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Sn FOREWORD 

| The activities of the Bureau of Mines fall broadly into three major . 
categories, which complement one another and together constitute a 
comprehensive and logical program of Government aid in the conserva- 4 

| tion and orderly development of the national mineral resources. _ | 
Briefly stated, these activities are grouped as follows: (1) Health and - 

7 safety work—the improvement of health conditions and the preven- 4 
fe tion of mine accidents—thus contributing not only to the preserva- 4 

7 tion of life but also to the elimination of the human suffering and 4 
| economic waste caused by needless accidents; (2) technologic investi- | 

| gations concerning methods used in the mining, preparation, treat- 
' ment, and utilization of mineral substances, to assist in the more - 
. efficient production of minerals and thus promote the conservation os 

| of natural resources through the elimination of waste; (3) the com- 
: pilation and dissemination of basic statistics of the mining industries : 

| and the study of economic trends, including all of the phases through ~ © 
| which the products of the mines pass before entering into their final : 

uses, thus contributing to the knowledge necessary for the systematic 
_ production and conservation of irreplaceable national resources. oo! 

. Within the last-named group of activities lies one of the most 
important duties with which the Bureau of Mines has been charged 4 
by Congress—that of presenting to the public annually an economic | ; 
and statistical review of the mineral industries of the United States " 
and the uses to which our mineral wealth is put. The publication of 4 
this annual survey of economic developments in the various branches S 

| of the mining industry is one of the functions assigned to the Economics : 
and Statistics Branch of the Bureau. The first report in the series . | 

| of publications presenting the statistics of the mining industry was 
made under the auspices of the Treasury Department, for the year 

, 1866. The collection of mineral statistics was assigned to the United 
States Geological Survey upon its establishment in 1879, and was 

7 placed on a permanent basis by Congress in 1882. The responsibility : 
_ for this work was transferred to the Bureau of Mines in 1925. The 

present Minerals Yearbook represents a service of more than 70 years 
standing and marks the fifty-seventh year of a continuous annual 
-record of economic developments in the mineral industry. 

I In the 1937 volume have been included the fundamental statistics | | 
i formerly carried in the statistical appendix. Publication of the : 

appendixes has been discontinued, effecting a considerable saving in 
cost and an improvement in service in that all essential information 
is now combined in a single complete volume. 

- | | JOHN W. Finca, Director. 
7 JUNE 21, 1937. | : | | 1m
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| Measured in terms of capital investment, value of products, or 
number of workers employed, mining ranks last among the four 
primary industries of the United States. These conventional yard- : | 

- sticks, however, are not altogether accurate indicators of the impor- | 
_. . tance of mining in our national economy. Actually mining is coordi- | 
.- hate with manufacturing, agriculture, and transportation because 
-. each of these primary industries is critically dependent upon the - 
-. products of the mines. Manufacturing draws on the minerals both 
.. for its machines and for the power to operate them. The products 
* of the mines constitute nearly two-thirds of the revenue freight handled | 

by the railroads and about one-fourth of the ocean-borne traffic. 
Even agriculture now leans heavily on minerals for its fertilizers and — oe 

| its implements of cultivation and harvesting. Moreover, minerals 
are necessary to link the farms with the markets. The products of | | 
the mines, in fact, form the material basis for modernindustry. = 

With minerals playing so prominent a role in our economic environ- SO 
ment, the need for precise information concerning each of the separate 
branches of the mining industry is at once apparent. Producers and | 
consumers must have the complete facts on production, stocks, con- oe 
sumption, prices, distribution, employment, and other pertinent ques- | 
tions as a basis for intelligent action. The empirical method. of 
guessing will no longer suffice, nor are the essential facts concerning | 
an isolated branch of mining enough. Insuch a complex economy it is | | 
important to know not only how the various branches are interrelated 3 
but also how the separate segments interlock into our industrial | 
system as a whole. | oe | 

To meet the demands for factual data concerning the mineral 
industries, various agencies of the Federal Government have published 
periodic surveys for nearly three-quarters of acentury. Prior to 1880, 
the task was assigned to the Treasury Department. During this | 
period the reports were generally on a biennial basis and were primarily 
concerned with regional mining descriptions. In 1880, the work was 
transferred to the newly created United States Geological Survey, | 
where it was established on a permanent annual basis. Finally, in 
1925 the mineral statistics work was again transferred—this time to 
the United States Bureau of Mines. These various shifts have re- 
sulted in administrative changes, but have not affected the publica- 
tion of the separate chapters or impaired the continuity of the annual 
reports. 

Although the annual series has remained unbroken since 1880 (this 
report marks the fifty-seventh annual record), the form and treatment 
have repeatedly been modified to meet the exigencies of the times. The 
last major change was in 1933, when the title of the series was changed 
from Mineral Resources of the United States to Minerals Yearbook and, 

xt
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: in response to the demand for more timely service, the date of publica- 
tion was advanced by approximately a year. Another change is 
introduced with this volume. Since 1933 it has been the practice | 

. of the Bureau to issue the complete report as promptly as possible and, 
for the few industries for which final statistics were not available, | 
to release supplemental chapters giving the detailed figures. These 
chapters were later assembled and published in bound form as. ° 
the Statistical Appendix to the Yearbook. As final figures for 

_ virtually all branches of the mineral industry except coal, petroleum, 
stone, and a few others are completed in time for publication in the 
Yearbook, the practice of issuing the supplementary appendix chap- 

: ters has been discontinued. For the few industries for which final . 
statistics are not available, the revised and detailed information will — 
be summarized in mimeographed releases and included in the Year- 
book for the succeeding year. This change will result in considerable | 
saving and, in addition, will have the advantage of bringing together — 
ina single reference volume all the essential information: concerning 
the mining industry. | | | | | 

_ Like its predecessors, Minerals Yearbook, 1937, has been made pos- 
| sible by the cooperation of those interested in mining. It is a pleasure 5 

" to acknowledge the generous support of the thousands of individual 
| producers, distributors, and consumers and of the many public officials 

and agencies that have supplied information. In addition, the Bureau 
is indebted to a large number of trade associations for liberal contri- 

so butions and advice.! : 
| Maintenance of continuity of data and uniformity of statistical _ 

| presentation throughout the Minerals Yearbook volumes has been | 
effected largely through the work of M. B. Clark. 

Special thanks are due H. O. Rogers, economic analyst of the Bureau 
of Labor Statistics, who was loaned to the Bureau of Mines to assist _ 
in the final stages of preparation of the manuscript. E. T. Shuey 
assisted in reviewing and. checking statistical chapters. Max Abel 
supervised the preparation of graphic material, and C. W. Justice 
helped in many phases of the Yearbook program. M. E. Winslow 
supplied helpful suggestions for improvement of the individual con- 
tributions and, in collaboration with A. B. Brown and E. C. Reid, was 
responsible for the editing of the entire manuscript. | 

H. H. Hueues. : 
® June 21, 1937. 

1 Individuals and agencies cooperating in the Yearbook program are listed in detail in Minerals Yearbook, 
1936, p. XI.
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Accompanying the vigorous, sustained, and well-diversified business : 
improvement during 1936, the industries engaged in mineral extrac- 
tion in the United States continued to make marked recoveries from | 
the curtailed activities of depression years. Taking the average for | 

| 1923-25 as 100, the Federal Reserve index of total industrial produc- 
tion rose from 90 in 1935 to 105 in 1936, a gain of about 17 percent. 
On the same basis, the index of mineral production rose about 14 

| percent—from 91 in 1935 to 104 in 1936. These gains are all the 
more striking when account is taken of the fact that extraordinarily | 

| severe winter weather and disastrous floods caused a mild recession : 
in industrial activity during the first 3 months of 1936. So vigorous : 
was the rise after March that the index of total production stood at . 
121 for December, which was the highest since October 1929. : 

The major factor contributing to this gain, and of vital importance 
in reviving the mineral industries, was the abrupt rise in production 
of durable goods. (See fig. 1.) The release of pent-up demand was 

| in full swing for such articles as automobiles, busses, trucks, railway 
. passenger and freight cars and rails, locomotives, electric refrigerators, 

air-conditioning equipment, heavy and light machinery of all types, 
radios, and dozens of other commodities of the durable type, and 
many industries in this group established new production records in _ 
1936. Replacement of worn-out and obsolete equipment of all kinds | 
by industry and by private individuals, long postponed during the 
depression years, became a major force during the year. Destruc- 
tion of hundreds of millions of dollars in property of various kinds 
by the widespread floods early in 1936 doubtless contributed to this 
movement. | 

_ Typifying the result of this revival of demand for durable goods was 
the iron and steel industry, which steadily increased output of ingot 
steel from about 51 percent of capacity in January 1936 to 78 percent 
in December; the average for the year was about 68 percent compared 
with 49 percent in 1935. Not.only were increased .operations in this
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industry illustrative of the effects of such long-dormant needs to | 
a replace equipment, but, by its phenomenal expansion in finishing 

_ capacity through construction of six huge continuous sheet and wide 
strip mills in 1936,' the steel industry also typified the replacement 
and modernizing movement itself. Apparently much remains to be 
done in revivifying such divisions of the industry as coking, blast- 

| furnace, and soaking-pit capacities.” : | 
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FIGURE 1.—Production of durable manufactures compared with nondurable manufactures, in comparable 
units and adjusted for seasonal variation, 1929-36. Data compiled by Federal Reserve Board from figures 
included in its index of manufactures. SO 

| _ Increased earnings by the railroads effected by greater freight and . 
passenger traffic finally permitted expenditure of large sums in replac- 
ing freight cars, passenger cars, locomotives, and worn rails. Earlier | 

| success in meeting airplane and motorbus competition for passenger 
| | traffic by speeding up schedules and modernizing equipment resulted 

in addition of many more deluxe streamlined Diesel or steam units. 
| The automotive industry continued its upward climb toward peak 

production levels with an output of 4,616,857 units (3,807,371 passen- 
ger cars and 809,486 trucks and busses), in the United States and 
Canada. The Canadian production is included, since much of it 2 
consists of assembly of parts brought in from the United States. 

| The increase over 1935 is all the more impressive, since that year 
witnessed the introduction of two new yearly models. 

Salient statistics of the American automobile industry, 1929 and 1982-36 | 

Production _ 

United States and Canada! United States 2 Registra- Ex- 
| a J tion 3 ports 4 

Passen- Passen- | ger cars Trucks Total ger cars Trucks Total 

1929__..---------._] 4, 794, 898 | 826,817 | 5,621,715 | 4, 587,400 | 771,020 | 5, 358, 420 | 26, 501, 443 | 536, 207 
1932. _..-..--.-----| 1, 186, 185 | 245, 282 | 1, 431, 467 | 1,185,491 | 235, 187 | 1,370,678 | 24,115,129 | 66,404 
1933 __-..----------| 1, 627, 361 | 358, 548 | 1, 985,9C9 | 1,573, 512 | 346, 545 | 1,920,057 | 23, 843, 591 | 108, 027 
1934. _....-----.-.--] 2, 270, 566 | 599,397 | 2, 869,963 | 2,177,919 | 575,192 | 2,753,111 | 24,933,403 | 237,880 
1935. ....-----.----]| 3, 387, 806 | 732,005 | 4,119,811 | 3, 252, 244 | 694,690 | 3,946,934 | 26, 230, 834 | 272, 761 
1936 __..-....------| 3, 807,371 | 809, 486 | 4, 616, 857 | 3, 676, 063 | 778,472 | 4,454,535 | 28,221,291 | 287,810 

1 Figures represent factory sales in United States and production in Canada. Also included are cars 
assem bled in foreign countries from American parts. (Data from Automobile Manufacturers’ Association.) 

; 2 Bureau of the Census. : 
3 Bureau of Public Roads. 
4 Bureau of Foreign and Domestie Commerce. 

1 Campbell, T. C., Continuous Strip Mill: Iron Age, Jan. 7, 1937, pp. 131-134. . . 
4 Knox, J. D., Present Steelmaking Facilities Show Significant Weaknesses If Rush of New Business 

Continues: Steel, Jan. 4, 1937, pp. 109-116,
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- Truck and bus production in the United States reached a new ~ 
record, as did total registration of motor vehicles. _ = 

The important role played by the automotive industry in consump- | 
tion of important minerals is shown in the following table: | 

Relation of various metals and mineral products used by the automotive industry, 
in manufacturing and repairs, to total consumption in the United States, 1932-36 | 

an percent } | | 

| : Lubri- 
a _ | Steet |Copper| Lead | Zine i Tin | Nickel | Ete | Gas, cating 

1932................| i712] 111] 338] 6&0} 229] 123] 28] 43 g5| 57 
19338__..-.---------- 19. 2 15. 4 35. 4 71 23. 5 11.1 24. 0 40 85 57.5 

19384......------.---|. 21.0 18. 0 38. 8 12. 2 15.0 13.3 29. 6 70 89 59 

1935.......---------| 24.8 20. 0 36. 8 16. 1 20. 0 13, 2 30. 5 76 89 59 

1986 2._...----.-.--.| 21 17 | 35 15 16 13 28 72 89 59 

ene ann 

_ 1 Steel is compared with total production of finished rolled steel, tin with total deliveries, nickel with total 8 
Sales, and plate glass with total production of polished plate glass in the United States. (Data from Auto- 
mobile Facts and Figures (annual volumes), Automobile Manufacturers’ Association.) . 

2 Preliminary figures. . 

- It'should be clearly understood that these data represent percentages _ 
| used not only in manufacturing new motor vehicles (trucks and busses 

included), but also in repairs and replacements to old vehicles. Lead 
: going into battery. replacements (which in normal times is largely a 

revolving supply, since old battery plates are remelted and re-formed 
into new ones with little loss) is the outstanding case of repair or 
replacement usage. The increase in the zinc figures is worthy of 7 

note, as it was doubtless brought about by the expanded use of zinc 
die castings for decorative features and other intricate, unstressed 
parts. The employment of steel in motor vehicles needs no further 
explanation, except perhaps notation of the fact that the movement 
toward all-steel bodies and streamlining has tended to raise the amount. | 

of steel used per pound of car weight. It has been estimated * that 
about 150 pounds more steel per car was used in 1936 than in 1935. , 

| Copper is the chief constituent of the radiator and electrical parts; | " 

tin and lead are in the solder in the radiator and in the numerous | 

bearings; aluminum is in pistons, crankcases, and cylinder heads of 

“many models; and nickel is in special alloy steel or iron used in such ° 

highly stressed parts as shafts, gears, steering apparatus, and crank- | 

shafts, and as an undercoating for chrome-plated equipment. : 

An infant branch of the automotive industry, progressing by leaps 

and bounds, is the passenger trailer business. Production totaled 
about 60,000 units in 1936 compared with 27,500 in 1935; estimates 
for 1937 production are around 80,000 units. Possible limitations on. 
the future trailer market and other interesting features of the business | 

were discussed by Applegate.* 
The position of utility corporations, large consumers of fuels and | 

copper, was improved in 1936 by a new record in electricity produc- 
tion. A total of 114 billion kilowatt-hours of electricity was produced | 

compared with 99 billion in 1935 and 97 billion in 1929. The ratio of 

64 percent generated by fuel power and 36 by water power in 1936 was 

almost identical with 1929, but represented a small gain for fuel power : 

3 Steel, Automobiles: Jan. 4, 1937, p. 260. 
4 Applegate, La Rue, Trailer Production Shows Phenomenal Growth Typical of ‘Infant Industries’’: 

Annalist, Mar. 26, 1937, p. 475. |
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compared with 1935. Consumption of gas in electricity generation 
reached a new record figure of 156 billion cubic feet in 1936. ‘The 
steady trend toward better conversion efficiency was continued in 1936 
by a reduction in consumption of coal and coal equivalent of other 

- fuels per kilowatt-hour generated to 1.44 pounds. Comparable 
amounts were 1.46 pounds in 1935, 1.69 pounds in 1929, and 3.2 

- pounds in 1919.2 Recent development of a new type of high-pressure — 
steam turbine that generates additional current while still delivering © 

| enough exhaust steam to existing generators to keep them in normal . - 
| operation has permitted increased output with only modest capital | 

expenditure.6 To what extent a new type of multiple cable’ may 
| affect the demand for copper for telephone lines in the future is difficult. 

to say. Competition by aluminum doubtless was a factor in the 
, development of a new type of hollow copper cable to transmit current — 

of record high voltage from Boulder Dam to Los Angeles.® ) 
Although still far below normal in activity, the construction industry 

made important gains in 1936, which aided materially in the business 
: revival. The Federal Reserve index for value of total construction 

contracts awarded (based on data from F. W. Dodge Corporation) 
rose to 55 in 1936 compared with 37 in 1985 (1923-25 average—100), 
an increase of about 49 percent. Though achieving substantial gains 
in 1936, residential building lagged far behind all other types of con- | 

_ struction activity combined. As a result of the comparatively low 
volume of construction, mineral industries supplying materials pri- | 
marily used in building, such as brick, cement, lime, sand and gravel, 
gypsum, and building stone, were still considerably depressed. The 
possibility that construction costs would advance at a more rapid 
rate than income of potential builders threatened to curb effectively 
the upward trend now under way. 

The farmers’ situation continued to improve, in spite of another 
| drought year, with a cash income estimated by the Bureau of Agri- | 

/ cultural Economics at $8,100,000,000 in 1936, compared with $7,201,- 
000,000 in 1935 and $10,417,000,000 in 1929. This gain in his income 
was much greater than the rise in cost of manufactured goods he con- 
sumes, judging from available indexes, thus raising his net income and 

| purchasing power. Mineral industries benefiting directly from in- 
. | creased farm income are those engaged in producing phosphate and 

potash (for fertilizers) and arsenic (for insecticides). Indirectly, the 
great majority of mineral industries gain through the farmers’ larger 
purchases of automobiles, trucks, tractors, farm implements, gasoline, 
radios, electrical machinery, fencing, and the many other manufac- 
tured articles needed to improve his living and working conditions. 

: _ Improvement of conditions in these several domestic industries 
has been cited to show the basic reason for improvement in the min- 
eral industries with which this volume is directly concerned. 

The story is not complete, however, without a reference to increased 
foreign trade as an additional factor in recovery of the mineral extrac- 
tion and processing enterprises. Exports of minerals, metals, and 
products (except gold, silver, and some minerals classed as chemicals, 

5 Federal Power Commission, Monthly and Annual! Production of Electricity for Public Use in the 
United States in 1936: Apr. 12, 1937. 

6 Ellsworth, D. W., Operating Expenses of Electric Utilities Again Rise Faster Than Revenue: Annalist, 
Jan. 22, 1937, p. 110. 

7 Nation’s Business, One Cable—240 Conversations: April 1937, p. 28. 
8 National City Bank of New York, Economic Conditions, Governmental Finance, United States Securi- 

ties: June 1936, pp. 89-90.
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together with machinery and motor vehicles) increased to $597,000,000 | 
in 1936, compared with $536,000,000 in 1935 and $1,276,000,000 in 

| 1929. Imports increased at a more rapid rate to $332,000,000 com- 
pared with $281,000,000 in 1985 and $702,000,000 in 1929. These 
totals for imports include the value of materials imported in bond for 
refining and export (important in the case of copper and less so in 
oil and other commodities), since these values automatically are listed 
by the Bureau of Foreign and Domestic Commerce as a domestic ex- | 

. _ port, inasmuch as their form has been changed. Improvement in | 
| foreign trade in minerals is attributed to various factors, chiefly im- 

proved industrial conditions throughout the world, rearmament, and 
the effect of reciprocal trade agreements already negotiated by the | 
United States acting as a wedge, at least, in the huge task of breaking | 
down artificial and costly trade barriers. | 

Industrial employment and pay rolls in 1936 increased steadily 
and at a more rapid rate than the cost of living, resulting in a consider- 

_ able increase in real wages to the average worker. Judging from 
Department of Labor mdexes, the greatest increase in employment 
in important mineral-extraction industries was made in metalliferous 

| mining, but substantial pay-roll gains were registered both in metal- 
liferous and bituminous-coal mining. Unemployment, although con- — 
siderably reduced, was still an important unsolved problem. | 

A continued moderate rise in annual average commodity prices in 
1936 was led by raw materials and semimanufactured goods, both of 
which rose in price more rapidly than did finished products. Starting 

| late in 1936, both ferrous and the common nonferrous metals began | 
a spectacular price rise, which continued unabated into the first quarter 
of 1937. These advances represented in part the results of increasing 
costs of labor and materials used in their production, but for non- 
ferrous metals the control was completely in the hands of the London | 

| Metal Exchange. War fears, with concomitant record peacetime : 
rearmament programs, together with considerable speculative dealing, | oe 
provided the impetus for the runaway market that developed in 
London for copper and lead and later for zinc and tin. Heavy forward : 
buying, precipitated by the conviction that the upward trend would 
continue, accompanied the movement. | 

In general, stocks of important minerals and metals, particularly 
copper, lead, and zinc, in the United States were reduced materially 
in 1936. Bituminous-coal stocks in the hands of consumers and 
visible tin stocks were important exceptions; both rose substantially. 

PRODUCTION | 

Trends in the production of important minerals and metals, plotted | 
on ratio paper for convenient comparison of relative rate of change 
between different commodities, are shown for 1927-36 in figure 2. | 

| For the common metals, the figures represent primary production from 
domestic ores, with no secondary metal included. Aluminum gained 
most rapidly, with an increase of 88 percent, over 1935 production, 
copper followed with a 61-percent increase, and iron ore was a close 
third with a rise of 59 percent. Anthracite, with a gain of only 5 
percent over 1935, made the poorest showing. New all-time records 
were made in production of crude petroleum and natural gas, whereas 
aluminum remained practically at the 1929 level and just below the 
1930 record output. Silver output was back to the levels of the late 

153336—37——2
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twenties, though still 20 percent below the record 1915 production; 
and gold output (including the Philippine Islands) was the best since 
1916 and only 12 percent below the 1915 peak production. Compared 
with 1929 levels of output lead in 1936 still showed the poorest net 

| recovery. The marked rise in output of bituminous coal reflected | 
| _ the spurt in iron and steel activity, increased power consumption, and 

_ the rise in commercial stocks. | | ae | 
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FIGURE 2.—Trends in production of important minerals and metals in the United States, 1927-36. 

Trends in the production of minerals compared with the output of 
automobiles, iron and steel, and all manufactures, as indicated by index 
numbers compiled by the Federal Reserve Board, are shown in figure 
3. The relative rise in 1936, compared with 1935, was virtually the 
same for minerals, automobiles, and all manufactures; the increase in 
iron and steel production far surpassed gains in the other fields shown. 
The monthly production record in 1936 of all minerals, total manu-
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_ factures, iron and steel, automobiles, and cement, together with value 
of construction contracts awarded, as indicated by adjusted index 
numbers of the same agency, are shown in figure 4.. Except for 
cement and construction contracts, most of the production levels lie 
slightly or well above the 1923-25 monthly average; the spectacular 
record of iron and steel is again evident. : | 
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FIGURE 3.—Comparison of trends of physical volume of production for minerals, iron and steel, automobiles, 
and all manufactures in the United States, 1928-36. All indexes from Federal Reserve Board data. 
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PRICES 

Price trends of important minerals for 1927-36, on ratio paper for 
convenient comparison, appear in figure 5. The figures used in most 
instances represent average unit value received by the producers 
rather than average market quotations. The most marked increases 
for 1936 over 1935 are accredited to copper and zinc, with silver and 
lead only slightly behind. Probably the most striking feature of 
prices in the entire mineral field during 1936 was the control exercised 
over the copper and lead markets by the London Metal Exchange
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- _ during the latter part of the year and extending into 1937. General 
business revival, effected in part by record rearmament activities, - 

| coupled with recurring crises threatening world peace, made a perfect 
background for speculators, and prices for copper and lead started a : » aa P nanan 
pronounced upward climb during the latter part of 1936, culminating 

| in an even more spectacular rise early in 1937, when zinc and tin 
. followed suit. The average monthly price for electrolytic copper _ 

c. i. f. European ports rose from 9.10 cents per pound in June to 11.13 
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| FIGURE 5.—Price trends of important minerals in the United States, 1927-36. 

cents in December; pig lead for New York delivery rose from an 
average of 4.60 cents per pound in October to 5.55 cents in December. 
Zine prices were sluggish in comparison, having risen only from an 

| average of 5.16 cents per pound, New York, for prime western, in 7 
July to 5.65 cents in December. Much of the tonnage of copper pro- 
duced during the latter part of the year doubtless was sold at prices 
substantially below those prevailing in the open market at the time 
of delivery, since heavy forward buying was made below the 10-cent 
level in midyear. Each advance in the London price was followed by 
a boost in the New York price, presumably to msure domestic con-
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. sumption of domestic copper supplies. This resulted in what was | 

referred to by The London Mining Journal as a “vicious circle * * * 

of competitive advances between New York and London * * *.” 

Trends in the prices of fuels, metals, and cement compared with 

prices of all commodities, 1928-36, as measured by index numbers 

compiled by the Bureau of Labor Statistics, are shown in figures 6 
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FIGURE 6.—Comparison of trends of prices of mineral fuels and of all commodities in the United States, 

1928-36. All data from Bureau of Labor Statistics. 

and 7. The index for prices of petroleum products appears relatively 

low, because 1926, used as a base, witnessed the highest levels of 

petroleum prices since 1920. | 

: The effect of the price rises of late 1936 in reopening dormant, 

relatively high-cost operations was not evident immediately, although 

announcements made at the year’s end by several companies forecast | 
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| ‘FIGURE 7.—Comparison of trends of prices of metals and cement and of all commodities in the United States, 

1928-36. All data from Bureau of Labor Statistics. 

@ pronounced movement in this direction in 1937. Production at 

mines already in operation was increased gradually to practical ca- 

pacity near the close of the year. It is almost axiomatic that greatest — 

production occurs under high prices, and the smallest production 

under low prices. How well this statement is borne out for six impor- 

tant mineral commodities is shown in figure 8, in which production 1s 

plotted as ordinates and price as abscissas on separate charts for
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copper, lead, zinc, portland cement, bituminous coal, and petroleum 
for 1922-36. Reasonably good straight-line trends from large pro- | duction at high prices to small production at low prices are shown 
for copper, lead, zinc, and bituminous coal. Portland cement described a a rather wide orbit, counterclockwise, as points were plotted from the 
early twenties to the middle thirties, the significant feature being the | trend in the late twenties toward higher production at decreasing | prices. The trend displayed by petroleum appears contrary to that 
shown by most of the other commodities, with a distinct tendency | toward higher production at lower prices. 7 
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FIGURE 8.—Production at price, of important mineral commodities, 1923-36. Prices of portland cement . and bituminous coal for 1936 not yet available and the 1936 point for each of these commodities is therefore omitted from the chart. - | 

| STOCKS | 

The tendency in 1936 toward reduction in stocks of important . 
minerals was particularly marked for those held by producers of 

: copper, lead, and zinc. (See fig. 9.) At the end of 1936 zine stocks 
represented little better than a month’s supply. The decrease in lead 
stocks was not quite as large, proportionately, as the depletion of 
copper and zinc stocks, but it was a healthy sign of improvement of 
the decidedly unhealthy stock situation as regards lead that still 
prevailed at the end of 1935. It should be clearly indicated that a 
considerable part of the reduction of producers’ stocks of copper, 
lead, and zinc may have been and probably was accounted for by 
transfers to invisible stocks held in the hands of consumers. Unfor- 
tunately, no data are available to aid in exactly solving this problem, 
but reports from reliable sources indicate that for copper, such trans- 
fer of stocks was considerable. Visible supplies of tin in the United 
States, which had dropped to a very low level at the close of 1935, : 
were at a much higher level at the end of 1936 but still represented
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| fess than a month’s supply. Bituminous coal held by consumers | 
continued the increase evident since 1932. Uncertainty as to future 
supplies, due to the troubled labor situation at the close of the year, 
doubtless contributed to the increase of stocks. Stocks of iron ore 
at furnaces and lower lake ports, although slightly larger than at the | 
close of 1935, were much lower than during the middle and late 
twenties. Stocks of iron ore at the mines, mainly in Michigan and 
Minnesota, were the smallest since 1907. | 
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FIGURE 9.—Trends in mineral stocks in the United States, 1997-86. | 

| | EMPLOYMENT AND PAY ROLLS | 

Measured by the index numbers compiled by the Bureau of Labor 
Statistics, employment in mineral-extraction industries was still far 
below that in the entire manufacturing group in the upward move : 
back to 1929 levels. Anthracite, metalliferous, and noametalliferous 
mining (including quarrying) still employed only 50 to 60 percent as 
many men as in 1929. Bituminous-coal mining and crude-petroleum- 
producing industries, while considerably better than the group cited, 
were still 20 to 25 percent below 1929 figures. Industries closely 
related to mining, including smelting and refining of metals and 
petroleum refining, showed in general a better record of employment 
than did all manufacturing. Employment in the cement industry was 
still about 36 percent less than in 1929. .
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The pay-roll trends follow fairly closely those for employment in the 

industries cited. Trends of employment and pay rolls in mineral- 

extractive industries compared with manufacturing for 1930-36, are 

shown in figure 10 and those for closely associated industries may be 

found in figure 11. ‘The index numbers used in constructing the charts 

appear in the following table: | | 

Indexes of employment and pay rolls in mining and associated industries compared | 

with indexes of employment in all manufacturing industries, 1930-36 * 

| [1929=100] | 
a 

os Industry 1930 1931 1932 1933 1934 1935 1936 

Employment: , . | 

Mineral extraction: 
Anthracite mining. ____-.._.---..----| 93.4 80.5} 62.5 51.7 59. 6 53. 2 51.8 ° 

Bituminous-coal mining......--------| 93.4 83. 2 67.4 67.9 77.2 76.7 79.0 

Crude-petroleum production_-.------| 87.4 65.7 55. 3 62. 2 77.7 74.9 72.9 . 

Metalliferous mining..........-------] 83.2 59.1 36. 5 34. 6 41.6 47.3 60. 3 

Quarrying and nonmetallic mining.-.| 84.3 67.4 49.0 44.9 48.9 46.0 49.5 

Associated industries: 
Smelting and refining 2.._-...-----.--| 87.0 59. 6 45.3 47.0 64.7 76.9 85. 5 

Blast furnaces, steel works, and roll- 
ing mills-......------.------------| 87.5 | 663| 56.0] 688] 81.0] 85.7] | 97.8 

Cement manufacturing._.._....------| 93.7 72.9 50.7 47,4 57.3 57.6 63. 6 

Petroleum refining.......------------] 100.4 85.4 | 79.3 85.6.; 95.1 93.8 95.1 

All manufacturing_._._.-----.-.------.--| 87.2 73.8 62. 6 68. 8 78. 8 82.1. 87.8 

Pay rolls: . . 
Mineral extraction: 

Anthracite mining.........-..-..----| 95.3| 75.4] 537] 45.8] 55.9] 47.5] 45.7 
Bituminous-coal mining____.-.--.----} 81.3 57.5 35. 6 37.8 54, 2 58. 2 70.8 

Crude-petroleum production__.-.----| 85.9 61.7 44,1 44.1 56.9 57.9 58.6 7 

Metalliferous mining...._._.-.-.------| 78.0 44.8 21.6 20. 6 26. 7 33.9 48.4 

Quarrying and nonmetallic mining---| 79.3 53. 4 29.1 24. 7 29. 6 30.7 | 38.9 

Associated industries: . 
Smelting and refining ?......---------| 79.5 46. 2 26.8 27.6 40.0 51.1 63.9 

Blast furnaces, steel works, and roll- 
ing mills___..---.------------------| 80.0 48.9 25. 0 37.0 50. 5 63. 7 85. 4 

Cement manufacturing.........------| 89.8 61. 2 32. 1 28. 4 40.6 42.7 55.5 

Petroleum refining. .......---.-------| 100.9 81.9 67.7 | 68.4 77.6 81.7 87.0 

All manufacturing. - --.------------------ 81.1 61.8 42.5 45.3 57.7 65. 4 75. 5 

ee ne 

1 All data from Bureau of Labor Statistics. Indexes for industries associated with mining and for manu- 
. facturing converted to 1929 as 100. 

2 Copper, lead, and zinc smelting and refining. | 

During 1936 the Bureau of Mines cooperated with the Census of 
Business in a canvass of mines and quarries for 1935 data on the most 
important items usually obtained in the decennial census of mines and 

| quarries, including employment. Preliminary reports for various 
mineral industries have already been released, but summarized data 
for the entire mining and quarrying industry are still unavailable. 

In October 1935 a National Research Program was established , 

under the Works Progress Administration to collect and analyze 
information bearing on problems of employment, unemployment, and 
relief; and in December 1935 the individual project on Reemployment 
Opportunities and Recent Changes in Industral Techniques was 
organized to inquire into the extent of recent changes in industrial 
techniques and to evaluate the effect of these changes on the volume 
of employment and unemployment. Aid of industry, labor, and 
Government and private agencies was enlisted; and since early in 
1936 the Bureau of Mines has cooperated in the study of these prob- 
lems as related to the mineral extractive industries. 

Detailed study has been made of a considerable number of mineral 
industries wherein employment is a significant factor in the national 
picture, including coal, oil, iron, copper, lead, zinc, and silver, gold, 
cement, phosphate rock, gypsum, and stone. The general procedure
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followed was to correlate employment and production data over a 
_ period of years to determine the trend of labor productivity in terms 

| of units of material produced per man-hour or man-shift, followed by : 
_ a study of the numerous variable factors important in determining 

the productivity trends. These studies are nearly completed, and 
some of the salient facts available are described in the chapter ‘on 

| Progress in Mine Mechanization. | 
— _ A report ® issued early in 1937 summarized the problems in. the 

study and presented preliminary findings for inclusion in the recent 
report of The National Resources Committee on Technological Trends 
and Their Social Implications. Exploratory trends presented on page 

| 36 of the Weintraub report indicate that in mining, about 20 percent ~ 
| _ less labor would have been required for the same output in 1934 as 

, was needed in 1920; and in manufacturing, about 44 percent less labor _ 
would have been needed in 1934 as was required in 1920 for the same 

| output. Detailed results of these various productivity and employ- 
ment studies will probably be available late in 1937. oo 

An important phase of the study relating to the mineral extractive | 
industries consisted of a resurvey of mechanical loading in under- 
ground and surface mines and quarries. Preliminary facts. obtained 
on underground mechanical loading were presented in a recent paper.?° 

| The first of the reports on the mineral industries released by this 
cooperative project appeared late in April 1937" and served as an 
introductory bird’s-eye view to the problems to be discussed in greater 
detail for separate mineral industries in later reports. Tryon sums 
up. the outlook for the next 10 years as follows: | ) 

| | In coal mining the forces making for labor displacement are strong enough to 
| be a cause of some concern. In metal mining, also, the chances of expansion (in 

employment) beyond the level of the 1920’s seem unfavorable. In oil and gas, 
- on the other hand, the trends point to an increase in (total) labor requirements. 

* * * Taking the mineral industries as a group, there seems little chance that ; 
the total demand for labor will rise greatly above the levels of the 1920's. 

| INCOME | 

Price increases for minerals and products, together with almost full 
capacity operations during the latter part of the year, caused a 
marked rise in the earnings of industries engaged in mineral extraction 
in 1986. The influence of the amount of output in controlling net 
income is a very important factor in mining, where overhead com- 
monly is large on operations, whether they produce at high or low 
rates. . : 

Preliminary figures compiled by the Bureau of Mines from data for 
individual companies published by Standard. Statistics Co. reveal that 
78 large companies engaged in mineral extraction and processing had a 
total net income of $646,511,000 in 1936 compared with $349,586,000 
in 1935, an increase of about 85 percent. The total invested capital in 
1935 was $11,319,830,000, so that the proportion of net income to 
invested capital was about 5.7 percent in 1936, compared with 3.1 
percent in 1935. These figures compare with an estimated proportion 

§ Weintraub, David, and Posner, Harold L., Unemployment and Increasing Productivity: National. 
Research Project on Reemployment Opportunities and Recent Changes in Industrial Techniques, Phila- 
delphia, Pa., March 1937, 75 pp. 

10 Plein, L. N., Berquist, F. E., and Tryon, F. G., Mechanical Loading Underground—A New Survey: 
Eng. and Min. Jour., vol. 138, no. 5, 1937, p. 241. 

11 Tryon, F. G., Read, T. T., Heald, K. C., Rice, G. S., and Bowles, Oliver, Technology and the Mineral 
Industries: Rept. E-1, Mineral-Technology and Output-per-Man Studies, National Research Project, — 
WPA, in cooperation with the U. 8. Bureau of Mines, Philadelphia, Pa., April 1937.
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of earnings to invested capital of 9.2 percent for 403 industrial com- 
panies in 1936 compared with 5.9 percent in 1935. The 1929 figures 
were 8.8 percent for the same companies engaged in mineral extraction ~ 
and processing and 10.6 percent for the same 403 industrial companies ; 
the 1932 lows were —0.9 and 0.3 percent, respectively. © Although 
earnings fell at a more rapid rate for mineral industries than for all 
industries during the depression, recovery has taken place at a faster , 

- pace also. The relative position of different branches of the mineral 
industry with regard to the relationship between net income and in- | 
vested capital during the past 10 years is shown in the following table: 

Percentage of net income or loss on invested capital of companies operating in various 
branches of the mining industry and in all industry, 1927-36 ! 

. Num- }. 

Industry ber of | 1927 | 1928 | 1929 | 1980 | 1981 | 1982 | 1933 | 1934 | 1935 | 1936 
panies | 

Coal__..---------------e-e-ee 7\-07} 11] 13] 11] 04 [+26 |-17| 05 |-1.7 | -1.2 
Oil producing and refining--_-. 26 | 4.7] 88] 8&8] 389} —.9] LI] 15] 27) 43 6.9 

_ Tron and steel.......---------- 18 | 40; 5.0] 84] 3.8 | —.8 |-3.6 |-1.8 | —.6 .8 3.4 

Nonferrous metals: PT 
Copper, lead, and zinc.._-- 13] 6711251144] 29 | —.4|]-3.6]—.1] 16] 3.8 7.1 
Miscellaneous.....---.---- 8| 7.1) 9.:1}100| 48] 10|-1.6| 22] 38] 64] 94 

Total nonferrous metals... 21} 69|111|126| 37} .2\-27| .8| 25| 48| 80 © 
Asphalt and cement_------.--- 6| 7.6) 711] 68] 54 1 |-3.5 |—-2.2 | —.2 |_-----] 3.6 

Total minerals...........--....| 78 | 46| 7.6| 88|39/—5/—9| .3| 16| 32] 57 | 
Allindustrial..........-.......| 403 | 8.0]10.0|106| 60] 23] 3] 25] 39] 5.9| 99.2 

. 1 Compiled from data published by Standard Statistics Co. Net income represents amount available 

after depreciation and fixed charges. Total invested capital includes funded debt, common and preferred 
stock, capital reserves, and surplus. 
9 fee p mated by the Bureau of Mines on the basis of data for individual companies published by Standard 

3 Estimate based on the percent increase in profits of 933 corporations from 1935 to 1936, as shown by. the . 

Federal Reserve Bank of New York. a - a 

Coal companies in 1936 were still unable to show a consolidated. net 
operating income; iron and steel and asphalt and cement companies | 

exhibited modest returns of about 3.5 percent; oil producing and 
refining and common nonferrous metals (copper, lead, and zinc) 
producing companies earned returns of about 7 percent; and the highest 
returns, 9.4 percent, were made by a group of companies producing 
miscellaneous nonferrous metals. The greatest improvement in 1936 
compared with 1935, was achieved by the iron and steel group, which 

-attamed better than a 400-percent increase. a 
- Jt should be borne in mind that these figures represent only a sample 
of the entire mineral industry, and, furthermore, that a significant 
proportion of the companies included in the sample represents com- 
pletely integrated units, from the mining of raw materials to the 
marketing of finished manufactured products. As an example, the 

26 oil-producing companies, most of which are important refiners 
and marketers of products, earned about 67 percent of the net income 

in 1936 of the 78 mineral companies included in the sample. 
— Quite a different picture is revealed by the records of the Bureau 
of Internal Revenue, United States Treasury Department. Salient 
features of income, assets, and dividend payments of companies 
engaged in mining and quarrying, in manufacturing, and in construc- 
tion are shown in the following table and in figures 12, 13, and 14.
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Net income or deficit of corporations engaged in mining and quarrying, total manu- 
facturing, and construction, 1924-34, in millions of dollars! 

: Eee 

Industry 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 

Mining and quarry- 
ing._.____.-_.._1_.| —66.9] 243.6] 272.3] 29.4] 125.3] 232.1] —44.3/—254.8| —204.4|-176.4] 8.6 

All manufacturing___|2, 763. 5/3, 701. 1/3, 708. 1/3, 087. 6 3, 910. 5/4, 405. 8}1, 117. 7; —823. 0} —1, 806.4] 204.0] 978. 4 
Construction.....-.-| 90.7] 118.1] 108.9) 111.7] 99.5} 108.3} 68.1] —80.3} —110.4 —67. 8] —34. 4 

. 1 All data from Statistics of Income (annual volumes), Bureau of Internal Revenue. 
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FIGURE 12.—Financial status of mining corporations in the United States, 1924-34, Data from Bureau of 
Internal Revenue. 

_ It should be stated and emphasized at the outset that these statis- 
tics are not comparable with those included in the sample previously 

7 cited. The main feature in which they differ is that the sample 
includes large integrated steel and oil-refining industries under min- 
ing, whereas the Bureau of Internal Revenue includes these as sub- 
groups under manufacturing. Although information on the net 
income of these subgroups is available in published form data on the 
total assets or liabilities and total cash and stock dividends declared 
by companies classified as subgroups under manufacturing are not 
available from published sources. Because of this, it was impossible 

| to add these to the mineral extractive group to obtain better com- 
parability. | 
_ Another feature in which the two sets of figures may differ materially 
is In the methods of determining what constitutes “‘net income.” 
The figures taken from reports of the Bureau of Internal Revenue 

_ Yepresent “statutory net income less statutory deficit’? and do not 
include tax-exempt income under receipts or Federal income tax under 
deductions. Net income as generally computed by corporations in 
their operations reports includes the tax-exempt income under receipts 
and also the Federal income tax under deductions. Also, a few com- 
panies included in the sample report net income before depletion and 
other miscellaneous charges.
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United States, 1924-33. Data from Bureau of Internal Revenue 
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Despite limitations in comparing the two sets of figures and lack of 
details in Internal Revenue figures later than 1933, the data are 

| presented to indicate general trends in important financial items for 
| mining, manufacturing, and construction corporations for the 10 most 

| recent years for which details are available. 
The assets or liabilities shown include only those corporations that 

submit balance sheets. The percentages of net income or cash divi- 
dend payments to total assets for the different industrial groups shown 
are therefore a bit too high, since net income or cash dividend pay- 
ments are totals for all corporations reporting, whether or not they 

| submitted balance sheets. The difference is small, however, inasmuch 
as net income or deficit of corporations submitting balance sheets 
generally amounts to well over 90 percent of the total net income or 

| deficit of all corporations reporting in the various groups covered. | 
| | The low level of the proportion of net income to total assets in 

| mining and quarrying compared with total manufacturing and con- 
struction during the latter half of the twenties is a striking feature of 
figure 14. When industries engaged in manufacturing were enjoying 

_ average returns on income to total assets of from 5 to 7 percent, and 
: those in construction were getting 3.5 to 6.5 percent, concerns engaged 

im mining and quarrying were averaging from —0.6 to only a little 
| better than 2 percent. | 

| In the matter of cash-dividend payments to total assets, mining 
co and quarrying concerns have a somewhat better record when com- 

pared with those engaged in manufacturing and construction; but 
even here the showing is none too favorable. 

- NEW SECURITIES REGISTERED 

| Considerable information concerning new securities offered for sale 
by mineral extractive and related industries is now available from 
reports of the Securities and Exchange Commission. Details of new | 

: security offerings registered with the Commission by these industries 
| and by all manufacturing industries (for purposes of comparison) 

from October 1, 1934, to June 30, 1935, and from July 1, 1935, to 
June 30, 1936, are given in the accompanying table:



Statistics of new securities fully effective under the Securities Act of 1 933 registered by the Securities and Exchange Commission for minerat | — 
extractive industries, associated industries, and all manufacturing industries, Oct. 1, 1934, to June 30, 1985, and July 1, 1935, to June 

. 80, 1986 } ; : : Se : . oo, - / 
, [All figures in thousands, except first column, which shows the actual number of issues] . 

. 7 : : 

‘ Net proceeds of securities offered for sale to be used for— 

: | Total Total se- Total Net pro- Purchase of 
Oo curities selling | ceeds less - urchase of— 

a eae amount | proposed to] and dis- | cost of sell- Organi _. i Increase Repayment 
registered | be offered |tributing | ing and dis- and de- Plant of work- | Retirement| ofindebt- bd 

forsale | expenses | tributing | “| elop- and Total all ing of preferred edness, a 

| ment | equip- | assets | C@Pital stock ote bel 
oe | ment | : a 

| | _ 

Oct. 1, 1984-June 30, 1935 , O : 
Extractive industries: . Fe 

Metal mining..._.........----------------------- 30 $15, 422 $6,685 | $1,885 | $4,799] $1,381] $2,112] $2,176 $904 |. $219 
Oil and gas wells..........----------------------- 19 8,330} 4, 488 873 | - 3,609 420 1, 894 2, 221 743 |... 50 

Total extractive........-.--------------e-----0- 49 | 23,752) 11,168 | 2, 758 8408 | 1,801 | 4,006 | 4,307) (1,787 |-....-.---.-| 260 = 
Associated industries: 2 TE — 

Mineral oil refining.__...._..-.__....-_...__...-. 7 20, 056 | 14, 543 599 13, 944 |_..---_.-- 627 669. 98 j-weel 13, 177 iS : Iron and steel.............-..--..----..---.---._- 3 93, 625 75,250 | 2,572 72,678 |....------| 12,558] 12, 558 1,729 |... 58,391 Nonferrous metals...........----.--------------- 2 8, 300 5, 000 325 4, 675 |.-.-------|----------|----------|___2, 888 |--.--.------|___, 338 4 
Total associated_-_..-...-.--..-...---.--_-__-- 12 121, 981 94, 793 3, 496 91, 297 |---------- 13, 185 13, 227 4,165 |_--....2---- 73, 906 es] 

Total extractive and associated industries.____...___- 61 145, 733 105, 961 6, 254 99, 705 1, 801 17, 191 17, 624 5, 902 |_-.-.--.2 8. 74, 175 SS Total manufacturing industries. ................-_--- 60 212, 503 175,902 | 6, 700 169, 202 86 | 16, 160 16, 811 18, 989 |..-_.------- 133, 293 H 
July 1, 1935-June 30, 1936 SP en ns Ss ES oo | 

Extractive industries: : 'Z, | 
Coal mining..-._...---..2..-.--.--_- ee 6 15, 622 3, 146 - 149 2, 997 159 291 291. 776 $1, 606 166 oO , 
Metal mining............2-..-..--_.-.__---.___-- 60 51, 267 |. 41, 541 9, 203 . 32, 338 5, 031 4,978 6, 569 3, 622 |_.---.-...-- ‘17, 116 qj 
Oil and gas wells........-___--......---.---__._.-- 32 26, 522 20, 543 5, 171 15, 372 2, 877 3, 025 4, 373 5, 987 |...-.--.---- 2, 1385 TR 
Quarry and nonmetal mining_-_____._..-...-...-- 3 5, 667 5, 667 279 5, 889 |..----._-- 261 261 |.--.-.-.-- 310 4,818 . 

Total extractive...........----..---- 101 99, 078 70, 897 14, 802 56, 096 8, 067 | 8, 555 11, 494 10, 385 1, 916 24, 235 3 
Associated industries: 4 SS 

Mineral oil refining (including distribution) a 19 433, 897 370, 337 8, 008 362, 329 |_.--._.2-- 2, 163 2, 163 29, 664 82, 445 248, 056 
Iron and steel (excluding machinery)-_--._....__-- 37 470, 908 345, 312 12, 490 332, 822 6 43, 557 44, 261 14, 577 8, 603 264, 918 
Nonferrous metals. ........-.-..-..-.-----------. 15 71, 565 68, 799 2, 751 66, 048 90 | .. 1,404 1,417 | 1,366 1, 103 62, 072 

Total associated. ......-.....-..-..--__--..-... 71 .976, 370 784, 448 23, 249 761, 199 95 47, 124 47, 841 45, 607 92,151 575, 046 - Total extractive and associated industries._._.._..__- 172 | 1,075, 448 855, 345 38, 051 817, 295 8, 162 55, 679 59,335 | 55, 992 94, 067 599, 281 
Total manufacturing industries. wnn---------- ee eee -e 339 1, 617, 946 I, 194, 430 42, 134 1, 152, 296 © 1, 156 80, 113 82, 805 98, 445 124, 807 844, 423 

1 First and second Annual Reports of the Securities and Exchange Commission. I . . el 3 Included under manufacturing industries in S. E. C. tabulation and therefore in the total manufacturing listed herewith. ; - CO
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_ Perhaps the most striking feature shown by the figures is the huge | 
7 increase in securities registered in the fiscal year 1936 compared with 

the last 9 months of the previous fiscal year. Of the mineral extrac- 
tive industries, those engaged in metal mining have been by far the 

| most active in offering new securities for sale. The principal intended 
- use of the proceeds for the period October 1, 1934, to June 30, 1935, 

_ was for the purchase of plant and equipment, while in the fiscal year 
1936 the principal intended use of the greatly enlarged proceeds was 
for repayment of indebtedness, although a considerable portion was 
also to be used for organization and development, purchase of plant : 
and equipment, and increase of working capital. Of the industries 
closely associated with mineral extraction (many of them doubtless 
engaged in this type of operation in addition to manufacturing prod- 

| ucts therefrom), those engaged in iron and steel manufacturing offered | 
the largest amount of new securities for registration, closely followed | 
by petroleum refining companies. ‘The principal intended use of the : 
net proceeds by both these industrial groups was for repayment of — 

: indebtedness, although sizable amounts were intended for purchase | 
of plant and equipment by the iron and steel industry in the fiscal - 
year 1936. : 

Another point worthy of note is the dominant position of manu- , 
facturing industries associated with mineral extraction in the entire | 
field of manufacturing, in regard to total securities registered. In | 

: the 9 months ended June 30, 1935, associated industries engaged in - 
| manufacturing registered 57 percent of the securities registered by , 

all manufacturing concerns, and in the fiscal year 1936 the proportion | 
| increased. to 60 percent. | | 

From the time the Commission was created up to December 1936, | 
mineral extractive industries were required to use the one general 0 
registration form applicable to all industries. Inadequacies in the 
form for handling special problems of mine financing were soon appar- | 
ent; recognizing that better work could be done for both the mining | 
industry and the investor, a new registration form was developed 
(form A-—O-1), which was designed particularly for the problems | 
inherent in financing gold and silver mines in the promotional stage, 
since the great preponderance of mine financing dealt with by the 
Commission concerned this type of enterprise. The new form be- 
came effective December 23, 1936. An explanation of the problems 
of the Commission in dealing with mine securities was presented by __ 
its then chairman, James M. Landis, at the Metal Mining Convention 
of the Western Division, American Mining Congress, Denver, Colo., 
October 1, 1936.” 

GOVERNMENT MINING LOANS 

Information received through the courtesy of the Reconstruction 
Finance Corporation indicates that from February 2, 1932, to May 
21, 1987, inclusive, $10,657,500 in loans has beep authorized for use in 
mining, milling, and smelting enterprises. Of this amount, $5,812,000 
has been canceled or withdrawn, $2,543,000 has not yet been disbursed, 
$2,302,500 has been disbursed, and $657,694 has been repaid. Details 
on amounts loaned for development and other purposes are shown in 
the following table: | 

12 Landis, James M., Mine Financing as Viewed by Securities and Exchange Commission: Min. Cong. 
Jour., December 1936, pp. 11-138.
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Loans made by the Reconstruction Finance Corporation to mining, milling, and 
smelting industries during the period Feb. 2, 1932, to May 21, 1937, inclusive 

| - Num- | Insti- | Amount - Withdraw: Proceeds Proceeds Repay- dibepsed ° . . als a -| not yet dis-| 3. ber vations authorized Stations. % ve t dis | disbursed ments - es re- 7 | 

Development... 76 73 | $1,272,500 | $261,000 | $558,000 | $453,500 | $22,694 | $430, 806 
| Other_._.--.-_- 42 37 | 9,385,000 | 5,551,000 | 1,985,000 | 1,849,000 | 635, 000 | 1, 214, 000 

118 110 | 10, 657,500 | 5,812,000 | 2, 543,000 | 2,302,500 | 657, 694 | 1, 644, 806 

| From February 2, 1932; through May 22, 1937, the Corporation has | 
also authorized loans to 28 coal companies amounting to $6,250,976, 
of which $2,504,992 has been withdrawn or canceled, $2,484,515 - 
disbursed, and $141,655 repaid. | | 

- No loans have been authorized to firms or individuals engaged in | 
petroleum production. ) | 

Further details concerning mining and other loans made by the 
| Corporation may be found in its monthly and quarterly reports sent 

to Congress and available in printed form. | 

ss RESERVES) > - | 
Karly in 1936 a report * was released by the National Resources 

Committee, which summarized available information on reserves of 
31 important minerals in the United States. The following excerpt 
from the foreword, pages 1 and 2, is a concise statement of the situa- 
tion for important minerals as viewed by the authors: | 

Coal is perhaps our most abundant mineral resource. Beds now known, which 
can be mined under present conditions, have reserves sufficient to last 4,000. years. ° 
Iron ore, limestone, gypsum, aluminum, and molybdenum are also materials which 
will last far beyond any period for which we should feel concern. On the other 
hand, there are several minerals whose reserve life can only be measured by the 
decades, and in the cases of these very few decades will elapse before their exhaus- 
tion. Oil will last, at its present rate of consumption, for some 40 years, but chang- 
ing economic needs and processes will alter the rate of use and consequently change 
the period of its depletion. 

The reserves of lead, gold, and silver may last for a few decades only; lead and 
silver could, conceivably, be depleted in only 20 years. Copper, zinc, and fluorspar 
will probably last longer than lead and silver, but the period before their exhaustion 
will also be comparatively short. Many of the nonmetallics, such as china clay, 
graphite, mica, asbestos, and’ magnesite, exist in very large tonnages but, because 
of economic reasons or trade preferences, fail to capture the entire domestic market. 
Some of the conditions that have so far limited the production from this group of 
deposits will undoubtedly change in the future, and present unused deposits will 
be exploited. For another group of minerals the supply is already deficient; for 
some, such as nickel and tin, virtually nonexistent. The deficient list includes 
manganese, supplies of which are very small; chromite, which is in about an equal 
position; vanadium, known domestic reserves of which would supply the demand 
of this country for less than five years; mercury, which is the most erratic of metals 

- and whose reserves are known to be small; and tungsten. ‘These minerals are all 
necessities and our dependence upon foreign supplies either now or in the very 

. near future must be recognized. 

_ Discussion in much greater detail of reserves of individual minerals 
| is given in the separate chapters through the report. An important 

factor to bear in mind is the approximate price level, which was con- 
sidered in making the estimates for each mineral, as variable prices 
may change the availability of reserves in very large amounts. _ 

18 Leith, Kenneth, and Liddell, Donald M., The Mineral Reserves of the United States and Its Capacity 
for Production: National Resources Committee, Washington, D. C., March 1936. 
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Many students of problems of mineral reserves may not agree with | 
| some of the conclusions stated in the report; however, it must be 

borne in mind that such a broad study necessarily was based largely — 
on facts available in technical and business literature, supplemented 
by personal experience, correspondence, and information supplied by : 
technical bureaus of the Government. Undoubtedly much pertinent : 
information concerning the problem is available only to private 
individuals or companies, and it would indeed be a national benefit — | 
if more such data were made available. : | 

. In recent years considerable discussion has arisen concerning the 
possibility of exploiting low-grade mineral deposits, particularly those 
of which the United States has insufficient supplies for normal require- 
ments, by means of the cheap power now available at Boulder Dam. 
During 1936 a Government report * presented details concerning 
mineral supplies in this area. Summarized findings of the investigators _ : 
as given on pages 4 and 5 are as follows: __ ——- a : 

This inquiry indicates that the region under consideration contains an uncom- 
monly wide range of commercially valuable minerals and that some are present in — | 

| great quantity of good grades and in part readily accessible by truck or railroad j 
_ transportation to the area near the dam. : oO | — 

An appraisal of the resources may be expressed as follows: : | | 
A. Minerals or ores that have been found to be present in large quantity, of | 

good or excellent quality, and readily accessible to transportation: 
| 1. Nonferrous-metal ores: Lead-zine or lead and zinc, Pioche, Yellow Pine 

(Goodsprings), Comet, Nev., and Wallapai, Ariz.; copper, Jerome, Ariz. : | 
. 2. Ferrous-metal ores: Iron, Iron Springs (Desert Mound), Utah, and Baxter | 

(Cave Canyon), Calif.; tungsten, Atolia, Calif., and Boriana, Ariz. . 
3. Nonmetallic minerals: Limestone, dolomite, gypsum, borates, celestite, | 

salines (sodium chloride, sodium sulphate, sodium carbonate, potassium bromide, 
potassium chloride, calcium chloride), bleaching clays, refractory silica, and 7 

, alunite. | | 
| B. Minerals or metals which have been found to be present in large quantity 

| near a railroad but of a grade below that commonly considered acceptable and 
which may require new or uncommon methods of treatment before they can be | | 

" marketed. : | : 
. 1. Nonferrous-metal ores: None. | | 

2. Ferrous-metal ores: Manganese, Las Vegas (Three Kids), Nev. oo, . 
; 3. Nonmetallic minerals: Magnesite, Muddy Mountains, Nev.; coal, Colob- 

Kanab field, Utah. | 
C. Minerals or metals which have been found to be present in large quantity 

and of good or excellent quality but which are remote from railroads that would 
insure cheap transportation to the dam area: _ 

1. Nonferrous-metal ores: Eureka district, Arizona. . 
2. Ferrous-metal ores: Iron, Eagle Mountains, Kingston Mountains, San 

- Bernardino County, Calif.; manganese, Artillery Peak, Mohave County, Ariz. 
N 3. Nonmetallic minerals: Magnesite and brucite, Paradise Range, Nye County, | 

ev. 
There are many districts in this region that contain noteworthy deposits of 

metals and nonmetallic minerals, some of which have already yielded a large 
production but will probably not contribute raw materials to industries near the 
dam. Included in this group would be numerous mines and districts whose prin- | 
cipal product is gold or silver. Some of these, or groups of them, may when : 
operated become potential consumers of power transported by trunk lines from 
Boulder Dam, but on the whole it is believed that the number will be small. These 
districts or groups of districts will reveal themselves by careful study of all the 
factors that determine success in operating mines. It is believed that the chief 
hope for markets for Boulder Dam power arising out of mining activities will lie 
in manufacturing industries located near the dam and using nearby mineral raw 
materials. 

14 Mineral Resources of the Region Around Boulder Dam: U.S. Geol. Surv. Bull. 871, 1936.
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_ LEGISLATION, INVESTIGATIONS, AND[COURT DECISIONS 
AFFECTING THE MINERAL INDUSTRY | 

Legislation directly concerned with the mineral industry in 1936 | 
| centered around the attempt to pass the Bituminous Coal Act of 1936 

(the so-called Guffey Act) in the closing days of the second session of 
the seventy-fourth Congress, following the decision of the United 
States Supreme Court in the Carter Coal case on May 18, 1936, that | 
the Bituminous Coal Conservation Act of 1935 was unconstitutional. 
The 1936 Act (S. 4668 and H. R. 12800) was substantially a redraft 
of the act of 1935, with the labor regulations deleted from the bill, 
according to the view of the majority of the Court. Four of the 
Justices, including the Chief Justice, had held that the provisions of 
the code could be, and were intended to be, regarded as separable 
from the labor-control provisions and that the price-fixing provisions 
were a valid exercise of the authority of Congress under its power 
over interstate commerce. The 1936 act (H. R. 12800) was passed | 
by the House on June 16, 1936, and was debated in the Senate. A 
filibuster by Senator Holt of West Virginia on the final day of the | 

| session, June 20, prevented action on the bill in the Senate. 
_ Essentially the same bill came up for consideration in the first 
session of the seventy-fifth Congress and in a slightly modified form — | 
‘was passed by both Houses of Congress, agreed to in conference on | 
April 12, 1937, and signed by the President April 26, 1937. The act | 
establishes in the Department of the Interior a National Bituminous 
Coal Commission composed of seven members and a consumers’ 
counsel, imposes a tax of 1 cent per net ton on the sale or other disposal 
of all bituminous coal produced in the United States, sets up a bitu- 
-mminous-coal code prescribing minimum and maximum prices and un- © 

| fair methods of competition, exempts members of the code from pay- 
ment of an excise tax of 19% percent of the sale price or fair market | 
value of all bituminous coal sold or otherwise disposed of which was | 
produced in the United States, and charges the Commission with other 
duties, including investigation of methods of increasing the uses of 
coal, economic operation of mines looking toward coal conservation, 
safe operation of mines to minimize working hazards, and problems of 

marketing in order to decrease distributing costs for consumers’ 
enefits. | 

‘ The Faddis-Barbour tin bill (Public Law, 448, 74th Cong.), passed 
by the Senate in 1935, was passed by the House February 3, 1936, and : 
approved by the President February 15, 1936. To provide for the 
protection and preservation of domestic sources of tin, the law pro- 
hibits the exportation of tin-plate scrap from the United States except | 
upon license issued by the President. On February 16, 1936, the 
President issued an Executive order that delegated his licensing 
authority under the act to the National Munitions Control Board; — 
and on April 4, 1936, the Secretary of State issued regulations defining 
tin-plate scrap, prohibiting export licensing from April 16 to July 1, 

— 1936, and presenting forms that must be filled out in applying for 
export licenses to be granted by the National Munitions Control Board 
after July 1, 1936, providing their issuance is consistent with the 
purposes of the act. 

Other laws enacted in 1936, important to all business, including 
the mineral industry, included the Revenue Act of 1936, the most : 
controversial new feature of which consisted of a graduated surtax on
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undistributed net. income; the Government Contract Labor Standards 
Act of 1936 (the Walsh-Healy Act), which required that firms con- 
tracting for sale of materials, supplies, or equipment to the Federal 

: Government or any agency thereof in amounts exceeding $10,000 be 
required to comply with certain labor provisions, including minimum 
wages, the 40-hour week, and no child labor, the Secretary of Labor 
having been designated as supervising agent of the Government to 
administer the act; and the Anti-Price Discrimination Act of 1936 
(the Robinson-Patman bill), which authorized the Federal Trade 
Commission to investigate and prohibit discriminations in price where 

| they may substantially decrease competition or tend to create a 
monopoly in interstate commerce, and made the recipient of an illegal 

| price discrimination equally guilty with the person who granted it. 
Federal legislation under serious consideration in 1936 of vital 

interest to the mineral industry included two bills dealing with stream | 
pollution; and a bill providing transfer to the States of public lands, 

| contained therein, including minerals, subject to certain conditions. : 
Early in 1936 several resolutions were introduced in Congress 7 

calling for thorough investigations of health conditions in connection | 
with mining or tunneling operations. In accordance with the one ; 
introduced by Representative Marcantonio (H. J. Res. 449),a general 

: survey of silicosis problems was undertaken by the Secretary of Labor. 
Conferences were held in February and May 1936, and committees _ 

| were appointed to study the medical and engineering methods of 
prevention and the economic, legal, and insurance aspects of silicosis. | 

) Officials of the United States Bureau of Mines and the Public Health 
Service presented much information in connection with these in- | 

| vestigations. an : | 
Legislation of particular interest to the mineral industry under | 

consideration during the first session of the Seventy-fifth Congress . 
included, in addition to the bituminous-coal control bill already dis- 7 
cussed, stream-pollution bills similar to those introduced in 1936, one | 
of which (H. R. 2711) passed the House on April 21, 1937, and at the | 
time of writing is now subject to Senate action; several bills prohibit- | 
ing export of iron and steel scrap, except under license; an amendment 
to the Navy Department appropriation bill authorizing expenditure 
of $3,500,000 for the purchase of strategic minerals; and the Connally 
bill, continuing indefinitely Federal control of “hot oil’ shipments in | 

. interstate or foreign commerce, which passed the Senate early in 1937 
and was referred to the House for consideration. A live subject, still 
unsettled June 1, 1937, is the fate of the excise taxes on imported 
copper, coal, and petroleum, which expire on June 30 according to 
provisions of the Revenue Act of 1934. 

Decisions of vital importance to all industry in the United States 
| | were handed down by the United States Supreme Court when, in 

April 1937, the National Labor Relations Act (Wagner Act) was 
upheld, and in May 1937 the Social Security Act was also declared 
constitutional. | 7 ,
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| FOREIGN TRADE — 
Foreign trade in minerals in 1936 was featured by a continuation of : 

the steady improvement of the 3 previous years, exports in 1936 | 
amounting to $596,619,000 compared with $535,607,000 in 1935, a 
gain of about 11 percent. Imports increased more sharply, from 

| $280,992,000 in 1935 to $332,217,000 in 1936, a gain of 18 percent. 
The gain in trade of minerals, as of all merchandise, over 1935 would . 
have been much more marked had it not been for the shipping strike . 
which completely paralyzed all foreign trade in merchandise on the 
Pacific coast from November 1, 1936, to February 3, 1937, and which 

| interfered to a serious extent with shipping operations on the Atlantic 
_ and Gulf coasts over the same period. | 
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FIGURE 15.—Trends in the value of imports and exports of minerals and their produets compared with all 

. merchandise, 1927-36. Data from Bureau of Foreign and Domestic Commerce. 

These figures represent the totals of group 5 (nonmetallic minerals) 
and group 6 (metals and manufactures, except machinery and vehicles) _- 
as compiled by the Bureau of Foreign and Domestic Commerce. 
Included, therefore, are semimanufactures and even advanced manu- 
factures of both nonmetallic minerals and metals, except machinery 
and vehicles, so that the data by no means show United States trade 
in crude or raw mineral materials alone. Furthermore, a number of : 
raw and semimanufactured minerals classified by the Bureau of 
Foreign and Domestic Commerce as chemicals, such as coal tar and 
products, borax, soda ash, carbon black, nitrate, phosphate, potash, 
and others, are not included. A complete retabulation of the entire 
import-export schedule relating to minerals and chemicals, excluding 
advanced manufactures and including various minerals classed as 
chemicals, would be necessary to depict the exact situation. The 
total value figures presented should be understood, therefore, as 
merely indicating broad trends.
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The following principal commodities comprised about 83 percent of - 
the value of our exports of minerals and products in 1936: — 7 

oe | Oo - _ Percent of 
Value total value 

| Petroleum and products._._--...-------------------- $260, 800, 000 43. 7 
Anthracite and bituminous coal___._...-.------------ | 52, 400, 000 8. 8 
Refined copper (mainly of foreign origin)..--.--------- 40, 700, 000 6. 8 
Iron and steel advanced manufactures___.....-.------- © 37, 900, 000 6. 3 
Steel mill manufactures___._....-._-_----------------- 32, 000, 000 5. 4 
Tin plate._...__...-------------------------------- 28, 500, 000 3.9 | 
Iron and steel scrap_..._-.-..------------------------- 21, 800, 000 3.7 | 
Steel sheets_._...___..----L------------------------ 14, 500, 000 2. 4 
Crude sulphur__....._.-.----------------------.---- 10, 100, 000 1.7 
Undistributed__...__..-...-.---.-._---------------- 102,900,000 17.3 

. Total minerals_______-------.---------------- 596,600,000 100.0 | 

In the petroleum and products group, refined oils constituted the | 
principal value at $176,700,000, with crude oil at $66,100,000; and of 

| the refined oils, lubricating oil was the largest item, ahead of gasoline. | 
| Exports of bituminous coal ($38,600,000) were considerably more | 

important than those of anthracite ($13,800,000). Exports of refined  —/ 
copper consist very largely of blister imported in bond for refining . 
and export; since its form is changed in the United States, it is classed — 
as a domestic export even though it is dominantly of foreign origin. . 
The important position of iron and steel, including semimanufactures, 
steel-mill manufactures, and advanced manufactures, in our mineral 
export trade is shown by the table. 

Increases in exports were well distributed, although outstanding 
examples of larger-than-average gains comprised tin plate, with an | 
increase of 80 percent in value and 75 percent in quantity, and sulphur, 

| with value and quantity increases of about 34 percent. Exports of 
refined copper (mainly of foreign origin) fell off 15 percent in quantity, 
with the value remaining about the same, due to higher prices. | 

The following principal commodities comprised 75 percent of the | 
value .of our imports of minerals and products in 1936: 

Percent of | 
Value total value 

Tin__________________L ue eee --------------- $75, 500,000 - 23. 0 
Petroleum and products________---------------------- 40, 200, 000 12. 0 
Diamonds____._______-----__----------_--------------- 33, 300, 000 10. 0 

| Copper (mainly in bond for refining and export)_-------- 29, 900, 000 9. 0 
Nickel_._._________--__----_-__-----__--------------- 238, 800, 000 7.0 
Ferro-alloys__-__...-------_-__-_--------------------- 20, 600, 000 6. 0 
Steel-mill manufactures________..__.----------------- 18, 100, 000 4,0 
Iron and steel semimanufactures_.........-..---------- 8, 400, 000 2.5 
Iron ore__________--__-_-.--------------------------- 5, 300, 000 1.5 
Undistributed__._____.-_.--.-------------------------- 82, 100, 000 25. 0 

Total minerals____________-------------------- 332, 200,000 100.0 

Of the total copper shown under imports in 1936, 88.5 percent of 
the value and 87 percent of the quantity consisted of copper in the 
form of ore, matte, or blister (mainly blister), which was imported in 
bond for refining and export. Only minor amounts actually enter the 
United States for consumption over the 4-cent-per-pound excise tax 
on imports. Of petroleum and products imported in 1936, about 54 
percent of the value consisted of crude oil and about 41 percent of 
advanced and refined oils. Cut but unset diamonds comprised 68 
percent of the value of all diamonds imported in 1936. Of the ferro-
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alloys, manganese ore and ferromanganese constituted more than 
half and chrome about 21 percent of the total value. 

Import gains likewise were well distributed, although better than | 
average increases were shown by the following commodities: Abrasives 

- -Iincreased 28 percent in value; asbestos and manufactures, 47 percent; 
cut but unset diamonds, 46 percent; ferro-alloys, 63 percent; and 
nickel, 39 percent. Imports of copper in bond for refining and export 
decreased 14 percent in value and 28 percent in quantity in 1936 
compared with 1935. ) | | | 

For the first time since 1893 the value of all merchandise imported | 
into the United States was greater than that exported. This doubt- 

, less indicates greatly improved industrial conditions in the United 
| States, coupled with the drought, tending to increase imports more 

rapidly than exports, which are still hampered by nationalistic | 
policies, exchange control barriers, and other discriminatory trade 
measures in many world markets of great importance in our earlier 
foreign trade. . a - : 

Another factor of great importance in improving United States 
foreign trade has been the reciprocal trade agreements program. 
Fifteen agreements had been concluded up to December 31, 1936, : 
all of which were in effect at that time. Ten of the agreements 
became effective during 1936. a | 

IMPORTANT FOREIGN DEVELOPMENTS AFFECTING MINERALS 

The outstanding foreign development of 1936 affecting minerals 
- was the competition in world rearmament prompted by increasing 

fears of a general outbreak of hostilities between important world | 
powers. Incidents arising from the application and attempted 
enforcement of sanctions against Italy at times increased this tension. 
This source of friction was removed by withdrawal of sanctions in | 
July 1936, following Italian victories in Ethiopia; but other serious " 
troubles soon arose in the form of the Spanish rebellion and the : 
demands of Germany and Italy for a more equitable share of world 
raw materials to ease the serious condition of their domestic economy. 
The swift rearmament race of the past year or two was culminated 
early in 1937 by the announcement by Great Britain of a vast re- | 
armament program involving the expenditure of approximately 
£1,500,000,000 in the next 5 years. The effect on industrial recovery 
of these huge armament expenditures, which, according to a German 
estimate dispatched to the New York Times,'* accounted for 11 percent 
of the world’s industrial production in 1936 compared with only 4 
percent during the war and during the 1920’s, has been most pro- 
found. Great advances in mechanization of military and naval 
operations during the past two decades have increased the importance | 
of minerals in such operations and hence in a preparedness program. 
The use of metals for these purposes was just making itself felt in 
1936 in world-consumption statistics, and 1937 should certainly offer 
additional evidence of the influence this factor exerts in any present- 
day analysis of the consumption of mineral commodities. 

During 1936 the position of the gold-bloc countries became steadily 
worse, until, on September 25, an announcement was made by the 

15 Case, Winthrop W., World Recovery Goes Forward Despite Trend Toward Economic Nationalism: 
Annalist, Jan. 22, 1937, p. 131.



IS MINERALS YEARBOOK, 1937 

- United States Treasury that an agreement had been reached between 
the Governments of Great Britain, France, and the United States as 
to a policy for maintaining the greatest possible equilibrium in the 
system of international exchange and by relaxing progressively the 
present system of quotas and exchange controls with a view to their | 
ultimate abandonment. Shortly after this, and as a result thereof, 

| action by France, Switzerland, the Netherlands, and Italy in devaluing 
their currencies brought back their exchange rates roughly to the | 
levels in relation to the dollar and sterling that prevailed before the 
abandonment of the gold standard by Great Britain in 1931. This | 
was an important step toward a much more general revival of inter- 
national trade. | | 7 

- Cartels —International control agreements (cartels) of one kind or 
| another continued to operate in production of tin, copper, aluminum, 

: cobalt, magnesite, and potash. : 
The restriction agreement covering tin was due to expire at the 

end of 1936. Negotiations to renew the agreement were undertaken 
| during the year, and finally, on January 5, 1937, official announcement 

was made that a new plan had been accepted by all countries signatory | 
| to the original agreement, to be effective for 5 years startmg January 

1, 1937. | - | 
The copper curtailment agreement, made in 1935, continued in | 

effective operation in 1936, the parties thereto bemg the large pro- 
: ducers in Chile, Belgian Congo, and Rhodesia. Up until August the 

rate of production continued at 70 percent of the original agreed | 
capacity. Successive increases in production quotas were made until, 
at the close of 1936, the rate was 105 percent of “capacity” fixed by : 
the original agreement. Early in 1937 all restrictions were removed | 
when the copper market developed runaway tendencies, but reports 
in May indicate that attempts are being made to renew restriction. 

, Efforts were made during 1936 to renew the zinc cartel, which had | 
| terminated in 1934, but difficulties resulting from nationalistic 

programs aimed at self-sufficiency were too great and results were | 
negative. | 

| The quicksilver cartel was terminated in December 1936, presum- 
ably because of the tense feeling between Spanish loyalists, still in 
control of the Almaden mine, and the Italians.
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MINERAL-TECHNOLOGY AND OUTPUT-PER-MAN STUDIES 

By O. E. Kresstine ann F. G. Tryon ! 

Among the complex factors that have contributed to the economic . 
advance of the United States during the last half century, few have 
been more important than the ability of the mining industry to pro- | 
vide an increasing abundance of raw materials of the underearth at 
declining cost. More than 50 years have now elapsed since the crea- 
tion of the United States Geological Survey in 1879 set in motion an 

_ Inventory of the national resources of minerals and a systematic record 
of their utilization. The period since then has been marked by many | 
changes, particularly by the discovery of new deposits. Although the 
golden age of surface prospecting for the metals has now drawn to a = 
close and the day of the old-time prospector seems nearly over, new 
methods of applying geology and physics to the task of exploration 

_ continue to yield discoveries of minerals, particularly petroleum and 
natural gas, and may in time add greatly to the Nation’s store of metal 
as well. 

Evidence of increasing depletion—The period since 1879 has also 
been marked by progressive depletion, which in some branches has 

1 This report by members of the Bureau of Mines staff was made possible by the cooperative arrangement 
between the Bureau of Mines and the Works Progress Administration’s National Research Project on 
Reemployment Opportunities and Recent Changes in Industrial Techniques. Results of this cooperative 
effort are reviewed both by Bureau officials and by David Weintraub and Irving Kaplan, respectively 
Director and Associate Director of the National Research Project, WPA. 
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| largely offset the contributions of mineral discovery. Many once- 
famous metal camps have reached an old age that even $35 gold can- 

| not rejuvenate. Other districts that still rank as major producers 
show clearly the handicaps of depletion. Gold mines on the Mother 
Lode are down to 5,300 feet. Butte has touched a depth of 4,100 feet. 
Magma at 3,600 feet and the Morning mine at 5,400 feet are in dis- 
tricts where increasing depth is a factor to be reckoned with. Michi- 
gan, earliest among the great copper districts, has reached depths of : 

- 6,200 feet, quite the deepest levels at which men have tried to win the —© 
base metals anywhere in the world. Meantime the average grade of _ . 

) - ore mined has declined. The average yield of mercury per ton of ore 
has dropped from 2.92 percent (New Almaden mine) in 1880 to 0.30 7 

-- percent in 1929. The average yield of copper has fallen from about 
| 60.2 pounds per ton of ore in 1880 (68.4 pounds in 1889, when Montana 

began to assume a more important place in production) to 28.2 pounds 
~ in 1929.2, In oil and gas the brilliant discoveries of new fields in the 

Southwest and California mask the impending exhaustion of many - 
hundred old ones, and even in the bituminous-coal fields there are 
districts in which the finest seams are nearing exhaustion. In anthra- 
cite mining, 29 percent of the reserves are exhausted; from 1872 to | 

| 1935 the average depth of workings has doubled, and the average 
thickness of the beds mined has been cut in half. In addition, the | 
problem of mine drainage has so increased that today 33 tons of water 
must be pumped from the mines for every ton of anthracite raised 
from underground.* : a | 

Some day depletion is likely to force a general increase in mining 
, costs and in the price of mineral products. But thus far, with some 

exceptions, mineral technology has succeeded in offsetting the pressure 
of depletion and, broadly, in reducing both costs and prices. Cost 

- comparisons in dollars and cents are much affected. by changes in the 
purchasing power of the dollar and. in wage rates, but except for the 
munitions shortage that accompanied the World War, mineral prices sy 
have shown a long-time downward trend in relation to the all-com- 
modity price index. In the’ years since 1879 the metals, especially, 

7 have dropped many points in comparison with the general level of 
prices. : 

Large gains in efficiency.—This decline of mineral prices in the face 
of the growing handicaps of depletion has been made possible by great 
advances in efficiency. ‘The changes are best measured in the output. 
per man. In iron-ore mining, productivity per man increased from 

| 234 tons in 1880 to 2,560 in 1929. In coal mining—anthracite and 
: bituminous —the increase was from 422 to 930 tons; in copper mining, 

from 9,290 to 44,900 pounds of metal; and in the production of phos- 
phate rock, from 90 to 1,206 tons. In several branches of mining, the 
increasing output per worker has been especially rapid in the period 
since the war. For the minerals as a group, however, the rate of 
increase has often fallen short of that in manufactured goods. 

2 Corry, A. V., Trends in Grade of Ore: WPA National Research Project (in preparation). 
3 Ashmead, D. C., Factors Influencing the Cost of Mining and Productivity of Employees in the Anthra- 

cite Region of Pennsylvania: WPA National Research Project (in preparation). 
4 Ashmead, D. C., Water Pumped From the Mines of the Anthracite Region of Northwestern Pennsyl- 

vania: Trans. Am. Geophys. Union, 1937. 
5’ Tryon, F. G., Read, T. T., Heald, K. C., Rice, G. S.,and Bowles, Oliver, Technology and the Mineral 

. Industries: Rept. E-1, Mineral-Technology and Output-Per-Man Studies, National Research Project, 
WPA, in cooperation with the U. S. Bureau of Mines, Philadelphia, Pa., April 1937, chart 2. 

6 Tryon, F. G., Read, T. T., Heald, K. C., Rice, G.S., and Bowles, Oliver, work cited (footnote 5), chart 3,
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The advance of mineral technology is a subject of deepest interest 
to the Bureau of Mines and to practical mining men.’ Next to the 
primary records of production and demand, the most important | 
barometers of change in the mining industry are the trends in the use 

| of manpower and in underground methods and equipment. For this 
reason the Economics Branch of the Bureau is seeking to develop 
adequate records of the labor force required in mining, of the man- — 
hours expended per ton of product, installed horsepower, power con- | 
sumed, tonnages produced by various mining systems, and mechanical 
equipment. | | - — | 

Mechanization progress studied by WPA.—A beginning has been 
made in the analysis of these factors, particularly in coal mining. 
When, therefore, the Bureau was asked by David Weintraub, Director, | 

| National Research Project of the Works Progress Administration, to 
cooperate in a study of reemployment opportunities and recent changes 
in industrial techniques, the invitation could hardly be declined. The — 
cooperation of the Works Progress Administration has enabled the 
Bureau to supplement its own resources of data and to recruit enough oe 
workers to review systematically the trends of output per man in the 
light of changing technology. Preliminary reports on certain phases 
of the inquiry have already been made.’ Detailed studies tracing the 
changes in output per worker, mechanical equipment, and mining 
methods are in process that will cover anthracite and bituminous coal, _ 
petroleum and natural gas, iron, copper, lead and zinc, phosphate 
rock, crushed stone, and certan other mineral industries. | 

In many branches of mining, it is found that progress in under- 
ground technology has centered largely in the art of handling ground, 
the peculiar province of the mining engineer. . This is illustrated by 
the shrinkage or caving methods developed to work massive ore | 
bodies, such as the low-grade porphyry coppers. — 

But along with these methods have come remarkable advances in 
the mechanization of tasks formerly done by hand. Improvements in 
mechanical equipment have characterized all departments of mining; 

| but in the period since the war the outstanding development in 
mechanization below ground has been the replacement of hand shovel- 
ing by scrapers or power shovels. Any account of mining technology | 
and its effects on requirements of manpower during the postwar years 
is therefore largely concerned with the application of mechanical | 
oading. | 
Two ways of measuring advances in the use of machinery present 

themselves. The first is to ask mine operators to report the number 
and type of machines in use and the tonnage handled therewith. 
Operating records for certain kinds of machinery in the coal mines 
have been kept since 1891. Coal-cutting machines were introduced 
in the eighties. From 5 percent in 1891, the year of the first survey, 
the proportion of .the national output of bituminous coal cut by 
machine has increased to 84 percent in 1935, a proportion now close 
to the saturation point, though improvements in the speed and effi- 
ciency of the machines are expected to continue. The improvement 

? The lively interest in this field is indicated by the expositions held periodically by the American Mining 
Congress, at which manufacturers of mining equipment display their newest wares to literally thousands of 
coal- and metal-mine operators. 

8 Tryon, F. G., Read, T. T., Heald, K. C., Rice, G. S., and Bowles, Oliver, work cited (footnote 5); also, 
Merrill, C. W., Henderson, Chas. W., and Kiessling, O. E., Small-Scale Placer Mines as a Source of Liveli- 
hood in 1935, Rept. E-2, Mineral-Technology and Output-Per-Man Study, National Research Project, 
WPA, in cooperation with the U. S. Bureau of Mines, Philadelphia, Pa., May 1937. "
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in performance attained meanwhile is indicated by the increase in — 
daily tonnage per machine from 51 in 1891 to 136 in 1935. 

Thirty years later mechanical loaders first entered the field. The 
| initial systematic record of numbers of loading machines used was 

reported by the coal-mine operators to the Bureau of Mines in 1923. | 
At that time the tonnage of bituminous coal loaded mechanically was 
found to be 1,879,000 tons, reported by 60 mines. From this level 

| _ the tonnage mechanically loaded increased to 47,177,000 tons, pro- 
duced by 317 mines in 1935. | 

Recording mechanical equipment as a feature of the annual statistics 
of mine operation has proved of wide interest to the coal industry, and 
the Bureau plans to extend it to metal mining and the production of 
the nonmetals as well. However building up complete records from 
the operating side requires many months of correspondence and field 

| work because of the great number of mines to be covered and the 
necessity of accounting for all before the inventory of equipment 
can be deemed complete. With 6,300 producing units to be can- 
vassed in the bituminous-coal industry alone, plus several thousand | 

| metal mines, large and small, and other thousands of nonmetallic 
operations, a direct census of mines and quarries necessarily consumes 
months or years. 

Manufacturers’ reports as index of trends——Fortunately, there is an 
alternative way to ascertain quickly the outstanding changes in | 
mechanization—to draw upon the experience of equipment manufac- 
turers. Twenty-eight manufacturers produce 99 percent or more of | 
the loading equipment supplied to coal mines in the United States, 
and even fewer fill the needs of the metal mines and quarries for such 
equipment. If manufacturers are disposed to cooperate and appre- 
ciate the importance of such records, a bird’s-eye view of the change in 
mechanical equipment can be obtained easily and quickly. Where 
the census of mines themselves takes many months, a summary of 
manufacturers’ shipments can be completed soon after the new year. 

The two papers that follow illustrate the possibilities of such manu- 
| _ facturers’ reports as an index of the advance in mining practice. The 

first, dealing with mechanical loading in coal mines down to the end of 
1936, was completed and published on February 10, 1937. The 
second, which deals with metal mines, covered a wholly uncharted 
field; yet here a substantially complete count down to the end of 1936 

| was in print by May 15. The preliminary articles, made available to 
the mining industry by courtesy of The Mining Congress Journal ° 
and the Engineering and Mining Journal,’ are here given in more 

etail. | 
Records of manufacturers’ shipments are not a substitute for operat- 

ing records of machine performance, but the two supplement each 
other usefully. With the help of the mining companies that furnish — 
information on production, the Bureau will spare no effort to develop 
for all branches of mining adequate records of machine equipment, 
man-hours and kilowatt power-hours per ton, as well as additional 
information on operating performance. Reports of manufacturers’ 
shipments improve the accuracy of this work and permit early deter- 
mination of trends. It is hoped that the following surveys can 

* Plein, L. N., and Tryon, F. G., sales of Mechanical Loading and Cleaning Equipment for Use in Coal 
Mines in 1936: Min. Cong. Jour., February 1937, pp. 57-60. 

10 Plein, L. N., Berquist, F. E., and Tryon, F. G., Mechanical Loading Underground—a New Survey: 
Eng. and Min. Jour., vol. 138, no. 5, 1937, p. 241,
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be continued in the future, maintaining an up-to-date indicator of 

technical progress. . : 

MECHANICAL LOADING IN COAL MINES | 

By L. N. Pisin ann F. G. TRYON 

| Total units sold in 1936—A substantial increase in the use of 

| mechanical loading devices in both anthracite and bituminous-coal 

: mines is indicated by manufacturers’ shipments in 1936. | 

Reports courteously furnished by 28 manufacturers are summarized 

in the following table. Sales of mobile loaders reached a total of 344 

units, nearly treble the figure for 1935 and larger than that reported in 

any previous year. Sales of conveyors were reported as 972 units, an 

increase of 47 percent over the year preceding. Sales of scrapers or 

scraper hoists increased 27.3 percent. Sales of pit-car loaders, on the oe 

other hand, were less than in the year before. - | 

Units of mechanized loading equipment sold to anthracite and bituminous-coal 

mines, as reported by tdentical manufacturers, 1983 to 1936, anclusive 

a 
| Percent in- 

° crease (+) 
1933 1934 1935 1936 | or decrease 

(—), 1936 
‘| over 1935 

2 41 55 115 344 +199.1 

Serapers.--.--------------------------------------- 65 34 22 28 +27. 3 

Conveyors !_....-_-------------------------------- 384} - 596 661 972 +47. 0 

Pit-car loaders_------------------------------------ 18 26 28 ll —60. 7 

1 Includes hand-loaded conveyors and conveyors equipped with duckbills and other self-loading heads. . 

Total sales, by States Shipments of mechanized loading devices of 

one type or another were made to 19 States in 1936. Nearly every 

important producing State is represented in the list. In many of the 

smaller States it is impossible to show the number of machines of each 

type sold without disclosing the business of individual manufacturers. 

- However, the total number of units shipped to each State or region 

during the year is listed below. The kinds of machines sold are indi- 

cated in a parallel column, the abbreviation L standing for mobile : 

loaders, S for scrapers, P for pit-car loaders, and C for all types of 

conveyors, including those equipped with loading heads. The severél 

types are arranged in the rough order of their capacity. Thus, for Ohio 

a total of 72 units is shown, followed by the letters L, C, and P, 

indicating that the highest capacity was in the form of mobile loaders, 

followed by conveyors and pit-car loaders.
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Total number of units of mechanized loading equipment shipped for use in each — 
| , State or region in 19386 _ 

{[L=mobile loading machines; P=pit-car loaders; S=scrapers; C=conveyors, including those with 
| duckbills] 

. | CO Number of| ‘Types of 
units of equipment 

| alltypes | in approxi- 
. shipped in | mate order 

1936 of capacity . 

| BITUMINOUS COAL | - oo 

| Northern Appalachian States: | | . 
Pennsylvania—western._______-_---..---------.---------------------------| 93} L. C. 
Pennsylvania—central, and Maryland-__-._____---___-._-__-_-_ ed. §3.| C, L, 8, P.: 
Ohio. ___--_-------------------------- 2-22 = nena 721 L, C, P. | 

Southern Appalachian States: oe 
West Virginia—northern --__-..-------_------------------__.------------ 87 | L,C. . : 
West Virginia—southern..__...----..-..----------_-- eee 258 | L, C, S. : 
Virginia ._...---.-..-------.---------------- eee 41} C,L, 8. 
Eastern Kentucky !._.._.---. 2-222 41; L,C. 
Alabama and Tennessee__.__-_-_-___.---- 71 | C,S, L, P. 

Middle Western States: . 

Indiana__.----.------------------------------------s-sas soe soe aes nee 38 | L; C, P. 
Trans-Mississippi States: . . 

Arkansas, Iowa, and Oklahoma- -___._-___-_.-----_-.-------_--2_-- i 39 | C,S. 
Colorado and New Mexico--.-_.._---_-_-_-__--.._---_ ee 71 | C, L. - 
Montana and Washington_..._.------_----------------..---- eee 10 | L, P, C. 
Utah..___--_.- eo -- Oee enn eeeeneeeeee 12| L, C. 
Wyoming... ....--- eee 48 | C, L. 

Total bituminous......._...-.---- eee 1,032 | L, C, 8, P. 

ANTHRACITE . 7 
Pennsylvania..-..-.---------------------------------+--_----------+-------- ee 323 | C,S,P. | 

| , Grand total__-__-..-..--_-------------------- eee e eee 1,355 | L, C, 8, P. | 

1 Includes a few units in western Kentucky. 

Installations versus replacemenits——A. point of much interest: is the 
, extent to which sales of equipment represent replacement of old | 

machines, as opposed to new installations. The information collected 
| did not separate replacements accurately, but some light is thrown : 

on the question by classifying the purchasing companies into those 
that had made use of equipment of the type sold during the preceding 
year and those that had not. This is done in the following tabula- 

| tion. Thus, it was found that a total of 101 bituminous-coal-mining 
companies had received shipments of mobile loaders in 1936. Of 

, these, 39 companies had made use of mobile loaders during 1935. 
There were, however, 62 other companies buying mobile loaders in 
1936 that used none in 1935. The separation is not clear-cut, since 
numerous mining companies that used mobile loaders in 1935 bought 
more machines in 1936. On the other hand, there were doubtless 
mines that purchased machines in 1936 to replace loaders bought 
some years ago and not used in 1935. The table, however, is sufficient 
to indicate that the bulk of shipments in 1936 undoubtedly repre- 
sented additions rather than replacements. 
_A similar conclusion is indicated by the record of shipments of 

conveyors. ,
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Number of bituminous-coal-mining companies purchasing new mechanized loading 

| | equipment in 1936 ! 
a 

| Buying mobile loaders Buying conveyors 2 

| Companies | Companies : Com anies 
that used that Companies that 
mobile did not use | Soncevors | did not use 

loaders in | mobile load- | °F "S3s5 conveyors 
| 1935 ers in 1935 ! in 1935 

Northern Appalachian States: . | | 
Pennsylvania and Maryland_---..--..--.--- \ 3 -—wB { 6 10 
Ohijo.____....-.---------------------------- wee ee nen ee nee 12 

Southern Appalachian States: 
West Virginia and Virginia-.-.-.-..--.-.--- 5 30 | 14 29 

Kentucky........-------------------------- \ 9 6 
Alabama...........------------------------ a t 4 14 

Tennessee......-.-------------------------- |------- +--+ - | -- eo -- 

Middle Western States: 13 | 
INOIS... 2... ee ee ee = 

Indiana___.._.....--------------..--------- 7 \ i 2 2 

Trans-Mississippi States: 
Arkansas, Colorado, Iowa, New Mexico, 
Oklahoma, Utah, Washington, and Wy- 
oming_...-..-....------------------------ 9 |-.------------ 9 20 

Total bituminous.._--------------------- 39 62 35 ‘87 , 
i 

1 In addition, 8 companies bought scrapers, of whom 3 used scrapers in 1935 and 5 did not. Also, 5 compa- 

nies bought pit-car loaders, of which 2 used pit-car loaders in 1935 and 5 did not. 

2 Includes conveyors equipped with duckbills and other self-loading heads, and hand-loaded conveyors 

other than pit-car loaders. : , 

Units shipped compared with units in use-—The changing demand 

for the several major types of equipment is indicated by the following 

table comparing the number of units in use from 1928 to 1935, in- | 

| clusive, with new shipments in 1936. The number of mobile loaders | 

in active use, as reported by bituminous mine operators, increased | 

from 397 in 1928 to 657 in 19385. The shipment of 344 mobile loaders 
during 1936 was thus equivalent to more than half the total number . 

a previously in use. The shipment of conveyors in 1936 likewise 

constituted a large fraction of the number previously installed, as | 

| reported by the operators, especially in the bituminous fields. Be- 

- eause of uncertainties in definition of what constitutes a conveyor, 

the record of sales is not wholly comparable with the record of the 

number previously in use, but the fact of a large increase is clear. 

The number of scrapers sold, despite the increase over 1935 sales, 
was comparatively small compared with the numbers previously 

| used. In the bituminous fields, the number of scrapers in use reached 
a peak in 1930 and has since declined. In the anthracite fields, the 

number of scrapers continued to increase down to 1934, declining 

slightly in 1935. Installations of pit-car loaders reached a maximum 

in 1931 and have since declined in both the bituminous-coal and 

anthracite mines.
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Sales of mechanized loading equipment in 1936 compared with total number of 
| machines in active use in preceding years 

| Number of machines in active use, as reported by mine |Number 
. operators of ma- 

chines 
| ] sold in 

1936, as 
reported 

1928 | 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | by 28 
‘ manu- 

. facturers 

: Bituminous-coal mines: | . 
Mobile loading machines. - - .__ 397 488 | 545 583 548 523 534 657 344 
Scrapers.......-...------------| 130] 126] 150] 146] 128| 93] 19]. 78 19 
Pit-car loaders..-..--.--.--..--| 1,040 | 2, 521 | 2,876 | 3,428 | 3, 112 | 2,453 | 2,288 | 2, 098 9 | 
Conveyors equipped with 

duckbills and other self-load- 
ing heads..-....-...----.-.--| 82] 99] 140] 165] 150] 132] 157] 179 | 

Hand-loaded conveyors: 2 660 . 
Number of conveyor units.| (1) (4) ) (1) (1). §25 574 670 
Number of mines at which 
used__-..---------------- 119 130 142 152 136 114 114 136 3 116 

Anthracite mines (Pennsylvania): 
Mobile loading machines. - - __- 5 11 18 14 1 |--.---:-- 
Sefapets ns ceeeeeeeennnnnnn| 302 | 350] 384 457| 479] 455| 517| 507 9 | 
Pit-car loaders-_-...-..--------- . 28 24 19 25 22 2 
Conveyors equipped with 

duckbills and other self-load- 
ing heads_.....--..-..-------|} 184] 355] 421 1/ a7] 12] 13{ sof aie 

Hand-loaded conveyors, num- | | | 
ber of units_.....2--222--.---|| 547| 818] 940 | 1,338 | 1, 563 | - 

1 Number of units not reported in these years. | 
2 Reported as “conveyors (room, face, and entry)’’, “shaker drives”, and “duckbills.”’ The figures of , 

number sold in 1936 are not exactly comparable with the number in use in 1935, because of uncertainties in 
defining what constitutes aconveyor. — 

3 Represents number of bituminous mining companies to whom conveyors were sold in 1936. Of these, 
32 companies were mining with conveyors in 1935, and 84 were not. | 

Percent of deep-mined output mechanized.—In 1935, over the country 
as a whole, 13.5 percent of the underground production of bituminous 
coal and 21.2 of the anthracite was loaded with the aid of mechan- | 
ical devices. The figures include coal handled on pit-car loaders 

: and hand-loaded conveyors as well as with mobile loaders, scrapers, 
and duckbills. In the past, the geographical distribution of me- 
chanical loading has been much affected by physical conditions | 
and by differentials in wage rates. The areas where mechanization 
had advanced farthest down to the end of 1935 were the Northern 
Rocky Mountain States, Illinois, and Indiana, areas where seam con- 
ditions were favorable and where, during the period from 1923 to 1933, 
wage rates, by comparison with the southern and eastern fields, were 
relatively high. In 1935, 89.8 percent of the deep-mined output of 
Wyoming was mechanically loaded. In Montana, the proportion 
was 80.1 percent, in Indiana 62.5, and in Illinois 55.3. In the Appa- 
lachian States, on the other hand, the proportion mechanically loaded 
was much smaller, though a few companies had successfully applied 
mechanization there, also. In 1935, the proportion of the West 
Virginia output mechanically loaded was 2.1 percent and that of 
Kentucky 1.3 (table 25, chapter of Yearbook on Coal). 

Regional distribution of mechanized capacity—Recently, market 
| conditions and the trend of wage rates have tended to stimulate 

mechanization in the Appalachian region, and a large part of the 
sales of equipment reported by manufacturers in 1936 went to the | 
bituminous fields of the East and South. Figure 16 shows, in gener- 
alized form, the regional distribution of sales in relation to preexisting 
capacity. In this map the tonnage loaded mechanically by all devices
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in 1935 is shown by the black columns. To these has been added in 
| white a rough indication of the capacity of the equipment purchased 

in 1936." Accurate figures of the increase in actual tonnage mechani- 
cally loaded must await the detailed reports of mine operations dur- 
ing the year, but meanwhile the map may suffice to indicate the areas 
where sales of equipment were most active. 

The largest installations of mechanical loading equipment seem to 
have been made in West Virginia, where the monthly report of the — 
State department of mines gives a current record of the increase in ~ 
tonnage mechanically mined. During 1936, 2,353,729 tons of coal were | 
loaded on conveyors in the State, and 6,348,920 tons were produced 

- by mobile loaders, scrapers, and other devices eliminating hand shovel- 
ing. The total loaded with the aid of mechanical devices was thus : 
8,702,649 tons for the year. In 1935, the total for the State, as 
reported to the United States Bureau of Mines, was 2,059,322 tons. 
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MECHANICAL LOADING IN 1935 wre 

FIGURE 16.—Tonnage of coal mechanically loaded in 1935 and approximate capacity of new equipment | 
shipped in 1936. . 

Black columns represent the tonnage loaded with mechanical devices, including conveyors, in 1935. 
Capacity of new equipment shipped in 1936 is indicated by white extensions at top of columns. 

The increase indicated for West Virginia is continuing into 1937. In 
April 1937 the report of the State department indicated that 12.6 per- 
cent of the State output was loaded with conveyors or loaders com- 
pared with 2.1 percent as late as 1935. 

The data so far available to the authors are not sufficient to permit 
an estimate of the total tonnage mechanically loaded in the bitumi- — 
nous-coal industry in 1936. Eugene McAuliffe has recently stated, 
‘‘When 1936 figures are made available * * * a possible total of 
60,000,000 tons may be shown.” ” 

Reports to the Pennsylvania Department of Mines indicate a total 
of 11,019,235 tons of anthracite loaded mechanically in 1936 as against 
9,279,057 tons reported to the Bureau in 1935. 

. 11 Allowances for capacity sold in 1936 are based upon the reported number of machines sold during the 
year and the average tonnage loaded by machines of similar type in 1935, as shown by detailed reports of | 
mine operators to the Bureau of Mines. 

12 Mining and Metallurgy, January 1937, p. 37. 

153336—37——4 | /
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| REGIONAL DISTRIBUTION OF MACHINES, BY TYPES 

The maps in figures 17 to 20 are designed to bring out the striking 
differences in the regional distribution of the principal types of loading 

~ machinery over the coal fields of the country. Differences in seam 
a conditions have led to the selection of equipment considered by the ~ ' 

operator best suited to local needs. The existing distribution of : 
_ equipment is affected further by the past variations in wage scales 

already cited and by: the dates at which the equipment was installed. 
Operators who invested in one type of equipment in 1927 might 
choose a different type in 1937. It is recognized that machines 3 
successful in one area may fail in another, and the problem of selection | 
is the subject of active discussion. Improvements in design and in | 
operating practice are adapting mobile loaders to conditions formerly | 
thought suited only to conveyors and vice versa, and the future | 

| distribution of equipment may differ widely from that of today. | 
| Mobile loading machines.—Figure 17 shows the location of mobile 

loading machines that had been installed underground in coal mines 
| down to January 1, 1937. It includes all machines reported as in use 

by mine operators during 1935 plus the shipments reported by manu- ; 
facturers in 1936. The map, therefore, gives a trustworthy picture | 

| of the regional distribution of mobile-type machines down to the | 
beginning of 1937. | | - | 

The map shows in outline the important coal-mining counties that 
produce 100,000 tons or more in a normal year. Each black dot 
represents four loaders (or major fraction of four), and the hollow | 
circles represent counties in which there are one or two machines | 
only. Counties left blank were using no machines of this type, so far _ 
as known, at the beginning of 1937. : 

Mobile loaders represent the largest unit investment and have the 
largest hourly capacity of the several types of machines. Where con- 
ditions favor their use mobile loaders therefore effect the largest saving __ 

| in labor, and in 1935 they produced more bituminous coal than all 
_ other types of machines combined. The conditions favoring mobile : 

| loaders are thick seams, good roof, flat or gently dipping beds, and. 
- the absence of thick partings or bands of impurities in the seam. . 
Naturally, these factors rarely exist in ideal combination, and mobile 
loaders have been successfully used in many localities under more : 
difficult conditions. Various designs of mobile loaders are available i 
to work seams as thin as 30 inches. | 

Machines of this type, however, have been used most widely in certain | 
clearly marked areas. These include the thick beds of the Illinois- 
Iridiana field; Carbon County, Utah; Carbon and Sheridan Counties, , 

_ Wyoming; the Roundup field of Musselshell County, Mont.; and, | 
within the last 2 years, the Pittsburgh bed in northern West Virginia 

| and the Logan field of southern West Virginia. The Pittsburgh bed ! 
in Pennsylvania and eastern Ohio has been the scene of persistent : 
and determined effort to adapt mobile loaders under difficult roof con- | 
ditions; and considerable success has been attained, with promise of 
more hereafter. 

An obstacle to the use of mobile loaders—and of other machines 
that eliminate hand shoveling entirely—is the presence of dirt bands | 
or partingsin the coal. Hand loading affords an opportunity to miners | 
to reject the impurities as they shovel the coal. Loading machines 
cannot do this, and unless the problem can be handled by improve-
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ments in face preparation, the partings being cut out before the face | 
is shot, it may be necessary to install mechanical cleaning equipment | | 
on the surface at considerable expense. Many mines installing mobile 
loaders have therefore put in mechanical cleaners as well; and where 
the economies underground are large, the added expense in preparation 
has been readily absorbed. But in still other cases the cost of me- 
chanical cleaning favors the selection of alternative types of under- 
ground equipment. - 
~Duckbills—Self-loading conveyors, of which those equipped with 

- duckbills are by far the dominant type, combine virtual elimination - | 
of hand shoveling with the transport function of conveyors. Duck- 
bills are therefore handicapped by partings or impurities in much the | 
same way as are mobile loaders. Duckbills have found their greatest 
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FIGURE 17.—Distribution of mobile loading machines installed underground in coal mines at the beginning . 
Oo . 

The map shows in outline the counties producing 100,000 tons or more of coal in a normal year. Each black 
dot represents four mobile loading machines. Counties in which one or two machines only were installed 
are indicated by circles. Other counties were using no machines of this type in 1986, so faras known. _ 

utility in areas where the seams pitch too steeply for the ready use of 
mobile-type machines, and many of the areas showing use of duckbills 
in figure 18 are characterized by moderate to steep dips. Duckbills 
have also been employed to advantage in thin seams especially 
adapted to conveyor mining and are used in this way in the anthracite 
and a number of the bituminous fields. In 1935, 30 machines were 
reported by operators in the anthracite region and 179 in the bitu- 
minous fields. Duckbill-equipped conveyors have been most widely 
employed in the mines of southern Wyoming, where these machines 
were invented and originally developed. 
Scrapers.—Installations of scrapers are indicated in the same map 

(fig. 18) by the symbols X and Y. By far the greatest centers where 
scrapers are employed are the Northern and Western Middle anthra- 
cite fields, and in several counties of the anthracite region so many 
scrapers are used that the county appears on the map as solid black. 
In 1935, 507 scraper units were in active use in the anthracite region, 
and manufacturers reported sales of 9 additional units to this area
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in 1936. However, the number of new installations is now small 
| compared with the number of conveyors. 

| In the bituminous-coal fields scrapers have been retarded by two 
factors of little consequence in the anthracite region. Where the coal : 
is friable scrapers may greatly increase degradation, and where the  — 
bottom is soft they may scour up dirt and increase the ash content | 
of the product. Partly for these reasons the total number of scraper 

7 installations in the bituminous-coal fields has been declining since 1930. 
Under certain conditions scrapers are used to advantage, particularly 

: ’ in narrow or long wall work, in thin or inclined beds. Among the 
centers of present use are Indiana County, Pa.; Walker County, Ala.; | 
Colfax County, N. Mex.; and southern Wyoming. | 

In Arkansas and eastern Oklahoma a modification of the scraper 
idea, known as the scow, has been used with marked success in mining : 

: thin seams. Scows are more cousins than brothers of scrapers. They | 
consist of a steel plate which is pushed into the kerf or undercut made | 
with the cutting machine. The coal is then broken onto the scow and 
dragged to aloading platform. Scows, therefore, avoid the degradation 
and the mixing of bottom impurities with the coal which often handicap | 
scrapers proper. | | 
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FIGURE 18.—Distribution of duckbill-equipped conveyors and of scrapers installed underground in coal 
mines at the beginning of 1937. | 

Pit-car loaders —The period of greatest activity in the installation | 
of pit-car loaders was 1927 to 1931. During that period great num- : 
bers of these machines were introduced in the mines of Illinois and | 

Indiana and, to asmaller extent, in certain other fields. Pit-car loaders | 

involved a much smaller investment and less modification of standard 
room-and-pillar practice than other types of loading machinery. Al- : 
though the savings in labor were less than with mobile-type machines, 
at the wage scale then prevailing in the Middle West pit-car loaders 
permitted a definite reduction in cost. In late years few new machines 
of this type have been sold. Large numbers remain in use, however 

: (fig. 19). The centers of greatest activity are the Belleville and Cen- 
tral Illinois fields; the Southern Illinois field; the Danville district of
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Illimois; Indiana; the Pittsburgh bed in Pennsylvania; and St. Clair 
and Jefferson Counties, Ala. _ : | So 

Pit-car loaders, however, appear in smaller numbers in some other 
fields of the country, and there are undoubtedly possibilities for their : 
successful application. , 

Face conveyors—Figure 20 shows the distribution of the hand- 
loaded conveyors installed underground down to the end of 1936. | 
The figures include all types of conveyors—chain, shaker, or belt— 
except those equipped with duckbills, which have been previously 
shown in figure 18. 

The number of conveyor installations has been increasing rapidly 
in both the anthracite and bituminous-coal fields. In the anthracite 
region conveyors have established themselves as the dominant type 
of loading machinery and in 1935 handled about 70 percent of the 
tonnage loaded with mechanical devices. In the bituminous-coal 7 
fields the conveyors have increased their share of the total tonnage 
mechanically loaded from 13.4 percent in 1928 to 16.3 in 1935. 
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FIGURE 19.—Distribution of pit-car loaders installed underground in coal mines at the beginning of 1937. 

Up to the present the labor savings effected with the use of convey- 
ors have been much smaller, on the average, than with mobile-type 
machines. Conveyors do not eliminate hand shoveling, though they 
greatly reduce the labor by reducing the height to which miners must 
lift the coal and the distance to which they must. cast it. Some recent 
conveyor installations, however, suggest that past performance is far | 
from indicating their future potentialities. 

Conveyors have been found applicable under certain conditions 
where mobile-type loaders are handicapped, and they are the type of 
machine most widely used in thin beds. Beds too thin to yield the 
concentration of tonnage that makes best use of the higher capacities 
of mobile loaders have been worked successfully with conveyors. 
Moreover, the conveyors perform a function of transport, and where, 
as sometimes happens, they eliminate expensive brushing of top or 
taking up of bottom to provide clearance for mine cars and mules or 
locomotives, they may effect substantial savings. Inclined seams are
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: no obstacle to conveyors of suitable design, and some dips too steep 
_ for application of mobile-type loaders have therefore been mechanized 

in this way. | oe | 
A further advantage of conveyors is their adaptability to the work- | 

ing of seams containing partings or impurities. As the coal is shoveled 
onto conveyors by hand, opportunity is offered for hand-picking of 

- refuse, much as with hand-loading proper. If necessary, inspectors 
| can be stationed along the conveyor lines, and the car trimmer who 

tends the discharge end of the conveyor is universally instructed. to | 
watch for pieces of slate as the coal passes into the mine car. With | 
these possibilities for hand cleaning, conveyors can be installed 
without material sacrifice of quality in a seam where the amount of 
impurities would necessitate installation of mechanical cleaning if the | 
loading were mechanized with mobile-type machines. | | 
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FIGURE 20.—Distribution of hand-loaded conveyors installed underground in coal mines at the beginning 

: As might be expected from these considerations, conveyors are : 
little used in the thick, flat seams of Illinois and Indiana, and, in | 
general, the areas where the mobile loaders are most widely used have 
shown little interest in conveyors. The largest single field for 
conveyors has thus far been the Pennsylvania anthracite region, : 
where there has been an extraordinary development in the use of | 
such machines, particularly those of the shaker type. In the bitumi- | 
nous-coal fields the areas of greatest activity are the low-volatile | 
districts of central Pennsylvania (especially Cambria, Somerset, and ! 
Indiana Counties), Alabama, Arkansas, southern Wyoming, and the , 
Roslyn field of Washington. Within the last 2 years, the use of 
conveyors has spread rapidly in the Southern Appalachian region, and 
numerous installations are reported in both the low- and high-volatile 
districts. Western Pennsylvania, also, reports active interest in the 
possibilities of conveyor mining. 

Combined installations.—The maps showing the present distribution 
of machines emphasize the fact that expert opinion regarding the 
selection of mechanical loading equipment is in a state of flux and
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that new adaptations are likely to appear. One possible develop- 
ment which deserves watching is the combination of mobile loaders — 
and conveyors in the same mine, a system that should yield economies 
both in loading and in transportation. : 

Sales, by regions, in 1986.—The location of sales of new equipment 
made in 1936 cannot be shown in detail without disclosure of the 
business of individual manufacturers. Insofar as the figures can be 
properly broken down, they are given in tables 28 and 29 of the section 
on Bituminous coal in the Coal chapter of the Yearbook. . oo 

MECHANICAL LOADING IN METAL AND NONMETAL MINES | 

By N. L. Pus, F. E. Berquist, anp F. G. TRYON a 7 

Mechanical loading with both scrapers and power shovels estab- 
lished itself underground in the metal mines even earlier than in coal | 
mines, and there is an extensive technical literature on the problems of | 
mining practice that it has raised. Up to the present, however, there __ | 
have been no statistics to show either the number of machines or the 
tonnage of ore mechanically loaded. | | 7: 

The figures here presented are no more than a reconnaissance, 
designed to indicate the trends of mining practice in the application 

: of loading machinery. If omissions are noted, the authors will wel- 
come criticism or supplementary data that will make the record more : 
complete." | ee | ee 

- TONNAGES MINED UNDERGROUND AND THE FIELD OF MECHANIZATION. 

Some idea of the potential use of subsurface loading equipment may 
be gained by reviewing the tonnage of minerals now produced by 
underground mining in the United States. The metals and the 
nonmetals will be briefly considered. __ a Be | 

Metallic ores—Not counting the 71,000,000 tons won from open ~ 
pits, which represent another phase of mechanization, the following 
table shows a total of more than 98,000,000 tons of ore produced from 
underground. | | | 

Tonnages of ore classified according to mining methods at metal mines producing 
: - $100,000 or more in 1929 . a 

[Quoted from C. W. Wright,’ Mining Methods and Costs at Metal Mines of the United States: Inf. Cire. 
6503, Bureau of Mines, 1931, p. 5. ‘The 405 mines covered produce 95 percent of the total output of metallic 
ore. Figures in short tons] | - . . 

| Gerd ore| Copper [124° tron oe;| tora | Bees | oftotal ss old ore, opper ead, an on ore, | . oO OI to 
Mining method tons ore, tons zinc ore,| tons | tons, ore | tonnage | pores of 

tons of ore labor. 

Underground: | 
Square-set..............-..] 379, 022| 4,318, 204| 3, 121, 746|..._......| 7,819, 062 4.6 24.8 | 
Cut-and-fill..-.....-..--..| _ 13, 150] 1,573,135] 664, 252| 305, 575| 2, 556, 112 15 6.8 
Shrinkage.....--..-.......| 5, 645, 110| 2, 306, 930| 2, 011, 500| 1, 070, 608] 11, 034, 148 6.5 9.0 
Open-stope...-..--..-.....| 364, 516| 6, 121, 545|15, 502, 250/13, 208, 362| 35, 286, 673 20.8 24.6 
Top slicing..............-.]...-----.-]----------|----------]15, 904, 288} 15, 904, 288 9.4 9.1 
Sublevel caving._.........]---.-----_]-...--._-.]_-........] 7, 308, 976) 7, 303, 976 4.3 4.3 
Block caving......-...-..-|---.--.--- |18, 576, 196|_..--.----|.-.--.-.--| 18, 576, 196 10.9 7.2 

Surf Total underground...._-_| 6, 401, 798/32, 896, 100|21, 299, 748/37, 882, 809} 98, 480, 455 58. 0 85.8 
uriace: 

Open-pit............-----.|----------|81, 605, 847]____......|89, 883, 064] 71, 488, 911 42.0 14.2 
Grand total.............| 6, 401, 798|64, 501, 947|21, 299, 748|77, 765, 873|169, 969, 366, 100.0| 100.0 

18 The authors are indebted to Chas. F. Jackson, chief engineer, Mining Division, and E. W. Pehrson, 
Metal Economics Division of the Bureau of Mines; also to J. R. Thoenen, George C. Heikes, and H. P. 
Sweeny, of the Bureau, for field notes and criticism. .
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A review of the systems of mining used should give a rough idea © / 
of the outer limits of possible mechanization. That the limits are 
necessarily uncertain, any mining man will realize. No two mines 

| are alike, and the statistical groupings conceal a great variety of con- | : 
| ditions. Each mine in such a count has to be classified according to 

the dominant method employed, yet numerous mines utilize more 
than one method to meet local variation in conditions. Hence the 

- game mine may profitably employ mechanical loading devices in one 
section and gravity or hand loading in another. | 

On the other hand, nearly all mines produce some ore from develop- 
ment work, and the marked savings in cost or increase in speed often 
obtained by mechanical loading in drifts and headings indicate that 

| in the future all mines may load some ore mechanically. | | 
It appears at once that most of the 7,800,000 tons mined with 

--- square-sets can hardly be machine loaded, either because of closeness 
of timbering or other factors. The most that can well be anticipated | 
here is a gradual shift to other systems of mining, which in some in- | 
stances may offer greater scope for mechanization. | 

On the other hand, a much larger fraction of the total tonnage is | 
mined by methods in which the work of loading into cars and even 
the movement of ore within the stopes is accomplished by gravity. 
Bituminous-coal engineers envy metal miners their opportunity to 

, tunnel under the mineral and draw it out in this way, and it seems | 
| clear that no effort will be spared to make gravity do the work and 

| that the proportion produced by block caving and by shrinkage will 
tend to increase, wherever the ore bodies are suited to those methods. 
Even here there may be room for auxiliary employment of loading 
machinery, as scrapers are used at Climax, Colo., in working a massive | 
deposit adapted to shrinkage or caving. . 

This leaves the tonnages produced by open-stope, top-slicing, sub- : 
: level-caving (in the Lake Superior iron country), and cut-and-fill ot 

methods the principal candidates for mechanical loading. Indeed, | 
in many mines using these methods the application of scrapers or power | 
shovels is already far advanced. 

The table, however, shows nothing of the large amount of country | 
rock it is often necessary to handle either in accessory construction or / 
in current development work. Recent experience emphasizes the : 
savings of power loading in driving tunnels or headings, whether in 
rock or ore. The aggregate tonnage involved is great, and it offers | 
one of the principal fields for mechanical loading below ground. | 

Nonmetals.—Finally, it is necessary to reckon with the surprisingly 
large tonnage of nonmetallic minerals now obtained from underground | 

| workings. Some idea of the possibilities in this direction is given by 
the following table, which indicates a total of 18,528,000 tons of crude | 
material taken from underground in the year 1929. Much of this is | 
already mined mechanically, and still more is likely to be. | 

14 Wright, C. W., Mining Methods and Costs at Metal Mines of the United States: Inf. Cire. 6503, Bureau 
of Mines, 1931, pp. 32-33.
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Approximate tonnage of the principal nonmetals produced by underground 
| mining, 1929 . 

[Wherever possible, figures represent the tonnage of crude material hoisted before beneficiation] 

, _ Short tons mined Short tons mined 7 
underground underground 

/ Limestone 1___.......--_ 11, 108, 317| Fluorspar__.--.-------- 130, 000 
Gypsum__._.....__.-.-.. 2, 708, 711 | Phosphate rock (19385) --- 113, 928 : 
Rock salt_..........-.-. 2, 118, 010} Miscellaneous nonmetals- 500, 000 
Clay!......._-.---.--.. 786, 874 7 1 
Pyrites (19385) __..------ 566, 961 18, 527, 801 | 

- Potash (1985)_...__----- 500, 000 | 

1 Census of Mines and Quarries, 1929, pp. 369 and 393. The figures for clay represent only_enterprises 
whose product was sold as clay and exclude mining operations of clay-products manufacturers. In addition, 
432,866 tons of clay were mined by companies producing from both underground and surface workings at 
the same operation. 

TOTAL NUMBER OF LOADING UNITS SOLD 

| Sales of scrapers and shovel loaders to operators of metal and non- 
metal mines in each year from 1923 to date are summarized in the 
table following: | 

| Number of scraper loaders and shovel loaders sold for use underground in metal and 
| nonmetal mines . 

[Figures represent sales to mines in the continental United States, not including exports or sales to con- 
_ tractors on construction projects. Subject to revision] ; 

. a do Scraper Scraper 
oacers | Shovel oaders | Shovel 

Year | ao lots loaders 7 Year este loaders 
units) units) 

1923____.-.--------------- ee 254 57 || 1931___..---..---------------- 126 2 
1924... eee eee 341 18 || 1932._.....-_---.-_--.------.- 104 14 
1925... ---------- eee eee 373 15 |] 1933._.....-.-.--------------- 62 12 
1926... een nn nnn e nee 284 36 || 1934._____....-.-------------- 67 23 
1927_.._..------------------ = 414 39 || 1985.___--.-.----------------- 135 44 
1928... _---..--------------- 363 32 || 1936......-..-..--.----------- 249 70 
1929... eee 645 35 —_____|___— 
1980... ee n-ne enna 335 | 22 3, 752 419 

This information is based primarily upon reports from 11 manu- 
facturers of shovels and 8 manufacturers of scrapers and scraper 
hoists. Direct reports could not be obtained on one make of shovel 
no longer actively produced, and one manufacturer of hoists had not 
reported when the books were closed. To round out the figures, an 
estimate has been included in these two cases, derived from lists of 
installations furnished by State mine inspectors and by correspondents 
in the field. © 

The following manufacturers of mechanical loading equipment have 
cooperated for the purpose of this inventory: | 

Manufacturers of underground scraper loaders or hoists 

Sullivan Machinery Co., Chicago, I. 
Gardner-Denver Co., Quincy, Ill. | 
Lake Shore Engine Works, Marquette, Mich. 
Goodman Manufacturing Co., Chicago, Ill. 
Vulcan Iron Works Co., Denver, Colo. 
Vulcan Iron Works, Wilkes-Barre, Pa. 
Lidgerwood Manufacturing Co., Elizabeth, N. J. 
Sauerman Bros., Chicago, [Il. |
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Manufacturers of underground shovel loaders 

~The Eimco Corporation, Salt Lake City, Utah; Eimco-Finlay loader. | | 
| Gardner-Denver Co., Quincy, Ill.; Gardner-Denver loader. | 

Nordberg Manufacturing Co., Milwaukee, Wis.; Nordberg-Butler shovel. 
Goodman Manufacturing Co., Chicago, Ill. (with St. Louis Power Shovel Co.); | 
Conway and Goodman power shovels. - | 
The Thew Shovel Co., Loraine, Ohio; Thew and St. Joe type shovels. a 

- The Marion Steam Shovel Co., Marion, Ohio; Marion shovel. . 
Allis-Chalmers: Manufacturing Co., Milwaukee, Wis.; Hoar shovels. 

| - Harnischfeger Corporation, Milwaukee, Wis. - * | 
a Jeffrey Manufacturing Co., Columbus, Ohio; Mobile loaders... . 

Myers Whaley Co., Knoxville, Tenn.; Myers Whaley shoveling machine. 
The Osgood Co., Marion, Ohio; Osgocd shovels. oe 

The total number of machines sold to metal and nonmetal mines | 
_ during the 14-year period from 1923 to 1936 is placed at 419 shovel 

loaders and 3,752 scrapers. These figures undoubtedly include many 
| experimental installations, which were sometimes only partly suc- | 

cessful and sometimes even abandoned. In coal mining, for instance, | 
there are records of 459 mines which at one time or another have tried | 
mechanical loading without adopting it as standard practice, at least . 
down to the end of 1936. Difficulties in the design of machines, in 
local seam conditions, and in adaptation of mining methods have 
combined with market and wage-rate factors to delay wider use of 
coal loaders. A similar record of trial and error has undoubtedly . 
occurred in the metal mines.” These cases of partial success or failure | 
are no more than enough to suggest the need of careful study of local 
conditions and comparison of the alternative types of equipment | 

| available before making the investment in loading machinery. | 

| SCRAPER LOADERS 

Details of the early installations of scrapers underground will be an 
found in a monograph by C. E. van Barneveld on mechanical loading 
in metal mines.’ Figure 21 picks up the trail where van Barneveld 
left 1t in 1923. By that time scraper loading was going forward with 
a rush. The pioneer installations in the Michigan copper mines and . 

: the Lake Superior iron ranges in 1915-17 and in the Tri-State area in | 
1919 had proved the possibilities of scrapers at a time when shortage 2 
of manpower and rising wages focused the attention of managers ! 
upon labor-saving devices.” In the post-war years, declining prices | 
both of iron and the nonferrous metals further stimulated the search : 
for cost reduction. Throughout the period from 1923 to 1929, sales | 
of scraper equipment continued in large volume. Indicative of the | 

| savings effected is the record of Gogebic County, Mich., where the 
output of iron ore per miner per day is reported to have increased | 
from 2.91 tons in 1923 to 5.96 in 1929.8 

By far the largest number of machines went to the iron country of 3 
Michigan and Minnesota and to a smaller extent Alabama, the peak 
in number sold being reached in 1929. The great depression fell with 
exceptional severity on the iron industry, and sales of equipment 

18 'Trans. Am. Inst. Min. and Met. Eng., vol. 72, 1925, pp. 67, 261, 300, 365, 412; vol. 96, 1931, p. 46. Ander- 
son, C, N., Mining Methods and Costs and the Interstate Zinc & Lead Co.’s Hartley Mine, Tri-State 
Zine and Lead District: Inf. Circ. 6656, Bureau of Mines, 1932, p. 8. 

16 van Barneveld, Charles E. (mining engineer, U. S. Bureau of Mines), Mechanical Underground Load- 
ing in Metal Mines: Univ. of Missouri, Sch. Mines, vol. 7, no. 3. 

1” Jackson, Chas. F., Underground Scraping Practice in Metal Mines: Manuscript Rept. 1, Bureau of 
Mines (printed by Sullivan Machinery Co.), 1933, p. 9. 

18 Sullivan Machinery Co.. Handbook of Scraper Mucking: Publication 176, 1931, p. 7.
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dropped by 1933 to a small fraction of the former level. Recovery of 
business sent the curve of sales upward, and there were further 
increases in 1935 and 1936. Were it possible to represent the capacity 
of the equipment rather than the number of units, the sales in 1936 
would appear substantially higher, for meanwhile there has been a _ 
marked increase in size of typical scraper hoists. In 1923, 4- to 7/- 

horsepower hoists were the rule; now they range up to 150 horsepower 
and use much heavier equipment and larger scrapers. ne 
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FIGURE 21.—Shipments of scraper loaders for use underground in metal or nonmetal mines, 1923-36. 

Note that the figures represent number of units only without regard to capacity. Were it possible to allow 

for the large increase in the size of machines during this period, the sales in recent years would look pro- 
portionately larger. Based upon detailed reports from eight manufacturers, with an estimate for one 
company not heard from when the books were closed. 

As scraper mining has become the established practice in the Lake 
Superior iron mines, wherever it is applicable,” future installations | 
in this area will hardly equal those of the 1920’s, when the mines were 
being initially equipped. It is evident, however, that a substantial 
demand for this type of equipment will continue to be found in re- 
placements and in retirement of obsolete machines. In the Alabama 
iron mines, scrapers have been widely * used, but a considerable part 
of the district output is still loaded by hand. | : 

In nonferrous-metal mining, one of the largest single fields for the 
use of scrapers until recently has been the Michigan copper mines. 
Along with power drilling, concentration of haulage, and selective 
mining, the use of scraper loading has been one of the principal econo- 
mies that have enabled the Michigan mines to combat the difficulties 
of increasing depth and to survive in the competitive struggle." _ 

19 Matson, Robert C., Scraping Practice in the Michigan Iron Mines: Michigan Coll. Min. and Technol. 
Bull. 1928-29, vol. 2, no. 4, p. 1. ; 

20 Baton, Lucien, Mechanical Loading in Metal Mines in 1929. Min. Cong. Jour., July 1929, p. 536. 
31 van Barneveld, C. E., Work cited (footnote 16), p. 337. 
Crane, W. R., Mining Methods and Practice in the Michigan Copper Mines: Bull. 306, Bureau of 

Mines, 1929, 192 pp. .
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Purchases of scrapers by nonferrous and precious metal mines 
| reached a peak about 1924 and for some years thereafter declined. ~— | 

Beginning in 1935, however, there was a sudden pick-up, apparently : 
forecasting further activity in this field. A notable feature of the | 

: last 2 years has been the increase in sales to precious-metal mines, : 
renecting the boom in gold production that followed devaluation of the 

ollar. . 
The growth of scraper loading in metal mines is in contrast to the 

experience of coal mines. Numerous coal mines—both bituminous 
and anthracite—working thin or pitching seams have tried scrapers, 
and some 3,800,000 tons of coal are loaded in this way. But in coal 
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FIGURE 22.—Shipments of shovel loaders for use underground in metal or nonmetal mines, 1923-36. | 

Based upon detailed reports from 11 manufacturers. Includes estimates for 1 make of machines not now 
produced. . 

mines the scraper may often gather up dirt as it drags along the floor, 
thereby increasing the ash content of the product; and it also increases 
breakage and reduces the proportion of the profitable domestic sizes. 
In metal mining, these considerations do not apply. | 

Nonmetallic mining, like coal, has made less use of scrapers than of 
shovel loaders underground. | 

SHOVEL LOADERS 

Installations of shovel (or mobile-type) loaders during the same , 
period are shown in figure 22. The record for shovel loaders covers 
two distinct types of equipment. From 1923 to 1931 the machines 
sold consisted chiefly of comparatively large units designed for loading 

: in open chambers or stopes. Beginning about 1932, the record is 
dominated by the sale of smaller-type machines designed primarily 
for loading in headings or tunnels. Machines of both kinds have been 
sold in both periods, but there has been a definite shift of emphasis. 

Marked activity in the use of power shovels of the first type had 
occurred before the diagram begins. The largest number of machines
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had gone into the southeast Missouri disseminated-lead mines. 
Favorable conditions and progressive management in that field have 
given it a preeminence in the use of power shovels underground. 

The first experiment with a power shovel in the district was made | 
in 1912, but the abundance of hand shovelers and the low rate of 
wages then prevailing were found to yield little incentive to mechanize 

| at that time.22. The World War, however, stimulated a reconsidera- 
tion of mechanical loading. The munitions demand, coinciding with 
the shortage. of labor, led to the reintroduction of machines in 1917. 
Improved machines were developed, adapted to the conditions under- | 
ground, and by November 1923 a total of 55 power shovels was in 
use in the field. Since then installation of machines has continued 
at less rapid rate, and steady advances have been made in the effi- 
cjency of operation. . In this area mechanical loading has now replaced 
hand shoveling entirely, except for incidental clean-up. An indication 
of the saving in labor effected is found in the report that in one mine 
of southeast Missouri machine mucking requires 0.061 man-hour per 

~ ton and hand mucking 0.416 man-hour per ton.” | | 
Power shovels of the larger types were purchased by a number of — 

other metal mines. They were also the predominant type of equip- 
| ment installed for underground loading in nonmetallic mineral mines. 

Sales of the larger types of shovels continued through the great depres- 
sion, though naturally on a diminished scale. 

The last 5 years, however, have witnessed a remarkable activity in | 
the use of smaller shovels of the second type, designed especially for | 
driving tunnels and headings, either in rock or in the vein. Machines 
for such development work had appeared upon the market during and 

| just after the war” but achieved no general acceptance. Recent 
improvements seem to have overcome earlier difficulties, and the greater 

| part of the shovels sold from 1934 to 1936 consists of such smaller 
machines. As the curves in figure 22 represent the number of machines 
only, without regard to size, the increase indicated is somewhat greater 
than would appear if figures on daily capacity were available. 

The curves as plotted include domestic sales only. In addition, 
both scrapers and shovel loaders are shipped abroad. In the last 3 
years there have been substantial exports, particularly of small - 
tunneling. shovels. | 

CONVEYORS | 

In 1935, more than 6,600,000 tons of anthracite and 10,285,309 
tons of bituminous coal were loaded with conveyors, chiefly of the 
shaker type, but thus far conveyors are little used in other mines. 
However, the manufacturers reporting in this survey indicate that a 
few conveyors have gone into both metal and nonmetal mines. Belt 
conveyors are used as part of the transportation system at the Butler 
Bros. iron mine in Minnesota. The Morton Salt Co. at Grand 
Saline, Tex., uses scrapers to load shaking conveyors in the rooms. 
The conveyors then carry the salt to the main entry where other con- 
veyors of the belt type carry it to the shaft. No cars are used in this 
mine.” It is also reported that shaker conveyors are being tried in 

33 van Barneveld, C. E., Work cited (footnote 16), p. 296. 
% van Barneveld, C. E., Work cited. (footnote 16), p. 400. 
*% Jackson, Chas. F., Methods of Mining Disseminated-Lead Ore at a Mine in the Southeast Missouri 

District: Inf. Circ. 6170, 1929, Bureau of Mines, p. 21. 
% yan Barneveld, C E., Work cited (footnote 16), pp. 10, 11. 
% Engineering and Mining Journal, March 1936, p. 138. 

-  % Weigel, W. M., The Salt Industry of Louisiana and Texas: Am. Inst. Min. and Met. Eng., Tech. 
Pub. 620, 1935, p. 16.
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_ the bedded iron ores of Lorraine.” These devices appear to have dis- : 
| tinct possibilities in mining flat beds of the less abrasive materials. | 

FIELD ‘DISTRIBUTION OF INSTALLATIONS OF LOADING MACHINERY | | | 

Figures 23 to 25 have been prepared to indicate the wide. distribu- 
tion of mechanical loading equipment underground. _ ne 

Iron mines.—Figure 23 shows the localities where scrapers or shovel 
loaders have been introduced into the iron mines. Each circle repre- / 
sents an area where scrapers have been installed below ground, : 

| according to the manufacturers’ records, in the period from 1923 to : 
1936. The number of circles is far from showing the total number of | 
units sold and may give a mistaken impression of the relative import- ' 
ance of the different areas unless it is remembered that one dot standing ) 
for a single large area purchasing scores of machines may represent 
more than numerous scattered dots in areas of smaller production. 
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_ FIGURE 23,—Localities in which scraper and shovel loaders have been introduced underground in iron ore 
, mines. 

Each circle or X indicates a locality in which loading equipment of one make or another fwas installed | 
during the period from 1923 to 1936. Doubtless not all of the localities indicated are actively using the 
equipment at the present time. . 

In the same way, each cross mark in figure 23 represents an iron- 
mining locality where one or more power shovels were sold. It should 
be noted that a considerable number of earlier types had been installed 

| before 1923. Were these machines included in the map, the number 
of iron-producing localities making use of shovel loaders would appear 
larger. : | 

The map, however, emphasizes the fact that in iron mines the 
scraper has been the dominant type of mechanical equipment used in 
underground loading. It demonstrates also that purchases of loading 
machinery have been made in virtually every iron-mining district of 
the country, though some of the installations were experimental and 
doubtless not all of them are in active use today. 
Nonferrous-metal mines.—Figure 24 illustrates in the same way the 

widespread interest in mechanical loading in the mines producing 
nonferrous and precious metals. Nearly every district of major im- 

8 Jacob, Louis, Transporting Iron Ore by Electrically Driven Shaker Conveyors at the Ottange 2 Pit, 
Moselle, France: Trans. 7th Session, Internat. Cong. Mining, Metallurgy, and Applied Geology, Paris, 1935.
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portance has purchased at least some units of scraper or shovel equip- | 
~ .ment. No attempt is made to indicate the relative number of units: 

hence the southeast Missouri lead district, now 100 percent mechan- 
ized, is not much more conspicuous on the map than the Tri-State | 
area, in which the number of installations has been small.” These 

| two districts, lying side by side, illustrate how largely the factors of 
size of operation and character of deposit affect the utilization of 7 
machinery. In the Tri-State area, the less regular character of the 
mineralization and of the underground workings, smaller holdings, | 
prevalence of the leasing system, use of small ‘“‘cans’’ instead of large 
capacity cars in haulage, and other factors have worked to favor hand 

- loading. Nevertheless, adaptation of power loading to the conditions 
of this district also would appear largely a matter of time. | 
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FIGURE 24.—Localities in which scraper and shovel loaders have been introduced underground in nonferrous 
a metal mines. . 

_ As each symbol represents a locality installing machinery, the map gives no direct indication of relative 
importance in number of units sold. Thus the southeast Missouri lead district purchased scores of machines, 
whereas the adjacent Tri-State area has installed but few. . 

The conspicuous feature of the map is the large number of localities 
_ that have made use of loading machinery in the metal mining districts 
_ of the West. Every important metal is represented in the list—gold 

and silver, copper, lead and zinc, bauxite, manganese, vanadium, and : 
molybdenum. Both scrapers and shovels are widely represented, and 
there are signs of rivalry between the two both for mucking in stopes 
and for development work. | 

The predominant consideration underlying the introduction of 
machines is one of cost. In some areas the item of cost alone is now 
reinforced by the increasing temperatures attendant upon depth. 
Magma, Bisbee, and some of the hotter workings at Butte are ex- 
amples that might be cited of mines where the rock temperatures 
now encountered make the arduous labor of hand shoveling increas- 
ingly difficult or impossible. 

Nonmetals.—As shown by figure 25, the distribution of loading 
equipment in nonmetal mines is largely concentrated in the Mississippi 
Valley and the East. The types of equipment chiefly used are power 
shovels or smaller mobile-type loaders, though scrapers also are widely 

4° Anderson, C. N., Mining Methods and Costs at the Interstate Zinc & Lead Co.’s Hartley Mine, 
Tri-State District: Inf. Cire. 6656, Bureau of Mines, 1932, p. 8.
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distributed. The industries making greatest use of such equipment | 
are underground limestone mining and rock salt. Metal miners are 
not always aware that the production of limestone underground has : 
erown from 1,670,000 tons in 1912 to 11,100,000 31 in the active year 

1929. Some of this production is obtained from steeply pitching beds , 
by shrinkage methods and gravity loading,” but the greater part 1s - 

loaded with underground power shovels. Loading machinery has =~ 
also been used, sometimes experimentally, in the underground mining ~ 

of fireclay,® silica rock, glass sand, building sand, gypsum, phosphate _ 

rock,** ocher, pyrites, rock asphalt, fluorspar, and diatomaceous silica, | 

rock. Its most recent application is in the mining of potash in the 
newly developing industry at Carlsbad, N. Mex., where 98 percent of a 

_ the production is produced with loading machines and scrapers.® | 

| The trends in mining practice suggested by the sales of equipment \ 
indicate an active interest among mining engineers in the problems of — 
mechanization and point to the need for studies of operating experi- 
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FIGURE 25.—Localities in which shovels and scraper loaders have been introduced in mining nonmetals . 
: underground. 

In nonmetal mining the industries making greatest use of mechanical loading are limestone, salt, and 
potasn. 

ence in the application of machines under the widely varying conditions _ | 
faced by practical miners. More time studies of mechanical loading 
are needed, especially loading in development work. The essence of 
all operating studies is adaptation to local conditions. The mass 
experience recorded in statistics 1s never a substitute for such indivi- 
dual analysis, but it may furnish a useful background. With the 
hope of providing such a background, the Bureau of Mines is adding 
to its annual reports of mine operation inquiries regarding the number | 
and type of machines used and of the tonnage mechanically handled. 
A continuing analysis of the factors of mechanical equipment, mining 
practice, and man-hours per ton will, it is hoped, throw light on the 
current trends of mineral technology. , 

30 La Vigne, E. F., Mining and Preparation of Rock Salt at the Retsof Mine: Am. Inst. Min. Met. and 
Eng. Tech. Pub. 661, p. 12. 

31 Census of Mines and Quarries, 1929, p. 369. 
32 Thoenen, J. R., Underground Limestone Mining: Bureau of Mines, Bull. 262, 1926, p. 69. 
33 Brick and Clay Record, Oct. 23, 1928, p. 577. 
34 Engineering and Mining Journal, 1930, vol. 129, pp. 195-196. ; 

1936 et ft and Ageton, R. V., Mechanization of the Potash Mines in New Mexico: Mec. Eng., July
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INTRODUCTION | | | | 

This report continues the series of annual statistical summaries : 
_ published in previous years as chapters of Mineral Resources and of 

Statistical Appendix to Minerals Yearbook. | 
Review of the Mineral Industry, the first chapter of this volume, 

_ discusses the salient features of the mineral industry and various 
industrial and economic factors affecting it. | 

UNIT OF MEASUREMENT | | 

The unit of measurement used by the Bureau of Mines for each 
mineral product in reports on the mineral resources is that common to 
the industry concerned, and the variation in these units makes it 
impracticable, if not impossible, directly to combine and compare the 

| different minerals except.as to value. Although most of the products: 
are measured by weight, some are measured by volume, some by 
number of ‘‘pieces’’, etc., and for some no total quantity figures are 
available. | : 

ELIMINATION OF DUPLICATION | 

In the totals for the United States, shown in the following “‘general’”’ 
tables, duplication has been eliminated wherever practicable, arid in 

| the State totals given in the State tables virtually all duplication has 
been eliminated. For instance, in both general and State tables the 
output of coke is shown but its value is not included in the totals, as , 
the value of the coal used in its manufacture enters into the value of 
the coal production which is included in the totals. For clay, the | 
value of the products of the clay industries is included in both general | 
and State totals as representing the first marketable form of the greater 
part of the clay produced; the quantity and value of the clay mined 
and sold in the raw state by miners to users of clay are shown sepa- 
rately also, but the value is not included in the totals as it is duplicated 
largely in that for clay products. No figures are available for total 
clay produced. For asphalt, both native and oil are shown in the gen- 

153336—37——_5 53
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eral tables, but the value of the oil asphalt 1s excluded from the totals | 
as it duplicates that of the petroleum from which it is manufactured. | 

| United States totals—In the general tables both iron ore and pig 
| iron are shown, but the value of the pig iron rather than the iron ore is 
a included in the United States totals, as that is considered the better : 

means of presenting the statistics for iron in its first marketable form. | 
For gold, silver, copper, lead, and zinc the value of ‘‘smelter output” 
is included in the general totals, and to account more fully for the value | 
of the ores treated these smelter figures are supplemented by the value 
of the byproduct sulphuric acid. The value of pigments (white lead, ! 
red lead, lithopone, litharge, and orange mineral) manufactured from 
metals is not included in the general tables, as the base from which ~ 
they are made is included in the output of lead or zinc, whereas the : 
value of sublimed blue lead, sublimed white lead, leaded zinc oxide, 
and zinc oxide is included, as these are made in large part direct from 
the ores ‘and do not enter into the lead or zinc totals, which represent 
smelter output. | 

State totals.—In the State tables also iron ore and pig iron are both : 
| shown. As blast-furnace products cannot be traced to the States in | 

which the ore is mined, the value of the ore is used in the State totals. 
For ores of gold, silver, copper, lead, and zinc no values are shown, and 
in fact none are recorded ; instead, for each of these metals the recover- 
able content of the ores is used as the basis of valuation. The value 

| of the zine and lead pigments is not included in the State total, as the 
recoverable zinc and lead coatent of the ores from which the products 
were made is included under zinc or lead. The value of the sulphuric 
acid produced as a byproduct of copper and zinc smelting and zinc 

| roasting is not included in the State total, as tracing this product back 
to the State producing the ore has not been possible.



GENERAL TABLES. 

Mineral products of the United States, 1934-86 } : 

1934 1935 , 1936 , 
Product a R 

Quantity Value | Quantity Value Quantity Value 

. | | [| es | | rh i 
: bod 

METALLIC TR 
Aluminum. ..................------------------------------pounds_. 74, 177, 000 $14, 094, 000 119, 295, 000 $22, 070, 000 224, 929, 0CO $41, 612, 000 a 
Antimonial Jead..._.._..................-short tons (2,000 pounds) _- 2 16, 607 (2) 216, 384 (2) 2 23, 230 (2) ; onal 
Antimony: _ © 

Metal........------------------ eee eee eee eee eee --d0__ (34) (3 4) 2, 134 (3-4) 3, 451 (3.4) > 
Ore and concentrates_...._....-..--.----..---_-_-----------d0_... 897 * (3) 3, 616 (5) 3, 867 (5) nm 

Bauxite._......--......----..-..-------.--long tons (2,240 pounds) __ 157, 838 1, 129, 053 238, 912 | 1, 556, 595 372, 005 2,198,523 xp 
Cadmium.-........-.-.- 2222-0. -------------------------pounds__ 2, 777, 384 (5) 3, 477, 091 (5) 3, 633, 495 2,889,000 
Chromite. ..__........----.__-.-.---.------_-.----------long tons_- 369 4, 653 515 6, 163 269 2,978 3 
Copper,® sales value................-.--.-------------------pounds. - 488, 454, 107 39, 076, 600 762, 587, 340 63, 295, 000 1, 222, 819, 396 112,499,000 
Ferro-alloys .......--------------.--.-..-----------------Jong tons_- 428, 798 34, 634, 957 592, 176 48, 891, 592 853, 531 69,135,074. => 
Gold Vo eee eee een nee nee eee -- tFOY OUNCES._ 3, 091, 183 108, 191, 400 3, 609, 283 126, 324, 900 4, 313, 122 150, 959, 270 P 
ron: e 

Ore 4,___._-_..---.-- +--+ --------------long tons_- 25, 792, 606 4 66, 483, 846 33, 426, 486 4 83, 034, 561 51, 465, 648 4 131, 740, 594 bef 
Pig._.._.....2--- 2-2 eee -0_ 15, 626, 192 261, 399, 963 21, 178, 353 358, 145, 499 30, 798, 958 541, 693, 504 

7 Lead (refined),6 sales value.__...._............--____.._--short tons_- 299, 841 22, 188, 000 | 310, 505 24, 840, 000 387, 698 35, 668, 000 © 
Manganese ore (35 percent or more Mn)-_-_.._._.._..-.---long tons__ 26, 514 571, 748 26, 428 557, 340 32, 119 | 696, 4C0 >) 
Manganiferous ore (5 to 35 percent Mn)...-___...___---._.--..d0____ 221, 822 621, 090 | 524, 184 1, 322, 611 940, 519 | - 2, 235, 366 ad 

ercury: 
Metal........_.-....-.-.......--....----flasks (76 pounds net) -- 15, 445 1, 140, 845 17, 518 1, 261,121 | | 16, 569 1, 324, 194 > 

_ Ore....--..----------- eee -------------------Short tons. (8) (°) (8) (*) (8) (°) es 
‘Nickel......--.-...-------- eee eee 0. 157 108, 414 ‘ 160 129, 500 107 (5) bg 
Ores (crude), old tailings, etc.: . > 

Copper....--.-..--.----.--------- cee - 0-8 11, 717, 000 (9) 19, 103, 000 (9) (10) (9) tH 
Copper-lead_......_..---.-......--0.-.--------------------d0__-- 121, 000 (9) 1, 0CO (9) (10) (*) 
Dry and siliceous (gold and silver)_..........-..--______._-_do____ 11, 853, 000 (2) 14, 016, 000 (9) « (30) (9) hy 
Lead. _...-..-----.----- 22-2 eee 0 3, 360, 000 (9) 3, 494, 000 (*) (10) (9) oS 
Lead-zine...........-----.---22--2-2---------------------- 0. 6, 384, 000 (°) 7, 472, 000 (°) (10) (9) © 
Zinc. ........--.------------------------------------------d0-- 6, 237, 000 (9%) - 7, 944, 000 (9) . ©) (°) to 

Platinum and allied metals (value at New York City)_troy ounces-- 47, 274 1, 686, 000 42, 060 1, 414, 000 46, 946 1,968,000 & 
Silver YL. -d0_ 32, 725, 353 21, 155, 784 45, 924, 454 33, 008, 201 — 62, 024, 929 47, 759, 195 OQ 
Tin (metallic equivalent) ___......-............._______-short tons_- 9 _ 9, 600 50 50, 200 115 106,700 4 

1In this general statement certain of the figures represent shipments rather than 5 Value included in total value of metallic products; Bureau of Mines not at liberty to 5 
quantity mined, and some of the figures for 1936 are subject to revision. For details see publish figures. 7 
following chapters of this volume. 6 Product from domestic ores only. 

? Figures represent antimonial lead produced at primary refineries from both domestic 7 According to Bureau of the Mint. Valued at $35 per ounce. 
and foreign primary and secondary Sources; no figures for value of antimonial lead avail- — & Figures not available. | 
able. Estimate of value of primary antimony and lead contents of antimonial lead 9 Figures showing values not available. 
from domestic sources included in total value of metallic products. 10 Figures for 1936 not yet available. 

3 Largely from foreign ore; Bureau of Mines not at liberty to publish figures. 11 According to Bureau of the Mint. eo) | 
4 Value not included in total value. . Qn



Mineral products of the United States, 1934-36—Continued : a 

1934 1935 1936 

Product a _— ]_ wwe |e es ss os 

Quantity Value Quantity Value Quantity Value 

METALLIC—continued . 
Titanium ore: 

Ilmenite__......-.-.--.---.-_-------_---------------short tons_- (5) (5) (5) . (5) . 8) (5) 
Rutile_._.........-__-__----------------------------------do__-.- (5). (5) (6). (5) (5) (5) 

Tungsten ore (40 percent concentrates)_--._...--.-------------do-__-- 2, 049 $1, 791, 316 2, 395 $1,921,017 | — 2, 612 _ $2, 328, 818 
Uranium and vanadium ores___..-.-...----------------------d0---- (8) (5) (5) (8) (5) (5) 
Zinc,® sales value_-_------------------------------------------d0__._ 355, 366 30, 561, 000 412, 184 36, 272, 000 491, 803 49, 180, 000 ie 

eee pom 
Total value of metallic products (approximate)_...-...-.-.----|------------------ 540, 300, 000 |-..--------------- 723, 800, 000 |_...-.-.---------- 1, 064,000,000 = 

NONMETALLIC a 
Arsenious oxide_______..--------.------.-.-----------.--Sshort tons__ 15, 623 797, 278 12, 670 497, 458 | . 15, 581 618, 826 > 
Asbestos..__......__-_-_------------------ ee eee eee - - dO 5, 087 158, 347 8, 920 292, 927 . 11, 012 309,994 
Asphalt: 

1 440, 852 2, 365, 750 347, 397 2, 148, 761 577, €37 3,193,995 7 | 
Oil (including road oil) 4. ___........._------_-----------.-.d0-._- 2, 515, 628 4 23, 413, 386 2, 715, 104 4 24,111, 959 3, 607, 603 431,790,935 

Barite (crude)..._..........-...-------_----------------------do-___- .209, 850 ‘J, 109, 378 225, 111 1, 251, 268 283, 160 1, 674, 631 es] 

Borates (naturally occurring sodium borates and colemanite).do-._- 242, 500 4, 822, 014 272, 967 5, 381, 560 3138, 759 6, 156, 123 > . 
Bromine.._......_--_..-----.------_--.--------------------pounds._ 15, 344, 290 3, 227, 425 16, 428, 533 3, 483, 239 20, 609, 025 4,038,438 $27. 
Calcium-magnesium chloride......_...__.....----.---.--short tons_- 76, 719 1, 153, 159 83, 546 — 1, 039,103 |. 125, 911 1, 909, 908 bd 
Coment. ------------------2++022oe>->-7+7- barrels (376 pounds net) _-_ 76, 579, 483 117, 881, 816 76, 244, 328 114, 809, 724 114, 229, 942 172, 680,866 © 

lay: 
Products oo eee ee ee eee eee ene 116, 171, 631 |__-...-..--_---.-- 155, 5385, 623 |_._......-_.-.---- (12) SS 

0 Raw 4.___..____--.-_------.-------------------------short tons.. 2, 187, 263 4 8, 197, 253 2, 923, 470 4:10, 823, 923 3, 782, 428 413,428,456 + 
oal: a 

Bituminous !8__._._..2_....- 2... --------------d__.- 359, 368, 022 628, 383, 000 372, 373, 122 658, 063, 000 434, 070, 000 768, 000, 000 SS 
Pennsylvania anthracite__............_._..-..-.--.-.-.---do-_--- 57, 168, 291 244, 152, 245 52, 158, 783 210, 130, 565 54. 760, 000 226, 000, 000 =] 

Coke !.____._._______------------- eee ------d0--- 31, 821, 576 4159, 425, 674 35, 141, 261 4 176, 853, 135 46, 275, 184 4 932, 373, 991 
Diatomite and tripoli !4........_.-.---.-....---.---...-.------d0_-.- 20, 529 329, 356 27, 375 383, 416 28, 487 391, 878 
Emery_.._..-.--------------------------------------------d 0 189 1, 800 176 — 1, 606 325 2, 900 
Feldspar (crude)____._...____--_--------------------.----long tons_.- 154, 188 853, 136 189, 550 1, 005, 021 244, 726 1, 303, 090 
Fluorspar....._....------.-------------.------.-...---..short tons_- 85, 786 1, 391, 405 123, 741 1, 860, 638 176, 231 3, 111, 268 
Fuller’s earth._...-.....-.----------------_--_-_---------------do_-- 220, 264 2, 085, 081 227, 745 2, 230, 229 230, 814 2, 264, 978 
Garnet for abrasive purposes...____---------------------------d0--_-- 2, 591 214, 815 3, 060 256, 520 3, 820 315, 913 
Gems and precious stones________...-.-----_-------------.----------|------------------ (18) wee eee eee eee — (18) wee ee eee eee eee ee (15) 
Graphite: 

Amorphous_____.._.__-.-_-_-----------------.-------short tons_. (16) (16) (18) (18) (18) " (18) 
Crystalline. _..__....._......._-_-_--_-___._---.---.-----.pounds-- (18) (16) (16) (18) (18) (16) 

Grindstones and pulpstones_............--.----.--------short tons-_- 12, 630 463, 234 14, 587 05, 378 13, 175 497, 997 
Gypsum___._._-_--.----.---.---------------------------------d0_--_- 1, 536, 170 13, 761, 977 1, 903, 880 18, 860, 348 2, 712, 510 | 26, 222, 377 
Helium____.....--...------.------------------------------cubic feet_- (17) (17) (17) (17) (17) (17)



Lime._._.....--.-..-------------------------------------Short tons.- 2, 397, 087 17, 164, 024 2, 987, 133 21, 748, 655 3, 783, 000 27, 464, 000 
Magnesite (crude) _..---.-------------------------------------d0_--_- 100, 973 730, 630 177, 154 1, 192, 052 207, 119 1, 411, 664 

ica: 
Serap '8........------------------------------------e  -- 0 - 7, 719 99, 791 18, 852 243, 951 20, 955 260, 594 
‘Sheet____.--..---..--_-_-_--_------.-----_--------.-----pounds_. 583, 528 90, 268 936, 633 161, 150 1, 319, 233 203, 879 

Millstones-_-__.....--....--____.._.----_.--_--_-----------------------|----eeeeee 10, 101 |_----------------- 9, 580 |----.------------- 10, 609 
Mineral paints: . 

Natural pigments !?____._...__.-.-__.._-___.._____..-short tons__ (19) (19) (19) (19) (19) (19) Ch 
Zinc and lead pigments 20_____.___.._..-_____._.__.-..-.--d0--_- 114, 661 12, 617, 296 137, 972 13, 828, 447 _ 175, 734 15, 850, 829 ey 

Mineral waters._.............----------.--------------gallons sold_- (15) (15) (15) (15) (15) (15) p> 
Natural gas._......--...-.--.--...-----.-------------M cubic feet__ 1, 770, 721, 000 _ 395, 378, 000 1, 916, 595, 000 429, 374, 000 2, 175, 000, 000 480, 500,000 t& 
Natural gasoline__._........-.-.._-..-.-.----_--------------gallons_- 1, 535, 360, 000 60, 523, 000 1, 651, 986, 000 70, 940, 000 1, 765, 722, 000 81, 750,000 FF 
Oilstones, etc. ._........----.--.-..--_--..-_-_--_-..-.----short tons_- 396 94, 419 439 105, 589 752 i121, 196 - 
Peat._....------------_--.-2 2 eee -- 0 40, 544 214, 185 37, 060 199, 377 ’ 46, 126 266,883 
Petroleum..._........---.........-..----._---..-barrels (42 gallons) - - 908, 065, 000 904, 825, 000 996, 596, 000 961, 440, 000 1, 098, 516, 000 1, 150, 000, 000 CO 
Phosphate rock. _..........------------------------------long tons_. 2, 834, 523 10, 040, 005 3, 042, 381 10, 951, 723 3, 351, 857 11,406,132 > . 
Potassium salts.._.....-..__.--_._---.-._-.-._-___..-----short tons_- 21114, 122 2, 813, 218 21 224, 721 4, 993, 481 21 222, 810 6,969,199 t& 
Pumice....-..--.-----.--------- eee - 0 56, 169 207, 058 60, 000 247, 076 72, 915 328, 406 on 
Pyrites...........-..-2---- 2-2 ----------long tons__ 432, 524 1, 216, 363 514,192 | - 1, 583, 074 547, 236 1, 666, 194 Ct 
Balt_....------------ eee -----------short tons__ 7, 612, 074 22, 850, 797 7, 926, 897 21, 837, 911 8, 828, 936 23, 306, 177 
Sand and gravel: . . 

Glass sand____...............----.------------------------d0-_-.- 1, 923, 614 3, 326, 538 2, 125, 761 3, 735, 343 2, 440, 000 4,150,000 & 
Sand (molding, building, etc.) and gravel_....._._---.-----do_-_. 114, 688, 075 57, 920, 635 121, 798, 162 58, 242, 036 170, 220, 000 84,597,000 > SO 

Sand-lime brick 12_.....________.___________________...--thousands_.| 41, 408 355, 560 . 61, 757 554, 631 (12) (12) rs 
Silica (quartz).____..._..._.....---_------_-------------short tons. 18, 293 129, 965 17,178 111, 784 - 12,986 96,592 
Slate....._....._..--__...__._.___.._-____-e eee ----dO-- 232, 730 2, 707, 928 330, 200 3, 649, 515 452, 400 5, 485, 208 
Stone 2??______.___.--____ eee -0- = 92, 063, 830 98, 979, 936 83, 159, 050 87, 824, 497 122, 433, 000 129, 276,000 © 
Sulphur- _.._-.--.---_--.-.--.----.---.------------------long tons_- 1, 613, 838 | 28, 900, 000 1, 634, 990 29, 300, 000 1, 968, 820 35,400,000 =‘ 
Sulphuric acid (60° Baumé) from copper and zinc smelters and . os . 
roasters...........------------------------------------short tons__ 575, 660 4, 227, 096 603, 627 4, 547, 769 (8) (78) eS 

Talc and ground soapstone 22___........-.._._---.------------d0__.- 138, 505 1, 448, 685 | - 172, 716 1, 848, 055 211, 055 _ 2, 309, 941 2 

Total value of nonmetallic products (approximate) ......_-.-_.|------------------ 2, 770, 600, 000 |..------.--------- 2,910, 900, 000 |...-.------------- 3, 496, 000, 000 

oo > 

4 Value not included in total value. ; 17 Value included in total value of nonmetallic products. For details of productionin © 
5 Value included in total value of metallic products; Bureau of Mines not at liberty to _ fiscal years see chapter of this volume on Helium. ; ; ; hd 

' publish figures. 18 1934: Figures include fine mica recovered as byproduct in washing kaolin but do not bd 
6 Product from domestic ores only. include mica obtained by grinding mica schists; mica schists are included as ‘‘micaceous 5 

12 Figures obtained through cooperation with Bureau of the Census. Figures for 1936 minerals’ under last item (‘‘Unspecified’’). 1935-86: Figures include mica recovered 5 
not yet available; estimate of value included in total value of nonmetallic products. from kaolin and mica schists. See chapter of this volume on Mica. 

13 Includes brown coal and lignite, and anthracite mined elsewhere than in Pennsy]l- 19 Canvass discontinued after 1915. Value of iron ore sold for paint included under last 
vania. item (‘‘Unspecified’’). ; Oe ; . ; QQ 

44 Figures represent tripolionly. Value of diatomite included in total value of nonme- 20 Sublimed blue lead, sublimed white lead, leaded zinc oxide, and zinc oxide. Ke 
tallic products; Bureau of Mines not at liberty to publish figures. 21 Equivalent as K20. 7 . . . © 

15 No canvass. Estimate of value included in total value of nonmetallic products. 22 Figures for soapstone used as dimension stone included in figures for stone. ; I? 
16 Value included in total value of nonmetallic products; Bureau of Mines not at liberty 23 Figures not yet available; estimate of value included in total value of nonmetallic . 

to publish figures. products. . 

or 
~J 

. .
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Mineral products of the United States, 1934-86—Continued x 
A | 

' 1934 1935 : 1936 

Product ign gg | a 
Quantity Value Quantity Value Quantity Value 

SUMMARY . | 

Total value of metallic products...--.-...--.-.....-.-.-..--.--.-.-.-|.----..----------- $540, 300, 000 |-------.----.----- $723, 800, 000 |..--_..----------- $1, 064, 000, 000 Total value of nonmetallic products (exclusive of mineral fuels).____|._._............_.| . 537, 200, 000 |-..-..---.-----.-- 580, 900, 000 |_-----..-__.__-___- 789, 700, 000 Total value of mineral fuels____.._-__......-.--.-.._--.------_.-.___|_......-_---. 2, 233, 400, 000 |--------------.--- 2, 330, 000, 000 |-._.--.-_-____-__- 2, 706, 300, 000 Total value of ‘‘unspecified’’ (metallic and nonmetallic) products 
(partly estimated) 4_____.._...---------- eee ee eee eee eee |e eee 44 14, 500, 000 |------.----.------ 24°15, 300, 000 |...--------------- 24 22, 000, 000 2 

| Rt | At | te pune, Grand total approximate value of mineral products. __________]__.__....__..____. 3, 325, 400, 000 |--..-------.-.-_.- 3, 650, 000, 000 |--.-------_----__- 4, 582,000,000 'F 

4 Includes value of following products. Figures areshown wherever Bureau of Mines 658), greensand marl ($219,749) , micaceous minerals (vermiculite) ($88,445), molybdenum - is at liberty to publish them. ; ; CBT Fed 500)" pebbles for grinding, selenium, silica sand and sandstone (finely ground) bt 1934: Bismuth, cadmium compounds, chats ($518,110), flint lining for tube mills, iodine ($1,564,300), sodium salts (carbonates and sulphates) from natural sources ($1,448,946), %& ($342,957), iron ore sold for magnets, iron ore Sold for paint ($26,151), lithium minerals tantalum ore ($4,521), tellurium, and an estimate of the value of miscellaneous mineral ($20,980) new ingot magnesium, natural magnesium hydrate (brucite), natural magne- - products for which statistics are not collected annually by the Bureau of Mines. be sium Salts ($1,266,325), calcareous marl ($22,236), greensand marl ($209,278), micaceous 1936: Bismuth, cadmium compounds ($906,000), chats ($666,000), flint lining for tube & minerals (mica schists and vermiculite) ($123,796), molybdenum ($6,502,000), pebbles for mills, iodine ($212,625), iron ore sold for magnets, iron ore Sold for paint ($53,037), lithium > grinding, selenium, silica sand and sandstone (finely ground) ($1,301,285), sodium salts minerals ($25,273), new ingot magnesium, natural magnesium hydrate (brucite), natural el (carbonates and sulphates) from natural sources ($1,402,338), tantalum ore ($968), tellu- magnesium salts ($1,629,725), calcareous marl ($58,682), greensand marl ($177,835), mica- w rium, and an estimate of the value of miscellaneous mineral products for which statistics ceous minerals (vermiculite) ($184,387), molybdenum ($11,933,000), pebbles for grinding, © are not collected annually by the Bureau of Mines. ok selenium, silica sand and sandstone (finely ground) ($2,146,464), sodium salts (carbonates © 1935: Bismuth, cadmium compounds, chats ($386,840), flint lining for tube mills, optical and sulphates) from natural sources ($1,442,923), tellurium, and an estimate ofthe valueof fluorspar ($184), iodine ($248,654), iron ore sold for paint ($28,683), lithium minerals ($26,- miscellaneous mineral products for which Statistics are not collected annually by the ~ 834), new ingot magnesium, natural magnesium salts ($1,286,804), calcareous marl ($94,- Bureau of Mines. . r . 

| “I.



STATISTICAL SUMMARY OF MINERAL PRODUCTION 59 

: : Value of mineral products of the United States, 1880-1936 

. - Metallic Nonmetallic Total 

Kone I 
ed (me- n- 

Year Increase Increase | tallic and crease 
or de- or de- | “nonme- or de- 

. Value crease Value crease “tallic) Value ease 
| (per- (per- “(per- 

cent) cent) cent) | 

1880...--.--------| $187, 881,000 | (1) $173, 582, 000 (1) $6, 000,000 | $367,463,000 | () 

1881.._.......----| 189, 413, 000 +0.8 207, 207, 000 +19 6, 500, 000 403, 120,000 |. +10 
1882_....-.-.------ 215, 820, 000 +14 230, 786, 000 +11 6, 500, 000 453, 106, 000 +12 
1883._.-.---------| | 197, 881, 000 —8 243, 680, 000 +6. 6, 500, 000 448, 061, 000 —1 
‘1884........------ 180, 284, 000 —9 221, 756, 000 —9 5, 000, 000 407, 040, 000 —9 
-1885__-.-.-.------ 172, 218, 000 —4 242, 333, 000 +9 5, 000, 000 419, 551, 000 +3 
1886§__...--------- 204, 400, 000 +19 250, 995, 000 +4. 790, 000 456, 185, 000 +9 . 
1887___._-.--.---- 240, 791, 000 +18 294, 057, 000 +17 ~ 785, 000 535, 633, 000 +17 ; 
1888___._.-___---- 242, 010, 000 +.5 310, 889, 000 +6 900, 000 553, 799, 000 +3 
1889.__...-..-.-..| 250,325,000} +3. 291,004,000 | —6 997, 000 542, 326,000 | —2 
1890._.._..-.------ 303, 440, 000 +21 310, 995, 000 +-7 994, 000 615, 429, 000 +13 

1891___._.__------ 280, 485, 000 —8 319, 364,000 | +3 | 1,000,000 600, 849,000 | —2 
1892___._-_-__---2- 283, 715, 000 +1 337, 517, 000 +6 1, 000, 000 622, 232, 000 +4 
1893__..._-.------ 223, 154, 000 —21 321, 339, 000 —5 +; 1,000,000 545, 493, 000 ~—12 
1894___.._._.---_. 186, 835, 000 —16 362, 410, 000 +13 1, 000, 000 550, 245, 000 +.9 
1895._.__....------ 248, 033, 000 +33 393, 658, 000 +9 1, 000, 000 642, 691, 000 +17 
1896._......------] 252,075, 000 +2 387, 966, 000 —1 1, 000, 000 641, 041, 000 —.3 
1897__._....------ 269, 934, 000 +7 —[- 380,678,000 | —2 1, 000, 000 651, 612, 000 +2 
1898__..----_---_- 308, 247, 000 +14 417, 795, 000 +10 1, 000, 000 727, 042, 000 +-12 
1899__...-..._---- 483, 521, 000 +57 525, 575, 000 -+-26 1, 000, 000 |. 1, 010, 096, 000 +39 | 
1900..........-.-.| 513, 732, 000 +6 594, 204,000 | +13 1, 000,000 | 1, 108,936,000 | -+10 

1901.....-..------ 493, 314, 000 —4 660, 764, 000 +11 1, 000, 000 1, 155, 078, 000 +4 
1902_......-___--_- 604, 517, 000 +23 - 722, 434, 000 +9 1, 000, 000 1, 327, 951, 000 +15 . 
19038_..-.--.------ 588, 753, 000 —3 905, 628. 000 +25 1, 000, 000 1, 495, 381,000 | +13 
1904_._._______--.- 501, 114, 000 —15 857, 667, 000 —5 400, 000 1, 359, 181, 000 —9 
1905__....--.-_--- 702, 585, 000 +40 920, 780, 000 +7 400, 000 1, 623, 765, 000 +-19 
1906__.._...------ 886, 180, 000 +26 . | 1,014, 500, 000 +10 200, 000 1, 900, 880, 000 +17 
1907__........-.-.| 904, 108, 000 +2 1, 165, 376,000 | +15 86,000 | 2, 069, 570, 000 +9 . 
1908_._..._._-_-_. 550, 768, 000 —39 1, 040, 761,000 | —11 244, 000 1, 591, 773, 800 | —23 
1909__..-_--._. 2 - 754, 944, 000 +37 1, 131, 866, 000 +9 297, 000 1, 887, 107, 000 +19 
1910___...._......| 749, 879, 000 —.7 | 1, 237, 668, 000 +9 | 297,000 | 1, 987, 844, 000 +5 

191]__---__-.-_-___- 680, 907, 000 —9 1, 242, 942, 000 +.4 232,000 -:| 1, 924, 081, 000 —3 
1912......-.____- 862, 008, 000 +27 1, 375, 420, 000 +11 366, 000 2, 237, 794, 000 +16 
19138.._._.._......| 878, 869, 000 +2 1, 554, 298,000 | +-13 378, 000 | 2, 433, 545, 000 +9 
1914....-_- ee 686, 639, 000 —22 1, 424, 063, 000 — 3 470, 000 2, 111, 172, 000 —13 
1915_____.._...__.| . 991, 730, 000 +44 1, 400, 484, 000 —2 2, 480,000 | 2, 394, 644, 000 +13 
1916_......._.___.| 1, 620, 745, 000 +63 1, 884, 413, 000 +35 3, 281, 000 | 3, 508, 439, 000 +47 
1917______..__.._.| 2, 086, 234,000 | -++29 2, 900, 462,000 | -+54 5, 800,000 | 4,992,496,000 | +42 
1918.__._______.4.| 2, 158, 318, 000 +3 3, 380, 690,000 | +17 6, 700, 000 | 5, 540, 708,000 | +11 
1919___._______.__| 1, 359, 744,000 | -—37 3, 232, 626, 000 —4 3, 400, 000 | 4, 595,770,000 | —17 
1920_........._---1 1, 762, 350,000 | +30 5, 214,170,000 | +61 4,820,000 | 6, 981,340,000 | +52 

1921___._._-_ 2 Le 654, 130, 000 — 63 3, 481, 720, 000 —33 2, 650, 000 4, 138, 500, 000 —41 
1922__..- 222 Le 987, 180, 000 +51 3, 656, 410, 000 +5 3, 700, 000 4, 647, 290, 000 +12 
1923....__...__-..| 1, 510, 930, 000 +53 4, 471, 620, 000 +22 3, 950, 000 | 5, 986, 500, 000 +29 
1924.____.._.._...1 1, 232, 330, 000 —18 4, 067, 730, 000 —9 5, 740, 000 | 5, 305, 800, 000 —11 
1925_._....._._.__| 1, 380, 280,000 | +12 4, 291, 100, 000 +5 6, 250, 000 | 5, 677, 630, 000 +7 
1926_........_.._.| 1, 402, 920, 000 +2 4, 803, 080,000 | +12 7,600, 000 | 6, 213, 600, 000 +9 
1927___......_..._| 1, 217, 700, 000 —13 4, 304, 100, 000 —10 8, 200, 000 5, 530, 000, 000 —1l 
1928_._......._..__] 1, 284, 580, 000 +5 4, 091, 620, 000 —5 9, 000, 000 | 5, 385, 200, 000 —3 
1929__............} 1, 475, 990, 000 +15 4, 401, 180, 000 +8 *°| 10, 430, 000 5, 887, 600, 000 +9 
1930._...........-| 982,550,000 | —33 3, 773, 400,000 |} —14 8, 850,000 | 4, 764,800,000 |; —19 

1931..............| 567,200,000 | —42 2, 592, 100,000 | —31 7, 300, 000 | 3, 166,600,000 | —34 
1982_.............| 283,700,000 | —50 2, 172, 000,000 | —16 6, 000,000 | 2,461, 700,000 | —22 
1933__....-...---- 411, 300, 000 +45 2, 132, 900, 000 —2 10, 900, 000 2, 555, 100, 000 +4 
1934._._._........] 540,300,000 | -+31 2, 770, 600,000 | +30 14, 500, 000 | 3, 325, 400,000 | +30 
1935_..........-.-| 723,800,000 | +34 2, 910, 900, 000 +5 15, 300, 000 | 3, 650,000,000 | +10 
1936 2_____._.._...] 1, 064,000,000 | +47 3, 496, 000,000 | +20 22, 000, 000 | 4, 582,000,000 | +26 

Grand total___- 40, 971, 790, 000 |.-...-.--{97, 501, 262, 000 |_._..-._-|225, 137, 000 |138, 698, 189, 000 |____---- 

' Figures for earlier years not available. 
2 Subject to revision.
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The sum of the following State totals does not reach the total for the 
United States given in the preceding table partly because figures for 
certain of the products included in the United States total are not 
available by States of origin. This fact is brought out in the opening 
text of this chapter and in the second table following. 

. In addition, there are many factors (the more important discussed 
in the opening text) that account for the disagreement between the 
sum of the State totals and the grand total for the United States, by | 
products. Chief among these are: (1) The use of iron ore values in | 

| State totals and pig iron values in United States total; (2) the use of | 
_ mine figures for gold, silver, copper, lead, and zinc in the State totals = 

| and mint and smelter figures (supplemented by the value of byproduct 
| sulphuric acid from copper and zinc smelting and zinc roasting and | 

the value of zinc and lead pigments made in large part direct from | 
ores) in the United States total; and (3) the inclusion of estimates in - 
the United States total for a few products for which no canvass has 
been conducted for many years and for which no estimate by States | 
ismade. : 
Many other less important differences are involved, but both State 

| and United States totals are as complete and definite as seems possible | 
with the data available. The practice is consistent from year to 
year, and it is believed that the reader can determine readily just 

| what minerals are covered by the total concerned. _ 7 
| In every table each mineral produced is listed, and all figures are | 

a shown except those that the Bureau of Mines is not at liberty to - 
| publish. | |



STATISTICAL SUMMARY OF MINERAL PRODUCTION 6 1 . 

Value of mineral products of the United States, 1931-35, by States } 

State 1931 1932 1933 1934 1935 

Alabama. ...--.-..-.-- $38, 506, 558 $19, 170, 152 $23, 291, 204 $29, 827, 048 $31, 772, 042 
Alaska_....---.--...-- 12, 371, 057 11, 526, 387 12, 681, 071 19, 578, 971 18, 811, 544 
Arizona. -_.--------.-- 41, 602, 929 15, 203, 724 12, 570, 753 26, 062, 865 38, 848, 203 
Arkansas_...--.----.-- 18, 692, 379 15, 540, 325 12, 710, 203 16, 081, 642 17, 608, 569 
California__.....-_-_._. 304. 538, 557 286, 683, 332 298, 034, 859. 331, 255, 652 360, 178, 680 
Colorado. ..---._-..__- 32, 970, 230 25, 800, 227 27, 259, 095 39, 473, 123 44, 413, 477 
Connecticut_-.....___- 4, 299, 790 1, 910, 803 1, 550, 594 2, 276, 061 2, 656, 207 . 
Delaware_..-.._._.---- 394, 579 300, 426 135, 397 271, 814 229, 904 
District of Columbia -- 281, 980 1, 819, 017 423, 233 406, 891 479, 256 
Florida_.......--..-__- 10, 850, 806 7, 107, 866 8, 848, 896 11, 548, 144 . 11, 447, 052 
Georgia_------..-.._-- 10, 290,593 |  —- 6, 292, 609 6, 111, 641 6, 365, 165 7, 440, 226 oo 
Idaho. __----------._-- 18, 177, 427 9, 477, 884 12, 429, 155 16, 708, 153 21, 364, 029 
Ilinois__.-.--.-----_- 108, 065, 936 71, 692, 511 74, 837, 452 89, 211, 596 96, 483, 558 
Indiana__.__--..--__-_- 50, 852, 088 34, 602, 723 34, 010, 753 39, 416, 727 42, 512, 613 
Towa..--..--------_--- 21, 614, 611 18, 522,625 | , 15,154,652.) —§ 19,326,181 21, 709, 817 
Kansas..--.-..---..--- 56, 804, 312 58, 471, 164 57, 974, 881 81, 117, 503 96, 905, 947 . 
Kentucky. ..-...-.___- 74, 868, 106° 59, 076, 459 65, 536, 454 89, 042, 117 98, 486, 090 
Louisiana. -_-._._..__- 61, 692, 802 61, 097, 004 54, 886, 010 85, 210, 783 107, 544, 710 
Maine_____.--------__- 4, 889, 282 3, 174, 278 2, 593, 871 2, 352, 076 2, 559, 648 
Maryland__.-.._.._... 11, 330, 323 7, 233, 821 7, 014, 570 10, 128, 349 10, 035, 751 
Massachusetts ______-. 11, 170, 497 8, 038, 615 4, 917, 110 6, 165, 303 5, 650, 148 
Michigan__._.-_______- 62, 785, 908 34, 713, 951 54, 222, 848 61, 831, 364 77, 149, 256 
Minnesota. ....-..-_-- 55, 275, 230 12, 272, 622 42, 472, 038 48, 330, 235 57, 313, 256 
Mississippi-.._...____- 2, 387, 771 2, 718, 919 2, 765, 988 2, 520, 521 3, 092, 609 
Missouri-_..--..-..-__- 41, 805, 772 29, 245, 055 30, 588, 018 32, 954, 534 35, 800, 213 
 Montana.__.-.---____- 32, 359, 904 19, 023, 093 21, 662, 089 31, 430, 496 52, 096, 553 
Nebraska_._..-....__._- 3, 623, 426 1, 548, 486 2, 047, 335 2, 790, 571 3, 228, 856 
Nevada__...------_-_- 14, 963, 785 6, 568, 283 7, 455, 493 14, 702, 869 | 20, 987, 749 
New Hampshire.-_-_-_-_- 2, 796, 1382 1, 351, 554 1, 457, 041 1, 149, 289 693, 988 
New Jersey_._..._-_--_- 41, 632, 683 23, 073, 173 22, 580, 043 25, 009, 596 28, 514, 673 
New Mexico__-______-_- 25, 349, 712 20, 263, 883 23, 354, 681 30, 079, 469 33, 502,362 —. 
New York...__-.____-- 78, 007, 467 50, 175, 726 . 42, 940, 471 54, 625, 552 58, 408, 999 
North Carolina... ___- 5; 554, 190 2, 466, 311 3, 365, 160 5, 342, 306 6, 774, 649 
North Dakota.._____-- 2, 271, 454 2, 385, 735 2, 960, 811 2, 549, 850 2, 5438, 910 
Ohio___.--2----_--__-- 130, 927, 783 87, 996, 538 $1, 145, 609: 117, 504, 662 126, 133, 670 
Oklahoma..___._._.--- 181, 904, 857 185, 120, 909 172, 560, 924 237, 208, 583 251, 700, 898 
Oregon.._..__.-..------ 5, 045, 307 2, 989, 383 3, 504, 825 4, 211,397 5, 596, 484 
Pennsylvania_-__._..-- 594, 642, 786 424, 734, 073 421, 846, 539 546, 932, 552 520, 575, 611 oO 
Rhode Island__.__.___- 792, 911 506, 325 386, 983 485, 441 570, 520 
South Carolina_-______- 3, 031, 459 950, 693 1, 014, 162 1, 323, 293 1, 843, 476 
South Dakota._._.....| 11, 338, 739 11, 118, 029 14, 658, 504 | 19, 173, 033 22, 209, 554 
Tennessee__._.-.--_--- 24, 461, 447 14, 561, 792 16, 785, 481 23, 525,650 | 25, 743, 471 
Texas__._....--..----- 302, 201, 046 390, 141, 325 365, 571, 179 509, 521, 286 528, 069, 238 
Utah_..._....-....--..| 40,301, 788 22, 620, 230 24, 179, 771 32, 527,119 41, 881, 265 
Vermont. .__._-_.____- 8, 421, 911 6, 401, 143 5, 792, 574 4, 852, 949 5, 097, 295 
Virginia__._....-.__._- 26, 150, 041 16, 927, 446 18, 845, 740 28, 309, 377 30, 928, 115 
Washington_______-..- 14, 800, 608 12, 816, 678 9, 387, 645 12, 944, 751 13, 688, 083 
West Virginia_._..___- 221, 734, 789 156, 648, 214 172, 726, 695 241, 473, 621 | - 245, 402, 124 
Wisconsin_____...___-- 11, 843, 343 7, 414, 456 | 7, 153, 881 9, 752, 431 11, 815, 933 
Wyoming. ___.--_-___- 30, 892, 663 27, 343, 288 | 22,025,393 | 27, 640, 294 30, 669, 658 

1 In this table iron ore, not pig iron, is taken as the basis of iron valuation, and for other metals mine 
production (recoverable content of metals) is the basis. State totals for 1936 not yet available.



Mineral products of the United States and principal producing States in 1935 : iS 
. 

_ Principal producing States! 
Rank 

in Product _ 00 

value In order of quantity In order of value 

90 | Aluminum._.....___....----..--------------] New York, Tennessee, North Carolina_......-------------------| Rank same as for quantity. 
(2) Antimonial lead...........-.-----.----.-..-.| Not separable by States__.....-..--.--.-------------------------| Not separable by States. . 

81 | Antimony ore....-.-------------------------| Idaho, Nevada.._--....-.---------------------------------------| Rank same as for quantity. 
58 | Arsenious oxide_._.._.--_..---.-------------| Montana, Utah, Idaho-_-.___-_---------------------------------- Do. 
63 ASDOSUOS. .-------22-2------nanennnnennnees Vermont, Arizona, Montana, Maryland__-_.-..-----------------| Vermont, Arizona, Maryland, Montana. 

Asphalt: . . 
37 et Oklahoma, Texas, Kentucky, Alabama.........----------------| Utah, Kentucky, Oklahoma, Texas. = 

19 Oil._....................--.-..-....-....| Not separable by States....._._......---------------------------]| Not separable by States. joo 

49 | Barite (crude)...........--------------------| Missouri, California, Georgia, Tennessee. -......----------------| Missouri, Georgia, California, Tennessee. Z . 

43 | Bauxite._._........-.....----.--------------| Arkansas, Alabama, Georgia--.-.....--.-------------------------| Rank same as for quantity. le] 
54 | Bismuth._._._...........-.--._.--.-----._.---| Not separable by States............-..-.------------------------| Not separable by States. rd 

30 | Borates............-_.---.-..---------------| California...........-:-------.-.--------------------------------| Rank same as for quantity. > 

99 | Briquets, fuel..._......-.---.--------------.| Wisconsin, Pennsylvania, West Virginia, Oregon__.._.....------| Wisconsin, Pennsylvania, Oregon, West Virginia. ro 

34 | Bromine.._...-.....------------------------| Michigan, North Carolina, California, West Virginia.........---| Rank same as for quantity. , 07) | 

35 | Cadmium (metal and compounds) .-.-.-----| Not separable by States..........-..----------------------------| Not separable by States. Kd 
51 | Calcium-magnesium chloride............-..-| Michigan, West Virginia, Ohio, California_.....-..-.----.------]| Rank same as for quantity. x 

8 | Cement................._.-----_----...----.| Pennsylvania, California, New York, Michigan...........--..--| Pennsylvania, California, New York, Texas. oa 

61 | Chats_............._....-----.-------------.| Missouri, Oklahoma, Kansas_..--..-----------------------------| Rank same as for quantity. > 

86 Chromite. ..—-.----+---erenencesocceecornee California. ._.._.__.---------- enn eee eee eee eee eee Do. Z 

ay: 
| 

6 Product... ----oc nce cn cece eee eee ee cece | eee e ee ne ee eee nee eee eee eee ee eee eee eee enene-ee-----------| Ohio, Pennsylvania, West Virginia, New Jersey. Od 
26 C RAW. ~~ --oo--n-ono ncaa ao nanennnnnnnens Pennsylvania, Georgia, Ohio, Missouri..........----------------| Georgia, Pennsylvania, Missouri, South Carolina. + 

2 ‘oal: , 
Bituminous._.........--.---------------| West Virginia, Pennsylvania, Illinois, Kentucky-.--------.-----| Pennsylvania, West Virginia, Illinois, Kentucky. ” 
Pennsylvania anthracite-...............| Pennsylvania_..-.....----_.------------------------------------| Rank same as for quantity. . &> 

5 | Coke_..._...-.....-----_...-----------------| Pennsylvania, Ohio, New York, Indiana_-.-_--..----..----------| Pennsylvania, Indiana, New York, Ohio. aC 

12 | Copper.......--.----------------------------| Arizona, Montana, Utah, Nevada-._..._...-.-.------.-----------| Rank same as for quantity. “I 
45 | Diatomite....._.._........-...-.....-...-....| California, Oregon, New Jersey, New York__-.-.--....----------| California, New Jersey, Oregon, New York. 
89 | Emery_....._-------------------------------| New York.---.-_-_.---.----------------------------------------| Rank same as for quantity. . 
52 | Feldspar (crude)......-.----..--------------| North Carolina, Colorado, South Dakota, Maine......-..-.---..| North Carolina, New Hampshire, Maine, Virginia. - 
14 | Ferro-alloys_......--------------------------| Pennsylvania, New York, Ohio, West Virginia........-....-----| Pennsylvania, New York, West Virginia, Ohio. 
85 | Flint lining for tube mills...........--....--| Minmesota_.__.._--__.-.-----.----------------------------------| Rank same as for quantity. _ 
39 | Fluorspar._....---.-------------------------| Kentucky, Ilinois, Colorado, New Mexico--.-.-.--------------- Do. Se 
36 | Fuller’s earth...........-.-...--------------| Georgia, Florida, Texas, Illinois.._......--..--------------------| Florida, Georgia, Texas, Illinois. 
64 | Garnet, abrasive..._._-...-.-.-------------.| New York, New Hampshire_-_-.._.....--.-----------------------| Rank same as for quantity. 

(3) Gems and precious stones_......._....-----.| No canvass for 1935_..-.......------------.----------------------| No canvass for 1935. 
7 | Gold_.......-.-.------.-__e--.--------------| California, South Dakota, Alaska, Colorado.-......-------------| Rank same as for quantity. 

84 | Graphite: . 
Amorphous. ......----------------------| Nevada_.._-----_.-----.---------- +o en ee ene ene eee Do. 
Crystalline_........-..--...-------------| California, Montana-.-_.....-.--..-...---.----+----------------- Do. . 

57 | Grindstones and pulpstones__._....-..----.-| Ohio, West Virginia, Washington_.._.--._..-----.--------------| Do. 
23 | Gypsum.._.......-...----------------------| New York, Michigan, Iowa, Texas....-..--._------------------- Do. . 
74! Helium_._._________._--_.__-.-_--_-_.-.--..! Texas... .. 2-20 --- eee Do.



65 Todine (natura])....____...-._...-..-........| California_..___....- 0 -.-2--_---_ eee eee Do. 
ron: 

10 Ore. -..------------------. .2------------| Minnesota, Michigan, Alabama, Pennsylvania_............_.....| Minnesota, Michigan, Alabama, Wisconsin. 
4 Pig.--..-----------------.--------------| Ohio, Pennsylvania, Dlinois, Indiana_.............._...........| Pennsylvania, Ohio, Illinois, Indiana. . 

(4) | Kyanite__.........-.-.-..-......_.........--| No figures available___................-..._....--.-------.------| No figures available. 
18 | Lead_._.-.---.---.-----.-------------..-----| Missouri, Idaho, Utah, Oklahoma--__.._.......__...._.-......-| Rank same as for quantity. 
22 | Lime-...-..-.-.-.---1-----------.-.-.--------| Ohio, Pennsylvania, Missouri, West Virginia_........-.._..._-- Do. 
82 | Lithium minerals__.-.......................| South Dakota__._._..._.-_.-__-.-------------------------------- Do. TR 
50 | Magnesite ..-......------------.----.------| Washington, California...........-........-...----.---._-------| Do. Ke 
63 | Magnesium.._.........__.-...---.-...-..---| Michigan_-.__-.__._-_...-.-- 22-2 eee Do. . . p> 
47 | Magnesium salts (natural). _---.......-.----| Michigan, Oklahoma, California, Washington__..._............| Michigan, California, Oklahoma, Washington. I 
55 | Manganese ore..._-.---..-.---..-.----------| Montana, Georgia, Arkansas, Virginia_.................-....---| Rank same as for quantity. . . Qo - 
46 | Manganiferous ore----..-.---.--------------| Minnesota, Montana, Wisconsin, Michigan.....................| Minnesota, Montana, Wisconsin, Georgia. eS 
67 Manganiferous zinc residuum........-...---| New Jersey......-----------------------------------------------| Rank same as for quantity. m 

arl: 
75 Calcareous_...-.---.--------------------| Wisconsin, West Virginia, Virginia, Minnesota_-_..............| Wisconsin, West Virginia, Ohio, Virginia. > 
68 Greensand. .-...---.-----------:--------| New Jersey...............-.--------.-....-..--.-.-.-.-.--------| Rank same as for quantity. 7 
48 | Mercury........-....-_.-..._....__....-.---| California, Texas, Oregon, Arkansas_-__._._.......-..-__------.- Do. ; on . 
59 | Mica_...------------------------------------| North Carolina, Georgia, New Mexico, Virginia_................| North Carolina, Connecticut, Georgia, New Mexico. a 

Scrap.....------------------------------| ----dO-~.--.-.-- 222+ nee ne-------------| Rank same as for quantity. ie 
Sheet. -..-.-._----------..--------------| North Carolina, Connecticut, New Hampshire, Colorado. - -..-- Do. 

76 | Micaceous minerals (vermiculite)_..........| Montana, Wyoming__._..._.......-__..._-._-_---....-_---.-----| '- Do. = 
83 | Millstones_-..-....-..-.-.----.-------------|--------- =e nee eee eee ------------| New York, Virginia, North Carolina. ee 
24 | Mineral paints, zinc and lead pigments-_-.-..-| Pennsylvania, Ohio, Kansasp Indiana._......................---| Rank same as for quantity. ro 
(3) | Mineral waters_.................-.----.-----| No canvass for 1935___..__.._..____...._.._.._..--.-------------| No canvass for 1935. ee . 
27 | Molybdenum-..._---_-..-_--------...------| Colorado, Arizona, New Mexico, Nevada..._...........-.------| Rank same as for quantity. . 

3 | Natural gas...-........-------.-------------| Texas, California, Oklahoma, Louisiana._._...................--| Texas, California, Louisiana, West Virginia. Oo 
11 | Natural gasoline_--..........---...----------| California, Texas, Oklahoma, Louisiana_.....................-_.| California, Texas, Oklahoma, West Virginia. eo 

. 71 | Nickel....-...-...-_--.---.-------.-.--------| Not separable by States............._.......-...................| Not separable by States. . 2 
73 | Oilstones, etc......-...-...-.---.------------| Ohio, Vermont, Arkansas, Indiana__......................_.....| Arkansas, Ohio, Indiana, Vermont. e 
(5) | Ores (crude), ete.: . . 2 

Copper...-.-..--..--.--.----------------| Utah, Arizona, Nevada, Michigan. -__........._...._...___.-__.| Value not available. ts 
Copper-lead.....---.-..---.--.----------| Montana, Colorado, New Mexico, Nevada._......_..--.-------- Do. be 
Dry and siliceous (gold and silver)......| Alaska, California, Colorado, South Dakota_._____...-.__..._--- Do. > 
Lead..........-.--.--------------.------| Missouri, Idaho, Utah, Nevada-_._.__...-.......-.____..___---_- Do. es 
Lead-zine........--....-......-----.---.| Oklahoma, Kansas, Idaho, Utah____-_.._.-__._._______-_-_--- Do. 
Zinc. ..-......-.---.-------.------------| Oklahoma, Kansas, Tennessee, New Jersey _.._._._.....-___-_-- Do. ae 

69 | Peat......-...--.---------------------------| New York, New Jersey, Michigan, California_..................| New Jersey, New York, Ohio, Florida. bo 
88 | Pebbles for grinding-.-.............-...-..--| Minnesota, California_.._...........-...-------...-----------.--| Rank same as for quantity. © 

. 1 | Petroleum---.--....-...-.-.---.-------.----| Texas, California, Oklahoma, Kansas_......................-...| Texas, Oklahoma, California, Kansas. oO 
25 | Phosphate rock. -.......-..-----------------| Florida, Tennessee, Idaho, Montana............................| Rank same as for quantity. Ct 
44 | Platinum and allied metals__-......_..._.....| Alaska, California, Oregon, Nevada___......_..._......_______.. Do. 4 Oo 
31 | Potassium salts-_--......-.------------------| New Mexico, California, Maryland, Utah_.._...................| California, New Mexico, Maryland, Wyoming. re 
66 | Pumice.-._.--.--.-..-.-.-.--------.---------| Kansas, California, Nebraska, Oklahoma.......___.1............| Rank same as for quantity. ar ; 
41 | Pyrites........................--...----.--..| Tennessee, Virginia, California, New York ____.__........._.._- Do. © . 

- 211 Salt... 2222222222222 e----------------.1| Michigan, New York, Ohio, Louisiana..-...._..__-...________.. Do. — A, 

1 Rank of States in metal production (except aluminum, ferro-alloys, and pig iron) arranged according to mine reports, not smelter output. 
2 Separate figures for antimonial lead from primary sources not available. 
3 No canvass for 1935. ; 
4 No figures available. ; 
§ Value not available. Oo



| Mineral products of the United States and principal producing States in 1985—Continued 2 , 

Principal producing States ° 
Rank . 

in Product OOo |g 

_ Value | | In order of quantity In order of value | 

13 | Sand and gravel_.-.-.._--------_-------------| New York, Illinois, Montana, California_.................._.....] New York, Pennsylvania, Dlinois, California. 
56 | Sand-lime brick.__-....--.--.-.-------------| New York, Michigan, Massachusetts, Minnesota_._..._._.......| Rank same as for quantity. 
60 | Selenium ._._.._--_--------------------.-----| Not separable by States._...........-.....-..._......._._._.----| Not separable by States. 

- 72 | Silica (quartz) -.--.-------------------------| Ohio, Missouri, New Jersey, Tennessee._._._..._...............| New Jersey, Missouri, Ohio, Tennessee. 
42 | Silica sand and sandstone (finely ground) -.--| New Jersey, Hlinois, Wisconsin, Pennsylvania__.._..._..._.....| New Jersey, Illinois, Wisconsin, Ohio. 
16 | Silver.__._--.-.-.----------.----------------| Idaho, Montana, Utah, Arizona_-....._._..-.........._......-..| Rank same as for quantity. 
33 | Slate.......----_-----------_-------- ee nn nee en ee ee en enn -------------| Pennsylvania, Vermont, New York, Maine. iS 
28 | Sodium salts (other than NaCl) from natural | California, Texas, Wyoming, Nevada....__..._.................] Rank same as for quantity. D 

sources. . 
9 | Stone.-__...-.-.-.-------.-----.-.----------| Pennsylvania, Michigan, New York, Ohio_._....__._._..:......] Pennsy!vania, New York, Ohio, Michigan. & 

17 | Sulphur_-.__...----.-----.-------------.----| Texas, Louisiana, California, Utah_.----..--_...--......-.---...| Rank same as for quantity. mo 
32 | Sulphuric acid from copper and zinc smeiters | Pennsylvania, [llinois, Tennesses, Oklahoma.-_..___.___________- ' Do. > 

-and roasters. . ' 
40 | Tale and ground soapstone °.__......_._...._.]| New York, Vermont, California, North Carolina__..___._._____- Do. TR 
87 | Tantalum ore____..-.-.---------------------| South Dakota....._..-....2--.- eee Do. Ke 
80 | Tellurium-..-____-..--.----------.----.-----| Not separable by States._............-_....-....................| Not separable by States. bs 
79 | Tin.-..-.2---.------------------------------| Alaska. South Dakota__..-.........-.-..--.-_..-_._..----..-_--..| Rank same as for quantity. > 

Titanium ore: 
77 Ilmenite._.__._....-.__.-.-..._-.-..-...| Virginia... 22. Do. ov 
70 Rutile_....-.--........_..---...._.......| Virginia, Arkansas_........9 22-222 2-2-2 ----e----eeeeee Do. OO 
62 | Tripoli-.......-..-.--------------.-...--..-.| Missouri, Tlinois, Arkansas, Oklahoma. ._.__..._.__......_.....| Missouri, lllinois, Oklahoma, Arkansas. 2 
38 | Tungsten ore..-..--.------------------------| Nevada, Arizona, Colorado, California..........................| Nevada, Arizona, Colorado, Washington. © 
78 | Uranium and vanadium ores_..._...---.----| Arizona, Colorado, Utah............-.------.--------.----------] Colorado, Utah, Arizona. A 
15 | Zine.......---.--.-.------------------------| Oklahoma, New Jersey, Montana, Kansas. ..._.-..------.--.---| Rank same as for quantity. a 

6 Exclusive of soapstone used as dimension stone (all from Virginia), whick. is included in figures for stone. “| 

, | .
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STATISTICAL SUMMARY OF MINERAL PRODUCTION 65 

7 States and their principal mineral products in 1986 } 
we Eee 

State Rank Principal mineral products in order of value 
ce 

Alabama. ._-.._- 2222-8 21 | Coal, iron ore, cement, clay products. 
Alaska._..--2----2-- 2 eee 30 | Gold, copper, coal, platinum and allied metals. 
Arizona. .-....--- 22-2 - ee 18 | Copper, gold, silver, molybdenum. 
Arkansas_-__.._.--.--.-_--2_- 31 | Petroleum, coal, bauxite, natural gas. 

. California...--. 22-222 ---2 3 | Petroleum, natural gas. gold, natural gasoline. oo 
Colorado.....-.----- 2-2 - 15 | Coal, gold, molybdenum, silver. 
Connecticut___.._..-- 222 43 | Stone, clay products, sand and gravel, lime. Sete 
Delaware._____...---.-_--___ 50 | Clay products, stone, sand and gravel. 
District of Columbia_-_____- 49 | Clay products, stone. 
Florida__.._..--.-...--.------ 34 | Phosphate rock, stone, cement, fuller’s earth. . 
-Georgia...-..-__-.--.--_-__ 36 | Stone, clay products, cement, fuller’s earth. 
Idaho. __.-..-.---- eee 28 | Silver, lead, gold, zinc. - 
Illinois. _.-.._.--2.--_2--___e 10 | Coal, clay products, petroleum, cement. — 
Indiana__.....--_..--._____. 16 | Coal, cement, clay products, stone. 
Iowa. .-_.---.--------2---- 27 | Coal. cement, gypsum, clay products. 
Kansas___..-..--------2---_- 9 | Petroleum, natural gas, coal, zinc. 
Kentucky. -___.__..--__--___- 8 | Coal, natural gas, petroleum, clay products. 
Louisiana ._..----------.--- 7 | Petroleum, natural gas, sulphur, salt. 
Maine..__.___.----.---_e 44 | Stone, cement, clay products, sand and gravel. 
Maryland._____._-._____-___. 35 | Coal, clay products, sand and gravel, cement. 
Massachusetts__-_.___..-_._. 38 | Stone, clay products, sand and gravel, lime. 
Michigan...__.-..2---2_--- 28. 11 | Iron ore, petroleum, cement, salt. 
Minnesota._...--.._--_-___._- 13 | Iron ore, sand and gravel, cement, manganiferous ore. 

: - Mississippi_.__-.___._-2-2 42 | Natural gas, clay products, sand and gravel, petroleum. - 
Missouri__..._-----2-- 2 19 | Lead, clay products, coal, cement. . 
Montana______-_------ 14 | Copper, silver, petroleum, natural gas. 
Nebraska.......---_----_-_-- 41 | Cement, sand and gravel, clay products, stone. 
Nevada___..-.-----2-______ 29 | Gold, copper, silver, zine. 
New Hampshire..._________- 47 | Ciay products, stone, sand and gravel, feldspar. 
New Jersey._-..--.---____-_- 24 | Clay products, zinc, sand and gravel, stone. 
New Mexico.----_-._-_-_--_ 20 | Petroleum, natural gas, coal, potassium salts. . 
New York-_-..----__- oe 12 | Petroleum, stone, clay products, cement. 
North Carolina.-___-_______. 37 | Clay products, stone, bromine, feldspar. 
North Dakota__-_._-_______. 45 | Coal, clay products, sand and gravel, stone. 
Ohio___..._-.---.-----___ ee 6 | Clay products, coal, natural gas, petroleum. 
Oklahoma.....-.----222-2--- 4 Petroleum, natural gas, natural gasoline, zinc. 
Oregon __..--_---_-.-_---_-__ 39 | Gold, cement, stone, sand and gravel. 
Pennsylvania.........._._-__ 2 | Coal, natural gas, petroleum, cement. 
Rhode Island_...___-_______- 48 | Stone, sand and gravel, lime, clay products. 
South Carolina_____.__..___- 46 | Stone, clay products, sand and gravel, gold. . 
South Dakota______-._______ 26 | Gold, sand and gravel, cement, stone. 
Tennessee__.__--_._.--___-__ 25 | Coal, cement, stone, phosphate rock. 
Texas... eee 1 | Petroleum, natural gas, sulphur, natural gasoline. 
Utah... ee 17 | Copper, silver, gold, coal. 
Vermont-__--_-.-_-------_--- 40 | Stone, slate, talc, lime. . 
Virginia__.__....----_____ 22 | Coal, stone, zinc, clay products. 
Washington______-_-_-______- 32 | Coal, stone, cement, sand and gravel. 
West Virginia. _.__..________ 5 |} Coal, natural gas, clay products, petroleum. 
Wisconsin_____...----._.---- 33 | Stone, clay products, sand and gravel, iron ore. 
Wyoming. _.___.--_---_2___- 23 | Petroleum, coal, natural gas, natural gasoline. 

ne 

1 In this table iron ore, not pig iron, is taken as the basis of iron valuation. and for other metals mine 
production (recoverable content of metals) is the basis. 

Prices of gold, silver, copper, lead, and zinc, 1982-86 
—— 

a 
. 

Year Gold 1. Silver 2 Copper 3 Lead 3 Zine 3 . 

. Per fine Per fine 
ounce ounce Per pound | Per pound | Per pound 

1932___.__---- 2-2-2 ----| 4 $20. 67+ $0. 282 $0. 063 $0. 030 * $0. 030 
1933___...-..------- eee eee 25. 56 . 350 . 064 . 037 . 042 1934... 22 eee 34. 95 5, 646-++ . 080 . 037 . 043 , 1935_-...---------- eee 35. 00 . 71875 . 083 . 040 - 044 
1936_.-_.-----..---2 eee eee 35. 00 . 7745 . 092 . 046 . 050 

eee 

1 1932: Legal coinage value; 1933-34: Yearly average weighted Government price; 1935-36: Price under 
authority of Gold Reserve Act of Jan. 31, 1934. 

2 1932-33: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver; 1935-36: Yearly average weighted Treasury buying price for newly mined silver. 
; acarly gaverage weighted price of all grades of primary metal sold by producers, 

5 $0.64646464. .
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STATE TABLES = 

Mineral production of Alabama, 1934-35 

. 1934 1935 ; 

| Product a a 

Quantity Value Quantity Value 

a | | 

| a (native)....-----------------------Short tons..} (1) (1) a ff a | 
wr ite...._____----------------------------long tons-.- (1) (4) (1) (1) = 

Cement..._..__-__----------------------------barrels_.} ? 2, 181, 513 2 $3, 017, 329 | 2 2, 483, 616 | 2 $3, 521, 418 

Clay: 
Products_.__.----_------------------------------- ~~ fe ene === (1 3) _..---------| 31, 543, 050 

| Raw_.............-_-------------------short tons--| 36, 572 4 46, 426 46, 026 4 63, 042 : 

. Coal....._.._. eee eee eee eee eee ------01---} 9,142, 117 | 18, 838,000 | 8, 504, 510 | 18, 251, 000 

Coke..._.....--- 2 eeee eee eee eee ee e------------0_---} 2, 109, 192 | 4 6, 508, 933 | 1, 994, 220 4 6, 388, 066 ‘ 

Copper___------------------------------2------pounds.-. 11, 000 880 10, 061 835 

Ferro-alloys..-------------------------------long tons-- 26, 140 | 4 1, 612, 178 19, 907 4 876, 762 | 

Fuller’s earth....-..-----------------------short tons--}. (1) (4) _oeeee-e----|------------ 

Gold 5....._____--------------------------troy ounces-- 2,781 97, 186 2, 227 77, 953 

Graphite, crystalline___.--..------------------pounds-- (1) (1) |i eee |-------e eee 

Iron: . 
7 . 

Ore.......-------------+----------------long tons.-| 2,720,923 | 4,379,827 | 3, 559, 934 5, 826, 711 oo 

Pig... een ee eee eee eee eee eee e----d0.---] 1, 144, 900 |# 15, 805, 365 | 1, 324, 942 | 4 19, 487, 381 ! 

Lime.._...___------------------------------Short tons-- 123, 881 746, 232 127, 157 803, 186 

. Manganese ore_..---------------------------long toms--|.-----.-----|------------ 185 4, 595 | : 

Manganiferous ore_..----------------------------d0.--- 1, 404 7, 878 647 6, 226 

Mica, sheet... --------------------------------pounds--|---<..------|-----+------ (1) (1) : 

Mineral waters-_-_--.---------------------gallons sold-- (6) (8) (8) (8) 

Ore (dry and siliceous) (gold and silver) -.-.short tons- - 22, 511 (7) 15, 067 (% . 

Sand and gravel_.......--------------------------d0o---- 660, 633 348, 978 572, 953 241, 947 

Silver__.....---__-----------2-------------troy ounces.-| - 361 233 401 288 

Stone....---_------------------------------Short tons. - 8 §42, 500 8 660, 458 639, 700 764, 027 

Miscellaneous 9.____--------------------------------2--|------------| 1, 780, 047 |------------ 730, 806 

Total value, eliminating duplications...._...-----]------------] 29, 827, 048 |.----------- 81, 772, 042 | 

1 Value included under ‘‘Miscellaneous.”’ 
2 Exclusive of puzzolan, value for which is included under ‘‘Miscellaneous.”’ ! 

3 Figures obtained through cooperation with Bureau of the Census. 
. Value not included in total value for State. 

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 

6 No canvass. a i 

7 Not valued as ore; value of recoverable metal content included under the metals. i 

8 Exclusive of sandstone, value for which is included under ‘‘Miscellaneous.”’ ’ 

9 Includes minerals indicated by ‘‘!’’, “?’, and ‘8’ above. . 

. _. Mineral production of Alaska, 1934-35 | 

\ 
1934 1935 ' 

Product o_O i 

Quantity Value Quantity Value 

Arsenic._.___.-_---------------------------Short tons_- (4) (1) 3) (1) ; 

Coal. _._._.._--__--------------------------------d0_--- 107, 508 $451, 000 119, 425 $502, 000 | 

. Copper__-------------------------------------pounds-. 114, 000 9,120 | 15, 500, 000 1, 286, 500 z 

Gold 2__..-....---------------------------troy ounces. - 537, 282 | 18, 778, 000 469,495 | 16, 432, 325 ' 

Lead __......-------------------------------short tons_- 747 55, 241 670 53, 600 : 

Ores (crude), etc.: 
: 

Copper.......-------------------------------d0_---|--.---------|-----++----- 44, 655 (3) 2 

Dry and siliceous (gold and silver) ..--------do.--.| 4,390, 000 (3) 3, 833, 338 (3) | 

Lead.........___----------_----- eee ee -- dO. |e + - |----- ------- 22 (3) ; 

Platinum and allied metals______.__.__.._trcy ounces.- 1, 873 73, 297 6, 448 234, 392 

Sand and gravel_____.-...----_------------short tons_- (4) (4) (4) (4) ; 

Silver_.__...---_--_------------_-----------troy ounces-. 168, 868 109, 167 286, 848 206, 172 i 

Stone__..__.--------------------------------short tons-- 48, 890 74, 919 (4) (*) : 

Tin (metallic equivalent) __.__.------..----------d0o_--- 9 (4) 49 49, 800 . 

Miscellaneous 5_______-_____-__---------_--------------|------------ 28, 227 |._.--------- 46, 755 

Total value, eliminating duplications_---....--.--|------------| 19, 578, 971 a 18, 811, 544 

ee 
1 Figures not available. us 
2 Gold valued per ounce, as follows: 1984, $34.95; 1985, $35. | 
3 Not valued as ore; value of recoverable metal coptent included under the metals, 
‘4 Value included under ‘‘Miscellaneous.”’ 
$ Tacludes minerals indicated by “4” above;



: STATISTICAL SUMMARY OF MINERAL PRODUCTION 67 . 

| Mineral production of Arizona, 1984-85 : 

1934 1985 

Product OT ae 

Quantity Value Quantity Value 

Asbestos. _.....-.-..-.---.----------------.short tons-- 3) (1) ©) (1) 
Clay: a 

Products_..--.----#--------------.----------------- |e eee (1 2) ------------| 2 $103,330 
Raw. -_.--------------------------------short tons_. (1 3) (1 3) > (1 8) . 3). . 

Coal.._....------.------ eee -- d0---- 9, 058 $45, 000 () (1) 
Copper_.....---.--------.----------.--.-------pounds-_|178, 082, 213 | 14, 246, 577 |278,029, 289 | 23, 076, 431 
Diatomite_..__...-.-...-----.-.-.-.--..----short tons_- (1) () anon nnn ne- [eee een 
Feldspar (crude) ....-.---...--....-.-_------long tons_- (4) (1) (1) (1) 

' Gems and precious stones.......-...-.-.---------------|------------ (4) waeeeu---eee (4) 
Gold 5__-___- oe. _troy ounces... 167, 024 5, 837, 493 241, 755 8, 461, 411 
Gypsum.._..-.-.---.-.._-.-.-.-.......-_--short tons... 765 15, 413 (1) » (4). 
Lead__.._-.-_-----..------.--.-------.-----------do__-- 3, 439 254, 457 7, 783 622, 644 
Lime___.._......---.-----.-_---___--__----.-----d0_-.- 16, 003 163, 748 22, 048 _ 227, 658 . | 
Mercury .........-.-...-.._..-..---flasks (76 pounds) -- (1) — Q) (1) (1) 
Mica, scrap.._.-.........._....-_-...._-..-short tons_. (8) (8) (i 7) (1 7) 
Micaceous minerals (mica schist)_...............do___- 140 742 (8) (8) 
Molybdenum_--_.....--.-.--.-.---------------pounds.. 378, 730 () 966, 088 (1) 
Ores (crude), etce.: 

Copper__..._.._---.---.-..-------------short tons._| 2, 845, 604 (9) 6, 011, 755 (9) 
Copper-lead_.........._-.-...----------.--.--d0__-- 47 (%) | 4 (9) 
Dry and siliceous (gold and silver)__._.....-.do___- 373, 073 (9) 604, 644 (9) 
Lead__..---.--- 2-0. 16, 203 (%) 16, 749 3) 

_ Lead-zine__----------------------------------d0-__- 35, 315 (2) 129, 772 (9) 
Zinc. ___--------------------------------------d0__--}..----------|------------ 7, 126. (9) 

Sand and gravel______.._..--._-__...--.-_-._.--..do..__| 4,152,689 | 1, 780, 874 (2) (1) 
Sand-lime brick_..___._..__........-_....__thousands_-_|._..._.-..--]-----_------ (1 2) (1 2) 
Silica (quartz)___._..._._...-...._...._..._-_short tons._} © (1) (1) GQ). (1) 
Silver__......_.-_.-_...-_--------.__.._.._troy oumces..| 4,448,474 | 2,875,781 6, 601, 280 4, 744, 670 
Stone__....._.._---_--.-.-_-_..-.___-__-___.._-short tons._ 392, 250 346, 975 192, 390 182, 638 
Sulphuric acid 10___.._-.._...-2 eee d0_ (1 3) (i 3) (i 3) (i 3) 
Tungsten ore (60 percent concentrates)_.........-do_._- (1) () , 394 (1) 
Vanadium ores_......----------------------------d0-_--- (1) ¢3) - . Qt) (1) 
Zine... . wee - dL 905 77, 842 3, 337 293, 653 
Miscellaneous 11___._ 12-2 eee fee eee 659, 418 |_..----___-- 1, 393, 652 

Total value, eliminating duplications........._.._|..-_.-.--_--| 26, 062, 865. |_..._._._.__] 38, 848, 203 , 

1 Value included under ‘“‘Miscellaneous.”’ 
2 Figures obtained through cooperation with Bureau of the Census. . . 
3 Value not included in total value for State. 
4 No canvass. . . a . 
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 7 
6 Reported as mica schist. 
7 From ground mica schist. 
8 Reported as scrap mica from ground mica schist. . 
9 Not valued as ore; value of recoverable metal content included under the metals. 
10 From copper smelting. 
11 Includes minerals indicated by ‘‘!”’ above. 

. _f / .
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| . Mineral production of Arkansas, 1934-85 . 
See 

1934 1935 

Product I | LT 

Quantity Value Quantity Value 

Bauxite_._.._..-.---------------..-.._...----long tons__] 145, 764 | $1, 057, 062 219,791 | $1, 465, 302 Briquets, fuel. _...-..-------.----....._...-short tons__|___.......__|_.....’ (1 2) (i 2) Cement. _...._......-..__.....-.._.____._.____barrels_. (1) (1) () (1) Clay: . . Products._._...-----------------------2------------|_.--.----- | 8 349, 154 |___-..-L 3 569, 579 Raw. ----------------------------------Short tons__|_-----------|- 0-2 531 23,151 Coal___._-.-------------- 2-2. 0___- 856, 432 | 2,564,000 | 1, 133, 279 3, 448, 000 i Gems and precious stones. _._-._........--.____-._.___.|......._. (4) wanna nn nn eee (4) : Iron ore sold for magnets____-..-.-......----long tons__ 5 (1) ~-- eee ee e-e feel Lead.._---...---.-----.-_._-....--..._.-_--short tons__ 40 2, 960 38 3, 040 . 3 7 Lime__-__..------------------._-----.------------d0___. (1) (1). (1) ) ; . Manganese ore._..--.---_.---------.--..-._-long tons_-_ 5, 842 (1) 3, 809 (1) é Manganiferous ore.----..--_.._-....-._.--.--_..-d0___. 1, 374 (1) 145 (1) Mercury. -_.-.-._..---..--_._-_-_..-flasks (76 pounds) _- 488 36, 046 304 21, 885 _ Mineral waters___---.---._......_.....___gallons sold_- (4) (4) (4) (4) - Natural gas____-_...---..-.-.------..--..M cubic feet__| 7, 024, 000 1, 574,000 | 6, 167, 000 1, 400, 000 Natural gasoline_-___..-_......--__.-_...._._-gallons__ 13, 033, 000 450, 000 | 13, 076, 000 - 570, 000 Oilstones.._-......_----..-_.-..-....._.-__short tons__ 82 49, 741 93 64, 651 Ores (crude), ete.: oS . 
Lead ____..---------------.-------_---.----_.do___. (5) (8) 7 950 (8) Zine._..---.------------------------------_--_d0_._. (5) (8) . 73,900 (8) Petroleum_--____-...--..--.--------------..__barrels__| 11, 182, 000 8, 000, 000 | 11, 008, 000 7, 930, 000 Sand and gravel_...._........--_--------..-short tons__| 1, 122, 099 565,190 | 1, 189, 420 512, 010 Slate__._-..---.2-------2 2-2 e--------_--__ |e (1) weno nein (4) Stone. .._-_--------_.------.-..__._.._.___short tons. 8 397, 150 8 268, 667 335, 360 _ 351, 531 Tale.....-.--..----------------------------------d0___.|_........ |e 17 82 Titanium minerals: Rutile__-._....._______.._._do_._- (?) (1) (1) (1) Tripoli__..--__---.---.-.-_------2-.-_____-_-___.do__.- 1, 968 21, 774 2, 021 22, 231 Zine. _--..-.-------------.--.--------___-__-__...d0___. 68 5,848 | - 153 13, 464 Miscellaneous °_._._-...----_-.---.----.------------.___|_------ 1, 187, 200 |------- 1, 248, 802 

Total value, eliminating duplications__--....___._|_.......___ 16, 081, 642 |-----.-..-..| 17,608,569 
| ee eeeeeeeeSF 

1 Value included under ‘Miscellaneous.’ . 
2 Value not included in total value for State. 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. 
5 Figures not available. 
, N ot valued as ore; value of recoverable metal content included under the metals. 

stimate. 
oo § Exclusive of sandstone, value for which is included under ‘‘Miscellaneous.’’ 

® Includes minerals indicated by “‘!’”’ and “8” above. 

{ 

I 

|
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Mineral production of California, 1984-85 | 

1934 1935 

Product i a as as 

Quantity Value Quantity Value 

Asphalt (native) ___......_......._.......__short tons_- (4) (1) ¢3) (1) 
- Barite......-_._.--.---__.----_------_------------do__.- 21, 783 $124, 664 29, 683 $172, 034 

Borates...._.-.------..-.-----------------.----.-d0_.-- 242, 500 | 4, 822,014 272, 967 5, 381, 560 
Briquets, fuel..._......-..---.-----.--.-.---.....d0__.- (2 2) (1 2) (1 2) (1 2) 
Bromine---_......-.---------------------------pounds-- (1) (1) (1) (1) 
Calcium chloride._.........__......_......-short tons_- (1) (2) (*) (1) . 
Cement......--.-.-_._....._._---_._.-........_barrels__| 8,395,037 | 12, 449, 389 8, 137, 880 11, 174, 973 
a tons_- 369 4, 653 515 6, 163 

ay: 
. Products_......-...----..---.----------------------].-----------| 3 5, 475, 818 |--..---.____| 39, 287,971 - 

Raw....-.----.-----------------.------short tons_- 205, 934 2 500, 796 200, 508 2 528, 531 
Coal._...-..-----..------------------------------d0._.. () (1) (1) (4) 
Copper_-.---.--......---...---_.----._--_-..-pounds_. 569, 068 45, 525 1, 954, 000 162, 182 
Diatomite_...............----....---------.short tons.. (1) (1) (1) () 
Feldspar (crude).._.....-.-.-----.----------long tons_. (1) (@) 3,015 21,105 
Ferro-alloys..-..-.----------.--------------------d0_.__]_..-2-..----|------------ (i 2) (2) 
Fluorspar.....-........---.-------..-------short tons__ 181 (). wane nee nn ne | bee 
Gems and precious stones__.__-_.----.-----------------.-|---------.-- (4) wana--e----- (4) 
Gold 5_._.--.-- 22-2... troy ounces_. 719, 064 | 25, 131, 284 890, 430 | 31, 165, 050 
Graphite, crystalline......_.............-----..poumds-__}__-_...2-2--|---2--_____- (1) (1) 
Gypsum....-..._.--.-.....-.-.--......----short tons_- 55,620 | - — (4) 70, 408 (4) 
Iodine. ._..--.....-_--_-_-- 2-2 -----__----pounds-- 284, 604 342, 957 245, 696 248, 654 
Iron ore._......._._--_---.-.--...-.-...-----long tons_- 16, 333 | . (4) 18, 734 (4) . 
Lead_.....-.---_- 2 ------------short tons_- 412 30, 457 567 45, 360 
Lime. .._-.--.---2 22-02 34, 733 342, 621 49, 141 491, 549 
Magnesite..............._-______._____.--_---_...do___- (4) () (1) Q) 
Magnesium salts (natural).........._-..-.....pounds_- (@) (4) () (1) 
Manganese ore................._........-..--long tons_- 158 1, 500 306 (1) 
Mercury...-..-..-----..---.---...-flasks (76 pounds) -- 7, 808 576, 738 9, 271 667, 419 

-  Miea, serap__....-..-..-.---..-.---_.---_--short tons_- (8) (8) 7 263 7 2, 703 
Micaceous minerals (mica schist) ....._..........do___- 320 2, 240 (8) (8) 
Mineral plants, zinc and lead pigments... __......do___- (1 2) (1 2) (1 2) (i 2) 
Mineral waters. ._.......--.--------------gallons sold_- (4) (4) (4) (4) 
Natural gas__-..-....-..._.........-.--..M cubic feet __}268, 122, 000 | 73, 055, 000 |284, 109,000 | 81, 485, 000 
Natural gasoline...._._..............-...-.._-.gallons_~|506, 272, 000 | 29, 931, 000 |534, 624,000 | 29, 778, 000 
Ores (crude), etc.: 

Copper__......----.------.-------------short tons_. 53, 357 (9) 94, 577 (9) 
Copper-lead __.-----.-----.------------------d0__-. 11 (°) 120 (9) 
Dry and siliceous (gold and silver).......--..do_._.] 2, 299, 699 (9) 3, 237, 926 (°) 
Lead_-.-...-..-.--------------------.-------d0___- 2, 160 (9) 1, 471 - QO) | . 
Lead-zine..._-..--...------------------------dO___. |_| eee 3, 300. (9) 
Zinc........-.---.---------- +e eee eee ee 864 (9) 379 (%) 

Peat._.......-...-.-----------_.-.---__...-short tons_. () (1) 2, 962 16, 935 
Pebbles for grinding..........-...-....---...--..d0-__-_- (1) ¢3) () (1) 
Petroleum..__....._.-......---------.----_-..--barrels__|174, 305, 000 /160, 760,000 /207, 832, 000 | 170, 600, 000 
Platinum and allied metals_..............troy ounces__ 312 12, 223 195 7,081 — 
Potassium salts__._--...-.-...--.-...-..-.-short tons_- (2) (1) (1) (1) 
Pumice.._._.....-------.-.--..-----..----.------do___- 9, 431 60, 088 12, 059 92, 789 
Pyrites__.........-.-----..-.-.-------..----long tons__ (1) (1) (2) (1) 
Salt_..........-.-.. 222-2 ..-..-__.___.short tons_- 341, 893 2, 026, 376 356, 222 2, 182, 643 
Sand and gravel._.._-.......----.-.--.------.---d0___.| 6,811,109 | 4, 147, 509 6, 890, 719 4, 119, 402 
Sand and sandstone (finely ground)_....._.......do__-- (1) (1) (4) ¢3) 
Silica (quartz) .......-.-..------..-2.---.------.-d0___- QC) (1) 650 2, 600 
Silver_......_._.-.-...----__..-...-.--._..troy ounces_- 844, 413 545, 883 | 1,191,112 856, 112 
Slate._....-._-.-- 22 eee eee eee eee 35, 393 |...---..---- 42, 660 
Sodium salts (carbonates and sulphates) from natural 
sources..__.........-----.-._.__...__-.._..short tons__| 91,439 | 1,274, 701 117, 915 1, 299, 330 

Stone--.....---..---.----.--------.----------.---d0__..| 5, 597,040 | 5,520,311 | 4,178, 380 4, 169, 031 
Sulphur-....._..-.....-.---..............-_-long tons_- 3, 989 78, 070 (1) (2) 
Sulphuric acid !°__....._..................-short toms__]_.....-___--/-------_-- ee (i 3) (i 2) 
Tale and ground soapstone. __._.......----_-..-_do__-- 15, 880 164, 777 21, 464 290, 439 
Tripoli__........------.----222 ee do___- (1) (1) (1) (4) 
Tungsten ore (60 percent concentrates).-_........do___- () (4) (1) () 
Zinec.....-...-.--...-.---- 2-0. 361 31, 034 161 14, 168 
Miscellaneous !!__...-.....-.-------- 2-222 ------ | ------------| 4, 348, 414 |---|) 6, 540, 904 

Total value, eliminating duplications............_|_.-.-.-._..-]881, 255, 652 |.._......_.__| 360, 178, 680 

1 Value included under ‘‘Miscellaneous.”’ 
2 Value not included in total value for State. 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. 
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
6 Reported as mica schist. 
7 From ground mica schist. 
® Reported as scrap mica from ground mica schist. 
® Not valued as ore; value of recoverable metal content included under the metals. 
10 From zinc-roasting operation. 
1! Includes minerals indicated by ‘‘!”’ above. 

153336—37——_6 °
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Mineral production of Colorado, 1934-35 | 

a 
RR 

1934 1935 

Product | 

- Quantity Value Quantity Value 

Briquets, fuel. ......-----------------------short tons_- (1 2) (1 2) (1 2) (12). 

Cement-._-.----------------------------------barrels_- (1) (') (1) Q)) | . 

Clay: . 

Products...----------------------------------------|------------ [2 $1, 14, 672 |__-._.--~~-] 3 $1, 393, 049 
- Raw _..--------------------------------Short tons_- 39,415 | 2 52,474 54, 369 2 68, 895 

Coal_.....------- Lene -- eee eee ee eee ee ~~ ------ 0... | 5, 210, 933 | 12,063,000 | 5,910,511 | 13, 675, 000 

Coke. _:_.---------------------------------------d0_--- 208, 908 (1 2) 256, 110 (1 2) : 

Copper... -...----.----------------------------pounds-_| 11, 294, 000 903, 520 | 14, 654, 000 1, 216, 282 

Feldspar (crude) _...--.---------------------long tons-- (1) (1) 22, 275 64, 151 4 

Ferro-alloys....---------------------------------do_---| (24) (1 2) (1 2) (12) Lo 

Fluorspar....-.-.--------------------------Sshort tons_- 6, 537 83, 132 6, 978 (1) ' 

Fuller’s earth. _.....----.------------------------d0-_-- (1) (4) (1) (1) ; 

| Gems and precious stones--..-..------------------------]------------ (4) we-e-- ee ee (4) . 

- Gold 5.___._-....----..------------------- troy ounces_- 324, 923 | 11, 356, 070 349, 281 | 12, 224, 828 

. Gypsum ._...-.-----.----------------------Short tons_. (1) . (1) 17, 610. (1) 

Tron, pig. .--.-------------------------------long tons... (1 2) (1 2) (1 2) (2) 

7 Lead_.....-..------------------------------short tons-- 4, 218 312, 095 5, 673 453, 800 

a, Lime__._._.-.----.------------------------------d0__.. 3, 712 «(37,506 | (4) — (Q) 

‘Manganiferous ore. .-...---------------------long tons--|------------|------------ _ 2,681 (1) 

Mica: - . 
Serap_.--..----------------------------Short tons... 419 3, 717 (1) (1): 

Sheet_.-...-..-.2-------------------------pounds-- (1) (4) — (Q) (1) | 

Micaceous minerals (vermiculite) _..-------short tons_- 219 1, 976 (8) (8) 

Mineral paints, zinc and lead pigments--------.-do-_--- (1 2) (1 2) (1 2) (i 2) 

Mineral waters._.......---.--------------gallons sold_- (4) (4) (4) (4) 

Molybdenum.._...-.-------------------------pounds._| 8, 378, 683 () | 9, 558, 120 Qi). 

. Natural gas..-......--.------------------M cubic feet__} 2, 633, 000 667,000 | 2,843,000 | 646, 000 

Natural gasoline....-.....-----------.---------gallons_- 643, 000 | 18, 000 417, 000 ~~ 15,000 

‘Ores (crude), ete.: Jo . 
Copper...__.--------------------------short tons-- 135, 082 (7) 209, 492 (7) 

i Copper-lead .__....-.------------------------d0..-- 201 ® 295}. . 

Dry and siliceous (gold and silver)..-..------do_.-.| 1, 164, 575 (7) 1, 535, 534 ) 

Lead_...-.---------------------------------- doo} 5, 677 (*) 16, 419 | . 

Lead-zine..__------.-------------------------d0_--- 3, 652 (*) 9, 244 (7) i 

Peat_.....---.-.--------------------+------------d0-- =| - (1) (@) (1) () , 

Petroleum__._._....---------------------------barrels._| 1,139,000 | 1,060,000 | 1,560, 000 1, 420, 000 

Pyrites.......------------------------------long tons._ - §, 303. (1) (1) (1) 

Sand and gravel._.-...--.------------------short tons..| 1, 367, 187 684,650 | 1,266,073 | © 528,030 

Silver_....._.....---.----.----------------troy ounces..| 3,475,661 | 2,246,892 | 4,696,064 | 3,375, 296 

Stone......._...---------------------------Short tons..| § 1, 191, 480 | § 1, 270, 965 | 8 1, 021, 260 8910, 141 

Tungsten ore (60 percent concentrates) -....-----do---- 342 298, 063 390 (1) 

Uranium ores.....---------------------+---------d0-_-.-- 178 8, 246 (1) (1) 

Zin@__..----------------- ne wn eee eee - - 02 772 66, 392 1, 202 105, 732 ; 

- Miscellaneous 9_......---------------------------------|------------| 9,870, 851 |------------} 11, 325, 085 

. Total value, eliminating duplications_-.--------- a 39, 473, 123 |...---------| 44,413, 477 

i 
i 

1 Value included under ‘‘Miscellaneous.”’ i: 

2 Value not included in total value for State. 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. ! 

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
6 Figures not available. 
7 Not valued as ore; value of recoverable metal content included under the metals. . 

8 Exclusive of marble, value for which is included under ‘‘Miscellaneous.”’ : 

. 9 Includes minerals indicated by ‘“!” and ‘‘*”’ above. .
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Mineral production of Connecticut, 1934-85 | | 

_ | 1934 1935 

Product [Oh 

Quantity Value Quantity Value 

Clay: 
Products.__.___---.----- eee fee (1 2) ------------| 7 $669, 415 

. Raw... -.---.-------__-___________.___short tons__ (13) (1 3) 291 3 2,789 . 
Coke______-_-__ eee don (13) (2 3) (13) (1 3) . 
Feldspar (crude)_._._-_._-----._-_-.-_._.___long tons__ (1) (1) (1) (1) | 
Lime-___.._-.----------_----------._____.__short tons_- (1) (1) (4) (1) 
Mica: , 

Serap.-_.----.--.- edo 439 | $7, 753 (1) G@) |: 
Sheet _-_____-_________--_---_-------.---..-pounds__| 111, 334 26, 579 265, 250 52, 760 

Mineral waters.._.___..._______._._______gallons sold_. (4) (4) (4) (4). 
Sand and gravel.-......__.__.______________short tons__ 326, 218 193, 937 448, 360 239, 863 
Stone... _--___-_.____-.do____] 5 1, 293, 510 | 5 1, 356, 144 | 5 1, 459, 220 | 5 1, 562, 585 
Miscellaneous 6. eee ---.--..-.--}| 3, 780, 332 |__-_-______- 3, 193, 148 

Total value, eliminating duplications. _.........._|__......--__| 2, 276,061 |_._.._-_____| 2, 656, 207 
eee 

1 Value included under ‘‘Miscellaneous.”’ 
2 Figures obtained through cooperation with Bureau of the Census.. . 
3 Value not included in total value for State. . 
4 No canvass. . 
5 Exclusive of sandstone, value for which is included under ‘‘Miscellaneous.”’ 
6 Includes minerals indicated by ‘‘!’’ and ‘‘5’? above. 

. | Mineral production of Delaware, 1934-85 

| | 1934 1935 | 
. a Product as 

. : Quantity | Value Quantity Value 

_ Clay: | ae 
Products____.-_.-----._-.2-- ee] (1 2) wee cnnn nnn (1 2) 
Raw. .....-.-__-----.-___-_-___________short tons__ 2, 127 3 $28,718 | = (1.3) (i 3) 

Sand and gravel._____._-_____-_-----_-_- do _ 84, 820 - 52, 625 50, 860 $28, 671 
Stone.._----.------------ eee d0_ (1) (1) (4) Q 
Miscellaneous 4....._....-------- 219, 189 |.__--__.---- 212, 577 . 

Total value, eliminating duplications______.______|__---.2____. 271, 814 — 229, 904 
‘ . - 

a LEED 

{ Value included under “Miscellaneous.” . 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
‘ Includes minerals indicated by ‘‘!”’ above. 

Mineral production of the District of Columbia, 1934-85 

| 1934 1985 . 
- Product | 

Quantity Value Quantity Value 
meee 

Clay products.._.__..._...-_2-------- ee (1 2) ween ne eee (1 2) 
Stone_--_---_------.----.-_-____._________short tons__j___-_________ {oo (1) (1) 
Miscellaneous.--___..-----------------------------------|------------] $406, 891-|__.__-2--_- $479, 256 

Total value, eliminating duplications.....__.._.__|___.________ 406, 891 sonnocononns] 479, 256 
a 

1 Value included under ‘‘Miscellaneous.”’ 
2 Figures obtained through cooperation with Bureau of the Census.
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Mineral production of Florida, 1934-35 

| 1984 1935 
Product | 

Quantity Value Quantity Value 

Cement-_._--.---------------------------------barrels_- (4) (1) (1) (1) so 
Clay: . ; 

Products-_....-----------------------------------~-|----=---.-._| 2$117, 802 |--_2-2 ee 2 $62, 171 ; 
Raw_..--------------------------------short tons_- (1 3) (1 3) (13) (1 3) : 

Fuller’s earth._-.---------------------------------d0___- 0) . Q) (1) (1) 
Lime__..-_.------------.------------------------d0_... 14, 207 121, 247 13, 572 126, 035 
Mineral waters --------------------------gallons sold_- ) (4) (4) (4) : 
Peat__._.----------------------------------short tons... (1) (1) (1) (1) i 
Phosphate rock _...---.------------.--------long tons_-| 2,369,334 | 8,076,317 | 2, 422, 804. 8, 377, 609 : 
Sand and gravel_.__...-------------.--.---short tons.- 402, 981 269, 938 385, 711 233, 029 \ 

. Sand-lime brick..._.....--.-__-----..--...-thousands_- (1 2) (t 2) (1 2) — (82) 
Stone__.....--._---.-----------------------short tons__| 5 1, 095, 800 5 945, 515 | 51, 216,390 | 51,021, 497 : 
Miscellaneous §_ _._.._.-.____-.-.2---- ee |---| 2, 188, 6386 |e e 1, 855, 803 

Total value, eliminating duplications -_-_--..------]------------| 1], 648, 144 |.-_....-.--.| 11, 447, 052 

1 Value included under ‘‘Miscellaneous.”’ 
2 Figures obtained through cooperation with Bureau of the Census. 

. 3 Value not included in total value for State. . 
4 No canvass. . 
5 Exclusive of unclassified stone, value for which is included under ‘‘Miscellaneous.”’ 
6 Includes minerals indicated by ‘‘!”’ and ‘‘5’’ above. ” | 

: Mineral production of Georgia, 1984-85 7 : 

1934 1935 

_ Product | cm -— 

Quantity Value Quantity Value 

. Barite__._..-__...___--.....-_--..----------_short tons-- (1) (1) 30, 577 $178, 254 . 
Bauxite___._.-_.---..-----.-_-_---------------long tons_- (4) () (1) (1) 
Cement. ______--...._--.------.-----.---.--._-barrels__ (1) () (1) (1) ! 
Clay: ; 

Products. _.--.------.-----------------------------|------------ (i 2) w-----------| 2 2,143, 631 
Raw ..__.----------------_-------_----_-short tons_- 284, 556 |3$1, 621, 223 353, 633 | 3 2, 363, 729 

Coal___.__--_-__-.------- 0. 32, 716 80, 000 (1) (3) 
Fuller’s earth____-_.._..-._--_-.-..-.--.----.---.d0___- (3) (1) (1) (1) 
Gold 4_____.-.-_..___-_--___.__._..--..---troy ounces_- 970 33, 898 994 34, 782 : 
Iron ore._._.-.-----_..---_..-.---_----------long tons... 1, 098 1, 845 2, 949 7, 685 
Kyanite__._...._.--..._....___.........__.-short tons_. (5) (5) (5) (5) 
Lime. _.....-..---_------_-----------------------d0__-. 2, 664 21, 674 5, 192 40, 689 
Manganese ore.___..-..._-__.-.---._---_----long tons-_- 6, 281 m3) 6, 960 95, 683 ! 
Manganiferous ore__.__.----.-----------_--------d0.._- 9, 197 (1) 3, 735 23, 722 

ica: 
Serap.__...----_..-___.--__..__..--...-short tons_. (1) (4) (1 6) (1 6) 
Sheet_____---__--____-_-..---.------------pounds.. (1) (1) (1) (1) 

Micaceous minerals (chlorite schist)...._-.-short tons-- (1) (1) (*) (*) 
Mineral waters. ____....._...---..-__.----gallons sold-- (8) (8) (8) (8) 
Ore (dry and siliceous) (gold and silver)_..-.short tons_. 2, 069 (9) 1, 200 (9) 
Sand and gravel. .__._.___-_--.-----------------..d0_-.- 325, 526 229, 849 364, 507 240, 565 
Silver__..--------------------------------troy ounces_- 48 31 74 53 
Slate__.-__---_--_____-----_-__ ee eee ene eee (1) wenn e ene eee (4) 
Stone___......._-__._-_____-__________-.-..--short tons_- 953,050 | 2,526,786 | 1, 198, 610 2, 650, 556 
Tale__.._.---.- 2 ee ---- 0_-_. (1) ) (1) (1) 
Tripoli...._.__..--____.___--.-.------------..do_--- GQ) | (1) (1) (1) 
Miscellaneous !0____.._________---_-_------------_----_-_|------------| 3,471,082 |_-----------| | 2,024, 606 

Total value, eliminating duplications..._...._._-_|---_.-------} 6,365, 165 |-.--_--.----- 7, 440, 226 

1 Value included under ‘‘Miscellaneous.”’ 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
4 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
5 Figures not available. 
6 Includes mica from ground mica schist. 
7 Reported as scrap mica from ground mica schist. 
8 No canvass. 
® Not valued as ore; value of recoverable metal content included under the metals. 
10 Includes minerals indicated by ‘‘!”’ above.
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Mineral production of Idaho, 1934-85 

1934 1935 

Product TT | . 

Quantity Value Quantity Value 

Antimony ore (concentrates) _.._.......----short tons_- ~ 897 (1) 3, 602 (1) 
Arsenious oxide. ...-_-......-.-___.-------.---.-d0__.. 961 $49, 042 415 $16, 294 
Cement_._.______.-.-------____--___...--_.--_barrels.. (4) (1) (1) (1) 
Clay: 

Products..._...---..---------_----------------- eee |e eee G2) Jove (1 2) 
Raw. ._...-----------.---_---.-.-----..-short tons_- 282 3 3, 655 (1 3) (1 3) 

Coal__._.--_.--------------------_-------...-.---d0_..- (1) (1) (1) (2) 
Copper_._.....---_-..-----------_-__---.-----pounds..|: 1, 531, 625 122, 580 | 2, 095, 867 173, 957 
Gems and precious stones______..___..--._.-_----2.----|-- eee (4) none eee e eee (4) 
Gold §___.-....._....-----.-.--.-----..-.--troy ounces... 84,817 | 2,964, 361 83, 823 2, 933, 807 
Tron ore._._..-..-----.---.-----------------_long toms__|_..._._-_.-.]---2--_2-._- 41 (1) 
Lead_.._---.-------_---------_-_.____-___._short tons__ 71,324 | 5,277, 984 79, 020 6, 321, 610 
Lime. _.___...._--.---------_----------------_.---d0.__- (1) (1) (1) (2) 
Ores (crude), ete.: 

Copper______.--.-__-.-----_--------.--_-..--d0_-_. 1, 020 (8) 243 (8) 
Copper-lead____.._._..-.------.--__-_-_--..-d0__-- 118, 927 . weeen ene ee |e nee eee . 
Dry and siliceous (gold and silver)_-_...___..-do__-_- 202, 784 (6) 443, 951 (6): 
Lead_--.---.----- 2 eee d0__ 240, 465 (8) 256, 077 (8) 
Lead-zinc__.________---_---_-_-_--.___-.---.-d0_-_- 723, 986 (6) 820, 674 (6) 

Phosphate rock_.._.__._.___-_....-..___-.--long tons_. 37, 151 140, 397 41, 796 176, 877 
Sand and gravel__-....._._....__-----------short tons_.- 632, 485 237, 896 972, 743 584, 953 
Silver__..._.....___-_-___-__----.---------troy ounces..} 7,394,143 | 4, 780,052 | 10, 240, 953 7, 360, 685 . 
Stone________.._--__-___-_.-..-.-.-.-.-_....-short tons..| 7 764, 730 7 575, 103 7 686, 480 7 631, 050 
Tungsten ore (60 percent concentrates) .-.._._...-.do___- 4 (1) ween eee lene eee eee ; 
Zine__._.....-.----------------------------------d0__ 24,799 | 2,132,742 31, 053 2, 732, 645 
Miscellaneous 8.___..-_..----...-------------------t----|--e- ee 428, 046 |__.--------. 435, 626 

Total value, eliminating duplications.._.._.......}-..-.....-_.| 16, 708, 153 |.........___| 21,364, 029 

1 Value included under ‘‘Miscellaneous.”’ 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
4 No canvass. 
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
6 Not valued as ore; value of recoverable metal content included under the metals. 
7 Exclusive of sandstone, value for which: is included under ‘‘Miscellaneous.’’ . 
8 Includes minerals indicated by ‘‘!’”’ and ‘‘’” above. 

, i]
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Mineral production of Illinois, 1984-85 

1934 1935 

Product a 
. | cos Quantity Value Quantity Value . 

Cement. ----------------ongnoo nooo o noo non non ARTES. - 13,908, 107 |'$5, 498, 568 | ! 3, 276,970 | 1 $4, 500, 897 

Products..-..-------------------------------------|------------] ? 4, 9380, 454 |---------__- (23) 0. 4 
Raw. ..--------------------------------short tons_- 69, 921 4 160, 537 98, 912 4 281, 352 

Coal___.-_-.-------------------------------------d0____| 41, 272, 384 | 64, 238, 000 | 44, 525,469 | 69, 516, 000 ‘ 
Coke__...-.--..----------------------------------do__.-| 1, 649, 907 | 49,071,800 | 1,668,523 | 49, 628, 162 ‘ 
Fluorspar..--------------------------------------d0_..- 33, 234 567, 396 44, 120 685, 794 | 
Fuller’s earth..._.-------------------------------d0--.-- (3) (3) (3) (3) 
Iron, pig.----------------------------------_long tons._| 1, 480, 841 [425, 357, 717 | 2, 224, 182 | 4 39, 092, 488 i 
Lead.__----------------------------------1-short tons__ 40 2, 960 436 34, 880: - | 
Lime_______.-----.------------------------------do__-- 86, 679 655, 359 117, 602 878, 746 : 
Mineral paints, zinc and lead pigments. -_---....do_-.- 11, 043 | 4 1, 217, 607 12,417 | 41,224, 407 
Mineral waters_-..------------------------gallons sold-_- ©) (5) (5) (8) 
Natural gas.._._.----.-----------------.M cubic feet__| 1,868,000 | 1,290,000 | 1, 448, 000 844, 000 
Natural gasoline_._..........-....-...--.----.-gallons__| 3, 810, 000 183,000 | 2, 642, 000 141, 000 
Ore (lead and zinc)-_-...-...----------------short tons-- . (8) (8) (8) . (6 
Peat_....--_-------------------------------2-----do_._- (3) (3) (3) ts 
Petroleum._.____.___..___...---_.__------..-..-barrels..| 4,479,000 | 4,990,000 | 4,322, 000 4, 810, 000 

. Pyrites..._---..---.------------------------lomg toms__|.-.-_...----|------------ 9, 091 (3) 
Sand and gravel_....__._-___--_----..--..--.short tons__| 6,174,202 | 3,373,690 | 8,354, 473 4, 276, 342 
Sand and sandstone (finely ground)-_.............d0_..-} 38, 610 200, 893 51, 364 269, 690 
Sand-lime brick.-._.-_...-.--.-...---------thousands-__}-_.--_.-.----|------------ (2 3) (2 3) 
Silver_..-.--------------------------------troy ounces__| — 310 200 3, 147 2, 262 
Stone._...--..-.-_-_-_------------.---..-.--Short tons_.| 3,915, 880 | 2,894,538 | ? 4, 405, 750 | 7 3, 230, 188 7 
Sulphuric acid (60° Baumé) 8_..._....-.----.-.---d0-_--- 123, 701 4 977, 238 137, 389 | 41, 163, 685 | 
Tripoli___....---..---.---------------------------d0o_--- 7,417 119, 418 10, 001 113, 484 
Miscellaneous °_.......---------------------------------|--+--------- 267,120 |...--..---..| - 7, 180, 275 

. Total value, eliminating duplications. __._..-.._..|------------| 89, 211, 596 |------.__.__| 96, 483, 558 

1 Exclusive of natural cement, value for which is included under ‘‘Miscellaneous.”’ 
2 Figures obtained through cooperation with Bureau of the Census. , 
3 Value included under ‘‘Miscellaneous.”’ ‘ 
4 Value not included in total value for State. | 
5 No canvass. —_ . ; 
6 No ore milled in Northern Illinois; lead output of Southern Illinois is byproduct of fluorspar milling. 
7 Exclusive of unclassified stone, value for which is included under ‘‘Miscellaneous.’’ 
8 From zinc smelting. | | . 
* Includes minerals indicated by ‘‘!’’, ‘°’’, and ‘‘7”” above. ; 

Mineral production of Indiana, 1934-35 | 

1934 - 1935 

Product nn i 

Quantity Value Quantity Value : 

Cement.....--------.-------------------------barrels_- (1) ) (1) (1) ; 
Clay: ; 

Products_.__-.---.---_-.-.-------------------------|------------ |? $3, 336, 088 |_.-_----.-.-| ? $4, 928, 742 } 
Raw....-------------------------------short tons... 67, 245 3 78, 129 66, 808 3 80, 911 : 

Coal__..._---------------------------------------d0_...| 14, 793, 643 | 21, 838, 000 | 15, 754,214 | 23, 722, 000 : 
Coke__.__----_----------------------------------d0.--_| 2, 618, 437 | 16, 957, 287 | 3, 768, 480 | 3 25, 484, 234 
Fuller’s earth_.._...._.._-_.._-.-----.------------do_--- (1) (1) ¢3) () ‘ 
Iron, pig_.-----.-.---_------.----------.----long tons__| 1, 545, 011 | 27, 187,989 | 2, 182, 798 | 3 38, 809, 232 \ 
Lime_..._------- --------------------------short tons__ 72, 606 443, 398 71, 883 442, 803 
Mineral paints, zinc and lead pigments..._----.-do_--- (1 3) (1 3) (1 3) (1 3) 
Mineral waters..........-.--------_------gallons sold_- (4) (4) (4) (4) 
Natural gas___-_.._-..-..---.----.-...--M cubic feet__| 1,802,000 | 1,060,000 | 1, 777, 000 1, 081, 000 : 
Peat. ..------------------------------------short tons_- (1) (1) (1) (1) i 
Petroleum___..._...-_.----_.-.______-----------barrels_- 838, 000 960, 000 777, 000 880, 000 i 
Rubbing stones and whetstones------------short tons-__- 62 8, 861 (1) (1) 
Sand and gravel__._..__.------------------------do__._| 3, 957,548 | 1,890,185 | 4, 450, 885 2, 293, 749 
Sand-lime brick.__.___._._..-___-.---..----thousands. . (1 2) . (1 2) (1 2) (1 2) i 
Stone..._-_..__..--------------_-_----------Short tons.._| 5 2, 057, 440 | 54, 140, 960 | 5 1, 826,830 | 53, 024, 414 
Miscellaneous §_____.__.-__--_-------------.------ eee |------------| 7, 412, 872 |------------| 7, 708, 268 

Total value, eliminating duplications. ._-_......-|------------| 39, 416, 727 |---.-----.--| 42. 512, 618 | 

1 Value included under ‘‘ Miscellaneous.” 
2 Figures obtained through cooperation with Bureau of the Census. 
8 Value not included in total value for State. 
4 No canvass. oe ; 
5 Exclusive of unclassified stone, value for which is included under ‘‘Miscellaneous.”’ 
‘ Includes minerals indicated by ‘”’’ and ‘”’ above.
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: Mineral production of Iowa, 1934-85 | 

. ; , 1934 1935 
Product. of 

| . Quantity |. Value | Quantity Value 

7 Cement. 2-2 .-2--eecececesenenenennnnnnonn-- batrels- 3, 340, 049 | $5,094,922 | 3, 203,301 | $5, 072, 098 
ay: 

. Products._._-_...----------------------------------|------------] 1 1, 852, 227 |---| 1 2, 006, 021 . 
Raw...--.-----------------------------short tons-- 2,272 3 22, 242 3, 275 233, 547 

Coal._..-.---------------------------------------d0....| 3, 366,992 | 7,862,000 | 3, 650, 163 9, 002, 000 
Ferro-alloys.---.-.--------------------------long tons._ (23) (23) (23) (2 3) 
Gypsum. __..._..-..-----.-----------------short tons_. 180,271 | 1,670, 356 230, 203 2, 215, 770 
Iron, pig_..--...-.-------.------------------long tons__ (2 3) (2 3) 5, 425 (2 3) 
Mineral waters. ...-...-.--.--------------gallons sold-- (4) (4) (4) (4) 
Peat_....---.------------------------------Sshort tons__ —) (3) (3) (3) 
Sand and gravel___._-..--.-.----.---------------do_--.] 4,348, 862 | 1,393,800 | 5, 732, 742 1, 756, 851 
Stone_..-_.-_-_------------------------.---------do__._] 5 2, 276, 440 | § 1, 934, 364 | 1, 840, 080 1, 645, 937 
Miscellaneous 6.__..._.._..-.---------------------------|------------] 1,320, 509 |.-----------| 1, 714, 363 

, Total value, eliminating duplications. ._.--..----|------------| 19,326, 181 |...---.--.--| 21, 709, 817 

i Figures obtained through cooperation with Bureau of the Census. 
2 Value not included in total value for State. : 
3 Value included under ‘‘Miscellaneous.”’ 

. . 4 No canvass. . * 
5 Exclusive of unclassified stone, value for which is included under ‘‘ Miscellaneous.” os 

_ 6 Includes minerals indicated by ‘%’’ and “*”’ above. 

| Mineral production of Kansas, 1934-85 | 

1934 1985 
Product —— 

Co | Quantity Value | Quantity Value 

Ashphalt (native)...........--.------------short tons__ (1) (1) GQ) () 
Cement_._..._..------------------------------barrels__| ? 2, 425, 867 |? $3, 734, 493 | ? 2, 487, 888 | 2? $3, 778, 104 
Chats__...--.-__-_-----------_--------.----short tons-- 87, 000 13, 200 (3) (3) 
Clay products___._..._-_..-----------------------------|------------| £656, 510 |_._-_..-.-.- (1 4) 
Coal...___._....-.....__-------------------short tons._| 2, 508,254 | 4,619,000; 2,686,164 | . 4,943, 000 
Gypsum_.....__--._._-.-.------------------------d0-~-- 68, 655 383, 910 92, 619 523, 188 
Lead____..._.---------.--------------------------d0---- 6, 805 503, 570 10, 892 871, 360 
Mineral paints, zinc and lead pigments---_-.----do__-- (1 5) (1 5) (4 8) (1 5) 
Mineral waters_...........---------------gallons sold_- (8) (6) (8) (8) 
Natural gas_.....-..----.----------------M eubic feet__| 46, 909, 000 | 14, 124,000 | 57,125,000 | 18,153,000 - 
Natural gasoline_._..._...._-.----------------gallons__| 27, 891, 000 796, 000 | 32, 507, 000 1, 145, 000 
Ores (crude), ete.: a 

Lead....----.--------------------------short tons-_- 2, 000 ) we nena nen n ne | one ee nee ee 
- Lead-zine.._..........---------.-------------do--.-| 1, 159, 600 (7) 1, 337, 400 (7) 

Zinc_...--.----------------------------------d0_-.-} 935, 100 a) 1, 562, 700 (7) | 
Petroleum_..........--------------------------barrels_.} 46, 482,000 | 47,850, 000 | 54,843,000 | 56, 750, 000 
Pumice__....-.....-.--.-------------------Sshort tons_- . 39, 283 102, 668 41,111 108, 349 
-Pyrites_........._.-.-.--------..---.------.-long tomS_-]..-.----..-.-|------------ (1) me) 
Salt...._._-..-.-----------.--_-_-----.-----short tons_- 768, 183 | 2,949, 930 608, 204 2, 309, 482 

. Sand and gravel___.-.......---------------------do-___| 1, 681, 619 698, 461 | 1,570, 975 666, 529 
Stone...._.._......---- ee ene ee ee ne--e--------0__--| 8 1, 371, 300 | § 1,350, 391 | $1,852,170 | 8 1, 833, 763 
Zine______.---.----.-----------_-----------------d0-...- 38, 261 | 3, 290, 446 54, 110 4, 761, 680 
Miscellaneous 9_............----------------------------|------------| 1, 605, 819 |--...--.---- 3, 086, 330 

Total value, eliminating duplications............-]------------| 81, 117, 503 |------.-.---| 96, 905, 947 

! Value included under ‘‘Miscellaneous.’’ | : | | 
2 Exclusive of natural cement, value for which is included under ‘‘Miscellaneous.”’ 
3 Figures not available. 
4 Figures obtained through cooperation with Bureau of the Census. 
5 Value not included in total value for State. 
6 No canvass. 
7 Not valued as ore; value of recoverable metal content included under the metals. 
8 Exclusive of unclassified stone, value for which is included under ‘‘Miscellaneous.”’ 
* Includes minerals indicated by ‘‘!’’, ‘‘?’’, and ‘‘8”’ above.
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| Mineral production of Kentucky, 1984-85 

| 1934 ; 1935 
Product an Te 

Quantity Value Quantity Value 

Asphalt (native)_......................__--short tons_- (1) (1) (*) (4) 
Cement-.____..--..-..-----.-.----__.-...._.___barrels_- (4) (4) (1) (1) 
Clay: i 

Products__.-..2.-----------------------------------|---------- ee (1 2) ----------..| ? $3, 884, 049 \ 
Raw-_._.__-----.._-.----...--..-.--...-short tons_- 140, 842 | 3% $606, 703 232, 797 3 781, 210 ‘ 

Coal____...-----..--------------------------------d0_...] 38, 525, 235 | 60, 548, 000 | 40, 760,939 | 65, 956, 000 : 
Coke_.._.__..-----.----.--2---------------------do__--} (1 3) (i 3) (i 3) (1 3) 
Fluorspar._._..-_...--.--.-..------------------do-_--- 43, 163 690, 990 68, 679 1, 017, 451 ; 
Iron, pig. --.-...._....-_.-._.--._-.-....___--long tons_- 170, 399 (1 3) 218, 837 (1 3) ; 
Lead__.-..----.----------------.-----------short tons__| 104 7, 696 132 10, 560 
Lime_.__._...._--..-----.-..-...----------------d0_-_- (1) (1) (4) (1) 1 
Marl, caleareous_.......-.-.-..-------------..---do__-_. (1) () weone------e {ee ee-- eee . 
Mineral waters___............_....--_----gallons sold_- (4) (4) (4) (4) 
Natural gas._.........------------------M cubic feet__| 33, 124,000 | 14, 973,000 | 39,738,000 | 17, 730, 000 
Natural gasoline_...........-....-...-_....__.-gallons__| 4, 171, 000 177,000 | 5,614, 000 287, 000 
Ores (lead and zinc) -..__......__...._._....-short tons_- (5) (5) (5) (5) 
Petroleum_-_-.-_--.-----...-..---------.---.---barrels__| 4,860,000 | 5,640,000 | 5, 258, 000 6, 000, 000 
Sand and gravel_..............--......-.-.-short tons__}| 1, 069, 656 789, 748 856, 381 550, 569 
Stone....-_-.------2------------------------------d0_...} 1, 992, 820 | 1, 760, 756 | 6 1,956,810 | 6 1, 709, 330 
Zinc. ...._------....-.---------------------------do-__- 125 10, 750 127 11, 176 
Miscellaneous ?__.._.-.----.----------------------------|------------| 8, 748, 200 {_-.-_.._.-._| 6, 755, 036 

Total value, eliminating duplications. __.._......_|-.--.-------| 89,042,117 |..._...-----| 98, 486, 090 | 

1 Value included under Miscellaneous.” i 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. . 
4 No canvass. . 
5 Figures not available. - . 

_ 8 Exclusive of sandstone, value for which is included under ‘‘Miscellaneous.’’ 
7 Includes minerals indicated by ‘“!”’ and ‘8’ above. . 

Mineral production of Louisiana, 1934-85 | 

| " 1934 1935 

Product | 

Quantity Value Quantity Value 

Cement...._..-.------.------_.---__-_...-.-_barrels__ (1) (4) (4) (1) 
Clay products____.....-..--..----.---------------------|-.------.---| 2 $63,463 |___.__._____| 2 $176, 352 
Lime.._....-...-...------.-----..--.-..----short tons_- (1) ¢3) (1) () 
Mineral waters... _..-...............------gallons sold_- (3) (3) (3) (3) 
Natural gas. -..._...--.-----------------M cubic feet__|225, 713, 000 | 42, 531,000 |249, 450,000 | 46, 468, 000 
Natural gasoline_...................--.--------gallons__| 40, 558,000 | 1, 141,000 | 49, 732, 000 1, 871, 000 
Petroleum___._..-.---------.-------.----------barrels_.| 32, 869,000 | 31, 850,000 | 50,330,000 | 49, 820, 000 
Salt_._..-....-.--....--.....-..__-._._-.___-short tons-- 567,289 | 2, 854, 785 702, 990 2, 514, 896 
Sand and gravel. ._....-_....__..--__..__-.-...--do__--| 1,090, 331 646, 883 | 1,359, 567 869, 140 
Stone___...---_.- 22-2 eee -- d0__ (4) (1) (1) (1) 
Sulphur. _..-__._.--...__.---..-...__.....--_long tons_- 307,186 | 5,350, 487 275, 747 4, 867, 988- 
Miscellaneous 4._..._._._.--.-.-.-------.---------------|--------- 773, 165 |.-.--------- 957, 334 

Total value, eliminating duplications...........|_.......-...| 85, 210, 783 ceneeeeeeee| 107, 544, 710 | 

1 Value included under ‘‘Miscellaneous.’’ 
2 Figures obtained through cooperation with Bureau of the Census. , 
3 No canvass. , 
4 Includes minerals indicated by ‘‘!’’ above.
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Mineral production of Maine, 1984-85 | : 

1934 1935 

Product TT | 

Quantity Value Quantity Value . 

Cement... .._---------------------------------._barrels_- (1) (1) ) (1) 
Clay: 

Products_...--..-----------------------------------|---_------..| 2 $226,952 |_-.__...__._] 2 $314, 313 
Raw ______..---._.__-._----..-_-__.--.-short tons__ (1 3) (1 3) (1 3) ( 3) 

Feldspar (crude) -._______._....._.....__...-long tons_- 14, 685 . 82,854 17, 103 99, 770 
Gems and precious stones_____...___..-..-_.-_-_------_|-------___-- (4) ween ene en eee (4) 
Lime_.......-----.-.---_._-._-.--._--_____-_short tons.- (1) (1) (1) (4) 
Mica: . 

Serap_...-----.----------_---L ee ----d0--_- |---| 70 980 
Sheet._.......-.-----.. 22-22 -___.__---_ pounds... (4) (1) wae nena en ne | one eee ne 

Mineral waters.__.................___----gallons sold_- (4) (4) (4) (4) 
Peat....-.__.------ 2 -__---.-------------__short tons... (1) (1) (1) . () 
Sand and gravel_..._____-_......-..-..-_..------do____| 2,030, 222 238, 761 | 2,326, 814 256, 365 . 
Slate.......- 22 e eee eee 133, 8385 |-.---- 2 Le - 221, 799 
Stone.._.-.._-_._..._--___----.---_----._____short tons_- 5 138, 620 5 949, 632 5 151, 660 5 968, 675 
Miscellaneous 6____._.-__--------- ee _e |] -eee 720, 065 |.--._.___--- 697, 752 

Total value, eliminating duplications. ___.....__.]_...._-...__] 2,352,076 |_..____.___- 2, 559, 648 

1 Value included under ‘‘Miscellaneous.” 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
4 No canvass. 

; 5 Exclusive of basalt in 1934 and of unclassified stone in 1935, value for which is included under ‘‘Miscel- 
aneous.”’ , 

6 Includes minerals indicated by ‘‘!’’ and ‘5” above. 

| Mineral production of Maryland, 1984-35 

| | 1934 | 1935 . 
| Product TT 

Quantity Value Quantity Value - 

Asbestos_....-.---.---------------..--....-short tons__ (1) (2) (4) - (1) 
Cement.__..._.___-._....________--.----_--_-____barrels__|. (1) (1) (1) (1) 
Clay: 

Products_..__..-....-------------------------------|.----_._--._|?$1, 807, 667 |_...__....__| 2 $2, 466, 470 
Raw. .____-------------__-._-_-.__-_.._-short tons__|. 22, 700 3 78, 604 17, 048 3 94, 625 

Coal___..-.-------.----- eee ----_-----do__-_-}] 1, 627, 112 3, 089, 000 1, 678, 059 3, 266, 000 , 
Coke____:-.-.--_--------_- 2-2 eee eee -d0___- 784, 539 (1 3) 929, 617 (1 3) 
Feldspar (crude). .---....---....--__-.-----_long tons_- (1) | (1) (1) () 
Tron, pig..._._____-___..-2 22-2 ----__..-.do___- 704, 304 (1 3). 863, 861 (1 3) 
Lime...____..-.-2----__--_-_--.----_--..._short tons__ 28, 167 191, 071 39, 528 300, 021 
Marl, calcareous. __.._-_------------.------------d0___. (1) (1) (1) () 
Mineral waters.__..-_..._.._....._.-..-__gallons sold_- (4) (4) (4) (4) 
Potassium salts___....___....__........____short tons__ ¢3) () (!) (4) 
Sand and gravel-___--....__-----------------.-...d0___-| 1,693,112 | 1, 708,519 | 1, 483, 386 1, 434, 761 
Silica (quartz) _.....-...._-_-_.-------_-__-_-___._-do____ 564 6, 390 405 6, 075 
Slate._.._...------------ eee |e eee (1) wo---------- (1) 
Stone_____.-___---------------.--.-----..._short tons_.| 5 897, 830 | 5 1, 127, 798 5 623, 770 5 829, 915 
Tale__..._...-- eee d0___. (4) (1) () (1) 

_ Miscellaneous 6____.___......----------------------.----|------------| 18, 167,128 |........-.-.] 18, 694, 318 . 

Total value, eliminating duplications__..____.._..|_.........-.| 10, 128, 349 |-----.--_._.] 10, 035, 751 

1 Value included under ‘‘Miscellaneous.’’ 
? Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
4 No canvass. 
5 Exclusive of marble, value for which is included under ‘‘ Miscellaneous.” 
6 Includes minerals indicated by ‘‘!”’ and ‘5’? above.
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: Mineral production of Massachusetts, 1934-35 

1934 1935 

Product TT aa 
oo. Quantity Value Quantity Value 

Briquets, fuel. ____---..------__--__-_-...__short tons_- (i 2) G2). (1 2) (1 2) 
ay: 
ProductS..__.._...__-------_-__----------------------|------------| 3 $806, 201 [------------| 3 $883, 797 ; 
Raw _..__-_-_---------------------------short tons_- 1, 014 2 12, 761 753 2 8, 868 

Coke___..____..._._.-- eee eee eee --------d0__-.]} 1, 127, 632 | ? 7,181, 783 | 1,006,115 | 2 6,048, 544 
Tron, pig. __-..-.----..-__-..----------------long tons_- (i 2) - (12) (i 2) (1 2) { 
Lime...__.___..-___-_-.-----=-.----------.-short tons... 52, 518 452, 494 67, 969 642, 755 - 
Mineral waters___-.-.--...---------------gallons sold_. (4) (4) (4) (4) . I 
Peat_.__..-----___.---_--------------------short tons_- () (1) - (A) QQ) : 
Sand and gravel._._._._-_-_-..-._---------------do..._| 2, 033, 201 | 1,109,066 | 1,876, 660 831, 103 i 
Sand and sandstone (finely ground) -.-._.....----do__-- 514 3, 471 995 5, 723 i 
Sand-lime brick.._......._-....-..-------..thousands__ (1 3) (1 3) (1 3) (1 3) 
Stone_....._...._---.....-..---_--------.__-short tons__| 2,347,080 | 3, 743,875 | 51,848, 740 | 53, 204, 858 
Miscellaneous §_.......---------------------------------|------------ 781, 728 |.----------- 530, 357 

Total value, eliminating duplications...........-.--|------------| 6, 165, 303 |------------| 5, 650, 148 

1 Value included under ‘‘Miscellaneous.”’ 
2 Value not included in total value for State. , 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. 

- 5 Exclusive of marble, value for which is included under ‘‘Miscellaneous.” 
6 Includes minerals indicated by ‘‘!’”’ and ‘5’ above. - , 

| : Mineral production of Michigan, 1984-35 ' 
i 

. 

1934 1935 | 
Product. ——_—— (Oooo, ooo 

Quantity Value Quantity Value 
a 

Bromine.___.__.._----------------------------pounds-_.- (1) (1) (1) (1) 
Calcium chloride.__......-..-....----..----short tons-- (1) (1) (4) (1) 
Cement. --------22---2220--22necenneeeenoonn- DATTeIS-- 3, 945, 375 | $5,920,214 | 4,325,134 | $5,971, 720 ; 

ay: . 
Products__.-.--------------------------------------|------------| ? 8, 224, 189 |------.----- (i 2) 
Raw...-.-.----------------------------Sshort tons-- (1 3) (1 3) (2 3) (2 3) 

Coal_._..---------------- eee - OL 621, 741 | 1, 940, 000 628, 384 | 2,017, 000 
Coke._..........--__---_-.----------------------G0__-.| 2, 547, 747 |3 14, 348, 536 | 2, 482, 302 | 3 14, 125, 590 
Copper_-__-...-._-----------------------------pounds_-| 48, 215, 859 | 3, 857, 269 | 64, 108, 689. 5, 321, 021 
Gems and precious stones______------------------------|------------ (4) ween ee eee ee (4) 
Gold 5_____-__-.--.-----------------------troy ounces__} ~" 59 2,049 |_.-.--------]|------------ 
Gypsum_______----.--.--:------_----------short tons-_- 281,033 | 2, 469, 222 342, 989 3, 315, 222 4 

, Iron: 
Ore— . 

‘ Sold to furnaces_.__._.--.------.--.-long tons_.| 5,497,953 | 15,646,165 | 7,235,698 | 20, 788, 153 i 
Sold for paint__..__..._---.._-.-----.----d0---- 1, 165 (4) 401 (1) | 

Pig__._...-._--..---__----.------------------d0---- 644, 895 | 3 9, 987, 451 781, 458 | 3 12, 225, 499 | 
Lime__.-._---------------------------------short tons_- 32, 844 240, 181 35, 401 260, 097 
Magnesium_.__._....------__-----------------pounds-_-| 4, 249, 838 (1) 4, 241, 218 (1) 
Magnesium chloride (natural) ____-._-------------d0---- 3) (4) (1) (1) | 
Magnesium sulphate (natural)_....-.-.----------do-_--- (1) (1) (4) (1) 
Manganiferous ore____-..-------------------long tons_- 595 (4) 5, 402 16, 140 b 
Marl, calcareous. ._-_-.--------------------short tons_- (1) (1) (1) (1) i 
Mineral waters______._...-...._-_-___--_-gallons sold__ (4) (4) (4) (4) | 
Natural gas____......-.--.-.-------------M cubic feet__| 2,789,000 | 1,421,000 | 4, 203, 000 1, 973, 000 
Natural gasoline_....---.----------------------gallons_- 589, 000 15,000 | 1, 850, 000 71, 000 
Ores (crude), etc.: i 

Copper__.___---------------------------short tons_- 700,055 | = (6) 1, 376, 803 (8) 
Dry and siliceous (gold and silver)_..--.----.do_--- 800 (6) Wooten eee ee |eneeee-e eee 

Peat__.._.---------------------------------------d0___- (1) (1) 5, 000 10, 997 
Petroleum.__...___._--.------------------------barrels__| 10, 603, 000 | 10,820,000 | 15,776,000 | 16, 350, 00U 
Salt_.....___________.___--___-_-.-...-._.--_short tons__| 2,012,370 | 5,470,684 | 2, 128,171 5, 337, 536 
Sand and gravel______.__.._.__-.--.--------------do_-_.| 5,482,071 | 2,197,838 | 6, 591, 748 2, 794, 031 | 
Sand-!ime brick_.-_---.--------------------thousands-_- 2 5, 575 245, 129 210, 684 291, 409 
Silver__.._....-_.-----__-___-__..-__.__.__troy ounces__ 529 342 4,219 3, 032 
Stone__...._---------_---------------------short tons_.| 7 6, 617, 770 | 7 3, 718, 398 | 7 8, 230,930 | 7 4,315, 462 
Tale__..._..-.._____-----------------------------d0__-- (4) (1) wooeen ee eee |------ === 
Miscellaneous 8.__..__.__-------------------------------|------------| 4, 844,306 |------------] 8, 518, 965 

Total value, eliminating duplications..........._.].......---_.} 61, 831, 364 |------------| 77, 149, 2°6 

tt 

1 Value included under ‘‘Miscellaneous.”’ 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
4 No canvass. 
5 Gold valued at $34.95 per ounce. 
6 Not valued as ore; value of recoverable metal content included under the metals. 
7 Exclusive of sandstone, value for which is included under ‘‘ Miscellaneous.” 
8 Includes minerals indicated by ‘!”’ and ‘‘7” above.
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- Mineraljproduction of Minnesota, 1984-35 

TT I I I I 

. 1934 1935 

Product . a 

Quantity Value Quantity Value 

Briquets, fuel_____....._.........-....-....short tons__]..02..--2-22]--2-.--222-- (1 2) (1 2) 
Cement__._._...___._-...----------.---.-------barrels_. (@) () (1) () 
Clay: . 

Products_..........-.-.----------------------------|------------| 3 $708, 616 Jel (2.3) 
Raw _...-....--.----.-..--.-..-----.-short tons__ (1 2) (1 2) 3, 220 2 $7, 594 

Coke____..._-----2------------------------------d0__ 417, 447 (i 2) 430, 082 (2 2) 
Flint lining for tube mills__.___._..__....__-_-.---d0_.__]. (4) 3) QE) -() 
Gems and precious stones_____.__..-.-.-----------------|------------ (4) ween eee eee (4) 
Iron: 

Ore— . 
Sold to furnaces_.................-_-long tons._| 15, 768,418 | 41, 843,148 | 20, 035, 653 | 50, 260, 668 
Sold for paint.........._..-.--2-.._.___...do_..- 774 (4) 1, 250 (1) 

Pig... oe ------do_.--]| ff 0 *) det (i 2) (i 2) (1 2) 
Lime____..._..-----.------.-------.-_-..---short tons_- b(1) Fr (1) (1) (1) 
Manganiferous ore_...-...------------------long tons_.}' 197, 622 510, 017 497, 304 1, 199, 358 
Marl, calcareous._.___.....------.----------short‘tons_.|............].-.-.------- 2, 600 1, 900 
Mineral waters...-...._..............----gallons sold__|: (4) (4) (4) (4) 
Peat. .._--.---..--._.-_..-.__-___.._._.___-short tons__ (1) (1) () (1) 
Pebbles for grinding. ._....._......-..-..--.--.--d0_-.- (t) (1) (1) (1) 

~ Sand and gravel____.__._.___-____._.---_.-------do____} 5,217,775 | 2,064,876 | 6, 166, 064 2, 169, 332 
Sand-lime brick..____..........._.._._.....thousands__ 3 6, 899 3 49, 510 (1.3) (i 3) 
Stone__......--.- 2-2 _2_-__-__--.__-short tons... 797,510 | 1, 925, 753 . 529, 670 1, 123, 061 
Miscellaneous 5__..._ 2-2 eee] eee} 4, 559, 648 Joe ee 6, 246, 508 | 

Total value, eliminating duplications......._..__. eee ee 48, 330, 235 |__.........-| 57, 318, 256 
| 

. 1 Value included under ‘‘ Miscellaneous.’’ | - | 
2 Value not included in total value for State. - 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. , 
5 Includes minerals indicated by ‘‘!’”’ above. . 

| Mineral production of Mississippi, 1934-85 

| | . 1984 |. 1935 
. Product CU oan 

a . Quantity Value Quantity “Value 

Clay: . . 
Products._......2-------- oe eee eee fee nee ee (1 2) waneceoeea--| 2 $450, 505 
Raw. ....------------..------.--.--.---short tons_- (1 8) (1 3) weno eee e nn ee| n-ne ene ee 

Mineral waters._.............-...._...._-gallons sold_- (4) (4) — (4) (4) 
Natural gas.____._.__........--.--......-M cubic feet_.| 8, 245,000 | $2,021,000 | 9, 643, 000 2, 259, 000 
‘Petroleum___..-_....--.--.------.-.-__-.-.-..--barrels_- (1) (4) 2, 000 1, 000 
Sand and gravel_......_.._..____..._......-short tons__ 677, 828 349, 800 924, 406 381, 799 
Stone.__..-.....-.--- 2 ---------------d0L (1) (1) (4) (1) 
Miscellaneous.....-...--.---------------------- eee eee] eee 150,921 |... .___- 305 

| Total value, eliminating duplications....._.......]....._------| 2,520,521 |_--_-_.-._-- 3, 092, 609 

1 Value included under ‘‘ Miscellaneous.” 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. . 
4 No canvass.
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Mineral production of Missouri, 1934-85 
ee 

. 1934 1935 

Product TT I 

Quantity Value Quantity Value 

Asphalt (native) .._..........___.-..____._.short tons.- (1) (1) (1) (1) . 
Barite__._...--2--2-- ee ---0_- 118, 836 $581, 889 131, 921 $727, 888 Gj 
Briquets, fuel...-....-.-...--.---2.-------_-_.--do____ (1 2) (1 2) (1 2) (1 2) 
Cement. -_...----------------..-----.---..-_-_barrels__| 3,779,125 | 5,449,606 | 3, 291, 332 4, 940, 713 | 
Ghats. .-------------n n= --nneeennnneooo oe Short tons..| 1,937,000 484,350 | 1, 496, 700 248, 250 

} ay: . : # 

Products...-.--------------------------------------|------------] 3 6, 323, 896 |..---.-...._| 37,443,931 
. Raw._._--.--..-.---.....-._--____---.-._short tons_. 223, 022 2961, 854 268, 258 | 21, 006, 862 i 

Coal___....---------------.--------------..------do__._| 3,352, 283 | 6,278,000 | 3, 645, 996 6, 924, 000 
Coke.......----.-2-22-e eee ------d0__ (1 2) (1 2) (1 2) — (2) 
Copper. ..-------.-.--.--_.---..-_-.-.--__-.--pounds__ 46, 276 2, 702 67, 660 5, 616 
Tron ore..--.-----...--------.-..-.-.----.-.-long tons__ 4,154 13, 271 2,069 | 8, 764 
Lead._.........--..---.-.-......-..._.--.--short tons_- 90, 493 | 6, 696, 482 97, 493 7, 799, 440 
Lime_...-.--.-- 22 -----_-_-.d0___- 272, 236 | 1, 538, 900 312, 462 1, 759, 918 
Mineral paints, zinc, and lead pigments. - ..___.-do____|_----..._.._|---------___ (1 2) (1 2) 
Mineral waters. ...-...._-.--.....__-...-gallons sold_- (4) (4) (*) (4) 

. Natural gas__._._._...._...-.............M cubic feet_-_ 549, 000 278, 000 609, 000 282, 000 
Ores (crude), etc.: . 

Lead..__-_-_-.---.--.-.--.._.--_-_.-..-short tons_.| 2, 989, 700 (5) 3, 083, 700 (5) 
Lead-zine_...........--------- ed... 60,700 | ~— (4) 185, 100 (5) 
Zine....---.-__-----.---- ee -------_----do___- 364, 600 (3) 367, 800 (5) 

Petroleum_____.___._.._--__..-.-_____.__--._..-barrels__ 35, 000 29, 000 45, 000 40, 000 
Pyrites...........__-....-.._..........__-.__long tons_. 14, 557 51, 640 24, 883 77, 263 
Sand and gravel___.._------.. --...-......--short tons_.| 2,381,453 | 1,462,740 | 3, 109, 104 1, 889, 787 | 
Sand-lime brick.______...__-____........__-thousands_. (23) — (1 3) wennee-n- ee {eee eee 
Silica (quartz) ......-.-.---------.----------short tons__ (1) (1) (1) (1) 
Silver__..-...----...---.--------_._._____-troy ounces_- 63, 066 40, 770 110, 551 79, 459 
Stone.-_.._-__---.-.-......----..__-___..__-short tons__] § 2, 438, 260 | 6 2,913, 415 2, 263, 350 2, 695, 352 
Tripoli_..._.__-.--------_.- 222222. do___- (1) (1) (4) (1) 
Zine.__._.._-----------.------------.----.-------do__--| . 7,059 |: 607,074 J, 263 639, 144 
Miscellaneous ’?_._-_-......-----------_-----.------------}------------| 1, 247, 281 }-2- 1, 444, 849 

Total value. eliminating duplications_._.._......_.]......_...__| 32, 954, 5384 |_...._....__] 35,800, 213 

ee 

1 Value included under ‘‘Miscellaneous.”’ 
2 Value not included in total value for State. 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. 
5 Not valued as ore; value of recoverable metal content included under the metals. 
§ Exclusive of unclassified stone, value for which is included under ‘‘Miscellaneous.”’ 
7 Includes minerals indicated by ‘‘!’’ and ‘6’? above. |
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Mineral production of Montana, 1934-85 | 

1934 1935 

Product ign gg 

Quantity Value | Quantity Value 

Arsenious oxide___.____---------.----------short tons_. 6, 833 $348, 704 8, 154 $320, 148 
Asbestos_.__-._.---_._--..--.-..--.---------------d0__-- 8 240 94 2, 500 
Cement.___._..._.._._..----------------------barrels-- (1) (1) (1) (1) 
Clay: 

Products__.......-___---._---._--------------------|------------ 298, 593 |_.-.-------- (12) 
Raw. _------.-------------------------short tons__ 2, 675 3 4, 800 11, 344 311, 291 

Coal___...._-.------_-.--------------------------d0__._| 2, 565, 702 | 3,997,000 | 2,758, 906 4, 146, 000 
Copper-_._..-----------_----------------------pounds--| 63, 265, 000 | 5, 061, 200 |154, 957, 470 12, 861, 470 
Gems and precious stoneS-_._.--------------------------|------------ (4) wee ennennune (4) 
Gold 5__.__-.--.-__--_-.-----...-.--------troy ounces-. 97,446 | 3, 405, 736 151, 088 5, 288, 081 
Graphite, crystalline__........-.--------------pounds.-| — (?) () (1) (4) 
Gypsum..__.-.-.----.-.--.-----------------short tons-- (1) () (1) (1) 
Lead___-..----__--_.--_.-_----...---------------d0___- 10, 005 740, 370 15, 589 1, 247, 101 
Lime_.____--....--..-.-----_--------------------d0__-_- (1) (4) (4) (1) 
Manganese ore._...._.----------------------long tons-- 11, 548 362, 450 10, 823 340, 002 
Manganiferous ore.__--...-----------------------d0---- 11, 247 43, 484 6, 818 32, 077 
Micaceous minerals (vermiculite) __..-.-..-short tons-. (1) () 6, 868 85, 920 , 
Mineral waters. .........-.--_----__-------gallons sold_- (4) (4) (4) (4) 
Natural gas__._...__........--.--_-.--..M eubic feet__| 14,971,000 | 4,415,000 | 19, 870, 000 5, 587, 000 
Natural gasoline_......._...--------.-.--------gallons__| 1, 237, 000 83,000 | 1, 739, 000 151, 000 
Ores (crude), etc.: . 

_ Copper.-...._--..----------------------short tons__ 458, 587 (6) 1, 259, 892 _ (8) . 
Copper-lead_..-.--.--------------------------d0--._|-.----------|------------ 308 (6) 
Dry and siliceous (gold and silver)...--------do---- 287, 828 (8) 554, 853 (8) 
Lead__--...---.----.------------~-.---------do-__- 10, 321 (6) 9, 085 (6) 
Lead-zine__._....-.-...-.--------.----.------d0___. 244, 303 (8) 464, 5384 (6). 
Zine____._.----------------------------------d0-_.- 65, 913 (6) 123, 441 (6) 

Petroleum________-.-..------.-----------------barrels_.| 3, 603,000 | 4,380,000 | 4, 603, 000 6, 150, 000 , 
Phosphate rock_._._....-------.------------long tons... 2, 086 7, 613 27, 497 73, 701 
Pyrites.___.--......-----_.----------------------d0_.-- (4) (1) (1) () ‘ 
Sand and gravel__.___..._....--.--.--.-----short tons._| 5, 257,164 | 2,073, 513 | 7, 692, 457 2, 830, 095 
Silver_._..._._._.._-.__..------------------troy ounces..| 4,006,468 | 2,590,040 | 9,322,951 6, 700, 871 
Stone__._..-------.--------_._..-------.---short tons_- 434, 260 407, 363 7 193, 430 7 190, 382 
Zinc__._.-.-.-_--.-------------------------------d0__.-. 30, 721 2, 642, 017 54, 781 4, 820, 705. 
Miscellaneous 8.__._....__--..--------------------------|------------ 774,173 |_-..-.-.----| 1, 269, 500 

Total value, eliminating duplications.-...-.....-.|------------| 31, 480, 496 |..-..-..----| 52, 096, 553 

1 Value included under ‘‘Miscellaneous.”’ . . 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. . 
4No canvass. . 
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
6 Not valued as ore; value of recoverable metal content included under the metals. 
7 Exclusive of sandstone, value for which is included under ‘‘Miscellaneous.”’ 

. 8 Includes minerals indicated by ‘‘!”’ and ‘‘7”’ above. 

Mineral production of Nebraska, 1934-35 

1934 1935 

Product ee ee ae 

Quantity Value Quantity Value 

Briquets, fuel_....---.-..--_--_------------short tons-- (1 2) (1 2) (2 2) (1 2) 
Cement.-_......_------------------------------barrels_. (1) (1) (1) (1) 
Clay: 

Products_---.---------------------------------------|------------ (13) wa eenene nee (1 3) 
Raw.__.--.------------.---------------short tons_- 9, 006 2 $6, 226 10, 303 2 $21, 762 

Mineral waters___-.....------------------gallons sold__- (4) (4) (4) (4) 
Pumice_.._........---.--------------------Short tons-- (4) (1) . (1) (1) 
Sand and gravel_.._-_..-...----------------------do_--.| 1, 483, 407 591,513 | 2,028, 637 854, 412 
Stone. ___-_...-....----__----.-------------------d0_.-- 294, 690 402, 367 203, 210 294, 805 
Miscellaneous 5...-_..------.-------------------------~--|------------| 1, 828, 854 |..---------.| 2, 105, 574 

Total value, eliminating duplications._...-...----|------------| 2, 790,571 |.--.--------] 3, 228, 856 

1 Value included under ‘‘Miscellaneous.”’ 
2 Value not included in total value for State. 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. 
5 Includes minerals indicated by ‘“!”” above. . .
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. Mineral production of Nevada, 1934-85 
Ee 

1934 1935 
a Product ee 

, Quantity Value Quantity Value 

Antimony ore__......-_..2....._-...---.----short tons__|__...._._._.]_...._____.. 14 (1) 
Barite_._.-__---..--------------------------d0-____ (1) (?) (1) (1) 
Clay: . 

Products_.._.....-.-...-------.-.------------------|_.--2-- ee (1 2) ween nee ee (1 2) 
Raw.__.-..--..-----.---.--_--_.-------short tons__|___..___..__ |... 0. 650 3 $3, 896 

Copper _.._.-...-...---------.----------------pounds_.| 41,611,119 | $3, 328, 890 | 74, 266, 000 6, 164, 078 
Diatomite__-..-...---...-..._-.._...-..---..-short tons__ (1) (1) - (4) (1) i 
Feldspar (crude)-_.--_._...-._......._:..-.--long tons_- (4) (1) (1). (1) 
Fluorspar ._._..-.-.2.-----..-----.---------short tons... 631 (1) 1, 040 (4) . 
Fuller’s earth. _.__.._...-.2--.22---_----_----.-..d0____ (1) (4) (1) (4) 
Gems and precious stones__.._....-.---....------.-__-_|.-_._1.-__- (4) ween nen enn (4) 
Gold 5____-------..--------.--._...-.---- troy ounces__ 144, 275 | 5, 042, 417 188, 031 6, 581, 085 
Graphite, amorphous_.....___-___...._-__--short tons__ (4) (1) (1) (1) 
Gypsum.._.-.2-- 1. ee-__-- .d0__. . 82, 348 (4) 106, 894 () 
Lead__.-....----.---..-----.- ee ---_----_-do___- 10, 991 813, 329 12, 676 1, 014, 080 
Lime___--..-.----..---. 2-2-2 -------------d0__-- (1) (4) () . (1) 
Magnesium hydrate (natural) (brucite)....__..._do___-_ ‘3 (1) ween nen e mene | eee eee ee 
Marl, calcareous__._....-_..-.-..--.----.--------d0___- (i (1) waee nn ee n-ne] eee ee 
Mercury -.-----.------.-.-----_._--flasks (76 pounds) -- 300 22, 160 190 18, 678 
Mineral waters._...................--_-.-_gallons sold__ (4) (4) (4) (4) 

. Molybdenum.-_.__...._.....-....-_.--_..._.--pounds-_ 24, 116 (4) GQ) () 
Ores (crude), etc.: 

Copper__...._--------..-----.-----.----short tons__|. 1,819, 913 (8) 2, 904, 641 (8) 
Copper-lead_____..---....-...--....----.-.-.-do___. 72 (8) 135 (8) 
Dry and siliceous (gold and silver)._____...__.do___-_ 901, 454 (8) 1, 263, 751 (8) 
Lead___.-..-.--..---..---------_----_--.--..d0___. 24, 931 (8) 29, 494 (8) | 

Lead-zine__.......---.-_.---.--------------._d0____ 153, 412 (8) 194, 798 (8) 
_ Platinum ___.._.--2-..--------_.--.--._.--troy ounces__|____-_-_.2._|_. 0-02. -__- 2 65 
Salt_-----.-.. 2-2-2222 .____._---._-_-short tons__ (1) (4) (1) (3) | 

' Sand and gravel.__-..---._-...--__-...-.-----...do_.._| 1,377, 496 597, 453 | 1, 434, 078 667, 794 
Silver___-....-.-._.--------.-..-----------troy ounces__| 3, 057,114 | 1,976, 316 4, 393, 426 3, 157, 775 
Sodium sulphate from natural sources_____-_short tons__ (1) (1) 214 1,915 : 
Stone..-_-..-------- eee d0___- 7 64, 880 774,219 | 1, 093, 240 491, 050 
Tungsten ore (60 percent concentrates) _--._______do___. 1, 044 (4) 1, 219 (4) 
Zin€___._-----.-------.-_-----------------__....d0___- 13,940 | 1, 198, 874 15, 536 1, 367, 168 
Miscellaneous 8_..__.-..-..-------..---------.----------|------------| 1, 649, 211 |__...__ 1, 529, 061 

Total value, eliminating duplications_____..._.___|......_..__. 14, 702, 869 |.._..._...__| 20, 987, 749 . 
ee 

' 1 Value included under ‘‘Miscellaneous.”’ 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
4 No canvass. 
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
6 Not valued as ore; value of recoverable metal content included under the metals. 
7 Exclusive of basalt, value for which is included under ‘““Miscellaneous.”’ . 
§ Includes minerals indicated by ‘!’”’ and “7”? above.
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Mineral production of New Hampshire, 1934-85 

1934 1935 

Product oe I 

, Quantity Value Quantity Value 

Clay products_..........-------------------------------|------------| 1 $172, 162 |_-----------] 1 $202, 051 
Feldspar (crude) __..__----------------------long tons-.- 12, 119 80, 733 15, 490 115, 089 . 
Fluorspar___-_..._-.-----------------------short tons_.}_...-__-----|------------ 12 (?) . 
Garnet, abrasive__._._..-------------------------d0---- (?) (2) (2) (2) 
Mica: . , _ . 

- Serap__..------_------1----------------------d0___- 537 9, 529 394 5, 335 
Sheet_____.--.-._.--_---------_-----.-----pounds-- 161, 430 14, 423 131, 586 13, 727 

Mineral waters. __._....------------------gallonssold_-| = @) (3) (3) (3) 
" Peat___..-__--____---_-_------..-----.-----short tons-- (2) (2) (?) (2) 

Sand and gravel_____...-.._-__.-.----------------do0----} 2,810, 674 300, 213 | 1, 675, 569 153, 704 
Stone_______-._-__-_._---------------------------d0_--- 50, 670 547,997 | _ 33, 050 188, 016 
Miscellaneous 4..__.....-.-.-----------------------++--|------------ 24, 232 |------------ 16, 066 

Total value, eliminating duplications. ____....---}------------| 1, 149, 289 |------------ 693, 988 . 

1 Figures obtained through cooperation with Bureau of the Census. 
2 Value included under ‘‘Miscellaneous.”’ | 
3 No canvass. - 
4 Includes minerals indicated by ‘‘?”’ above. | 

Mineral production of New Jersey, 1934-35 , 

| | = — 1934 19385... | 

Product KT ae 

. Quantity Value Quantity Value 

Briquets, fuel_......._.--------------------short tons_. (1 2) (1 2)» waneee ween ee |ee nee bee 
Cement...._....------------------------------barrels_.- (1) (1) ¢3) (1) 
Clay: 

~"Products.....-_--------------1---------------------]-----. ------|8 $10,249,477 |__..-..-----|8 $18, 372, 926 
Raw....--------------------------------short tons-- 68, 791 2 289, 541 79,063 | 2379, 408 

Coke__._..2.----------------- eee eeee eee O----] 910, 121 (1 2) 917, 117 (1 2) | 
Diatomite_..__....-..--.--.-----------_---------d0_--- 150 4, 635 (1) (0) 
Ferro-alloys_._-....-------------------------long tons-- (1 2). (1 2) . (22) (1 2) 
Fuller’s earth__-___.__.-....-..------------short toms__|.......-----]---.--------| - @. (!) 
Iron ore_.....--._------.--------------------long tons-_- 145,326; - (4) 82, 714 346, 285 
Lime__...-._-.---_---.-------.-.--_--------short tons-_- 720 6, 090 5, 515 42,161 
Manganiferous residuum...__...------------long tons_- 65, 236 (1) 113, 997 _ Q).. 
Marl, greensand.....-...--.----------------short tons_- 7, 3385 209, 278 7, 589 219, 749 
Mineral paints, zine and lead pigments._--.---.-do----| . @%) (1 2) (i 2) (2 2) 
Mineral waters__.-__....._-.---..---------gallons sold_- (4) (4) 4. (4) 
Ore (zince)_._--.------------.---------------short tons_- - 469, 339 G6) 476, 608 (5) 
Peat._..._-_..---.-------------------------------d0__-- (1) (1) 9, 762 55, 340 
Sand and gravel__._....___-_----------------------o----| 2,312,794 | 1,756,293 | 2, 573, 732 1, 960, 986 
Sand and sandstone (finely ground)....._.....--.do_-_- 64, 467 291, 733 66, 097 308, 170 
Sand-lime brick..__._..._..-------.--------thousamds__|--_---------]------------ (i 3) (13) 
Silica (quartz)......----.-------------------short tons_- ¢3) Q). (4) (4) 
Stone..__________-_------_-----------------------do_-_-| 1,368,490 | 1, 662,968 | 61,242,000 | 61, 516, 372 
Tale____-_.__.-----------_---------------------- - dO. Q) () (1) (1) 
Zine 7_.______.-----------------------------------do__-- 76, 553 | 8, 772, 200 85, 708 9, 404, 881 
Miscellaneous 8___..___..---.---------------------------|------------| 8, 298, 279 |.-----------| 7, 291, 959 , 

Total value, eliminating duplications........_---_|-----.------| 25, 009, 596 Joorerecccess 28, 514, 673 

1 Value included under ‘‘Miscellaneous.”’ 
2 Value not included in total value for State. 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. 
5 Not valued as ore; value of recoverable metal content included under the metal. 
6 Exclusive of sandstone, value for which is included under ‘‘Miscellaneous.”’ 
7 Value reported for zinc in New Jersey is estimated smelting value of recoverable zinc content of ore after 

freight, haulage, smelting, and manufacturing charges are added. 
§ Includes minerals indicated by ‘‘!”’ and ‘8’ above.
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Mineral production of New Mexico, 1934-35 
meee 

1934 1935 

Product PP 

Quantity Value Quantity Value 

Asphalt (native)_...-...-.-.--..._---...___short tons_- (4) (1) (1) (1) 
lay: 

Products_-.--.--------------------------_.--_---_--|----1------- (i 2) wane ee nn-nee (1 2) 
Raw..__---------.-.--__-______-.--.---short tons_- 1, 411 3 $6, 081 1, 760 3 $5, 677 

Coal____.-----.---------------------------------do_---| 1, 259,323 | 3,402,000 | 1, 388, 877 3, 681, 000 
Copper....-._--_..-----.----------------------pounds_.| 23, 630,000 | 1,890,400 | 4, 505, 000 373, 915 
Fluorspar...-----.-------------------------short tons_- 2,040} (Q) 2, 726 (4) 
Gems and precious stones__.__..._.-..___-..--_---_-----|_-----_-_-_- (4) manne e eee (4) 
Gold 3_____...---.--_-------__-.-.._-...--troy ounces_- 27, 307 954, 380 33, 435 1, 170, 225 
Lead_......---.--.---.--.--_---_.--_....._-short tons-_- 9, 365 692, 973 7, 289 583, 120 
Lime. --...--..--___-__------------ eee do___- (1) (1) (1) —Q): 
Lithium minerals-_-_.._.__..._.-..--.-.-_-/____...do___. (4) (1) poee-- eee |_--- eee 
Mica: . 

Scrap-.---------------.---------------__----do---- 602 7, 957 1, 820 21, 635 
Sheet. __.--.-----------_-----.----__--.-...pounds-- (1) (1) (4) (4) 

Mineral waters. ___......._......._..._._-gallons sold_- (4) (4) (4) (4) 
Molybdenum -.-_____-_--____.-.__.-._....___..-pounds-- (1) (1) 4) (1) 
Natural gas_....._2....--.------------.--M cubic feet__| 24,075,000 | 3,674, 000 | 27, 931, 000 4, 292, 000 
Natural gasoline_---_.-.----------..._._---.._-_gallons__| 21, 748, 000 570, 000 | 19, 563, 000 699, 000 
Ores (crude), etc.: 

Copper_....-.--------------------------short tons..| 1, 000, 972 (8) 3, 275 (6) 
, Copper-lead--_-.----.-------------------_---do_-- 1, 176 (8) 277 (6) 

Dry and siliceous (gold and silver)__.___._-..do___- 55, 606 (8) 79, 696 (8) 
. Lead __....-.--.-.-.----.-----------__--_-----do___- 807 (8) . 498 (8) 

Lead-zine___.-.------------------------------d0_._. 272, 795 (8) 262, 343 (6) 
Zine. _.__.-.--.-..------------------.--------d0---_ 66, 353 (8) 94, 715 (8) 

Petroleum__._-.....-.-..--.-------.-.---------barrels__| 16, 864, 000 | 12, 700,000 | 20, 483,000 | 16, 060, 000 
Potassium salts. ....-_------.--------------short tons.- (1) (1) ) - (4) 

~ Salt. .. 2 eee --d0_-e- (1) (1) (1) (4) 
Sand and gravel. _.__-.--..-----.-_-.-.-_.-..._..d0__-_- 161, 325 190, 879 156, 081 104, 113 
Silver___------------------------.--------troy ounces_.| 1, 061, 775 686, 400 1, 061, 902 763, 242 | 
Stone. ._...--------------------------------short tons__| 1, 215,940 | 1, 094, 609 | 7 1, 171, 800 7 890, 490 
Tondsten ore._.-----------------1----------.- pounds... 2, 000 800 |.----------_|----.------- 
Tungsten ore (60 percent concentrates)._._.short tons-_- 1 () weeeeeee eee |-- eee eee 
Zine._.--.-.--...-------------------------.------d0_--- 26, 522 | 2, 280, 849 22, 126 1, 947, 088 
Miscellaneous 8__.._.....-------------------------------|-------.----| 1, 934, 222 |_-_....._.._] 2, 916, 534 

Total value, eliminating duplications__..-.-...---|-.----_----_| 30, 079, 469 |..........._] 38, 502,362 — 

1 Value included under ‘‘Miscellaneous.”’ 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
4 No canvass. 
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
6 Not valued as ore; value of recoverable metal content included under the metals. 
7 Exclusive of sandstone, value for which is included under ‘‘Miscellaneous.’’ 
§ Includes minerals indicated by ‘‘!’’ and ‘‘’”? above. a
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Mineral production of New York, 1934-35 : 
ne 

1934 1935 

Product —_— 

, Quantity Value Quantity Value 

‘Aluminum_....-_.-------.-.------------------pounds-- (i 2) (1 2)» (i 2) ‘a3 

Cement..._._....---__----_------=------------barrels_.| 3 4, 730, 257 | § $7,503,270 | 3 4, 240, 461 | 8 $6, 612, 399 

Clay: 
Products._....-_-_-----.---------------------------]----~-------] 45, 648, 493 j------------| 47, 068, 916 
Raw...---------.----------------------Short tons_. 5, 390 2 39, 067 4, 144 2 25, 508 

Coke_.._._-_.--- neuen eee eee eeeee------------d0...-| 4, 089, 708 | 2 25,283,246 | 4, 099, 242 | 2 24, 617, 112 
Diatomite_._._...--.---..-----------------------d0---- (4) (1) (4) Q. . 

Emery-.--.--------------------------------------d0o-.-. 189 1, 800 176 1, 606 

Feldspar (crude) --..-.----------------------long tons_- 6, 262 87, 275 5, 468 - 39, 904 

Ferro-alloys......---.----------------------------d0__-- 112, 021 | 29, 166, 041 137, 632 | ? 12, 086, 368 

Garnet, abrasive. ...-.-.-.-.----.----------Short tons_- (1) (2) (1) GQ). 
Graphite, artificial........._------------------pounds-- (1 2) (1 2) (i 2) Qa) 

' Gypsum. __-..-.-...-.---------------------short tons_- 391,408 | 3,922, 529 485, 792 5, 377, 587 

Tron: 
Ore— . 

Sold to furnaces._...........-..-----long tons-_.- 235, 025 (2) 309, 628 1, 184, 776 

Sold for paint......-.--...---------------d0---. (1) - (1) (4) Q) 

Pig___- o-oo e nee eee ene eeeee---G0----| 961, 679 | 214,621,274 | 1, 479, 921 | ? 23, 603, 728 | 
Lead_....-----------------------.---.------short tons-- (4) (1) Q) (4) 
Lime_....--.-.-------------------------------+--d0o_--- 36, 050 300, 328 59,110} | 462,363 

Millstones-_...._-_---.--.-----------------+------------|------------ 8,381 |--.-------.- 4, 645 

Mineral waters_.__..._......----.-.--.---_gallons sold__ (3) ©) — (8). (3) 

Natural gas.._._......-.-.....-.--------.M cubic feet__| 6, 278,600 | 4,408,000 | 8, 288, 000 5, 909, 000 
Natural gasoline__.-_......_.--.-.-.-----------gallons__| 85, 000 5, 000 27, 000 2,000 

Ores (crude), ete.: . 
Lead-zine._...-------------------------short tons_. 198, 936 (8) 214, 448 (8) . 
ZinC_.- 2 -2w eee oe eee 0 84, 016 (8) 80, 731 — (8%). 

Peat....._.--------------------------------------do...- ¢3) (1) 10, 408 _ 80, 688 

Petroleum..__.....-.----------------.--.------barrels__| 3,804,000 | 9,340,000 | 4, 236, 000 9, 080, 000 . 
Pyrites__..........-----..--.---.------------long tons_- 31, 674 (1) 48, 905 (4) 
Salt_.....--.-.--.--------------------------Short tons_-| 1,866, 280 | 5, 263,394 | 1, 927,822 5, 331, 133 

Sand and gravel..__-._-...-...-------------------do_---] 7,619,456 | 4,964,440 | 10,774, 096 5, 617, 572 

. Sand-lime brick__..-..........----------.--thousands-. (i 4) 4) — (8 4). (1 4) . 
Silica (quartz) .......-....--....---.--------short tons-. QQ fF . * | (4) (4) 
Silver._....-....-.---.--...-------.-------troy ounces... 26, 406 17, O71 21,750| = 15,633 

Slate. .....-..----------------- +--+ | oe --+- - 305,869 |......_..-_-| ._ 282,900 
Stone.....-....-----------.------.----------Short tons..| 8, 400, 690 | 8, 516,754 | 77, 732,550 | 7 7, 420, 225 
Tale. _.--------------- enn nen e anne en none ae ee ------d0_--- 57, 580 681, 184 69,125 | 817,092 
Zince_.._..-.-.-----~--------2--------------------0_- 23,188 | 1,994, 168 93,720 | 2, 087, 360 
Miscellaneous 8........------------+-------2-------2----|-=-----------] 9, 597, 016 |--.---------| 12, 431, 800 

Total value, eliminating duplications.......-...-.|--..--------| 54,625, 552 |.-.2-.------| 58,408,999 

SOL 

1 Value included under ‘‘Miscellaneous.”’ 
2 Value not included in total value for State. 
3 Exclusive of natural cement, value for which is included under ‘‘Miscellaneous.”’ 
4 Figures obtained through cooperation with Bureau of the Census. 
5 No canvass. 
6 Not valued as ore: value of recoverable metal content included under the metals. 
? Exclusive of unclassified stone, value for which is included under ‘‘Miscellaneous.”’ 
8 Includes minerals indicated by ‘‘’’, ‘‘3’’, and ‘‘”’’ above. 

153336—3 T——-7 .
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Mineral production of North Carolina, 1984-35 
SSS 

1934 1935 

Product TT se 

Quantity | . Value Quantity Value 

Aluminum.._..-_--.------2-.--.--...-......--pounds.- (1 32) (i 2) (i 2) (1 2) 
Bromine..._..-_-----------.------.--.-----------do_--- (1) (?) (1) (1) 

: Clay: 
Products.-.-...--------..---------.-.--2.----------|_.----- ee 3 $1, 136, 115 |.._-_-_-- (i 3) 
Raw-...--.---------------------._...--short tons_. 7, 146 2 106, 742 8, 312 2 $119, 272 

Coal___.....---...--.-----------3----------------d0_--. 3, 140 9, 000 (1) (2) 
Copper-..--....----------------1----.---.---- pounds. - (1) (1) (1) (1) . 
Feldspar (crude)-_-_-...---.-.-..--....--_----long tons_. 79, 844 465, 214 82, 499 482, 729 
Gems and precious stones. _--.._--..-...-----.--------_|_.--__-----_- (4) wane n eee nee (4). 
Gold $_____._--------------_.--..-_--_-_troy ounces... 509 17, 779 2, 176 76, 145 
Iron ore....---.----------.-.-------------.--long tons__|_._.---._.__]_.-.__ ooo. 54 (1) 
Kyanite..-.-.-.-.--...-.-..----._-.__.._.__short tons__ (8) (8) (6) (6) 

_  Dime.-----22-2 eee. (1) (1) (1) () 
Marl, calcareous.........-..--.......-.-.-.-----.d0---- (1) Q) won ween eee e |e nee 
Mica: 

Serap-.--.-.-.-------------2------------do_--- 4, 757 59, 496 7 11, 831 ? 153, 553 
Sheet. --..---.--__--------.---_._..__.-...pounds-- 293, 381 38, 674 512, 590 77, 598 

Micaceous minerals (mica schist)___......_-short tons__ (1) (1) (8) (8) 
Millstones- -.-.-.-....-.-.-.---. 2 ete. |. ee ¢3) wanna nnn nne (1) 

. Mineral waters_..................._..._.-gallons sold-_- (4) (4) (4) (4) 
Ores (crude): 

Copper.._.----.-..--......--.__._..___short tons_- 26, 100 : (9) 26, 867 () 
Dry and siliceous (gold and silver)...........do----| .  . 670 (9) 10, 620 (9) . 

Sand and gravel._....___.._._..._____.-___--____do__.. 338, 381 225, 588 815, 580 310, 291 
Silica (quartz) .....-....--.-.-.-.-_.---_.---.....do__-- (4) (1) Q) (2) 

., Silver.........-.--.-_--------------._-.-.-- troy ounces_- 9, 710 6, 277 7, 584 5, 451 . 
. Stone. .--..-------..-----------------------Short tons--| 1, 193,690 | 1,831,351 | -1, 123,240 | 1, 536, 192 

Tale._..---.-...----.-------------.--_------------d0.--- 15, 367 |. 165, 523 20, 913 220, 074 
Miscellaneous '0__._....-....-------------------------.|------------| 3, 455, 289 |.----.___- 7, 461, 616 . 

Total value, eliminating duplications___........-.|--..---.----] 5, 342,306 |_.........._| 6, 774, 649 

SSS 
' 1 Value included under ‘‘Miscellaneous.” - . _ : 

2 Value not included in total value for State. : 
3 Figures obtained through cooperation with Bureau of the Census. 

: 4 No canvass. | | : | | 5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. | 
6 Figures not available. . ; 
7 Includes mica from ground mica schist. 
8 Reported as scrap mica from ground mica schist. Figures for vermiculite not available. 

_ % Not valued as ore; value of recoverable metal content included under the metals. . 
10 Includes minerals indicated by “1”? above. 

. Mineral production of North Dakota, 1934-35 
eee 

1934 1935 

Product | a 

. Quantity Value Quantity Value 

Briquets, fuel............-...._.--.__-...._short tons__ (1 2) (1 2) (1 2) (1 2) ' 
Clay: 

Products. -.------...---.---.------2-------- ee -e |e eee (1 3) wee nn--e eee (1 3) 
Raw..--..-----.....----..__--.----_-_-_short tons-. (1 2) (1 2) (1 2) (1 2) i 

Coal--..--------.----.----.---------------------d0__-.| 1, 753, 888 | $2, 363,000 | 1,955,510 | $2, 395, 000 
Mineral waters._.-_..............-....._-gallons sold_- (4) (4) (4) (4) | 
Sand and gravel....-....--.----.----.--.---short tons._| 1, 605, 382 130, 813 934, 387 53, 810 
Stone__------ 2 ee. d0_--- 5 5, 700 5 2,132 (1) (1) . 
Miscellaneous 6. ___.....--...-.------------------ eee |e eee 155, 305 |-..--.------ 256, 145 

Total value, eliminating duplications_-...-......].-....--.---|] 2, 549,850 |......--.-.-| 2, 543, 910 | 

eee : 

1 Value included under ‘‘Miscellaneous.”’ | 
? Value not included in total value for State. 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. 
5 Exclusive of granite, value for which is included under ‘‘Missellaneous.”’ 
§ Includes minerals indicated by ‘‘!’’ and ‘3’ above,
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. Mineral production of Ohio, 1984-85 po 

1934 1935 ~ 

Product TTT I 

Quantity Value Quantity Value 

Briquets, fuel_.--....--..-..._-------------short tons_. (1 2) (1 2) wen nee ene ne [eee ee ee eee 
Bromine_.__......-_-...._--_-_-----------.----pounds-.- (1) (1) (1) (1) 
Calcium chloride...-......._.....----------short tons.- () (1) (1) (1) 
Coment..-...----------------------------------Darrels.- 3 3, 674, 384 |3 $5, 565, 525 | 3 3, 698, 309 | 3 $5, 306, 449 

lay: 
Products_.....-.......---.-.-.-+------------------.~-|------------ |425, 600, 605 |-....-------| 435, 330, 847 

. Raw....-----.-------------------------short tons-__ 204, 176 2 467, 829 317, 676 2 664, 713 
Coal____--------_--- eee ---------d0--_.} 20, 690, 564 | 35, 291, 000 | 21, 153, 151 35, 111, 000 
Coke_____------._.--__.------------------------.do-.._| 4, 296, 338 |219, 001, 895 5, 100, 987 | 2 23, 088, 113 
Ferro-alloys._----.--------------------------long tons-_- 58, 041 | 2 2, 146, 286 101, 764 | 2 3, 984, 341 
Grindstones and pulpstones.__--_-.-.------short tons-- 8, 085 241, 682 9, 867 300, 916 
GYPSUM... ..------2----2--2e eee eee eeeeen en eeee- do] Q) () (}) Q) 
Iron, pig..--..-.-.-.-........-----.--.------long tons_.| 4,147,116 |268, 201,509 | 5, 600,757 | 2 93, 530, 895 
Lime___._...._...---.----------------------Short tons..| 562,041 | 4, 282, 510 707,358 | 5, 690, 656 : 

' Marl, caleareous.-._...__-.-_.---.---------------d0._-- (1) (4) (2) (1) 
Mineral paints, zine and lead pigments. .......-.do-_--- (1 2) (1 2) (1 2) (2 2) 
Mineral waters. ..........---_------------gallonms sold_- (8) (5) (5) (5) 
Natural gas__........._......___..._-....M eubic feet__| 50, 330, 000 | 25, 728,000 | 49, 592,900 | 24, 179, 000 
Natural gasoline. __.__._...._.-...---.-.----.-gallons..| 5, 881, 000 289, 000 | 6, 232, 000 358, 000 
Peat. _...--..-----.---__----..---.---.-----Short tons_- (1) (1) . 2, 550 28, 063 
Petroleum........._..-__-.....----..-_.--...._barrels._| 4, 284,000 | 6,830,000 | 4,082, 000 5, 920, 000 
Rubbing stones, scythestones, and whetstones 

short tons_. 129 18, 151 180 24, 911 
Salt__..-.----------------------.-----------------do_---| 1, 482, 292 | 2,721,167 | 1, 487, 315 2, 697, 858 
Sand and gravel__._.__.._..._..----.-...--_._..-do.--_} 5, 257, 514 4, 134, 006 5, 045, 695 3, 745, 868 
Sand and sandstone (finely ground) --_-.--...-..do-_--- (1) (4) (4) (1) 
Sand-lime brick_..........-..._.._.-..-..-.. thousands... (2 4) (1 4) (i 4) .(b 4) 
Silica (quartz)-..--.-.-...----.---.---.-----Short tons_.- (2) 63) (1) () 
Stone___..-- eee ----_-_-----do__-_}| 5,974 , 850] 5, 490, 800 | § 6, 234,840 | 6 5, 748, 188 
Sulphuric acid 7___._........_--..----..---__.---do--.- (2). (1 2) (1 2) (2 2) 
Miscellaneous 8. __..--_..------ eee -e--- |------------| 3, 896, 389 J. - 4, 322, 893 

Total value, eliminating duplications. __-....-..-|.--------.--|117, 504, 662 |__.._.-.--.-| 126, 133, 670 

1 Value included under ‘‘Miscellaneous.”’ , 
2 Value not included in total value for State. 
3 Exclusive of natural cement, value for which is included under ‘‘Miscellaneous.”’ 
‘ Figures obtained through cooperation with Bureau of the Census. 
5 No canvass. 
¢ Exclusive of unclassified stone, value for which is included under ‘‘Miscellaneous.” 
7 From zinc-roasting operation. 
8 Includes minerals indicated by ‘“’’, ‘°3’’, and ‘‘8’’ above.
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Mineral production of Oklahoma, 1934-385 

. 1984 1935 
. Product S| 

Quantity Value Quantity Value 

Asphalt (native)_.._...._.__-.----..-_-..__short tons__ (2) (1) (1) (1) 
Briquets, fuel......_-.__.____------.------_------..do_.--}| © (2) (12) (1 2) (1 2) 
Bromine.._______..-_---.__-.-----.---------.-pounds_. (1) (1) wenn nnn pen Jee no-one 
Calcium chloride.._.............--__---.._-short tons_. (1) (1) (1) (1) 
Cement_.__..-..-..__.--__---_-----.----------barrels_- (4) (1) (1) (1) 
CIAL even nnn ntnennn noone cee cannen aan BOF tons._| 131, 000 $20, 560 | 1,099, 600 $143, 590 

ay: 
Products__._.....---.------------------------------|------------| 3.196, 046 |_-_-22-.2 Lee 3 266, 185 
Raw.._.---....--------_---.----.----.-Sshort tons_- 8, 502 2 84, 241 6, 735 2 70, 327 

Coal.__.-..-----_-.--_---------------.~---.----do__..| 1, 208, 289 | 2,846,000 | 1, 229, 398 2, 879, 000 : 
Gypsum... ee 0 105, 620 () 125, 177 (1) 
Lead__._-_-..-_-__-_-_---_--.----- ee - 0. 16,747 | 1,239,278 | 28, 405 1, 872, 400 
Magnesium sulphate (natural).............._._.pounds_- (1) (1) (1) () 
Mineral waters.............___...--_.----gallons sold__ (4) (4) (4) (4) 
Natural gas_...........-..._-._..-.--....M cubicfeet_.|254, 457, 000 | 23, 744,000 |274, 313,000 | 26, 541, 000 

' Natural gasoline.__.__...__..._.---..--.-.-----gallons. .|355, 438, 000 | 10,728,000 |379, 913,000 | 14, 593, 0CO 
Ores (crude), etc.: 

Lead-zine_.__.......-..--.-.--....-..--Short tons_.| 2, 505, 200 (5) 2, 757, 200 (8) 
Zinec______--------.-.-_---_---------------=---d0_...{ 3, 422, 200 () 4, 490, 100 (5) 

Petroleum__.__..____.-_-_._--.----__----_-----barrels__|180, 107, 000 |183, 700, 000 |185, 288, 000 | 189, 000, 000 
Potassium salts___...._...............--...short tons_- (1) - (1) (1) (1) 
Pumice..__...._._-.-.--.-..--._-----------------d0-.-- (1) (1) (1) (@) 
Salt...0-- 2222-22 --------d0----|  @) (1) (1) () 
Sand and gravel.___.....___.--_--.---.--.---.-..do__..| | 703, 789 343, 704 | 1,178, 262 335, 373 
Stone.._____--- eee de 966, 020 731, 675 734, 690 652, 366 
Sulphuric acid ¢....._...._.._-.-.---.-.----------d0___. (2 2) (? 2) (1 2) (1 2) 
Tripoli_-._..--_..-_.22-2-- eee -do_.- (1) (1) G) - @) | 

- Zine... eee eee OL 107,772 | 9, 268, 392 129, 763 | 11, 419, 144 
Miscellaneous ?......---.-------------------------------|------------| 4,881, 601 |_.-.--------| 4, 502, 982 . 

Total value, eliminating duplications. ......._....1-.....__...-.]237, 208, 583 |__..--__--..| 251, 700, 898 

1 Value included under ‘‘Miscellaneous.’”’ 
2 Value not included in total value for State. . 
3 Figures obtained through cooperation with Bureau of the Census. \ 
4 No canvass. oS 
5 Not valued as ore; value of recoverable metal content included under the metals. 
6 From zinc smelting. 
7 Includes minerals indicated by ‘‘!”’ above. 

Mineral production of Oregon, 1934-35 _ 

Fe - 1984. 1935 

Product | esr 
Quantity Value Quantity Value 

Briquets, fuel__...._____._..___...-.._..-_-short tons-- (1 2) (2 2) (1 2) (1 2) 
Cement. .___-.._-...__--__-_--__---_-_--.--.--barrels-- (4) (4) (4) () 
Clay: 

Products_..._.....--_------------------------------|------------| 3$184, 715 |{_..---------] . 3 $289, 950 
Raw...--------------------------------short tons_- (1 2) (1 2) (i 2) (i 2) 

Coal__..._-.------- eee ----- eee -----dO__-- (1) (1) (1) (4) 
Copper_..._----_----.------_---.---...---.----pounds_- 38, 373 3, 070 397, 800 33, 017 
Diatomite__._....._._..-__.-._-__--.-.__--.-short tons_- (1) (1) (4) (4) 
Gems and precious stones__...__...-.--.._--_-----------|------------ (4) weenene-nee- (4) 
Gold 5.___---- we -_---------troy ounces... 33, 712 | 1,178, 220 54, 160 1, 895, 604 
Lead____-_.--------.2---2 22 --_--.-.-_.--.-short tons_- 21 1, 539 30 2, 383 
Lime.._._.--------..----- 2-2 ----do---- (1) (1) (1) (1) 
Mercury -_.__---_--._-..-..-__..----flasks (76 pounds) _- 3, 460 255, 573 3, 456 248, 798 
Mineral waters............_._....__...__.-gallons sold-_- (4) (4) (4) (4) 
Ores (crude), etc.: 

Copper_...__.--.-__-.-_---_-.--_.-.-.--short tons__}__.._.._.---]-.--__--.--- 24 (6) 
Dry and siliceous (gold and silver)____..--..-do-__-_- 61, 842 (8) 184, 519 (8) . 
Lead_....-.--...-__--_-----------_-----------do-_-- 3 (8) we eee ee eee nee eens 
Lead-zine..._._...._..-_------.---------------do-__- 300 (8) ween neon eee |ee-- eee ee 

Platinum and allied metals__...____.___-_ troy ounces-- 113 4, 401 103 3, 761 
Pumice......--.---..-.-._-----_..-..---.---short tons_- (1) (1) (4) (2) 
Sand and gravel_______.____--_...-____---.-.--do_--__-| 1, 617, 222 820,077 | 1, 153, 885 642, 186 
Silver__.-__.__-____-_-..--_-__-.-.____.___---troy ounces_- 46, 560 30, 099 100, 385 79, 339 
Stone._-__---_-_---..---.-_.--_-.--__----.-short tons.-| 7 997, 030 7 863, 447 | 1, 204, 320 1, 017, 698 
Zine.___.__._...---._.._--_----.------------------@0___- 37 3,147 |__.-.---_---|---------_-- 
Miscellaneous 8_____-___-...-----------------------------|------------| 1,341,352 |--_--------- 1, 903, 571 

Total value, eliminating duplications___..-...-.__}._...._..---| 4, 211, 397#|_...-_------ 5, 596, 484 

1 Value included under ‘‘Miscellaneous.”’ 
2 Value not included in total value for State. 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. 
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
6 Not valued as ore; value of recoverable metal content included under the metals. 
* Exclusive of unclassified stone, value for which is included under ‘‘Miscellaneous.”’ 
8 Includes minerals indicated by ‘‘!’’ and ‘‘?’’ above.
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Mineral production of Pennsylvania, 19384—85 
eee 

1934 1935 

Product TT a A A ns . 

Quantity Value Quantity Value 

Briquets, fuel... .................---____.-_short tons_- 119,181 | 1 $558, 615 154, 380 1 $710, 544 
a 215, 435, 648 (223, 138, 676 |? 15, 034, 441 | 2 21, 917, 366 

ay: 
Products..._._-_.-.--------------------------------{L_--.--_----|315, 580, 583 |-.-- 3 21, 080, 596 

O Raw. ----------------------------------Short tons_. 449, 924 | 1 1, 126, 777 735, 200 | | 1,798, 906 
oal: 

Anthracite___..-..--.-.----------.-----------d0_.--| 57, 168,291 |244, 152, 245 | 52, 158, 783 | 210, 130, 565 
Bituminous. ._____..._.....-..._-__.-.-.....-do___- 89, 825, 875 |165, 371, 000 | 91, 404, 670 | 172, 170, 000 

Coke. -__--__---..-------------------------------d0....} 7, 554, 955 |130, 158,115 | 8, 642,227 | 1 34, 206, 650 
Copper 4.__-..-.-----_..-.-.-----_-.-.-.-....-pounds-_- (5) (5) | (5) (8) 
Feldspar (crude) -_-.---..-...-..-........-.--long tons-_- 64 456 245 1,847 | 
Ferro-alloys........--_...-------.--_--.--.----...d0__.- 165, 650 |1 16, 375, 553 211, 947 | 1 21, 811, 210 
Gems and precious stones_______.._..-_--_____..-.__.-_|__.-.._____- (8) wenn neee nen (8) 
Gold # 7_...2-.22.22--.--.------_--.._-_-_-troy ounces.- 623 21, 774 745 26, 075 
Tron: -- 

. Ore— 
Sold to furnaces_............_..-...-long tons-.- 524,657 | 1,052,770 936, 421 1, 872, 842 
Sold for paint._.._...-._.......-._.._._..do__.. 640 (5) (5) (5) 

. Pig._-.--------------------------------------d0_.--| 4,178, 412 |175, 383, 683 | 5, 549, 538 |! 102, 027, 692 - 
Lime___.--.-..-......-..........-.._-__.---short tons_. 434,519 | 3, 165, 539 531, 501 3, 703, 339 
Mineral paints, zinc and lead pigments.____.__._do____| G5) (1 5) (2 5) (i 5) 
Mineral waters. -_..........:............._gallons sold_- (8) (8) (8) (8) 
Natural gas.___....-._-...--....-..--...M eubic feet__| 86, 238, 000 37, 524, 000 | 94,464,000 | 39, 434, 090 
Natural gasoline_.___..--_.-.._..............-gallons__]| 10, 781, 000 467,000 | 12, 623, 000 628, 000 
Peat..-..-.-------------__---.-_-....-._..-short tons_- (5) (5) (5) (5) 
Petroleum.___......-.--_..-.---------------.--barrels..| 14, 478, 060 | 35, 200,000 | 15, 810,000 | 33, 840, 000 
Sand and gravel...___...-..-..-..-.-------short tons_.| 5,970,517 | 5,064,807 | 4, 480, 079 4, 407, 721 
Sand and sandstone (finely ground).__._____.____do___- (5) (5) (5) (5) 
Sand-lime brick_.____..__......__._......_thousands_. (3 5) (3 5) (3 5) (3 5) 
Silver 4. ._.---------.----.--.-..---......-troy ounces. 6, 230 4, 027 5, 843 4, 200 
Slate__.-_--.2---22 eee |e 1, 287,477 |.--.--_ -__- 1, 800, 733 
Stone__..-..--.--.-....-__....-__......_..-short tons... 15, 251, 330 | 14, 501,246 | 8, 570, 056 8, 895, 606 
Sulphuric acid (60° Baumé) 8.______._.______...._do___. 161, 201 | 1 1, 273, 488 195, 324 | 11, 654, 394 
Tale___.-----_-_------- 2. --------.-----d0___- (5) (5) : () _  @) 
Tripoli (rottenstone)__-_..._.___.__._...__.......do__.. 240 4, 800 150 4, 500 
Miscellaneous °___.._..---..-----..-------...----------|------------| 6, 284,071 |------_____- 7, 053, 757 

. Total value, eliminating duplications__.........._]........-.--]546, 932, 552 |__.._.._____ 520, 575, 611 . 
eee 

1 Value not included in total value for State. Be 
2 Exclusive of puzzolan and natural cement in 1934 and of natural cement in 1935, value for which is in- . 

cluded under ‘‘Miscellaneous.’’ 
3 Figures obtained through cooperation with Bureau of the Census. . . 
‘ Copper, gold, and silver were recovered from pyritiferous magnetite. The quantity of such ore was 

557,740 short tons in 1934 and 1,048,792 short tons in 1935; it is included in the figures shown for iron ore. 
5 Value included under ‘‘Miscellaneous.’’ 
6 No canvass. 
7 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
8 From zinc smelting. 
® Includes minerals indicated by ‘2’? and ‘5’? above. 

Mineral production of Rhode Island, 1934-85 
See 

1934 1935 

Product TTI I I 

Quantity Value Quantity Value 

Clay products____...-------.----...--.2---------------.|_-.---------|_---------- |e (1 2) 
Coke___......-----.------..-_-.---.------.-short tons_. (1 3) (1 3) (1 3) (1 3) 
Lime--__-._---------.-----2. 22s. --d0___- 1, 884 _ $18, 752 (1) (1) 
Mineral waters_.-.----._...-........._...-gallons sold_-_ (4) (4) (4) (4) 
Sand and zravel............._......._...._-short tons_. 423, 624 69, 149 376, 320 $112, 033 
Stone.-.__.-------------2 2-2 e--_--..--- d0_..- 185, 280 397, 540 5 158, 480 5 424, 314 
Miscellaneous. _......------.-...---.-.---.-------------|------------| 1, 857, 614 |_.........._| 1, 536, 027 

Total value, eliminating duplications._......._.._]......._.._. 485, 441 |_.---- 2 570, 520 
$e I 

1 Value included under ‘“‘Miscellaneous.” 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
4 No canvass. 
5 Exclusive of limestone, value for which is included under “‘Miscellaneous.”’
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, Mineral production of South Carolina, 1934-85 

, 1934 1935 

Product I 

. Quantity Value Quantity Value 

. Barite_._..._.._-_._.-.-----..-.--.---------short tons... (?) (1) (1) (4) 
Clay: OO 

Products_...-..-.---------------------------------+}-------- =e (1 2) wena--------| 2 $777, 296 
Raw...-.------------------------------short tons. 91,165 | 3 $662, 642 113, 791 3 861, 304 

Copper-__.....--_.----------------------------pounds.- 400 32 240 20 
Gold 4__.___-__.--------.-..-----.--.---.-.troy ounces-- 642 22, 439 2, 274 79, 573 
Mica, sheet._.....--_.-.---------.------------pounds..} (4) (1) (1) (1) 
Mineral waters......-.---.---------------gallons sold-_- (5) (5) (5) (5) 
Ore (dry and siliceous) (gold and silver) _.._short tons-- 3, 982 (6) 17, 467 (6) 
Sand and gravel_._..._...-----------------------d0_1_- 144, 953 90, 871 145, 934 107, 476 
Silver_..__......-:-------/----_-_-----...-troy ounces-_- 487 315 1, 117 803 
Stone..___..__-.-_..-__----.----.--....----Short tons-_- 431, 790 847, 860 444,180 874, 180 
Miscellaneous ?7_.......-..-----_-------------------------|------------ 361,776 |_.-..-.----- 4, 128 

Total value, eliminating duplications .............|.-----------| 1,323, 293 |--.-.---__-- 1, 848, 476 

1 Value included under ‘‘Miscellaneous,”’ . 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
4 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
5 No canvass. , 
6 Not valued as ore; value of recoverable metal content included under the metals. 
7 Includes minerals indicated by ‘‘!”’ above. . 

| Mineral production of South Dakota, 1934-35 a 

1934 1935 

Product I 

Quantity Value Quantity Value 

1 

Cement._.../.....----------------------------barrels_. (4) (1) (1) (4) 
Clay: - : 

Products_..........-------.----------------------+--|------------ (1 2) wen ene------ (1 2) | 
Raw_..--------------------------------short tons_. (1 3) -(1 3) 8, 923 3 $40, 001 

Coal__...-.-_-__-...----------------------------- do... 42, 407 $76, 000 13, 243 21, 000 
Feldspar (crude) _..._.......-.-------.---.--long tons_- 9, 190 30, 892 22, 099 62, 498 
Gems and precious stones.___...-....------------------]|------------ (4) Juteeeleeeeee| 6 6A 
Gold 6... 2-2 ee --------.troy ounces_- 486, 119 | 16, 989, 858 567, 230 | 19, 853, 057 

, Gypsum__.._____._..-...-.-..--.-..-------short tons_- (1) (1) () () 
Lead .._...___..-__.-_._--_----------------------dO-. || ------ eee 4 280 
Lime. ____..____.----..--------------------------do..-- (1) (1) ) (1) 
Lithium minerals__._.........-.-.-.-.--------.--do-__.- 684 20, 480 1, 154 26, 834 
Mica, secrap._.........---------.--------------.--d0---. 515 6, 665 (1) () 
Mineral waters__.__.-....-------_--------gallons sold_- (4) (4) (4) (4) 
Natural gas__._..._.....-........-....-.M cubic feet-- 11, 000 4, 000 8, 000 3, 000 
Ores (crude), etc.: 

Dry and siliceous (gold and silver).....short tons.-| 1, 520, 669 (8) 1, 487, 205 (8) 
Lead___._.___._----_----------------- eee --- O_o = . 30 (8) 

Sand and gravel___._._......-.-_----------------d0.--_} 3, 863, 410 773, 559 | 4, 178, 035 794, 276 
Sand-lime brick....__.___...-..-...-----.--thousands__|__.._._.-...]------------ (1 2) (1 2) 
Silver_____-....--.---_------.---_-___---.--troy ounces-_. 99, 741 64, 479 151, 047 108, 565 
Stone_.______._-__----.-----.---_---...----short tons_. 7 237, 510 7 497, 200 229, 420 585, 434 
Tantalum ore_._____.._.---.------------------pounds.. 425 168 | 7, 681 4, 521 
Tin (metallic equivalent) ..........-.-.-.--...---do-_--- 445 (4) 711 400 
Miscellaneous 8.__._..-_.------------------------------|------------ 734, 527 |_-.-.------- 749, 689 

Total value, eliminating duplications. _._....__..|._-.-.----,-| 19, 173, 083 |---.--------| 22, 209, 554 

1 Value included under ‘‘Miscellaneous.’’ 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
4 No canvass. 
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
6 Not valued as ore; value of recoverable metal content included under the metals 
7 Exclusive of basalt, value for which is included under ‘‘Miscellaneous.”’ 
§ Includes minerals indicated by ‘‘!”’ and ‘‘’”’ above.
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Mineral production of Tennessee, 1934-85 

, 1934 1935 

Product TO | 

Quantity Value Quantity Value . 

Aluminum__..____...-.-------------.--.---.-pounds._| (12) (1 2) — 24 (1 2) 
- Barite__..--.---------------.__.-..._..__.._short tons_- (1) (1) () (1) 
Cement. .------------------------------+-+--+-barrels.- 2, 305, 578 | $3, 645,659 | 2,733,726 | $4, 203, 078 

ay: 
Products-_------------------------------------------|-.----------| 3 1, 756, 020 |_.-..-__ (1 3) 
Raw__.-----------.--.---.-_.---.------short tons_- 47, 665 2 215, 511 60, 694 2 299, 926 Coal... -..----.---------------------------------do_.--| 4,135,790 | 7,514,000 | 4,137,802 | 7, 435, 000 Coke.___--_--.----._.----------------.--.----.d0___- 76,591 | 2399,003 | — 81, 767 2 352, 693 

Copper_ __.---.-----------..___-_.-_.-.-.--_---pounds.- (1) (1) (1) () | 
Ferro-alloys-_-.----.------.-..:---.-....-----long tons_- (1 2) (1 2) (i 2) (1 2) 
Fluorspar._.-------------------...-_...-.--short tons._}____...0.___|-.. 9 6 ~ 4116 
Fluorspar, optical_-_...-..----.-.---_-222-222----- ---_ |__| (4) 184 
Gold 5___._-.2-------- 2-2 --2---.--_-.---troy ounces-_ 455 15, 902 423 14, 805 
Iron: | . 

Ore— 
Sold to furnaces...............---..-long tons-.| - 3,040 6, 080 14, 219 29, 909 
Sold for paint_._.......---_-_2.-_2.2___.._do___- 305 (1) wee nee ne |e 

Pig... eee ee----------------..d0___- 10, 760 (1 2) (4 2) (1 2) 
Sinter from copper sulphide ore.__..._.......do___- (2) (1) (1) (4) . Lead_..-..-----.--.-2.2_.-...._-_____-____-short tons__ (1) (1) (4) (4) Lime. ._._..-...-..-1_.-_-_--.-..-_--.___.......d0___- 122, 818 650, 625 146, 622 814, 834 

Manganese ore____.___._......_........---.-long tons__ 1, 088 (1) 1,893 (1) 
Mineral waters.-...-........_........_.--gallons sold_- (8) (8) (6) (8) . 
Natural gas__....-........_..............M eubic feet__ 12, 000 4,000 |.-.-.._-----]----__ oe. 
Ores (crude), ete.: 

Copper--...-...-..._.._.-../.....-_----short tons_- 584, 411 (7) 639, 800 (7) 
_ Lead-zine__.__--.- 22.2 -__.-do_--- 20, 000 (*) 14, 000 (*) 

. Zine...._-------.---.--_.---------------.-..-d0___- 808, 215 (7) 736, 440 (7) 
Petroleum...__......._........1_.___.-.._..___barrels_. 10, 000 10, 000 15, 000 15, 000 
Phosphate rock... .-.--.---------------------long tons..| 423,879 | 1, 797, 766 548, 548 2, 305, 986 
Pyrites____----.---.-----2--222222-----------..-d0_.- (1) (1) ) (1) 
Sand and gravel_.._.-............._._.._..-short tons_. 1, 713, 589 | 1,115,891 | 1,611, 642 1, 076, 724 
Silica (quartz) .-.--.--._.2.---2.--_-.----.----.-.d0___. (1) (1) (4) (4) 
Silver_.....-------.2---.--2-......._..._-_-troy ounces... 61, 148 39, 530 47, 151 33, 890 
Slate_..-.----------- 2 ete --e------ |---| 2, 238 |_-----------[----eee 
Stone. ___-.---_--...--------.-.-------.-.--short tons__| 8 2, 094, 890 8 2, 396, 510 | 8 3, 063, 630 | 8 3, 083, 512 7 Sulphuric acid 9___.........-_-.--_-__.____.__.....do___. (2 2) (1 2) (1 2) (i 2) 
Tripoli__.__..--- 222-22. do... (1) (1) wen------- |e 
Zine. __--._.-----.--.--- 2-2 ---------------..d0___- (1) (1) (1) (1) 
Miscellaneous !0_____.._.........-.---.--------2-.--_ |e - 10, 762, 323 |...-.-.-----| 15, 883, 960 - 

Total value, eliminating duplications__....._..___|._....._.___} 23, 525, 650 |_-..--..---.| 25, 743, 471 
eee tt a 

1 Value included under ‘“‘Miscellaneous.” 
; 2 Value not included in total value for State. . 

3 Figures obtained through cooperation with Bureau of the Census. 
‘ Weight not available. . 
§ Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
§ No canvass. . ° 
7 Not valued as ore; value of recoverable metal content included under the metals. 
eeasive of granite in 1934 and of unclassified stone in 1935, value for which is included under ‘‘Mis- 

- cellaneous.’’ 
9 From copper smelting. . 
‘© Includes minerals indicated by ‘“‘!”’ and ‘®” above. 

| /
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. | Mineral production of Texas, 1984-85 

1934 1935 

Product | 

Quantity Value Quantity | Value 

Asphalt (native)_....----------------------Short tons._{ (1) (2) 74, 594 $241, 442 . 
Briquets, fuel....-.--..-.-----------~-------------d0_--- (1 2) (1 2) (1 2) (1 2) 

. Coment.....-----2-----222---022-cs0022ccoa-=-DArTels- 3, 418, 781 | $5,995,677 | 3,715, 300 6, 422, 807 
ay: 

‘ Products._._.-....--..----------------------------- |---| 31, 246, 841 |_---------__| 3.1, 736, 529 
-Raw....-----------------------.--------short tons-. 55, 233 2 274, 069 46, 538 2 261, 623 

Coal_...--.--.--------------------- e+ ---------d0_- 759, 289 | 1, 145,000 757, 529 654, 000 
Copper-_.-.-------------~---------------------pounds-- 29, 000 2, 320 28, 000 2, 324 
Fuller’s earth_......-..----------.---------short tons_- 32, 763 325,397 | 40, 925 391, 641 
Gems and precious stones-_-_...--.---------------------]------------ (4) wanenee---e- (4) 
Gold '§__--.....----.----------------------tfoy ounces_- 359 12, 538 518 18, 130 
Gypsum ...........--..--------------------short tons_. 138, 326 | 1, 403, 454 179, 783 1, 812, 605 
Helium.-....-.--.-....--___--.---------..-_cubie feet__ (1 6) (1 6) (1 6) (1 6) 
Lead_.......--------.---__---_.-.---.------short tons_- 360 26, 603 _ §22 43, 720 
Lime____.-.-.-----.-.-.--------------------------d0__- 36, 620 325, 499 38, 863 362, 636 
Mercury..----.----------_---------flasks (76 pounds) _. (1) (1) (2) (1) 
Mineral waters. _...---..-----------------gallons sold_- (4) (4) (4) (4) 
Natural gas_........_....._..........--.-.M eubic feet__|602, 976, 000 | 95, 056, 000 |642, 366,000 | 101, 046, 000 
Natural gasoline._.....__...-......----..-._.-gallons_.|466, 570,000 | 12, 366,000 |516, 748,000 | 17,050, 000 
Ores (crude), ete.: | 

Copper-lead_......---.-----------------short tons-_-_] . 1 (7) 56 (7) 
Dry and siliceous (gold and silver)....-.._.-.do-_-- 47, 625 (*) 71, 892 (7) 
Lead .....---..------.------------~----------d0___- 54 (7) 274 (7) 

Petroleum..__....--.-.--_.--.--------------.-_barrels-_|381, 516, 000 |361, 550, 000 |392, 666,000 | 367, 820, 000 
Potassium salts__.....--.--..-.--..-----.--short tons_- (4) (4) weno een n nnn | ee ee cee eee 
Salt_.0-----_--- eee eee 208, 979 612, 586 268, 809 563, 514 
Sand and gravel___.__...-...___--_.---.---.-----d0__..| 4,572,594 | 2,621,360 | 4,895, 362 2, 839, 513 
Sand-lime brick..__....-_.--...--.---------thousands_. (1 3) (1 8) (1 3) (1 3) 
Silver__.-..._---..---_-- 22. -----..--troy ounces-- 854, 442 552, 367 | 1,000, 960 719, 440 
Sodium sulphate from natural sources-....-short tons-- (1) (1) 11, 875 133, 424 - 
Stone..._____._..--__-_---_-----------------------do____| 8 2, 749, 270 | § 2, 183, 435 | § 1,247,970 | & 1, 403, 754 

a Sulphur. ..__.-......--_.--------.----.-----long tons__| 1, 302, 663 | 23, 447,934 | 1,354,101 | 24, 373, 818 
Miscellaneous °......._.--------------------------------|------------ 678, 319 |..------.--. 470, 057 

Total value, eliminating duplications._.-.....-...|_........-..|509, 521, 286 |.--...-.....| 528, 069, 238 

1 Value included under ‘‘Miscellaneous.”’ 
2 Value not included in total value for State. . . 
3 Figures obtained through cooperation with Bureau of the Census. 
4No canvass. 
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
6 For details of production in fiscal years see chapter on Helium. 
7 Not valued as ore; value of recoverable metal content included under the metals. . . 
8 Exclusive of basalt, value for which is included under ‘‘ Miscellaneous.”’ 
9 Includes minerals indicated by ‘‘!”’ and ‘‘8”’ above. ;
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Mineral production of Utah, 1984-85 

1934 1935 

Product ———_-—— | MM -— 
Quantity | Value | Quantity Value 

Arsenious oxide_...-..--........._....._.__short tons__|_ 7, 829 $399, 532 4,101 $161, 016 
Asphalt (native). ......---...-.-...-.- ~~ ---_---do__-_- 30, 399 603, 374 33, 288 699, 355 

+ Cement...-.-..----20222 2 _______ barrels... (4) (1) (4) (4) 
Clay: 

Products_...-.....-.-------------------------------|------------] 2.250; 209 |_._2--_-____- (1 2) 
Raw....-.--.-------....-----_.---.._----short tons-_. 20, 036 3 138, 231 15, 817 3 121,778 . 

Coal.......--------.---.----.-----.--------------0__-- 2, 406,183 | 4,746, 000 2, 946, 918 6, 091, 000 
Coke. _.._-...-.----------. 12 -d0__ 130, 604 (i 3) 120, 857 (2 3) 
Copper. -__.----.---.------------.-.--------.-.pounds_.| 86, 024, 925 6, 881, 994 |129, 515, 217 10, 749, 763 
Fluorspar...---....----.--...---....-.--.--short tons__|_.-.----2__.|--.--_.-___- 180 (1) 
Gems and precious stones. _.____.-....-..--.-----.---__|----_-.----- ) mene wenn nee (4) 
Gold 5___.. 22-2. -------- troy ounces_- 136, 582 | 4, 773, 524 184, 760 6, 466, 593 
Gypsum. __..-...----------..--.--.-..-----short tons__| (1) (4) ¢3) - (1) 
Iron: | 

Ore— 
Sold to furnaces....-..............--long tons_- 161, 009 (1) — 161,010 (1) 
Sold for paint_......... 2... 2-2. _-do___. 100 () (4) (1) 

Pig. _..-.-....-....----..--------------------d0__.- (1 3) (1 3) (2 3) (13) | 
~ Lead__...-.2-------..-----...-------.-_--short tons... 58,077 | 4, 297, 696 63, 510 5, 080, 767 

Lime. ..--.---.-----2--------. eee ---- 0. 9, 611 97, 363 15, 957 152, 586 
Manganiferous ore_..........-..-.---.----.-long tons_.|.--.-....---|------._--_--| 190 (4) 
Natural gas__..---.......................M eubic feet_- 182, 000 43, 000 98, 000 22, 000 
Ores (crude), etc.: 

Copper_.-..-...-.--------------..------short tons..| 4, 092, 303 (8) 6, 580, 569 (8) 
Copper-lead___.....----...-....-..........---do_-_- 127 (8) il (8) 
Dry and siliceous (gold aud silver)....._._...do___- 478, 119 (8) 635, 171 (8) 
Lead... .---------.------ 2-0-2 67, 634 (8) 78, 332 (8) 
Lead-zine.........-.------------------------d0___- 438, 552 (8) 527, 513 (8) 

Petroleum..._--..........---.....-.-.._-.-__.-barrels_- 4, 000 4, 000. 3, 000 4, 000 
Potassium salts. ............---..........--short tons_- () (4) (4) (1) . 
Salt......---------- eee ---------do-ee| OG (1) 57, 625 163, 639 
Sand and gravel. -_._.-.--------------------------do__..| 1, 837,314 | 1,494,700 | 1,811, 105 1, 030, 687 
Silver__._...-.-----.--.-..----------------troy ounces..| 7,111,417 | 4, 597, 280 9, 206, 329 6, 617, 049 oe 
Stone. ._.----.-------.---------------------short tons._| 7 389, 820 7 236, 714 215, 230 . 169, 865 
Sulphur-_...-..----------.----------=--------long tons._|-..-.-..-..-{------------ (1). (1) 
Sulphuric acid °§___.......................__short tons-. (1 3) (1 3) (1 3) (i 3) 
Uranium ores.........-.-.....---------..--.--.--d0_._. 76 2, 828 @) (1) 
Zinec..........------------------ ee --d0_-e- 28,198 | 2, 425, 040 31, 107 2, 737, 399 
Miscellaneous 9......-..---------.-2--------------------|----------+-| 4, 962, 784 J..-....----] 4, 005, 802 

Total value, eliminating duplications_._..-..----.|------------| 32, 527,119 |..........._| 41, 881, 265 

1 Value included under ‘‘Miscellaneous.’’ 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
4 No canvass. , 
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
6 Not valued as ore; value of recoverable metal content included under the metals. 
7 Exclusive of marble, value for which is included under ‘‘Miscellaneous.’’ 
8 From copper smelting. 
9 Includes minerals indicated by ‘‘!”? and ‘‘”” above. 

| Mineral production of Vermont, 1984-35 | | 
ee 

1934 1935 
Product _ | 

Quantity Value Quantity Value 

Asbestos...--------------------0-----------short tons... (1) (1) 8, 535 $244, 552 
ay: 
Products._.....-...--.-----..------_.--_----------|-- eee (1 2) ween een e nee (1 2) 
Raw. ....-.....---------._.--..-...--.-short tons-_- (i 3) (1 3) ------------|---- eee 

Lime.___..._._-.. 2-22 --0_- 31, 218 $242, 551 37, 143 274, 792 
Mineral waters...........--...........__-gallons sold__ (4) (4) (4) (4) 
Sand and gravel._.........................-short tons... 395, 577 196, 469 284, 947 137, 216 
Scythestones-_......-....-.--...----------------.d0_--- (4) (?) (t) (?) 
Slate_......__..----2--- eee [eee eee 579, 582 j_....---__.- 829, 709 
Stone. ._......-.......-_---__.....-.._._.._short tons_. 238,140 | 3,321, 801 5 158, 590 | 53, 189, 170 
Tale._..- 2.22 don. 34, 243 313, 346 42, 739 381, 643 
Miscellaneous 6. __........-..--_-_-..------.------------|_----------- 200, 325 |.-..--.---_- 40, 213 . 

Total value, eliminating duplications. ____....._- wenseceoeoa-| 4,852,949 |............| 5, 097, 295 

1 Value included under “Miscellaneous.” 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
4 No canvass. 
5 Exclusive of sandstone, value for which is included under “‘Miscellaneous.”’ 
6 Includes minerals indicated by “1” and “%’’ above. 

r
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Mineral production of Virginia, 1984-85 

| 1934 1935 

Product | 

Quantity Value Quantity Value — 

Barite_......-....--.-_------.--._..--------short tons_- (1) () 9, 450 $46,411 ° 
Cement. -_.._--.-_.---------------------------barrels_- () (1) (1) (1) 
Clay: — . 
- “Products._...-.-------------------------------------]------------|? $1, 255, 579 |_-__-_------__ (i 2) . 

Raw_.-.-----------..------------------Short tons-_. 5, 099. 3 33, 892 8, 185 3 59, 160 
Coal____...-------------------------------------.d0.._.| 9,376, 681 | 16,375,000 | 9,667,018 | 17, 128, 000 
Coke__-_.._--..----..----------------------------d0__-- 77, 960 3 324, 063 137, 587 3 547, 295 
Copper-...------------------------------------pounds..| 400 32 700 - 68 
Feldspar (crude)..--------------------------long tons_. 12, 140 64, 529 14, 810 | : 81, 474 
Ferro-alloys__.-.----._--------------------------d0--=- (2 3) (2 3) (2 3) (1 3) 
Gold 4...-..-------_--.-------------------troy ounces --|- 667 23, 315 653 22, 840 
Gypsum. .....-----------------------------short tons-- 3) (4) (1) (1) 
Tron: | . 

Ore.__._.--.-_-.--------------------_---long tons-- - 297 594 — 942 3, 015 
Pig._.._..-----..----------------------------d0---- 3, 843 (3) (i 3) (1 3) . 

. Lead__.--___-..-----------..------------~-short tons-. (1) (1) (1) (1). 
Lime_._.-__..-----_-_---.--.--------------+------d0----] 94, 041 610, 649 133, 696 850, 444 
Manganese ore...---.--.---.----------.-----long tons_- 1, 597 25, 821. 2, 452 35, 995 
Manganiferous ore__.:--.-...---------------------d0_.-- — 40 300 645 4, 110 
Marl, caleareous_.._--.--..------..--------short tons__ 3, 208 4, 353 Gd) | (1). 

. Mica: 
Scrap..--....-1------------------------i-----do.--.| 2) (1) (1) (1): 
Sheet. _-_..-..-.---------------------------pounds-_-| (4) (2) (1) 7 (4) 

Millstones..-...-..----..--__--------------+-----------|------------ (4). weneee--u-e-]” OG) 
Mineral waters._....---..-----.----------gallons sold_-| = (4) (5) (5) - (5) 
Ores (crude), etc.: 

. Dry and siliceous (gold and silver) _...-short tons_- 12, 000 (8) 3, 921 (8) 
‘Lead-zine._..._.-..-.------------------------d0_..- 251, 144 | (6) 314,800 | - (8) - 

Phosphate rock ....------.------------------long tons_- (1) . (1) (1) (4). 
Pyrites_._..-.---._------------------------------do----] .  @) (2) (1) Q) - 

. Salt______-.--_-..--------L.--._------------short tons__ (1) (2) (1) (1) 
Sand and gravel.___-.----.-.-------------.:-----d0--.-] 1,731,086 | 1,359,081 | 1, 866, 686 1, 488, 282 
Sand and sandstone (finely ground) -_____---.-..d0----]_..0..----2_|-----_------ (1) (Q) 

Silica (quartz) ._.----...-..----------------------d0__.- (1) (1) weennu- == -Jeeeeel eee | 
Silver__._.-.-..-------.--__-_--..--------troy ounces _- 103 67 55 40 
Slate.__..__..--..__-------------- eee ef -- eee] 7-118, 085 Je - 7 135, 637 
Stone 8.___________-_.----.-__--__----__----Short tons__| 9 2, 883, 140 | ° 3, 103, 403 | ® 2,901, 630 | 93,274,789 
Tale and ground soapstone §_.....-.---.---------d0___- () ¢3) (1) © Q) 
Titanium minerals: : 

Tlmenite__.__......-.--..--------------------d0_--- (1) (1) (2) (4). 
Rutile___....--._..-----------------.--------d0---- (1) GQ) (1) (1) 

Zine. _..._..-----.-------------------------------d0_-.. (1) (1) (4) (1) 
Miscellaneous 1°________-.-.__--------------------------|----------.-| 5, 988, 542 |..--.-----_.| 9,960, 819 

Total value, eliminating duplications. ...__..__..-|----.---__._| 28, 309,377 |.....-------| 30, 923, 115 

1 Value included under ‘‘Miscellaneous.”’ - 
2 Figures obtained through cooperation with Bureau of the Census, 
3 Value not included in total value for State. 
4 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
5 No canvass. 
6 Not valued as ore; value of recoverable metal content included under the metals. . 
7 Exclusive of granules, ete., value for which is included under ‘‘Miscellaneous.”’ 
8 Soapstone used as dimension stone included in figures for stone. 
9 Exclusive of marble, value for which is included under ‘‘Miscellaneous.’’ 
10 Includes minerals indicated by ‘‘!’’, ‘‘7’’, and ‘**”’ above.
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Mineral production of Washington, 1934-35 | 

1934 1935 

Product | 

Quantity Value Quantity Value 

Asbestos...-.------------------------------Short tons_- (1) (1) wo----------{---- eee . 
Briquets, fuel__...........-----..--.-.---..------d0___- (1 2) (1 2) (2 2) (1 2) 
Cement-.__-_-_.__--...----.--1-.---.-_._-_._.-_barrels_. (1) (1) (1) (1) 
Clay: 

Products_._----_-----------------------------------|------------ (1 3) ------------| 3 $770, 833 
Raw. -_--------------------------------short tons__ 17, 701 2 $14, 360 8, 557 2 10, 191 

Coal__.._.---------------------------------------do--..| 1,382,991 | 4,002,000 | 1,559,206 |. 4, 686, 000 
Coke_._...__-_-_-_-.------- eee - 02 28, 893 2 178, 092 31, 219 2186,385 
Copper. -..-----.---------------------.-----__--pounds_-_ 13, 900 | 1, 112 86, 699 7, 196 
Diatomite__......_...-.-...-_-._-__.._....--short tons... 456 6, 003 (1) (!) 
Gold 4._...--__..__-_---____-__-__-__-_.--troy ounces_-_ 8, 302. 290, 149 9, 740 240, 886 . 
Tron ore_.-.-._....--------------------------long tons_- 1, 920 (1) 5, 062 | (1) . 
Lead___.-----------.---------------------.-short tons__ _ 291 { ° 21, 508 103 8, 246 | 
Lime_._...---.-.--.-2------- 2 eG e 22, 764 247, 151 34, 471 247, 399 
Magnesite......-......--------.-----------..----d0_._. (1) (1) (1) (1) 
Magnesium sulphate (natural)_......._.......pounds-_- (1) (4) () (1) 
Mercury -..--...--.------...-------flasks (76 pounds) -- 330 24, 375 106 7, 631 
Mineral waters___.....-..--........._--.-gallons sold... (5) (5) (5) "(5) 
Natural gas-___..-.--------.-..-.---.--..M cubic feet__ 104, 000 75, 000 138, 000 95, 000 
Ores (crude), etc.: 

Copper..._...-.-...--.-...--....---.--Sshort toms_.|...---------]-.---2---2 ee} 752 (6) 
Dry and siliceous (gold and silver)-..........do_..-| | 19,420 - (8) 31, 145 (8) 

_ Lead._--.....- 22-2 -0_ 160 (8) 287 ) 
' Lead-zine........2.22- 222 eed 0_- 28, 322 (8) 3 (8) 

Peat._...--- 2-2. OL ee] eee 1, 443 ~ 11, 849 
Platinum ...-...........-_...-..----------troy ounces... 1 35 |..-----.----].-..------_- 
Pulpstones__.....-........-....-._._----.--short tons_- (1) (1) (1) (1) 

- Sand and gravel__..........-.----2...--.._...-...d0_._-] 3,311,009 | 1, 288,918 | 3, 299, 572 1, 366, 163 
Silver.......-2222--- 22 e-_______.--__-.-_troy ounces-_. 44, 120 28, 522 52, 338 37, 618 
Sodium sulphate from natural sources__...-short tons_.- (2) . 0) 5 1, 200 
Stone.._.-.....--.-..--.---.-----.-------..--.---d0___.| 3,059,130 | 2,796,231 | 3, 068, 360 2, 714, 282 
Tale.__.------.----------------------------------d0__-. 500 1, 250 633 2, 550 
Tungsten ore (60 percent concentrates) ...........do___- 164 (1) - 192 (1) 

GAN Co onegennnnn nnn cm tcc Oo 1, 926 165, 654 1 95. 
iscellaneous ?_.......---------------------------------|------------| 4, 033, 356 |_----_------- 3, 336, 893 

Total value, eliminating duplications..........._.]........----| 12,944,751 |......_-.....] 18, 688,083 — 

1 Value included under ‘‘Miscellaneous.’’ 
2 Value not included in total value for State. 
3 Figures obtained through cooperation with Bureau of the Census. 
4 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
5 No canvass. 
6 Not valued as ore; value of recoverable metal content included under the metals. 
7 Includes minerals indicated by ‘‘!”’ above.
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| Mineral production of West Virginia, 1934-36 

. 1934 1935 

Product ————————_ Kl) 

Quantity Value Quantity Value 

Briquets, fuel. .____..__..-.---.......--__.-short tons_- 94,745 | 1 $325, 432 (1 2) (1 2) 
Bromine.........--------------.--------------pounds-. 406, 765 63, 690 499, 100 $77, 873 . 
Calcium chloride__.........-.--..----...---short tons__-} 4,701 38, 529 6, 560 42, 193 
Cement....._.__2_-..---.--.-----.----.-----.-barrels.. (2) (2) (2) (2) 
Clay: o 

-Products___----------.--------------=--------------|----------~-| 18, 065, 783 |__....~-.-.] 3 18, 798, 693 
. Raw. __...-----------------------------short tons_- 28, 658 1 §1, 250 38, 670 1 70, 654 

Coal__...-.-_------.-------_--_----------------_---do___.| 98, 134, 393 |167, 104, 000 | 99,179, 061 | 169, 164, 000 
Coke_._._--------------------------_------------d0....| 1, 515, 432 | 1 4, 201, 663 | 1, 758, 795 | 1 4,894, 030 
Ferro-alloys___.._.-----.-----------------.--long tons... (1 2) (2 2) (1 2) (i 2) 

° Grindstones and pulpstones_._........-----short tons-_- 4, 260 208, 174 4, 397 187, 062 
Iron, pig__-....--------.--------------------long tons_- 439, 261 (1 2) 672, 104 (1 2) 
Lime________.--.-.-..- ------...-..--.--.-short toms.-| 148,071 | 904, 438 211, 904 1, 404, 087 
Marl, caleareous__._.--------.-----.-------------d0___. (2) (2) (2) (2) 
Mineral waters_._.........-....----.-..--gallons sold_- (4) (4) (4) (4) 
Natural gas_.._....-..-.--.-...---.-.-_..M cubic feet._|109, 161,000 | 44, 263,000 |115, 772,000 | 45,820, 000 
Natural gasoline._.......__...-.--....--.-.----gallons.-| 41, 854,000 | 1,706,000 | 42, 433, 000 2, 070, 000 
Petroleum_.........---______-.-------------.--barrels_.| 4,095,000 | 8,600,000 | 3,902,000 7, 220, 000 
Sa]lt_._..._.-.--------.--------.----..-------short tons_- 66, 766 384, 342 65, 968 433, 855 
Sand and gravel__..._._.._____._.....--....-.----do_...| 1, 836,495 | 1,886,405 | 2, 065, 844 1, 897, 841 
Sand and sandstone (finely ground)......--.-.--do__~- (2) (2) (2) (2) 

- §tone....---------- eee ------do__-_| 2, 106,180 | 1,912,766 | 1,897,670 | | 1,745, 035 
Sulphuric acid 5__...__.-_..--...---.-----..---.--d0_--_- (1 2) (2 2) (1 2): (i 2) 
Miscellaneous 6_._._...._-_-----------------------------|------------] 10, 322,395 |_-..------.-| 17, 300, 655 

Total value, eliminating duplications._._._.....|------------|241, 478, 621 |--.--.---_---] 245, 402, 124 

1 Value not included in total value for State. 
2 Value included under ‘‘Miscellaneous.”’ . . 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. . 
6 From zinc smelting. . . , 
5 Includes minerals indicated by ‘‘2”’ above. 

Mineral production of Wisconsin, 1984-385 | 

1934 1935 

Product et | 

. Quantity Value Quantity Value 

Briquets, fuel. .-----.----------------------short tons_- 329, 942 |1 $2,174,168 410, 715 | 1 $2, 986, 847 
Cement_-__--..-...----------------------------barrels_- (?) (2) (2) (2) 
‘Clay: 

Products........-----------------------------------|------------| 3928, 587 |------------| 32, 286, 144 
Raw. ..--------------------------------short tons-_-|------------|------------ (1 2) (2 2) 

Coke_-_...---.--.--------------------------------d0---- (1 2) (i 2) (2 2) @ 2) 
Iron ore— - 

Sold to furnaces.__---_------------------long tons-- 595, 891 | 1, 565, 958 722, 224 1, 949, 568 
Sold for paint_..-_---------------------------d0-.-- 263 (2) 272. (2) 

Lead.....-.--------------------------------short tons_- 234 17, 316 286 22, 880 
Lime.._____.-----------------------------------d0_--- 33, 856 296, 685 39, 324 347, 656 . 
Manganiferous ore__..-..-------------------long tons-_- 343 1, 029 6, 617 (2) 
Marl, calcareous. __.--...-------.----------short tons_- 1, 505 1, 906 |- 68, 746 53, 589 
Mineral waters._-_..---------------------gallons sold_- (4) (4) (4) (4) 
Ores (crude), etc.: 

Lead-zine._.._-.-..----.---------------short tons-_- 287, 800 (5) 236, 000 (5) . 
Zine_._-.--.---------------------------------d0-_--- 20, 800 (5) woe--------- |------ eee 

Pyrites___..--_-----------------------------long tons-- (?) (2) (?) (2) 
Sand and gravel____....___------------.---short tons..| 4,778,302 | 1,836,722 | 4,776, 673 2, 066, 516 
Sand and sandstone (finely ground)_._-_------..do___. (2) (2) (?) (2) 
Sand-lime brick._.__......._..__-------.-..thousands_-|.---_.------|------.----- (2 3) (2 3) 
Stone. _..._----__------.--------_--.-----.--short tons__| 2, 679, 860 | 3, 114,882 | § 2,495,400 | 63,117, 196 
Sulphuric acid 7___._------_---------------------d0-_-- (2 2) (1 2) (i 2) (1 2) 
Zine. _..-.--__---.__-.-------------.-------------d0__-. 9, 807 843, 402 8, 923 785, 224 
Miscellaneous 3.__._-_..-_.----------------------------|------------| 4, 748, 661 |------------| 5, 148, 565 

Total value, eliminating duplications. ._._._.---_|------------]| 9, 752, 431 coe 11, 815, 933 

1 Value nct included ir total value for State. . 
2 Value included under ‘‘ Miscellaneous.”’ 
3 Figures obtained through cooperation with Bureau of the Census. : 
4 No canvass. 
5 Not valued as ore; value of recoverable metal content included under the metals. 
6 Exclusive of basalt, value for which is included under ‘‘Miscellaneous.”’ 
7 From zinc-roasting operation. 
8 Includes minerals indicated by ‘‘?’”’ and ‘6’ above.



: STATISTICAL SUMMARY OF MINERAL PRODUCTION O7 

Mineral production of Wyoming, 1934-85 7 
ns 

. 1934 1935 

Product — $F aa 

. Quantity Value Quantity Value 

a 

Briquets, fuel....-..-.---------------------short tons__|-----.------|------~----- (1 2) (1 2). 

Cement_._._..--------------------------------barrels -- () (1) (1) (1) 

. Clay: 
. 

Products....._-------------- eee en ee een een |------------| 8) ween nennene- (1 3) 

Raw.._.._.----------------------------Short tons_- 27,162 | 2 $246, 562 34,426 | 2 $350, 945 

Coal... ene eee ee nen nenne------d0....| 4,367,961 | 9,591,000 | 5,177,142 | 11, 127,000 

Copper_....----------------------------------pounds- - 3, 500 280 1, 000 83 

Gold 4____.-.-----------------------------troy ounces_. 4, 871 170, 254 8, 715 130, 025 

Gypsum. ......_..-------------------------Sshort tons__ ¢3) (1) (4) (1) 

Tron ore_....--------------------------------long tons_- 116, 562 (1) 339, 134 (4) 

_ YLead._.-..---------------------------------Sshort tons... 1 74 3 200 

Micaceous minerals (vermiculite)......--.-------d0-_--|---.--------|------------ 200 _ 2, 525 

Mineral waters__..._.--------------------gallons sold_. (5) (5) - (5) (5) 

Natural gaS.__.......--..--..------------M cubic feet__| 28, 148,000 | 3, 446,000 | 26, 643, 000 4, 125, 000 

Natural gasoline__._...._._-------------------gallons__| 34,799,000 | 1, 598, 000 | 32, 246, 000 1, 511, 000 

Ores (crude), ete.: . 
Copper __._.-.-------------------------short tons_- 3 (8) wee cece ene |p pene eee ne 

Copper-lead . _...---------------=------------d0----|------------|------~----- 18 (8) 

Dry and siliceous (gold and silver) -._--------d0---- 8, 164 (8) 4,172 (8) 

Lead_.......---------------- ee ------- dL 6 (8) _---- eee --|--- eee . 

Petroleum __._....-.--.-----------------------barrels_-_] 12, 556,000 | 10, 550, 000° | 13, 755,000 | 11, 730, 000 

Potassium salts_....-.-------.---..--------short tons_- (1) QQ) (1) (1) 

Sand and gravel.._._.-.-.--.--------------------do_-..| 1, 589, 156 822,931 | 1,619, 063 476, 459 

Silver_....-------------------------------troy ounces... 710 459 1,152 828 

Sodium sulphate from natural sources._....short tons... (2) (2) -1, 927 13, 077 

Stone.__..---------------------------------------d0-~_- 655, 030 658, 375 265, 140 281, 718 

Miscellaneous 7_..__.----------------------------------]------------ 802,921 |____-------- 1, 307, 493 

Total value, eliminating duplications_-.--...-.---|------------| 27, 640, 294 |--.--------- 30, 669, 658 

oe 1 Value included under ‘“‘Miscellaneous.”’ 
2 Value not included in total value for State. . 

3 Figures obtained through cooperation with Bureau of the Census. : 

4 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 

5 No canvass. 
6 Not valued as ore; value of recoverable metal content included under the metals. 

7 Includes minerals indicated by ‘‘!’’ above. 
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Continued increases in world production of most minerals during 
1936 are less significant than the evidence of determined effort by many 

-  gountries to achieve national self-sufficiency through the adoption or 
more vigorous application of measures restricting trade. The problem | 
of insuring adequate supplies of mineral raw materials and its relation- 
ship to the achieving of economic self-sufficiency—the apparent goal 
of several major industrial countries—has not been solved as yet by 
exchange-control systems, barter transactions, import quotas, export | 
restrictions, forced substitutions, and similar practices. 

World production.—In 1936 the world production of industrial | 
mineral raw materials approximated the peak output of 1928 and 
1929; the production of a few minerals, notably crude petroleum, 
manganese ore, and aluminum, even surpassed that in the two peak 
years preceding the world depression. The acceleration of world : 
production and distribution of industrial minerals from the low point 
of the world depression has been more noticeable in the 4 years begin- 
ning with 1933 than during the period immediately preceding the _ 
peak of 1929. Imports of key minerals by major consumer nations 
may be cited as indicative of continued annual increases in world 
production during 1936. In 1936 imports of virtually all minerals 
maintained at least the level of 1935 and, in a few instances, increased. 
For example, Germany’s imports of bauxite increased 78 percent and 
of iron ore 33 percent; imports of iron ore into the United Kingdom 
increased 29 percent, of pig iron 185 percent, and of manganese ore 6 
percent; and imports of iron ore into the United States increased 50 
percent, of manganese ore 121 percent, and of pig tin 23 percent. 

World consumption.—A major portion of the world output of 
mineral raw materials is consumed by relatively few countries, as the : 
accompanying tables indicate. 90
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In calculating apparent consumption by Japan, the production of | 
Korea (Chosen), Formosa (Taiwan), and Sakhalin has been included; 
the consumption estimates for other countries do not include the out- | 

| | put by colonial possessions. , 

Estimated annual average. world production of principal mineral commodities, 
-- “= (938-85, and percentage produced and consumed by 8 countries! | . 

| oe World vrod Percent, Percent 
. orld produc- | produce consumed 

Commodity tion (long tons) by 8 by 8 
countries ! | countries ! 

Aluminum. ______.---------- eee 187, 300 5 92 
Bauxite._...._----- 2 eee eee] 1, 346, 600 67 94 
Primary copper..._._.____..---.:----------------.-------------- 1, 273, 300 - §2 85 
Pig iron. ._..--_--.--------------------- nee 54, 607, 000 97 99 
Tron ore_ _...---.--------------------------------- 116, 000, 000 82 93 
Manganese ore. _.__.--_----- + eee ee eee 2, 930, 000 61 |. 91 . 
Tin in pigs and bars.._..--..--.-_------------------------------ 117, 000 27 |. . 86 
Tin ore______-.-.------------------ e+ eeee — 115, 600 3 40 
Crude petroleum -___..-.2222.---. 22 eee _ 209, 666, 600 72 75 
Coal_. 1. ------- penne ene enn ene nee eee eee eeeeeeeee-| 1, 233,333, 300 85 80 

1 Belgium, France, Germany, Italy, Japan, U.S. S. RB. (Russia), United Kingdom, and United States. 

| Apparent annual average consumption of principal mineral commodities, 1983-86, 
and approximate percentage of consumption imported | 

. a | |. Belgium . France. Germany | Italy | 

Commodity j; = | percent! _ | Percent}  |Percent| Percent 
CO Longtons| im- Long tons im- | Long tons im- Long tons |. im- 

Co, ported ported ported | ported 

Aluminum.._....--| 930 | 100 14, 660 2] 48,730 {1 8,100] () 
Bauxite_...-.....-.-] - 1, 080 100 236, 930. (1) 356, 830 - 98 129, 930 Q)° 
Primary copper....| . 79,000 100 109, 530° 100 191,400} 84{ 69,800] 100 
Pig iron_.___--_-_--| 4, 913, 300 |. 4 7, 021, 830 1 6, 871,130 | - 1 651, 030 1 
Iron ore____._....__|18, 209, 500: 76 | 18, 465, 600 3 | 12, 791, 530 — 69 - 798, 700 34 
Manganese ore... .. 197, 630 100 . 474, 060 100 | 244, 800 .100 86, 030 92 

| Tin pigs and bars. - 1,430 | 100 9, 100 100} =: 12, 830 100 4, 100 100 
: Tin ore...-------.-+ 5, 100 100 -- 600 100 - 730 | — 100 (2) ° (1) 

Crude petroleum__.| 143, 660 100 | 4, 234, 000 98 674, 530 52 183, 860 89 
Coal._____-----_---|26, 383, 100 17 | 70,063,000 | 24 |242, 810, 560 2 |'11,813,860 | 93 

| Japan U.S.8. R. (Russia) | United Kingdom | United States 

Commodity Percent Percent Percent Percent 
Longtons| im- Long tons im- Long tons im- Long tons im- 

ported | ported ported ported 

Aluminum..___.... 7,700 80 19, 830 27 24, 700 59 47, 030 17 
Bauxite.__._-_---- (2) (1) 79,600 | (1) 156, 730 100 | - 302, 130 57 . 
Primary copper... 109, 860 38 68, 030 23 218, 630 99 232, 800 3 
Pig iron_.....--..--| 2, 437, 160 30 | 9,716,660 | (©) 5, 408, 660 2 | 16, 848, 260 1 
Iron ore....--._..--| 2, 963, 800 79 | 20,408,060 | (4) | 18,517,300 29 | 25, 300, 260 5 
Manganese ore.._--| 128, 930 63 | 1,036,460 | (1) 182, 960 100 317, 900 92 
Tin pigs and bars- - 4, 960 80 5, 700 100 7, 360 83 54, 800 100 
Tin ore._.---------- 1, 760 100 (2) (1) 38, 530 95 85 80 
Crude petroleum___| 2, 845, 900 92 | 22,908,000 | (1) 1, 927, 760 94 |125, 292, 730 4 
Coal.._...-_-_-.._.|38, 694, 130 1 | 87,778,330 | (3) {161,075,130 | (3) |352,476,030| (3) 

1 No imports reported. 
2 No domestic consumption reported. 
3 Less than 0.5 percent. 

Changes in world distribution.—Although world production and 
international trade in minerals have advanced rapidly since 1934 there 
have been more significant changes in regional distribution of world



WORLD PRODUCTION OF MINERALS 101 

. output. Industrialization of many countries in southeastern and | 
. eastern Europe and South America, heretofore unimportant con- | 

| sumers of mineral raw materials, has progressed noticeably in recent 
years and has resulted in the adoption of certain protectionist policies 
to safeguard infant industries. a , | 

— During 1936 the world was confronted with two conflicting methods - 
of conducting international trade. Tariffs, which leave the promotion : 
and development of foreign trade to the initiative of individuals, are 
recognized as one form of trade regulation or control. The reciprocal- 
trade-agreement program of the United States is an example; this 

- program is based upon the Trade Agreements Act of June 12, 1934, 
and agreements with 14 countries resulted, of which 10 became 
effective in 1936, 3 in 1935, and 1 in 1934. The purpose of the trade- 
agreement program has been the expansion of foreign markets for 
surplus output through tariff adjustments. However, such agree- 
ments have been made largely because of the trade barriers and dis- | 
criminatory practices of many foreign countries. _ 

Contrasted with this method of promoting reciprocal trade are 
other forms of trade control and regulation now effective in many 

| countries, the administration of which is also centralized in the 
national government. Such measures may be import quota restric- 
tions, which tend to.diminish or abolish trade with certain countries; 
import. and export. license requirements; exchange control systems, | 
which are responsible for the adoption of -“‘clearing’’ agreements 
limiting trade to the amount of foreign exchange available; and com- 
pensation or barter agreements. Exchange controls and regulations, 
effectively administered, enable the governments concerned to desig- 
nate the countries with which their nationals may trade. | 

NATIONAL SELF-SUFFICIENCY OBJECTIVE OF EUROPEAN NATIONS | 

National policies in virtually all European countries—adopted 
largely since 1934 and applied most vigorously in 1936—have resulted 
in a change in the composition of foreign trade of these countries. 
Many such policies have been adopted to decrease the dependence of 
the major consumer nations on foreign sources for essential mineral raw 
materials. In certain instances, imports of raw materials have been 
reduced. However, the most noticeable effect of these policies has 
been diversion of the flow from major sources of supply, provided by .- 
nature with exportable surpluses, to secondary sources of supply with 
which the importing country has been able to negotiate trade-bar- _ 

- gaining measures, the primary purpose of which is to increase exports 
_ of manufactured products. | 

A large percentage of world consumption of minerals is concen- | 
trated in central and western Europe, where dependence on imports 
for many such raw materials has resulted in drastic control measures. 
There was evidence in 1936 of more vigorous application of govern- 
ment decrees intended to reduce dependence on imports to 2 minimum 
yet assure adequate supplies to domestic industries through stimulated 
domestic production. In April 1936 the exportation of iron and steel 
products from Belgium was subjected to export licenses. In August 
1936 the exportation of iron ore from France was prohibited, although 
exceptions to the prohibition were provided for under conditions 
established by the Minister of Finance. France likewise extended 
the prohibition against exportation, except under license, of scrap 

153336—37——8 |
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: lead, copper, tin, zinc, and nickel to include ingots derived from the 
melting of such scrap. Under revised regulations for the control of 
foreign trade during the third quarter of 1936, the list of products 

| which could be imported into Italy only under a ministerial license 
without quota limitations included iron and steel structural forms, 
aluminum, antimony, nickel, and platinum. In April 1936 Italy 
likewise revised its regulations governing the importation of goods. 
acquired through compensation or barter agreements which placed 
all commodities in seven groups, each group containing both import 

- and export products. In general, export products can be compensated 
| only against the import products listed in the same group, although 

provision is made for exceptions. — Os a ne 
Germany.—From within its own confines Germany can provide 

supplies of coal and potash-adequate to meet domestic requirements. 
However, from 1933 to 1935, 69 percent of its apparent consumption 

| of iron ore, 100 percent of its consumption of manganese, and 52 
percent of its apparent consumption of petroleum were imported. 

| It also depends.on imports for pig-tin requirements. Germany is the 
world’s principal producer and consumer of aluminum metal, despite 

| the fact: that during the ‘past 4 years more than 98 percent of the | 
bauxite consumed was imported. Germany’s industries depend on | 
foreign sources of supply for all the minerals they require except coal 

| and potash. The ‘position of Germany as a major industrial nation, : 
without adequate domestic reserves or colonial sources of essential 
raw materials, is unique, and because of its relative importance as a 
consumer of such products policies adopted during. and prior to 1936, 
but more vigorously apphed in 1936, deserve more than casual 
attention. Such national policies have had a definite influence on the 
trade relationships that now exist among other European countries, 
as well as on those between Germany and foreign countries. , 

Late in 1934 the German ‘Four-Year Plan” or “New Plan” was 
inaugurated. This plan is based on the premise that Germany should 
import no more than can be paid for. Germany’s foreign trade with 
individual countries has varied greatly since then. Export trade with 
other European countries in the past enabled Germany to maintain 

| purchases of raw materials in overseas markets. By 1934 the decrease 
in exports of finished products to other European countries resulted in 

_ adoption by Germany of purchase prohibitions and restrictions of 
foreign-exchange quotas. Ultimately the country became an importer 
of semifinished and finished products from western. European coun- 
tries, acquired tbrough ‘clearing accounts”, while imports of basic 
raw materials from abroad decreased materially owing to lack of 
exchange with countries capable of supplying essential raw materials. 
Since 1934 ‘clearing agreements’”’ have been negotiated with virtually 
all southeastern European countries and several South American 
countries, as a result of which importation of raw materials from these 
areas has increased and imports from other European countries as well 
as other overseas sources of supply have decreased decidedly. Immedi- 
ately prior to and during 1936 the trade relations between Germany 
and North American countries changed as a result of national policies 
adopted primarily to stimulate domestic production of essential raw 
materials, to reduce imports of such materials to a minimum, and to 
increase exports of finished products manufactured therefrom. 

“Clearing account” transactions between Germany and other © 
European countries have had a decided influence on the sources from
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which essential raw materials have been obtained and the markets in 
which manufactured products have been distributed.. By the end of 
1936 Germany had “clearing agreements” with all European countries: | 

_ except Albania and Iceland: During 1936 Germany’s foreign trade 
fluctuated considerably with countries with which a “clearing agree- 
ment” was in force. The accumulation of German exchange in many 
countries, attributed largely to the purchase of raw materials, resulted | 
in restrictions by certain countries, especially the U.S. S. R. (Russia) 
and Yugoslavia, on exports of products to Germany to accelerate 
reduction of unfavorable trade balances. Germany’s imports of 
manganese ore, which amounted to 394,256 metric tons in 1935, 
dropped more than 160,000 tons in 1936. This decline in tonnage, 
however, is less significant than the shift in countries of origin. In | 
1935 the U.S. 5S. R. (Russia) furnished 228,349 tons or 58 percent of 
Germany’s imports compared with only 14 percent in 1936. In 1936, 
47 percent of the manganese ore imported originated in the Union of 
South Africa and 22 percent in British India. The decline in German 

| imports of Russian manganese ore is attributed to difficulties in trade 
relations that developed in 1936. These difficulties have also affected | 
the trade in phosphate rock and petroleum. Negotiations between 

| Germany and the U.S. 8. R. (Russia) for the purchase of Russian 
manganese ore against certificates for German goods, or on the basis of | 
compensation or barter trade, are reported to have been under con- 
sideration by the Soviet Union toward the end of 1936. | a 

_ Compensation or barter trade between Germany and foreign coun- 
tries in 1936 was largely controlled or regulated by the National 
Government. Prior to 1936 the Government, owing to the character 
of imports obtained on the basis of private barter, was confronted with 
the problem of ever-increasing imports of :goods that were not.con- 
sidered absolutely indispensable to German industry. Likewise, it 
was found that in exchange for such goods imported, manufacturers 
and exporters were negotiating private-barter transactions involving 
German goods which could be sold abroad against available foreign 
exchange. This situation prompted the Foreign Exchange Board to 
issue new regulations, effective December 27, 1935, which definitely 
limited the character of goods that might be imported and exported 
on a private-barter basis. These regulations applied to German for- 
eign trade generally, but they restricted trade more noticeably with 
North America, particularly: the United States. They provide that 
only one-third of the value of German merchandise exported may be | 
charged to private-barter accounts or agreements. The remaining 
two-thirds must be paid for by foreign buyers in reichsmarks or avail- 
able foreign exchange. Special provisions in the decree cover goods 
that are classified as of vital importance to Germany. | 

International trade has been affected materially by exchange-control 
systems adopted in most central European countries, several South 

_ American countries, and certain southeastern European countries. The 
clearing agreements and compensation agreements in effect at present 
represent attempts to maintain an equilibrium in trade balances of 
countries that have adopted exchange-control systems. 

The German policy of purchasing raw materials from countries 
that increase their imports of German manufactures has diverted the 

. flow of mineral raw materials from sources that heretofore supplied 
a major portion of Germany’s requirements to secondary sources of
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supply that are of minor importance as industrial nations and depend 
on imports of semimanufactured and finished products. In 1935! 
there were 29 secondary sources of supply or entrepots from which 
Germany purchased certain ores compared with 15 such markets in 
1934; there were 6 primary markets in 1935 from which purchases 
of ores were negotiated by barter or clearing agreements compared 
with 4 in 1934. There were 57 primary markets from which Germany 
formerly purchased a greater portion of its essential imports of metals 

| in 1935 at relatively low prices compared with 90 such markets in 
1934. In two primary markets purchases were made by barter 
compared with one such market in 1934. There were 43 secondary 
markets or entrepots in 1935 compared with 49 such markets in 1934. 
Of special significance are the increasing number of secondary sources 
or reexport markets from which Germany is apparently purchasing 

~ considerable essential raw materials and the consequent decrease in 
the number of primary sources of supply. During the 3-year period 
1933 to 1935, inclusive, 84 percent of the primary copper consumed in 
Germany was imported, and 15 percent of the imports originated in 
the United States. During the first 11 months of 1936, 117,600 
metric tons of primary copper were imported by Germany, but only 
about 5 percent is credited to the United States. Of significance is 
the increase in imports of copper from Yugoslavia, with which country 
Germany has a clearing agreement. According to the German press a | 
shift in the purchase of raw materials during 1936 reflects the operation — 
of the ‘‘Four-Year Plan” or ‘““New Plan’, which provides for the 

: purchase of raw materials from countries that exhibit “increased 
willingness” to buy German manufactured products. , 

Germany’s imports of bauxite also illustrate the effect of its trade 
policy. In 1929, France, the world’s principal producer and exporter 

- of bauxite, supplied Germany with about 40 percent of the tonnage 
7 imported, while Yugoslavia furnished only about 17 percent. In 

1935 France contributed 15 percent, Yugoslavia 30 percent, Hungary 
43 percent, and Italy 11 percent of Germany’s total imports of 
bauxite. During the first 11 months of 1936 total imports of bauxite 
into Germany were 867,071 metric tons, an increase of approximately 
78 percent over 1935. Of this total, France accounted for only 10 
percent, Yugoslavia 21 percent, Hungary 34 percent, Italy 16 percent, 
and Netherland India 13 percent. 

The German ‘Four-Year Plan’’, the objective of which is national 
economic self-sufficiency, has confronted domestic consumers ol 
mineral raw materials with problems that require the active and 
constant assistance of the National Government for their solution. 
Copper and lead are produced in Germany but in quantities too small 
to meet requirements. Germany’s reserves of bauxite are entirely 
inadequate; and its aluminum industry, which ranks first in the world, 
depends entirely on imports of the raw material. Although attention 
has been focused on technical processes for the recovery of aluminum 
from domestic clays, nevertheless the ability of Germany to use 
metallic aluminum as a substitute for other nonferrous metals is at 
present predicated on imports of commercial grades of bauxite. 
Substitutions have already been effected in the use of metals in 
Germany, and additional shifts are proposed under the ‘‘Four-Year 

| Plan’ which may decrease Germany’s dependence on imports of 

1 Neue Wirtschaftsdienst, Folge 20, Sept. 6, 1935, p. 1217.
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) certain ores and metals. The cost factor of raw materials obtained - | 
from low-grade domestic deposits and through substitution is recog- ae 
nized as of secondary importance compared with the principal objec- 
tive, national self-sufficiency. To further the latter a decree of the 

- German Government, effective December 1, 1936, imposes an obliga- 
tion upon owners of mining property to carry on prospecting and test- 
drilling operations when ordered to do so by the proper authorities. 
This law is regarded as a measure of the ‘‘Four-Year Plan” intended 
to force development of domestic mineral and metal. production to the 

| Maximum point attainable, and it was enacted to overcome legal 
difficulties where there is an urgent national interest in development 

: of mining properties whose owners remain inactive. | | 
Germany has established boards of control which regulate the use 

and consumption of nonferrous metals, iron and. steel products, and 
coal. These boards not only regulate and, in many instances, restrict 
the tonnage of ores and metals consumed by various industries, but also | 
decide what ores and metals may be used or consumed.. It is reported 
that in working out their regulations the boards consult specialists in 

| the various lines of industry and that no specific prohibition is decreed 
without determining that a serviceable substitute material is available. . 

Southeastern EHurope.—The countries of southeastern Europe, con- 
sidered collectively, have a diversified and comparatively adequate 
supply of mineral raw materials with which to develop industrially. 

. Lack of adequate private capital for expansion of industry is one of the 
most important problems in southeastern European countries; con- 

| sequently the various governments have taken an active part in the 
development of domestic mineral reserves. Except for Rumanian 
petroleum, mineral raw materials of this area have been only partly | , 

| developed. Yugoslavia, Bulgaria, and Rumania have the most | 
important coal deposits in this region, while Greece depends on 
imports for her requirements. Rumania, which ranks fourth as a | 
world producer of petroleum; exports about two-thirds of its annual : 
output to countries other than those of southeastern Europe.: Yugo- 
slavia, now the most important producer of iron ore, is followed by 
Greece, and most of the production of these countries is exported. 
Hungary, although a producer of iron ore, depends on imports for its 
domestic requirements. Yugoslavia is now the second largest pro- 
ducer of copper ore in Europe. Yugoslavia and Greece are the 
principal European producers of chrome ore, except for the U.S. 8S. R. 
(Russia), while Bulgaria and Rumania are minor producers. Lead 
ore is produced in Yugoslavia, Rumania, Greece, and Czechoslovakia. 

- Yugoslavia and Hungary follow France, the United States, and Italy 
as world producers of bauxite and have supplied the increased German 
requirements. Rumania also produces bauxite. 

Despite the output of ores in this region, metal production in south- 
-eastern Europe is as yet little developed. Hungary, Rumania, and 
Yugoslavia are the most important producers of iron and steel prod- 
ucts, and copper and lead are produced by Yugoslavia. Copper is 
the only metal exported from this region. 

The extent of industrialization in southeastern Europe may be 
gleaned from certain Government decrees enacted during 1936. The | 
Yugoslav Government restricted imports of various products by 
requiring preliminary authorizations from the National Bank. By a 
decision of the Ministry of Finance the restriction was made effective 
for all imports from France and Germany as of April 21, 1936. It
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was reported that the purpose of this measure was to promote trade 
with countries that are heavy purchasers of Yugoslav products and 
to force countries that limit their imports by quota restrictions to 
increase the quotas on Yugoslav products. In March 1936 a Ruma- 
nian prohibition was placed on the exportation of copper in the form of 
ingots, plates, bars, and scrap. In July 1936 imports of copper plates 
and sheets into Czechoslovakia were made subject to permit require- 
ments, and in June 1936 imports of black, unworked iron and steel 
sheets were likewise made subject to permit requirements. Exports | 

_ of mercury from Czechoslovakia were made subject to export permit 
requirements in December 1936. = i _ 

| ftaly—Almost simultaneously with the recommendation of the , 
League of Nations imposing on member countries restrictions on 
trade with Italy, the latter, in October 1935, prohibited publication | 
of statistics on Italian foreign trade. Although the various countries 
had canceled the decrees restricting trade with Italy by July 1936, 

| the official prohibition on publication of foreign trade statistics was 
not removed by December: 1936. As a consequence, a comparative 
review of Italian trade cannot be made. However, Italy depends on 
foreign sources for most essential mineral raw materials except bauxite, 
‘mercury, zinc, gypsum, marble, and sulphur, of which it has export- 
able surplusses. Some antimony, copper, iron ore, lead, manganese, 
asbestos, barite, coal, fluorspar,. graphite, magnesite, petroleum, 
potash, pyrites, and soapstone are produced, but the domestic reserves : 
are wholly inadequate to meet requirements. , | 

To insure an adequate supply of mineral raw materials for domestic 
consuming industries, the Italian Government issued decrees in 
December 1935 providing for the creation of three organizations to 
be responsible for the regulation and development of domestic mining 

: activities and importation of essential minerals other than petroleum. 
Italian Mineral & Metal. Corporation, a semiofficial agency, was 
established to aid in financing exploratory and development work in | 
connection with domestic. mineral deposits and to conduct mining | 
operations when necessary. The Italian Coal Corporation, also a 
semigovernmental organization, was created to develop. domestic 
coal deposits and to assist financially the principal coal producers 
of Istria and Sardinia, thus enabling them to increase production. 
The Mineral Products Board was created to regulate imports, domestic 
production, and distribution and to finance imports of minerals 
except petroleum and coal when necessary to maintain adequate 
supplies for national needs. This agency likewise exercises adminis- _ 

| trative functions for the afore-mentioned organizations. The fourth 
government agency, the Petroleum Board, was organized in October 
1935 to supervise the activities of the Italian Petroleum Corporation 
and the Italian Corporation for Albanian Petroleum, which have 

. served since 1926 as regulatory bodies for marketing petroleum 
products in Italy and for exploratory work. 

These government organizations cooperate closely with the Fascist 
National Federation of Extractive Industries for mining companies 
and the Fascist National Federation of Mechanical and Metallurgical 
Industries for metallurgical and fabricating companies, both of which 
form a part of the National Confederation for Industry. Most 
Italian mining and metallurgical companies are now members of one 
or the other organization. Throughout 1936 these official and private 
agencies were actively concerned with the problem of increasing
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| domestic output of essential mineral raw materials and reducing 
imports of such products to.a minimum. In Italy, as in Germany, 
the cost factor is considered as of secondary importance compared 
with attainment of the primary objective, of national self-sufficiency. 

_ Spain.—Although official Spanish production and foreign-trade 
statistics for 1936 are not available, shipments of those minerals of 

. which the country produces an exportable surplus were maintained at | 
a level approximating that for 1935. This fact is reflected by the 
tonnage of. Spanish iron ore, mercury, pyrites, and pig lead received 
by principal consuming countries. France, Germany, the United 
Kingdom, and the United States account for more than 75 percent of 
the iron ore, 60 percent of the mercury, 55 percent of the pyrites, 
and 60 percent of the pig lead exported from Spain annually. Al- 
though Italy frequently has surpassed Spain in annual production of | 
mercury, Spain has been the principal world producer since 1934. Of 
the total Spanish output in 1934, amounting to 31,799 flasks, the | 
United Kingdom purchased 36 percent, the United States 20 percent, 
and France 8 percent. In 1935 and 1936 Germany became an im- 
portant purchaser of Spanish mercury. . Exports of mercury from 
Spain to France, Germany, the United Kingdom, and the United 
States in 1935 were approximately 41 percent greater than production 
during‘the year, which amounted to 35,560 flasks; the excess shipments 
were withdrawn from stocks. Exports to these countries in 1936 were | 
about 23 percent below the 1935 level. OF | 

~ More than 50 percent of the crude pyrites produced in Spain is 
exported to France, Germany, the United Kingdom, and the United 

_ States. Exports to these four countries in 1934, which amounted to - 
1,050,790 metric tons, represent 51 percent of the total Spanish pro- | 
duction during the year: Exports to these countries in 1935 totaled 
1,456,858 metric tons and in 1936 decreased slightly to about 1,200,000 | 
metric tons. Bn | - 

In 1936 exports of pig lead from Spain to France, the principal pur- : 
chaser of Spanish lead, exceeded the tonnage shipped in 1934 and 1935, 
totaling 20,514 metric tons for the first 10 months of the year. Ger- 
many, the second largest importer of Spanish lead, purchased about 
2,000 metric tons in 1936, or approximately the same quantity asin 
1935. Italy is also an important buyer of Spanish pig lead, but as 
neither Spanish nor Italian foreign-trade statistics are available for | 
1936 no estimate of the tonnage involved can be made. Normally 
these three countries purchase approximately 60 percent of the total 
exports of lead from Spain. = = : : 
Official import statistics indicate that Germany has become an 

outstanding buyer of Spanish iron ore, receiving 1,067,733 metric 
tons in 1936 compared with 1,320,596 tons in 1935 and 61,968 tons 
in 1934. French imports of iron ore from Spain during the first 10 
months of 1936 were 43,462 tons compared with 35,259 tons in 1935. 
Although detailed figures covering imports into. the United Kingdom 
are not available, there is evidence that the tonnage of Spanish ore 
shipped to the United Kingdom in 1936 was approximately the same 
as in 1935. | a 7 

, SOUTH AMERICA oe 

Although national policies of many European countries are out- 
standing examples of evident determination to attain national self- 
sufficiency with regard to mineral raw materials, the tendency to
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regulate or control international trade, as well as domestic industry, 
likewise has advanced in South American and Far Eastern countries. 
For example, in June 1936 a Bolivian decree empowered the exchange 
control board, in conjunction with the Central Bank of Bolivia, to 
exercise strict control over foreign trade by establishing import and | 
export quotas and adopting measures tending to prohibit or restrict 
importation of products that are or may be produced in the country. 
Certain imports that. are considered dispensable may be restricted : 
temporarily or permanently at the discretion of the Board. | 

| Under a Colombian decree, effective August 1, 1936, import licenses, 
previously obtained from. the office of exchange and export control, 
are required for the importation of all merchandise into Colombia. 

Pe JAPAN | | a 

Japan and its possessions are little better off than Italy in domestic 
supplies of minerals. The known copper reserves are greater than in 
any other Far: Eastern country, but they are inadequate to. meet 
Japan’s industrial requirements. From 1933 to 1935, 38 percent of | 
Japan’s apparent consumption of virgin refined copper was imported. | 
Coal is probably the only primary industrial mineral of which Japan 
has sufficient reserves. During the period 1933-35, 92 pereent of 
Japan’s apparent consumption of crude petroleum and 80 percent of 
its pig-tin requirements was imported; moreover, 63 percent of its 
manganese ore was imported, although in the last few years that | 
country has produced 2 to 3 percent of the world output of. this | 

\ mineral, so essential to its steel industry. Its reserves of iron ore are 
wholly inadequate to meet industrial demands. From 1933 to 1935, 
inclusive, 79 percent of its apparent consumption of iron ore was 

. imported from countries other than Japanese possessions. In Japan, 
as in Italy, there are reserves of a few mineral raw materials, but out- 

| put has been insufficient to meet domestic requirements. Japan’s | 
production of chrome ore in the past few years has been about 5 per- 
cent, its production of tungsten ore between 2 and 3 percent, and its 

| production of zinc between 1 and 2 percent of the world output. In 
addition to these minerals it produces relatively small tonnages of 
antimony, mercury, platinum, asbestos, barite, china clay, fluorspar, 
graphite, mica, phosphate rock, pyrites, and sulphur, but the annual | 
output is considerably less than current requirements. 

Japan has promulgated a series of laws that regulate the domestic 
mining industry to a considerable extent, but to a greater degree 
these enactments enable manufacturers and consumers of imported 
raw materials to export finished, manufactured products to world 
markets under the most favorable competitive conditions. In 1931 : 
the Japanese Government enacted a law which has two objectives for 
the control of principal or key industries of the country: (1) The 
strengthening and support of control measures, by which the Gov- 
ernment is empowered to require nonmembers of a particular indus- 
trial union to abide by control agreements of such a union, provided — 
the action is recommended by more than two-thirds of the total 
members of the union in question; and (2) the supervision of industrial 
control measures adopted by associations of industries, through 
which the Government is enabled to alter or abolish entirely indus- 
trial agreements considered adverse to the public interest or injurious 
to the best interests of the industry concerned or related industries.
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The Export Indemnity Law of 1930 and a law for control of foreign — 
trade enacted in 1934 were adopted to facilitate export financing to 
undeveloped markets, to protect Japanese export trade, and to 
equalize trade balances. | | 

SERVICE OF BUREAU OF MINES | 

For a number of years the Bureau of Mines has collected, com- 
piled, and published mineral-production statistics of foreign coun- 
tries. For a detailed account of this phase of Bureau activity see a 

| Minerals Yearbook, 1935, page 21. Those who may wish to carry 
_ forward compilations heretofore prepared by the Bureau are referred 

to the the principal tables on world production presented in the 
following chapters in this volume. 

Aluminum Fluorspar | Petroleum _ | 
Antimony Graphite Phosphate rock 
Arsenic Gypsum Platinum | 
Asbestos Iron ore Potash | 

| Barite Pig iron Pyrites 
Bauxite Lead Salt | 
Briquets So Magnesite - Sulphur 
Cadmium Manganese Tale and soapstone 
Chromite Mercury Tin. 
Coal Mica, - Titanium — 
Coke Molybdenum Tungsten 
Copper : Nickel Vanadium | 

-  Feldspar Oil shale - Zine | . 

Principal sources.—Data used in this chapter have been obtained 
from official production and foreign-trade statistical publications of - 

| Belgium, France, Germany, Italy, Japan, U. S. S. R. (Russia), | 
United Kingdom, and United States; monthly German Metal and 
Mineral Notes, American consulate general, Frankfort-on-Main, | 
Germany; Weekly Reports of the German Institute of Business | 
Research, Berlin, Germany; Foreign Tariffs and Trade Regulations, 
Bureau of Foreign and Domestic Commerce, Washington, D. C.; 7 

| and press releases, The Department of State, Washington, D. C.
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: _  . DOMESTIC REFINERY PRODUCTION 

The figures in the following table were obtained through coopera- ( 
tion between the United States Bureau of the Mint and the Bureau of _ | 
Mines and were agreed upon after conference and adjustment between | 
the two Bureaus. | | Oo 

The totals are based on bullion deposits in the United States mints 
and assay offices and on returns to the Bureau of the Mint from the _ 
smelting and refining companies. The distribution is adjusted by 
means of information collected by the Bureau of Mines directly from 
the producing mines and tabulated for the mine reports discussed 

- later. The data for the tota] production and in part for the distribu- 
tion are obtained from records of (1) the unrefined domestic gold and 
silver deposited in the United States mints and assay offices, (2) the 
domestic gold and silver in fine bars reported by private refineries, 
and (3) the unrefined domestic gold and silver contained in ore and 
matte exported for reduction. The last item is very small. 

1 Some of the data for 1936 are preliminary, as indicated; detailed statistics with final revisions will be 
released later il
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Approximate distribution of the production of gold and silver in the United States, 
1935-36, by producing States and Territories 

[Figures supplied by U. S. Bureau of the Mint] 
wee 

Gold ! Silver 2 

State or Territory TT A A 

. Fine ounces Value Fine ounces Value 

1935 . . 
Alabama.______.-__-_--...2----- eee 2, 303 $80, 600 401 $288 
Alaska__.--__----_---- eee _ 462, 406 16, 184, 200 221, 642 "159, 805 
Arizona.__.._---__---.--------- 2 -- 215,806 | 7, 553, 200 5, 764, 831 4, 148, 472 
California......------- ee 870,120 | 30, 454, 200 1,064,616 | © 765, 193 
Colorado_____.----------------------.----------| 356, 908 12, 491, 600 4, 874, 105 3, 503, 263 
Georgia____-.----- 1, 026 ~ 35, 900 95 68 
Idaho______-_----_-- eee 84, 166 2, 945, 800 10, 314, 348 7, 413, 438 
Mlinois___.._ +--+ +--+ ------2e-|_---e--------|--------- 2, 627 1, 888 
Michigan. .____-________-_-____.-----2--2-|____-.-_------|.-----------_- 4, 214 3, 029 
Missouri.____...---.---- ee 132, 497 95, 232 
Montana__.._.-..-------- 138, 271 4, 839, 500 8, 066, 604 5, 797, 872 
Nevada..._..-.---- eee 175,794 | . 6,152,800 4, 056, 026 2, 915, 269 
New Mexico. -_---_---_-----__-- ee 338, 817 1, 183, 600 1, 130, 982 812, 893 
New York. _.__..-_------ ee 23, 528 16; 911 
North Carolina______---- 2,177 | - 76, 200 7, 730 . 5, 556 
Oregon._._...-- 49, 071 1, 717, 500 , 91, 552 65, 803 
Pennsylvania--_-__._._-___-__-.-__-..-___----- 889 31, 100 7,015 5, 042 . 
Philippine Islands_.._....-------.2- _ 446, 054 15, 611, 900 311, 528 228, 911 
Puerto Rico... 63 2, 200 8 6 
South Carolina..._._.__..-- 2, 211 77, 400 1,112 799 
South Dakota__._..-__----_-- 567, 120 19, 849, 200 139, 395 100, 190 
Tennessee___...-.-.- 306 10, 700 51, 999 37, 374 
Texas....--.------ 511 17, 900 . 987, 693 709, 904 
Utah______- eee 188, 111 6, 583, 900 8, 623, 431 6, 198, 091 
Virginia_....-..-_._------ 246 8, 600 13 9 
Washington_.___-..---_---- 8, 383 293, 400 45, 448 32, 666 
Wyoming. ___.-.- _ 8,529 128, 500 1, 014 729 

3, 609, 283 126, 324, 900 45, 924, 454 33, 008, 201 

1936 3 
Alabama.__...-.-.-2-2- 2220 -eeeeeee 4, 923 172, 305 1, 100 847 
Alaska...-.-------------- i eee ~ §10, 982 17, 884, 370 440, 812 339, 425 
Arizona_.._--.--_---..22- 2-2 eee 315, 284 11, 034, 940 8, 664, 767 6, 671, 871 
California_-______.._..---.------2 eee 1, 042, 915 36, 502, 025 1, 824, 572 1, 404, 920 
Colorado.____...---_- 2-2-2 364, 852 12, 769, 820 5, 917, 479 4, 556, 459 

- Georgia_...--.__---_- ee eee 398 13, 930 20 15 
Idaho__.._---_.------ eee 82, 289 2, 880, 115 14, 591, 380 11, 235, 363 
Tlinois____--.--.-------- eee |_| ee 4, 867 3, 748 
Maryland_..._-.-.--2 2-22 eee 596 ~ 20, 860 30 23 
Missouri. _......-.-----_------------e-------- |_| ee 163, 724 126, 067 
Montana...__._.._.......---------------------- 179, 768 6, 291, 880 | 11, 357, 827 8, 745, 527 
Nevada...._.--_.------------- eee 285, 769 10, 001, 915 5, 129, 044 3, 949, 364 
New Mexico. ._._-_.._.------ 2 33, 312 1, 165, 920 1, 129, 978 870, 083 
New York.....-__.---_--_- | |e 21, 000 16, 170 
North Carolina____..._...---2222 22 1, 807 63, 245 8, 376 6, 450 
Oklahoma.-.-____-_....-----.------------_--_- 2 70 19 15 
Oregon____.--___.1.-- eee eee 59, 765 2, 091, 775 87, 573 67, 431 
Pennsylvania__-...____...---_-__-----------_--- 1,114 . 38, 990 8, 670 6, 676 
Philippine Islands-____.....-.-2-_------ eee 599, 453 20, 980, 855 472, 962 364, 181 
Puerto Rico......____--.22- eae eee 482 | . 16, 870 187 144 
South Carolina_......_...-2---- eee 474 16, 590 72 55 
South Dakota___....-...2.---- 22 e ee _e- 589, 229 20, 623, 015 137, 981 106, 245 

' Tennessee...___._...- 22 ee- 190 6,650 44, 663 34, 391 
Texas.__-.-_-__--- eee 593 20, 755 1, 323, 482 1, 019, 081 
Utah..__.---2 eee _ 225, 415 7, 889, 525 10, 638, 483 8, 191, 632 
Virginia_._._...-.---_-_-_-2 eee 748 26, 180 73 |. 56 
Washington_________-___________-_____ 10, 816 378, 560 54, 633 42, 067 
Wyoming_.______-_-_- eee 1, 946 68, 110 1, 155 889 

4, 313, 122 150, 959, 270 62, 024, 929 47, 759, 195 

1 Gold valued at $35 per ounce. 
? Silver valued per ounce, as follows: 1935, at $0.71875 (purchase rate for United States product); 1936, at 77 

cents (approximate average purchase rate for United States product). 
3 Preliminary estimate. 

In 1935, as in 1934 and 1933, more old gold was returned from in- 
dustrial to monetary use than was issued to the arts and industries, a 
condition that has continued since 1932; returns for 1935 totaled
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1,668,305 ounces and issues 740,843 ounces, a net return of 927,462 oe 

ounces. The total quantity of silver (new and old) used in the arts - 7 

and industries was 41,192,023 ounces, 1,513,420 ounces more than in 

1934. In addition to the gold and silver derived from foreign and 

domestic ore and bullion 1,668,305 ounces of gold and 35,903,107 , 

ounces of silver were recovered from old or obsolete jewelry, silver- _ 

| ware, dental waste, old film, and other material. 

- Gold and ‘silver produced in the United States, 1792-1936 } 

[The estimate for 1792-1872 is by R. W. Raymond, commissioner, and for the period since 1872 by the | | 
Director of the Mint] . 

ce 
| 

| | Gold Silver : | 

Period to 

| | Fine ounces Value Fine ounces Value 

1792-1847___....._.---------------------] | 1,186, 977 $24, 537, 000 309, 500 $404, 500 

1848-72___._..-..-------.---------------- 58, 279, 781 1, 204, 750, 000 118, 568, 200 157, 749, 900 

18738-1936 2.._....----------------------- 180, 428, 816 3, 900, 094, 470° 3, 266, 996, 042 | 2, 472, 378, 189 | 

| | 7 239, 895, 574 5, 129, 381,470 | 3,385, 873, 742 2, 630, 532, 589 

1 Gold valued per fine ounce as follows: Prior to 1933, $20.67+; 1983, $25.56; 1934-36, $35. . . 

2 Subject.to revision. 

| The average commercial value per fine ounce of silver for the total 

recorded domestic production is $0.777. , 

REGULATIONS AND EXECUTIVE ORDERS RELATING TO GOLD AND 

Oo SILVER OF DOMESTIC ORIGIN ~ 

A complete account of the regulations pertaining to gold and silver 

is given in the chapter on Gold and Silver in Minerals Yearbook, 1934, a 

pp. 25-46, issued by the United States Bureau of Mines. | 

Monetary relationships.—United States coinage laws show the 

development of the establishment of the value of $20.671834625323 

per troy ounce of gold. The following table of laws gives the value of 

gold per troy ounce under different congressional acts, using the eagle 

($10 gold coin), although no longer coined, as a basis. | | 

Value of gold per troy ounce under different congressional acts 
i 

Standard | yj, Fine gold Me alue per | val 

Date of law weight -(1o00ths) content toy, (480 ‘grain 

Apr. 2, 1792....----------------e-- 2+ 270 | 916. 6666+ 247.5 | $19.393939 | $0. 04040404 
June 28, 1834........--..-...---------| 258. | 899, 2248-4 232.0 | 20. 680656 "04310345 
Jan. 18, 1837.......------------------ 258 | 900.0000 | 282.2 | 20. 671835 "04306632 
Mar. 4, 1900......--.---------------- 258 | 900. 0000 232.2 | 20. 671835 ‘04306632 
Jan. 31, 1934._....-------------------| 152 900. 0000 137.1 35. 000000 . 07291660 

ee 

PRICES OF GOLD AND SILVER 

. Gold.—The United States Treasury buying price for gold remained 

at $35 per ounce throughout 1935 and 1936. The following table 

shows the monthly extremes of gold prices in London from January 

1931 to December 1936, inclusive. | |
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- oo _ Gold prices in London, 1931-36 a | 
[Monthly extremes of gold prices in. London per ounce, compiled from. quotations published daily in 
; a | _. American Metal Market]  _ _ 

, . . . . _ . . . —— 

i 1984 1932 | 1933 

| | «High | Low High | Low. | High | Low 

S&S. ad. &. d. &. d. | gs. d. 8. d. nr 
. January. -.._.-.---.--2--2-2-2------------| 85 Ug} 84 14) 122 9 «| 117 sf 193 «6§ J 121 1K February. ..........-.--------------------| 84 1144] 84 108/120 9 | 118 5 |122 0 | 119 9 | March...___._.--_.--2-2.2-2-2-2----------| 84 114). 84 9841 118 10 | 108 11 | 121 11341 118 11 : April... -__ 22 2-2222222----------------| 84 104%] 84 982/113 5 | 108 4 |122 9° | 118 0. | May.-......-.-2----2---------------------| 84 11%] 84 934, 118-7 «| 112 «5 | 124 «8 | 192 5 June____-.------------.--------.---------| 88 0% 84 937) 114 8 | 112 2 | 124 5 | 122 9 |. July-----22 2-2-2 - einen ene-------| 84-144) 84 10%] 117, -8«| 1150 | 124 «10 | 122 414 August.__-___------..--..-.-.--..-..---} 84 11%] 84 937] 119 3 1117 0 | 129 7 | 124 Oo : September !____..__--.--.-----------.----| 114 9 | 84) (984, 1195s} 117-11: | 1389 «| lay 7 October__._---.--.-.-.-.1_............----| 108 6 | 103 8 | 125 8 | 119 2 | 134 8 | 198° 1 November___.-.-.-.-.....-2.2-2----------| 17 11 | 108 2 | 130 8 | 123 24/133 3 | 125 11% December.__..--.-.----..-2-22222-----.--| 126 10 | 118 9 | 130 0%4| 123 434] 127 0 ‘| 124 8 

| Year. --.------.--...-.----.-------| 126 10] 84 934/180 8 | 108 4 | 134 8 | 118 0 

| | 1934 1935 1936 
, Month | 

, . High Low High Low | High Low 

| - | | . is dad. | ses. d| es dais. dls. dls. d. January. ----.-.-.-.-.--------------------| 188° 1 | 126 8 | 142 4 [140 10%) 141 4 | 140 71% | February..-.....----.-.-..----.----------| 140 0 |.134 9 | 144 1 |442 Vl i4a 2 |] 140 6 : March. _____.____....---------------------| 187. 2 | 135 544] 149 4/143) «8 «| 141 «(14/1408 April... --.--.----.-------2---------------| 188 8 | 1384 3°°1145 814] 143 «4 «(| 141 (044/140 7 May.._...---2-2---------.-----------L-.--} 187 0M%| 135.10. | 145 0-1 141 «0 «| 140 «101 139 3 June.._...--- 222-2 ttee-2---------_| 188 244) 187° 134) 142-0 «| 140-7 «| «139 «4 «| «1383 July. . 222-222-222 222+ --22-----2------| 180 0%!-187, 5 | 4a 7 «1 405 | 139 «1«d| «Bs 7 August... .-...--...--22--2--L22.---------.| 140° 1144] 137 10 | 140 11] 139 914] 138 714/138 2 September!._____......-..-2--------..--.| 41 7 | 140 314] 141614] 140 3-1 :140 «9 | 137-2 | October_.-_..-..-.--..--------------------| 143 3 | 139 .6 | 142 0° | 141 314] 142 4441 140546 November__-_-._.....-.-1---------------| 189 10 | 139 0%) 141 7 | 140 11° | 142 844| 141 1034 , December. .:-..-------2--2--22--22-------] M10 | 139, 9M) 1413 | 40.11 | 142 1 | 41 4 
Year... --.--2-2-2-----22e----2----| 43-3 «1260 8 «| 149 «4 «| 139 gi] 142 84) 187 24 

a 1 British gold standard suspended Sept. 21, 1931, . 

Silver.—On January 1, 1935, the United States Treasury buying 
price for newly mined silver stood at $0.64646464-+ (one-half of the / 
coinage value of $1.29292929+). On April 10, 1935, the Treasury 
raised the price to $0.7111-+ and on April 24, to $0.7757-+; this price | 

_ was maintained throughout the remainder of 1935 and all of 1936 
and was in effect when this report was written (June 12, 1937). The 
extreme monthly prices of silver in New York for 1935 and 1936, by 
months, have been as follows: : 

Silver prices in New York,. 1985-36, in cents per ounce 
{Extreme monthly prices (official) of silver in New York per fine ounce, compiled from quotations published 

daily in American Metal Market] 
ee 

1935 1936 | 1935 1936 
Month | Month J 

High | Low | High | Low High | Low | High | Low 

January_-...........| 55 | . 58%] 49841 4484 |) August..............| 6734] 65341 -4434| 443 
February_----.-.---| 56}4; 5334) 4434! 4434 |) September.__:..____| 6534| © 6534| 443 4434 
March..-..-..------| 6134] 567%] 4434) +448 || October____..-_____-|  653%| 6534| 4434 4434 
April... -2-2-------.; 81 6134) 4534) 4484 || November__.__.....| 653%) 653%] 4714] 4437 Msy_.....-_..-.._..| 77 71%4| 4584; 4434 || December....____._-| 653%] 4934 4614] 447% June.....-._.--.--..| 74 69%4| 44841 4434 | |__| July._.-.......-.-...| 6934] 6734] 443Z] 4437 Year............| 81 4934 4984] 4434
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The following tables show (1) the price of bar silver per fine ounce 
, in New York in 1935 and in the first 6 months of 1936, by months; 

(2) the yearly average price, 1930-35; and (3) the highest, lowest, 
and average price of silver in New York since 1874. | 

Price of fine bar silver (other than domestic) per ounce in New. York in 1935 and first 
6 months of 1986, by months 

| i — 1935 

January_.._.__._._._.__.___..-_ $0. 54730 | August__..__________.___._. $0. 66644 | 
February._._______________ .54914|September___..__..__._______ |. 65687 

| March___-_--------------- |. 59360] October______-_----------- |. 65687 
April__.._-..-...______.__-. . 68100] November_____.___________ |. 65687 
May__-_____-_-__.---_-_... . 74668] December____-____________ _. 587382 
June__.---_----------+---.  . 72252 oo | 

July_--------------------- —.. 68528 Average for year__...  . 64582 

a | 1936 | | | | 

January______________..___ $0. 47562 | May______________________ $0. 45181 
February_...-._..---.-....  . 45062] June______________________ . 45062 
March_____________._._._.  . 45062 Ce 
April_...----------------- . 45204] © Average for 6 months... 45522 

| - Price of fine bar silver per ounce in New York, 1930-84 } a 

1980__....-.._________-_--_____ $0. 885 | 1988______-___________------ $0.350 | 
1981__________._______-__-._ .290]1984___.._______________-_--- .483 
(1932_..--.- 2 ea ele ee_i- =. 282 | 1985_-_- ee -____-_--.. . 646 

1 1930-33: Average for all silver; 1934-35: Average for silver other than domestic. . 

Highest, lowest, and average price of silver in New York since 1874, per fine ounce, 
being the asked price to and including 1917, and thereafter taken at the mean of the 

: bid and asked prices | | : . 

Quotation Quotation 7 

. Calendar year ann SEER _ Calendar year CT 

. High Low Average High Low . | Average 

1874____.......-.--] $1. 29875 | $1.25500 | $1. 27195 || 1905....__.--.-----] $0. 66500 | $0. 55625 | $0. 61008 
1875.....-..-------} 1.26125 | 1.21000 | 1. 28883 || 1906......---------|- .72375 |. 63125 . 67379 | 
1876_.......-.-.---} 1.26000} 1.03500 | 1. 14950 || 1907__.....--------| .71000 |. 52750 . 65978 
1877__........--.--]| 1.26000} 1.16000 | 1.19408 |] 1908__.....------.-]  .58875 | . 48250 . 53496 
1878...... -..-----| 1.20750 | 1.08500 | 1. 15429 || 1909__........--.---|  .54500 | —. 50750 . 52163 
1879..........-----}| 1.16750 | 1.06500 | 1. 12088 || 1910.___.2.--------] 57625 | —. 50750 . 54245 
1880........-------| 1.15000 | 111250 | 1.13931 |] 1911_..._._..-------] .57500 |. 52125 . 54002 
1881_.........---..} 1.14500 | 1.11000 | - 1.19823 || 1912._...._-.------| | .65625 | . 55250 . 62006 
1882__...__....--.-| 1.15000 | 1.09000 | 1. 13855 |] 1913.___.._..------|  .65125 | —. 58000 61241 . 

, 1883...........----| 1.11750 | 1.09500 | 1. 10874 |) 1914..._.....-..-.-]  .60875 | . 49000 . 56331 
1884__...._........] 1.13250} 1.08000 | 1.11161 |} 1915..._..-..-.---.]  .58000 | . 47750 . 51062 
1885........-.-----| 1.09500 | 1.02750 | 1.06428 || 1916........---.---| _.79125 |. 57250 67151 
1886_......--------| 1.03500} 92500 99880 || 1917.......--------] 1.16500 |. 73125 . 84000 
1887._.....-.------| 1.03500 . 95000 . 97899 |} 1918.......--.-----| 1.01937 . 88937 . 98445 
1888........-.---.-] .97750 | 92000 . 94300 || 1919........-------| 1.38250 | 1.01375 | 1. 12087 
1889__.......-.-.-.-| .97250} 92500 . 93634 || 1920........-------| 1.37875 | .60375 | 1.01940 
1890._........-.---}| 1.20500 | 95750 | 1.05329 || 1921........-..-.--| | .78813 |. 53188 . 63096 
1891......_.....-.-| 1.07500 | . 94750 99033 |] 1922........-------| 74188 |. 62875 . 67934 
1892._.........-....|  .95250 | 83000 . 87552 || 1923........-.-----| .69000 | . 62875 . 65239 
1893._..........---| .85000]  .65000 . 78219 || 1924....._..-.-.---] .72375 | . 63000 67111 
1894._......-...-..| .70000 | .59500}  . 64043 || 1925.........------|  .73187 |  . 66812 . 69406 
1895..........-----| .69000 |  . 60000 . 66268 || 1926........-.-----} .68987 | . 51812 . 62428 
1896._.....---..-.-|  .70250 | . 65625 . 68195 || 1927_.......-------| .60312 | . 54187 . 56680 
1897.........-...--| .66125 | . 52750 60774 || 1928........-..----] .63937 | . 56812 . 58488 
1898._......-..----|  .62250 | . 55125 . 59064 || 1929...............| .57812]  . 46812 . 53306 
1899._........--.-| .64750 | . 58625 . 60507 || 1930......-.-...---| .47187 | .31062 . 38466 
1900........-...-.-|  .65750 | . 59750 . 62065 || 1931.......----.-..| .37562 | . 26062 . 29013 
1901_.........-.---| .64500 | . 54750 . 59703 || 1932..........-...-]| .31312 | . 24562 . 28204 
1902........-.--..-| .56875 |. 47375 . 59815 || 1933 1.........----.| 45312 | 24812 . 34997 
1908........-.-.-..| .62875 | .47500 | —. 54208 || 1934...............|  .56062 |  . 42062 . 48283 
1904.........--.-.-} .62500 | . 53375 . 57843 || 1935........-------| 81312] . 50062 . 64582 

' 1 Quotations are in depreciated currency after early March 1933,
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UNITED STATES MONETARY STOCK 

The Federal Reserve Bulletin of the Federal Reserve Board for 
| May 1937 analyzes the changes in monetary gold stock of the United 

States from December 31, 1932, to April 30, 1937, inclusive, as follows: 

Analysis of changes in monetary gold stock, Dec. 31, 1932, to Apr. 30, 1937 

. {In millions of dollars] 

/ Gold stock at end | 
of year or month | Increase Net Net 

_.—Ci‘SCSCC*tSCn total ; release Other 
Year or month ] _ gold gold im- from ear-| factors ? 

Total Inactive stock | P mark ! 
| . account 

. $1 = 25840 grains of gold %o fine; i. e., an ounce of 
fine gold =$20.67 - 

1932_......---__-_u ee 4, 226 |_-.-.----- 52.9 —446. 2 457. 5 41.6 
1933_........._.------- eee eee 4,036 |.....---.-}| 190.4 —-173.5 —58..0 41.1 — 

1934: , 
- January__-..------2--- ee. 4,033 |_--._..__- —2.1 —2.8 12. 2 | —11.6 
ce $1=1554: grains of gold 940 fine; i. e., an ourice of 

fine gold=$35 - 
February--_...-..----..-.----------.-- 7,488 |__--...--.| 3,405.0 452. 6 68. 7 2, 883. & 
March_____..2 2 eee 7,695 |_--------- 256. 8 237.3 —.8 20. 3 
April. ..__-.-..-1_----.------.--------- 7,757 |_.---.---- 61.5 54.7 —-1Li1 7.9 
May....-.-.-----_-.--- eee eee 7,779 |_--..----- 22.4 33. 6 .5 —11.6 
June... eee 7, 856 |_----____- 77.1 63. 7 1.0 12.5 
July... 2-2 eee 7,981 |.-------.- 74. 4 §2. 3 .6 21.4 
August_._....-...----.--.------------ 7,978 |..-.---.-- 47.4 37.2 —1.1 11.2 

- . September.._.....-..--.-.--_--------- 7,978 |_.-------- .4 —18.7 2.4 16. 6 . 
'  October._.._-..----------------------- 8,002 |_--------- 23. 5 10.8 .3 12.4 : 

November... _....----.---------------- 8,132 |_.-_--- 129.9; -° 120.9 —.1 9.1 
December ._--.--.--------------------} 8, 288 |-----.---- 106. 2 92.1 1 14.1 

Year 1934....-0---- eee] 8,288 |---| 4,202.5 | 1,133.9 82.6 | 2,986.1 . 
1935: : 

January....-.---.-.-.-.-..---2--_---- 8, 3891 |... -_ ee 153. 3 149. 4 11 2.8 
February ......_._.--.-...--.--___---- 8, 527 |__._._-.-- 135. 3 122.8 2 12.3 
March. .-- 2 eee 8, 567 |... 2 -- 40. 4 - 13.0 —.7 |. 28. 1 
April... ee 8, 710 |__..-----e 143. 4 148. 6 —2.3 —3.0 
May...-.------ --- eee 8, 858 |_._-_-_--.- 148.1 140. 0 —1.5 9.6 
June... 2 eee 9,116 |_--_.--.__e 257.1 230. 4 1.0 25. 8 
July__.-- eee] (9, 144 Jee eee 27.9 16. 2 —.4 12.1 
August_.......----- eee eee} + 9, 208 Jee e eile 59. 5 46:0 1.4 12.2 
September__...--.-...---.-----. 2 -- 9, 368 |_..-___._- 165. 0 156. 7 1.0 7.3 
October._......-.--.--.--22-- 9,693 |-.----.-_- 325. 2 315.3 —1.9 11.8 
November___...-----.---------------- 9,920 |_-----___- 226. 7 210. 6 .6 15.5 
December---.-...-..------.-_ ee ee 10, 125 |_.-.- 2 205. 2 190. 0 1.3 13.9 

/ Year 1935.....-.-..-----------------| 10,125 |--.-.---._] 1,887.2 | 1,739.0 2 148.0 

1986: 
January....-..----.------ ee 10, 182 j_--- 2 ee 57.2 45.6 —1.7 13.3 
February. -......----------..---------. 10, 167 |_...------ —15.5 —16.6 —9.5 10. 6 
March. __.-2-_------ eee 10, 184 }_--.-- Le 17.2 5.5 1.0 10. 7 
April. ...2 22-22 eee 10, 225 |_---- 2 - Lee 41.0 28.1 —.2 13.1 
May......------.---------------- ee 10, 402 |_-.--..--- 176. 7 170.0 —3.2 10.0 
Jume____-- eee 10, 608 |_.-------- 206. 6 277.8 —24.8 —46. 4 
July... ee 10, 648 |..--._----- 39.2 15. 4 2.3 21.5 
August_.--.-- 22 eee 10, 716 |_-__-_-_-_- 68. 4 67.5 —11.9 12.9 
September.___.-.--.-.._-----2-__ ee 10, 845 |_-__------ 129.0 171.8 — 28.8 —14.0 
October_....--..----------- eee 11,045 |____---__- 199. 7 218. 8 —11.3 —7.9 
November_.....-.--------------------| 1, 184 |e eee 139. 5 75.8 3. 0 60. 7 
December. _...-_..-_-_---_-.---_------ 11, 258 26. 5 73.3 57.0 —-.7 17.0 

Year 1986..--..-.------_---_-_--_-- ee 11, 258 26. 5 1, 132. 5 1,116.6 —85.9 101.7 

1937: 
January...-...-.----2 2 eee 11, 358 126. 5 100. 1 121.3 — 48.3 27.1 
February. __....---_------_--_.--- ee 11, 436 204. 7 78. 2 120. 3 —8.0 —34.1 
March.___. 22.2 eee 11, 574 342. 5 137.9 154. 3 —.4 —16.0 
April. ---2---- 2 eee 11, 799 568. 0 225. 6 215. 8 7.2 2.5 

1 Gold released from earmark at Federal Reserve banks less gold placed under earmark (with allowance 
when necessary for changes in gold earmarked abroad for account of Federal Reserve banks). 

2 Figures are derived from preceding columns and indicate net result of such factors as domestic produc- 
tion, movements into and out of nonmonetary use or unreported holdings, imports and exports that do not 
affect gold stock during the month or year, and increment resulting from reduction in weight of gold dollar.
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Daily statement of the United States Treasury, June 4, 1937 

| CURRENT ASSETS AND LIABILITIES O 

: Co GOLD | . - 
i TY 

. Assets : ‘Liabilities | | 

Gold.....--.------- $12, 056, 810, 044. 31 | Gold certificates: oe | | 
Outstanding (outside of Treasury)....--.. $2, 904, 402, 139. 00 
Gold certificate fund—Board of Governors, . 

Federal Reserve System_.........-.-.-. 6, 022, 942, 436. 78 
Redemption fund—Federal Reserve notes_ 9, 970, 351. 75 

Gold reserve.___-_-.---.-.--22--..1----------- 156, 039, 430. 93 
| | Note.—Reserve against  $346,681,016 of 

oo, United States notes and $1,172,472 of Treasury 
notes of 1890 are also secured by silver dollars 

. | in the Treasury. 
Exchange stabilization fund_......-...----.--- 1,800, 000, 000. 00 

| | - 10, 893, 354, 358. 46 
Gold in general fund: 

Inactive.........-........_ $825, 475, 985. 16 
Balance of increment re- 

sulting from reduction in- _ 
weight of the gold dollar. 140, 913, 892. 78 

. In working balance.....-.. 197, 065, 807. 91 - 

| . oo, . .1, 168, 455, 685. 85 

Total......_. | 12, 056, 810, 044. 31 Total__......-.-------------------- =e 12, 056, 810, 044. 31 | 

: | | - SILVER | . | , 

_ Silver....-.--.------- $828, 181, 751. 06 | Silver certificates outstanding. .........-------. $1, 286, 330, 829. 00 
Silver dollars...._...-. 505, 783, 432.00 | Treasury notes of 1890 outstanding----.-..---- 1, 172, 472. 00 

. a ' | Silver in general fund_.--.-------------------- 46, 461, 882. 06 

-  Total_......... 1, 333, 965, 183. 06 ~  Motal....--.- eee eee. ---- 1, 333, 965, 183. 06 

IMPORTS AND EXPORTS! - 

Value of gold and silver imported into and exported from the United States, 1935-36, | 
. by classes a : : 

oo a | a Excess of im- | - 
Imports Exports ports over 

— exports - . 

1935 | | 
Gold: 

Contained in ore and base bullion..-._._._..-.-------- $72, 718, 366 $963, 938 $71, 754, 428 
Bullion refined_.-...-.--.---.-.---.---..--------------| 1,578, 635, 040 | 949, 040 1,577, 686, 000 
United States coin_....._-.--.-----..----------------- 5, 375, 326 |..-...-------- 5, 375, 326 
Foreign coin.....-.--.-.-------.---------------------- 84, 250, 383 47, 341 84, 203, 042 

| 1, 740, 979, 115 1,960,319 | 1, 739, 018, 796 
Silver: = 

Contained in ore and base bullion__........-.-------.- 30, 257, 757 449, 565 29, 808, 192 
Bullion refined............--.-.----------------------- 303, 172, 292 3, 215, 933 299, 956, 359 
United States coin_..._.....-..-.----.-.-------------- 1, 418, 022 872, 748 545, 274 
Foreign coin......--------.--------------------------- 19, 682, 930 14, 263, 045 5, 419, 885 

354, 531, 001 18, 801, 291 335, 729, 710 
1936 ef 

Gold: 
Contained in ore and base bullion.--...-----.--.------- 73, 705, 464 842, 573 72, 862, 891 
Bullion refined._.....--------..-....--..--.....-------| 1,067, 679, 844 26, 690, 938 1, 040, 988,906 - 
United States coin......--.--------------------------- 1, 810 10 |. 1, 800 

_ Foreign coin._..--..--------------------------.------- 2, 730, 294 |..------------ 2, 730, 294 

1, 144, 117, 412 27, 533, 521 1, 116, 583, 891 

Silver: 
Contained in ore and base bullion...._......-..------- 19, 574, 346 530, 545 19, 043, 801 

. Bullion refined..........-.-.--....-.-------.---------- 99, 964, 158 1, 241, 306 98, 722, 852 
United States coin....-.....-.------------------------ 340, 377 29, 771 . 3810, 606 
Foreign coin......-...-------------------------------- 62, 937,318 | 1, 163, 871 | 61, 773, 447 

182, 816, 199 2, 965, 493 179, 850, 706 

a 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 

152336—37——9 |
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| : DOMESTIC SUPPLY OS 
_The domestic supply of new gold comes chiefly from dry and | 

| siliceous ore and from placer gravel worked largely by dredges. 
These two sources yielded 90.2 percent of the domestic gold in 1915, 
79.86 percent in 1930, 86.5 percent in 1931, 92.9 percent in 1932, 
92.94 percent in 1933, 92.68 percent in 1934, and 90.55 percent in 
1935. The proportionate output of gold from copper ore was 7.2 

| percent in 1915, 16.4 percent in 1926, 22.2 percent in 1929, 9.65 
percent in 1931, 5.25 percent in 1934, and 7.01 percent in 1935. 

In 1915 dry and siliceous ore yielded 36 percent of the totel silver; 
copper ore, 26 percent; lead ore, 27 percent; and lead-zinc ore, only 
9 percent. In 1935 dry and siliceous ore yielded 40.02 percent; 
copper ore, 26.15 percent; lead ore, 6.89 percent; and lead-zine ore, 

— 26.60 percent. | | 
| WORLD PRODUCTION | 

GOLD | . 

According to the Bureau of the Mint, the estimated quantity of | 
_ gold produced in the world from 1860 to 1935, inclusive, is 975,246,364 . 

, fine ounces. For 1935 alone it is estimated at 30,001,209 ounces, an 
increase of 2,628,835 ounces over 1934. 

| In a Bureau of Mines publication,? the world output of gold from 
7 1493 to 1927, inclusive, is estimated as approximately 1,003 ,560,000 . : ounces, of which 51.5 percent was produced from 1901 to 1927. | 

Adding to this the production (188,153,881 ounces) from 1928 to 
1935, inclusive, makes an estimated total from 1493 to 1935 of approxi- > 
mately 1,191,714,000 ounces. 

) The following table shows the output of gold by countries from 
| 1931 to 1935, as estimated by the Bureau of the Mint. | 

| World production of gold, 1931-85, by countries, in jine ounces | | 

Country 1931 1932 1933 1934 1935 

. North America: . | 
Canada.._.-._.-.-.-2-2- ee 2, 695, 219 | 3,050,581 | 2,949,309 | 2,972, 143 3, 283, 121 Central America and West Indies____. 67, 725 82, 238 87, 075 130, 000 135, 000 Mexico.._._.....-.-.---_------. oe 623, 003 584, 487 637, 727 661, 405 682, 338 Newfoundland -........._.-...-._.._..|..-._......-|_.--- 15, 689 12, 000 12, 956 United States 1._..-.2 22 2,218, 741 | 2,219,304 | 2,276,711 | 2,741, 706 3, 163, 229 

5, 599, 688 | 5,936,610 | 5,966,511 | 6,517, 254 7, 276, 644 

South America: 
Argentina.....-..-_.-22- 2-2 | 964 964 1, 200 9, 902 Bolivia. _....-.-22222222 22 17, 328 12, 281 32, 889 64, 301 64, 301 Brazil__-._.222-2-22 115, 473 115, 451 126, 000 113, 621 120, 597 Chile____---2 2222-22. 21, 380 38, 098 147, 054 237, 658 264, 407 Colombia-__.....-.-.-..--2---2-_ 194, 268 248, 230 298, 246 344, 140 328, 999 Houador..-....-..-.--- 22} 89, 616 65, 629 60, 667 66,427] 71, 512 

w "British... 6, 944 18, 714 31, 056 25, 000 30, 000 
French.-...-..-.....-2---_-.-_-_- 43, 531 45, 010 42, 456 47, 454 11, 349 
Netherland (Surinam)_--_._._____- 4, 597 8, 970 12, 378 11, 896 47, 390 

Peru._.----.---.-.---------.---- ee 73, 688 55, 555 84, 072 98, 864 98, 863 Uruguay - .--..------------2222222---|---------__-|_----_-- 18 |____--_----- 32 . Venezuela_.__..___.-.-_-______.___..__. 42, 309 77, 087 95, 710 109, 055 112, 390 

579, 134 685, 989 931,510 | 1,119, 616 1, 159, 742 

1 Philippine Islands excluded. 

63. Ridgway. Robert H., Summarized Data of Gold Production: Econ. Paper 6, Bureau of Mines, 1929, 
63 pp.
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World production of gold, 1931-35, by countries, in fine ounces—Continued : 

ar gn 

Country 1931 1932 | 1933 1934 1935 

Europe: ~ 
Austria.....-..--.-.-...--------------|-+---------- - 257_|..---.------|------------]---------- = 

Bulgaria_._..__._....-.----------------|----+-------|------------|------2-2--- — 643 643 

Czechoslovakia_.....-.-.-------------- 1, 093 2, 283 2, 283 7, 588 . 7, 588 

France. _.-.--.------------------------ 42, 663 43, 402. 57, 870 101, 500 101, 500 
- Germany...._....--------------------- 4, 115 2, 186 5, 498 5, 755 5, 948 

Great Britain............-.-----.------|------------ 6 64 51 161 oo 

7 Greece.........-----.------------------ 483 482 482 |_..-....-..-]..---------- Se 
Hungary _.._-.------------------------ |-----e nen == [eee eee 2, 861 1, 833 1, 479 | 
Italy .....----------------------------- 2, 165 1, 832 2, 565 2, 476 2, 476 
Rumania....._-.-..------------------- 96, 482 109, 631 120, 000 120, 019 154, 323 
Spain......---------------------------- 4s3 | 484 7,716 7, 588 3, 858 
Sweden...--.-------------------------- 90, 000. 90,000 | 135,930 | — 252, 480 218, 721 
U. 8.8. R. (Russia).....---.----------| 1,700,960 } 1,990,085 | 2, 667, 100 3, 858, 089 4, 784, 030 

Yugoslavia......-...------------------ 21, 862 47, 582 70, 344 71,342 | | 74,172 

: 1,960,306 | 2,288,230 | 3,072,713 | 4,429,364 | 5, 354, 899 

Asia: | . 

~~ China._....--.-...--.----------------- 96, 750 96, 751 150, 000 154, 966 154, 966 
Chosen__------------------------------| 208, 626 208,626 | 369,991} 417,960 523, 948 , 
Cyprus__......-.-.--------------------|------+-----|-----22-22-- [2-2-2 2-2 2-- 6, 872 6, 872 

East Indies, Netherland. ---..--------- 100, 083 _ 77, 964 78, 832 66, 295 — 68, 256 | 

Federated Malay States--.----.------- 27, 021 27, 159 ; 31, 107 31, 777 30, 567 

India, British...........--------------| 330, 484 320,632 | 336,106 | 322, 193 324, 816 
Indo-china_...--.-.-------------------- 289 289 161 7, 073 8, 616 
Japan ._-..-_-----.---0---------------=| 434, 037 434,037 | 433,800 | 471,394 589, 034 ; 
Philippine Islands..........-----------| 181, 981 229,728 | 279, 535 340, 316 451,814 
Sarawak.._..........------------------ 5, 901 8, 178 18, 712 28, 842 28, 549 
‘Taiwan__...---.----------------------- 92,430}  . 92, 430 92, 430 73, 180 73, 180 
Turkey......-------------------------- 900 900 |......------]------------]------------ 

1, 478, 502 | 1,505,694 | 1,790,674 | 1,920,868} 2,260,618 © 
Africa. ...-.-.----------------------------| 11, 927, 961 | 12, 735,979 | 12, 448, 275 | 12,128,261 | 12, 570, 089 | 

_ Australasia_-..----------------------------| 783, 934 998,267 | 1,157,712 | 1,257,011 | 1,379, 217 | 

| | 22, 329, 525 | 24,150,761 | 25,367,395 | 27,372,374 | 30,001, 209 | | 

, An estimate of world production of gold in 1936 follows: — | 

World production of gold in 1936, in fine ounces, by countries | 

: Fine ounces Fine ounces . 

Africa______...---------- 18, 400, 000} Canada_....------------ 3, 720, 000 

Australasia..._.._....---- 1, 800,000] Newfoundland---_-...---- 16, 000 | 

Asia (including Philippine Mexico__......---------- 760, 000 : 

Islands)_....---------- 2, 500,000 | South America_....-.---. 1,300,000 
Europe._---------------- 7, 900, 000 —__—__—__——_ 

United States (excluding 35, 165, 000 

Philippine Islands)_._.-- 3, 769, 000 

SILVER 

The Bureau of the Mint estimates the world production of silver . 

from 1860 to 1935, inclusive, as 10,755,949,903 fine ounces. The 
output was 25,550,429 ounces more in 1935 than in 1934. 

The following table shows the output of silver by countries, 1931. 

to 1935, inclusive, as estimated by the Bureau of the Mint: ,
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: World production of silver, 1931-35, by countries, in fine ounces 
eee 

‘Country 1931 * 1932 1933 1934 1935 

North America: 
Canada......-.----....----_------.----| 20, 558, 200 | 18, 356, 398 15, 187, 063 | 16, 415,282 | 16, 624, 426 i Central America and West Indies.....| 4,000,000 | 4, 300,000 | 4,800,000 | 3,500,000 | — 3, 500, 000 
Mexico_-._.---.--.-------.--------- ee 86, 064, 500 | 69, 303, 054 | 68, 101,062 | 74,145,012 | 75, 589, 199 
Newfoundland-_._-_..:--.....-..--.-- (!) (1) 1, 208, 280 | 1, 150, 000 1, 124, 380 | 

~ United States 3._...222.2---_--__-..-_-| 30, 822,000 | 23, 831, 642 | 22, 821, 257 | 32,486,879 | 45, 612, 926 

. 1141, 444, 700 1115, 791, 089 |112, 117, 662 |127, 697,178 | 142, 450, 931 

South America: | | oe 
Argentina. _..---.--2.--.---.---------_|_-- eee 50, 154 50, 154 - 60,000 49, 9904 _ _ Bolivia.__-....--..-.--..-------------.| 5, 772,300 | 4,115, 200 5, 469,069 | 5, 216, 297 5, 800, 000 
Brazil... 2 _ 10,000 10, 000 10, 000 10, 000 10, 000 . Chile___..-..-------.---------.---.----| 320,200] 108, 780 256,621 | 1,053, 097 1, 050, 043 a ‘Colombia. -.-.----.----22--.---.--2-- 40, 000 50, 000 107, 992 127, 461 132, 975 . _ Eeuador.._....-----2- 2222 eee 104, 800 114, 167 113, 200 110, 815 80, 658 

_ Guiana._..._.2222222-2-2222-2.--.--.--| ~ 6,000] 6,000 6, 000 6, 000 6, 000 
Peru. __....-.----.--------------------| 10, 942, 500 | 6, 735, 360 6, 760, 534 | 10,381,314 | 17, 432, 968 
Venezuela. -..-....-.--...--.--------- 4,200 6, 000 6, 000 7,000 7, 000 

17, 200,000 | 11, 190, 661 | 12,779, 570 | 16,971,984 | 24, 569, 638 

- Austria.-..:2.--2----- 2 e et 10, 200 27,938 |_.-.---2 Le 14, 017 11, 863 
Czechoslovakia_..._............-.----- 899, 300 947, 139 947, 139 971, 370 971, 370 
France._.-.-.--..------------.--------| _ 652,000 | 643, 000 643, 000 303, 985 303, 985 

-., Germany........-.----...-....--------| 5, 784,600 | 5, 993, 499 6, 320,690 | 5,944,029 | 6, 257, 788 
- ° Great Britain..._..--22222222 22-2 34,000 16,'043 “37, 551 138,955 | - 92,851 

Greece.........--.--------.------------| 192,900 | 192, 900 192, 900 255, 000 ~ 180, 000 a Hungary. ..-----.---.-----2.-2---2-2- 2 |. | 15, 593 9, 163 4, 983 
~ Ttaly._..--------------------- 2 - ee - 719, 300 801, 499 377, 692 | 1, 290, 820 1, 290, 820 : . _ Norway...------.--------22-2 2. 297, 400 292, 565 241, 125 176, 829 225, 055 
Poland._-_.-.----2-------2 eee] 558, 700 | 69, 283 41,377 21, 155 32, 311 

, _ Rumania._-.----_-22 222 155, 800 173, 031 173, 031 388, 027 _ 289, 357 
Spain_.......--..-------------.--....--| 3,098, 700 | 3, 374, 335 2, 929, 508 | 1, 788, 289 861, 640 
Sweden.....---.--.---2- 2. .80, 000 80, 000 244, 822 519, 717 608,967 

c U.S. 8S. R. (Russia)... ..--2--__ 350, 000 400, 000 981,000 | 1,322,000 2, 200, 000 
Yugoslavia..-.-.....----.----.-------- 94, 700 133, 230 | 1,624,000 | 1,748,000 | 1,753, 534 . 

. 12, 927, 600 | 13, 144, 462 | 14,769,328 | 14,891,356 | 15, 084, 524 

. - Asia: . 
Burma..-..--.-.----------..----.-----| 5,898,000 | 6,001, 000 6,050,000 | 5, 787, 524 5, 800, 000 
China_..._...--2220--22 22 60, 000 60, 000 |. 60, 000 146, 614 146, 614 
Chosen_........---..----2------ eee 203, 500 209, 332 702, 976 964, 522 1, 464, 986 
Cyprus_.....-.--------..------.----.-.].-----------|------------ |e 44, 536 44, 536 

| East Indies, Netherland............-..| 1, 478, 100 842, 362 860, 463 771, 361 701, 722 
India, British......-..-.........--___- 25, 000 25, 737 30, 241 30, 000 31, 000 
Indo-China..._...-...222.2.-22-2-.-2- 1, 600 2, 724 1, 607 3, 601 3, 633 
Japan. _.--.-.----------------.--------] 6, 183, 300 | 6,360,643 | 5,958, 842 6, 882, 156 8, 230, 751 
Philippine Islands.......-...-.-.---.__| — 97, 100 149, 131 181, 372 212, 613 322, 022 
Taiwan_..._.--..--.---.2----------_--| 17, 200 17, 713 17, 713 16, 075 16, 075 
Turkey..._-.--..--.----.-------------- 200, 000 200, 000 |_.--..---2-[-- ee 

14, 158, 800 | 13, 868, 642 | 13, 863, 214 | 14,859,002 | 16, 761,339 

Africa: 
Algeria. __-_..--.-2.2222--2- ee 150, 000 58, 899 128, 139 100, 000 50, 000 
Bechuanaland .-_.....-....-......------ 700 1, 672 622 957 1, 758 
Belgian Congo___.__......---..--..--.- 15, 000 18,000 | 2,646,713 | 3,399, 619 3, 793, 788 
British West Africa (Gold Coast, 
pepuanti, Nigeria, Sierra Leone) _-_.__- 252, 900 86, 402 117, 480 82, 400 139, 200 
ritrea._.-.-----------.-222 2-2 |---| ee wane nenneen-|---- eee eee 

Portuguese East Africa_........-...__- 100 257 224 763 725 
Rhodesia-_...-_...-..------- 2-2-2. 76,500 | 114,893 112, 459 128, 568 132, 238 
Tanganyika, Uganda, Kenya Colony.. 1,900 |. 4, 431 5, 505 7, 228 10, 207 
Transvaal, Cape Colony, Natal_.....-| 1,063,000 | 1, 120, 668 1,065,011 | 1,002, 203 1, 042, 203 

1, 560, 100 1, 405, 222 | 4,076,249 | 4,721, 738 5, 170, 119 
Australasia. _.-....-.---.------------------] 8,628,800 | 9, 492, 726 | 11,553,031 | 11, 256, 903 11, 913, 034 

195, 620, 000 |164, 892, 802 |169, 159, 054 |190, 398, 156 | 215, 949, 585 
ee 

1 Some production. Not recorded in report of Bureau of the Mint. 
2 Philippine Islands excluded.
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An estimate of world production of silver in 1936 follows: | 
World production of silver in 1936, in fine ounces, by countries | 

. Fine ounces | Fine ounces | 
Mexico___....-..------- 78, 000, 000 | Europe-_------.------- 18,000,000 — | 

me United States (excluding , Asia (including Philippine | 
Philippine Islands)_--- 60,721,000! Islands).....--.------ 19, 000, 000 

| Canada_____._.__-_----. 18, 100,000] Australasia._......----. 14, 000, 000 
Central America and West | Afriea_.__.._.__.........-. 4, 800, 000 

Indies_..........__... 4,000,000]. | OO 
‘Newfoundland.......-.. 1, 250,000; — | 249, 171, 000 
South America._........ 31, 300, 000 a | 

The following table giving the average commercial ratio of silver to 
gold each calendar year since 1687 is an interesting complement to the 
world-production tables for gold and silver: _- . 

Average commercial ratio of silver to gold in each calendar year, 1687-19385 

Year | Ratio|| Year | Ratio Year | Ratio Year | Ratio Year | Ratio Year | Ratio 

| - 1687...-.| 14.94 || 1729....| 14.92 || 1771-.--| 14.66 |} 1813...-| 16.25 || 1855....] 15.38 |] 1896_...| 30. 59 
1688_....| 14.94 || 1730....| 14.81 |] 1772.--.| 14. 52 || 1814..--| 15. 04 |] 1856..--| 15.38 |] 1897----| 34.20 
1689.._..| 15.02 || 1731._..] 14.94 || 1773_..-] 14.62 || 1815....| 15.26 || 1857_.__| 15.27 || 1898__..| 35.03 
1690.....| 15.02 || 1732.-.-| 15.09 || 1774.---| 14, 62 || 1816..--| 15. 28 |] 1858.-.-| 15.38 |] 1899.._-| 34.36 
1691._._.| 14.98 || 1733._..| 15.18 |] 1775.--_| 14.72 |} 1817....] 15.11 |] 1859._.-| 15.19 |} 1900__--| 33.33 
1692.__..| 14.92 || 1734._..] 15.39 |} 1776____] 14.55 || 1818....] 15.35 || 1860....| 15.29 |] 1901....| 34.68 
1693.__..| 14.83 || 1735_....| 15.41 |} 1777_...] 14.54 {| 1819..._] 15.33 || 1861....] 15.50 |] 1902_...{ 39.15 
1694..__.| 14.87 |] 1736....| 15.18 |] 1778.___} 14.68 |} 1820___.| 15. 62 |} 1862_...] 15.35 || 1908...-| 38.10 
1695.....| 15. 02 || 1737___.| 15.02 |} 1779_._..| 14. 80 || 1821....] 15.95 || 18638..__| 15.37 || 1904..-.| 35.70 ; 
1696...._| 15.00 |! 1738.___| 14.91 |} 1780..__] 14.72 |} 1822__--| 15.80 || 1864._._] 15.37 || 1905___-| 33.87 
1697_....| 15.20 || 1739.__.| 14.91 || 1781..__] 14.78 |]. 1823_.__} 15.84 |] 1865_...| 15.44 || 1906_...| 30. 54 
1698_....| 15.07 || 1740.._.| 14. 94 ||.1782_...| 14.42 |} 1824____) 15. 82 1866....| 15.43 || 1907_...} 31.24 
1699__....| 14.94 || 1741__._] 14.92 |} 1783_.__] 14.48 |} 1825__..] 15. 70 || 1867_...| 15.57 |} 1908_...| 38.64 
1700.....| 14.81 || 1742..._| 14. 85 || 1784.___] 14. 70 || 1826_._.| 15. 76 || 1868_...] 15.59 || 1909_...| 39.74 
1701.....| 15.07 |} 1743_.._| 14. 85 |] 1785__..] 14.92 || 1827_.__| 15.74 |} 1869....| 15.60 || 1910__--| 38.22 
1702_.._-.| 15.52 || 1744___.| 14. 87 |] 1786____| 14.96 || 1828__.-} 15.78 || 1870_-.-} 15.57 || 1911--.. 38. 33 

"  4708.....| 15.17 || 1745_...] 14,98 || 1787____| 14.92 ]| 1829_.._] 15.78 || 1871-..-| 15.57 || 1912___.] 33.62 
1704___.-| 15.22 || 1746..__| 15.18 || 1788_.._] 14.65 || 1830_..-| 15. 82 || 1872_..-| 15.63 |} 1913___. 34, 19 
1705.....| 15.11 || 1747_...] 15.26 || 1789_..._| 14.75 || 1831.._.] 17. 72 |) 1873...-| 15.93 || 1914...) 37.37 
1706.....| 15.27 || 1748--_| 15.11 || 1790..--| 15.04 |] 18327---] 15.73 || 1874.-.-| 16.16 ||.1915....| 40. 48 - 
1707.....| 15.44 || 1749_-.| 14.80 || 1791.--.| 15.05 |] 1833.---] 15.93 || 1875..--| 16.64 || 1916.._-| 30.78 — | 
1708._...| 15.41 |} 1750_...| 14.55 || 1792._..| 15.17 || 1884__._] 15.73. || 1876...) 17.75.]/ 1917__.-| 24.61 

~  -1709_.--_] 15.31 |] 1751-_.-] 14.39 || 1793..._| 15.00 |} 1835_--.| 15.80 |} 1877....| 17.20 |} 1918_.--}. 21. 00 
1710_....| 15, 22 || 1752_.._| 14.50 || 1794_.._] 15.37 || 1836....] 15.72 || 1878.._.| 17.92 || 1919....| 18.44 
1711......| 15.20 }|.1753__._] 14. 54 |} 1795__-.] 15.55 || 1887_...] 15.83 |} 1879.._-| 18.39 || 1920.._.] 20. 28 
1712._--_| 15.31 || 1754----| 14.48 |] 1796-.--| 15.65 || 1838.---] 15.85 || 1880.---] 18.05 || 1921_-__] 32. 76 
1718_....! 15.24 |} 1755__..] 14.68 || 1797--_-] 15.41 || 1839__..] 15.62 || 1881_..__]. 18.25 || 1922____] 30. 43 
1714.._...] 15.13 || 1756_...| 14.94 || 1798..__] 15.59 || 1840_._-] 15.62 || 1882__..] 18.20 || 1923_._.] 31.69 
1715.....| 15.11 || 1757.._.| 14. 87 || 1799_..-] 15. 74 || 1841.__-] 15. 70 || 1883_..._] 18.64 || 1924..._} 30.80 
1716.....| 15.09 }| 1758....| 14.85 || 1800..._] 15.68 |} 1842_.._] 15. 87 || 1884_.._] 18.61 || 1925_...| 29.78 
1717...-..| 15.13 |} 1759_--_| 14.15 || 1801_.-_} 15.46 || 1843_._.| 15.93 | 1885...) 19.41 |} 1926.__.] 33.11 . 
1718_....] 15.11 |} 1760__..| 14.14 || 1802_.._] 15.26 || 1844____] 15.85 || 1886..._] 20.78 || 1927____| 36. 47 
1719_-__.| 15.09 |] 1761_...] 14.54 || 1803_...] 15.41 |} 1845_-_-] 15.92 || 1887_.__| 21.10 || 1928..._} 35. 34 
1720-....| 15.04 || 1762_.--| 15.27 || 1804_---| 15.41 || 1846.---| 15.90 || 1888_---| 22.00 || 1929.-_.| 38 78 
1721_____| 15.05 |} 1763__..| 14.99 || 1805___.] 15.79 || 1847....] 15.80 || 1889....| 22.10 |] 1930_...] 53.74 
1722_--_-| 15.17 || 1764_.-_| 14. 70 || 1806----| 15.52 || 1848.---| 15.95 || 1890.---| 19.75 || 1981.---] 71.25 
1723___--| 15.20 |] 1765-.--| 14.88 || 1807-.--| 15.43 || 1849.---| 15.78 || 1801..--| 20.92 || 1932.-_-] 73. 20 
1724..__.} 15.11 |] 1766__._]| 14.80 || 1808..__| 16.08 |] 1850_...] 15. 70 |} 1892__..} 23.72 |} 1933_...| 59. 06 
1725..__.| 15.11 || 1767~-__| 14.85 || 1809_.._.] 15.96 || 1851-...] 15.46 |] 1893_._.} 26.49 || 1934....| 72.49 
1726.....| 15.15 || 1768__._| 14. 80 || 1810....| 15.77 || 1852....] 15.59 || 1894._..] 32.56 || 1935_....| 54. 74 
1727__.._| 15.24 || 1769-_--| 14.72 |] 1811..--| 15.53 || 1853----| 15.33 || 1895.---| 31.60 

| 1728____-| 15.11 || 1770.---| 14.62 || 1812.---| 16.11 |] 1854.._-|.15.33 || 

| _ “MINE REPORT | 

METHOD OF COLLECTING STATISTICS 

The first table in this report presents the official refinery figures of 
the production of gold and silver in the United States in 1935 and 1936, 
as agreed upon by the Bureau of the Mint and the Bureau of Mines. 
With the comparatively unimportant exceptions of domestic gold and 
silver contained in ore and matte exported for reduction during the
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year, these figures record the production of gold and silver bullion 
from domestic ore in marketable form as metals, either refined or 
unrefined. | | , 

To trace the gold and silver produced back to its source by States, 
| counties, and mining districts, the Bureau of Mines systematically 

investigates the “mine production” of ores containing gold and silver 
and the output of the placer mines, the total being classified by meth- 
ods of production and by kinds of ore, as well as by mining districts. 
The resulting figures form the basis of the mine reports. 

Of the two plans for ascertaining the production of gold and silver, 
one is a measure of the metallurgic industry and the other of the mining —~ 
industry ; one reports the metal actually recovered in marketable form | 
and the other the mine output and its recoverable content. The 
two methods will not produce identical results, but the figures for a 
period of years sufficiently long to compensate for overlap or lag should 

- agree within allowable limits of error. | | 

Gold and silver produced in the United States, 1905-35, according to mint and mine 
| returns . | 

| | Mint Mine : 
Year A . 

Gold! Silver . Gold 1 Silver 

| Fine ounces | Fine ownces 
1905-31.._..-.--.-----.-------.---------| $1, 929, 861, 500 | 1, 636, 641, 604 | $1, 917, 814, 501 1, 626, 080, 695 
1932__-.....---- eee 60, 626, 000: 23, 980, 773 53, 218, 073 22, 899, 865 ; 
1933_..-.-----..------.- eee eee 65, 337, 600 23, 002, 629 67, 191, 498 23, 317, 159 
1934... eee 108, 191, 400 32, 725, 353 | —§ 109, 014, 94 _ 82, 995, 017 
1935_.---------2- eee 126, 324, 900 45, 924, 454 129, 109, 115 48, 840, 669 

Total, 1905-35_......---.-......_- ~ 2. 280, 341,400 | 1, 762,274,813 | 2, 276, 347, 781 1, 754, 133, 405 . 
Fine ounces of gold______..____- 105, 062, 800 |.....-.....-._-- 104, 785, 467 |-----...---..... 

1 Gold valued per fine ounce as follows: Prior to 1933, at $20.67-+-; 1933, at $25.56; 1934, mint at $35 and 
mine at $34.95; 1935, at $35. 

According to mint reports, these figures show a total excess of gold | 
for the 31 years of 277,333 ounces (a difference of 0.26 percent) and a 
total excess of silver of 8,141,408 ounces (a difference of 0.46 percent). 

UNITS OF MEASUREMENT 

In the measurement of ores and concentrates the short ton of 2,000 
pounds is used. | 

Throughout 1932 and earlier years the price of gold was fixed by law 
at $20.67-++ per fine ounce, and in 1933 the legal coinage value was 
continued at $20.67+. The average weighted price per fine ounce, as 
computed by the Bureau of Mines, was $25.56 for the year 1933, . 
$34.95 for 1934, and $35 for 1935 and 1936. 

The annual average prices for domestic silver from 1931 to 1936 are : 
as follows: 1931, $0.290; 1932, $0.282; 1933, $0.350; 1934, 
$0.64646464-+ ; 1935, $0.71875; 1936, $0.7745. 

MINES PRODUCING 

| LEADING GOLD PRODUCERS 

The output of the 25 largest gold producers in the United States 
(Philippine Islands and Puerto Rico excluded) in 1936, none of which
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produced less than 17,500 ounces, was 2,022,500 fine ounces (53.7 per- 
cent of the total); in 1935 none of the group produced less than 13,800 | 
ounces, and the total output was 1,795,000 ounces (55.5 percent ofthe | 
total); and in 1934, none produced less than 15,600 ounces, and the 
total group output was 1,660,900 ounces (60 percent of the total). 

_ The successive decreases in 1935 and 1936 from 1934 in the proportion 
of the total gold produced by the 25 largest operators indicate, as antic- 
ipated, that lower-grade gold ores were treated at the larger lode mines | 
and that new mines and smaller mines were responsible for a large | 
part of the increase in output of gold. Operators of gold dredges 
increased their output 89,558 ounces in 1936 over 1935 compared with 
only 2,595 ounces in 1935 over 1934. The average recovery of gold 
per ton of dry and siliceous ores decreased from 0.156 ounce in 1934 to 
0.154 ounce in 1935. | . 

The Homestake lode mine in South Dakota was the largest producer 
of gold in both 1935 and 1936, as for many years past. In 1935 the 
Golden Cycle Corporation (custom mill) in Colorado was the second 

| largest producer, but in 1936 second place was taken by the Phelps 
Dodge Corporation (combined output of company mines in three os 
copper-producing districts). The Fairbanks Exploration Co. in 
Alaska (gold derived from dredging gravel) was the third largest pro- - 
ducer in both years. 

Larger producers of gold in the United States, 1985~—86, in order of output} 

) 1935 — : 

Rank Operator State Mining district Source of gold Q 

1 | Homestake Mining Co._.....| South Dakota_....| Whitewood_........| Dry and siliceous ore. . 
2 | Golden Cycle Corporation 2..}| Colorado..........| Cripple Creek_.__-_. Do. 

. 3 | Fairbanks Exploration Co__-| Alaska............| Fairbanks...........| Dredging gravel. 
4 Alaska Juneau Gold Mining |_...-do............| Juneau_.............| Dry and siliceous ore.. 

Oo. . 

5 | Empire Star Mines Co., Ltd.| California_........] Grass Valley--__----- Do. 
6 | Phelps Dodge Corporation | Arizona...........| Warren and Verde_.| Copper ore. 

« opper Queen and United 
erde). 

7 | Idaho-Maryland Mines Co-_--.| California_........| Grass Valley_.......| Dry and siliceous ore. 
8 | Utah Copper Co_._.--....-..| Utah_.............] West Mountain_....| Copper ore. 
9 | Natomas Co_-_-._.....-.-____| California_........| Folsom_.............| Dredging gravel. 

10 | Yuba Consolidated Gold |....-do..._._......| Yuba River and Do. 
Fields. Snelling. 

11 Hammon Consolidated Gold | Alaska............] Nome-.......-....-.- Do. 
1eldas. 

12 The Mountain Copper Co., | California__.......| Iron Mountain......} Dry and siliceous ore. 

13 | Capital Dredging Co_.....---|.-..-do....--------| Folsom_.............| Dredging gravel. 
14 | London Gold Mines Co-.__._.| Colorado.__-__.-..| Mosquito...........| Dry and siliceous ore. 
15 | Nevada Consolidated Copper | Nevada._--.-...--| Robinson._........-] Copper ore. 

Corporation. 
16 | United States Smelting, Re- | Utah_.............| West Mountain._..| Lead ore, lead-zinc 

fining & Mining Co. ore, and siliceous ore. 
17 The Argonaut Mining Co., | California_........| Jackson.............| Dry and siliceous ore. | 

18 | St. Joseph Lead Co....._...-] Idaho..-.-..-----.| Middle Boise-___._. Do. 
19 | Snelling Gold Dredging Co-.-.-.| California__.-.....| Snelling.............] Dredging gravel. 
20 | Carson Hill Gold Mining |_....do.-...........| Mother Lode._......| Dry and siliceous ore. 

Corporation. 
21 American Metal Co. (Pecos | New Mexico. .--.-| Willow Creek_......| Lead-zinc ores. 

mine). 

22 | Willow Creek Mines, Inc....| Alaska.-........../.....do..............| Dry and siliceous ore. 
23 | Cardinal Gold Mining Co-_.-_| California.........| Chidago-_............ Do. 
24 | W.A. Ellis, Inc__.....___....] Colorado..........| Mosquito. ._...-_-.- Do. 
25 Original Sixteen to One Mine, | California.........| Alleghany-__.._....-. Do. 

Cc. 

1 Philippine Islands excluded. 
2 Custom mill. Includes mainly ore from Cresson, Portland, Ajax, and other mines in Cripple Creek 

district, Colorado, but also from other districts in Colorado.
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| _ Larger producers of gold in the United States, 1935-36, in order of output—Con. , 

: OO 1936 © | 
Rank: Operator : State Mining district Source of gold . 

1 | Homestake Mining Co._.....| South Dakota.._..| Whitewood___......]| Dry and siliceous ore. 
2 | Phelps Dodge Corporation_..} Arizona._.........| Warren, Verde, Ajo.| Copper ore. 
3 | Fairbanks Exploration Co___| Alaska_.._.....--.| Fairbanks_.....:....| Dredging gravel. 

_ 47] Alaska Juneau Mining Co- .-]_..-.do.._...-..-..| Juneau.___..........] Dry and siliceous ore. 
5 | Golden Cycle Corporation *_.| Colorado.._.......| Cripple Creek, etc_. Do. 
6 | Empire Star Mines Co., Ltd_| California.........| Grass Valley___-...- Do. . 
7 | Utah Copper Co_-__......----| Utah_.___.........]| West Mountain..._.| Copper ore. . 
8 Idaho Maryland Mines Cor- | California.........| Grass Valley._.......| Dry and siliceous ore. 

poration. “ . . 
9 Yuba Consolidated Gold |-...-do-----.-.-.-. Yuba River__._.....| Dredging gravel. 

1eidGs. : ; 
10 | Natomas Co_..._....-...-...|-.-.-do__.--..-..--| Folsom__..-.-...__.]|. . Do. 

. 11 | Nevada Consolidated Cop- | Nevada...._......| Robinson...__......| Copper ore. 
per Corporation. 2 | 

_. 412 Hammon Consolidated Gold | Alaska_.._........| Nome._-...-.-......| Dredging gravel. 
1010S. 

13 | Mountain Copper Co___.....| California........_| Iron Mountain and | Dry and siliceous ore. 
. . Mother Lode. 

14 | Capital Dredging Co___-.--.-|:---.do.-.....-....| Folsom____-.........] Dredging gravel. 
. 15 | London Gold Mines Co__--..| Colorado._........| Mosquito__.........| Dry and siliceous ore. 

16 | Lava Cap Gold Mining Cor- | California_........| Grass Valley and | Do. 
poration. = —_ _ Nevada City. 

17 | Golden Queen Mining Co_...|_....do_.._........| Mojave...._.__.-.-- Do. 
18 Kennedy Mining & Milling |.....do._..__.-....| Mother Lode. -_-___. Do. . 

0. _ a , | 
19 The Argonaut Mining Co., |.--..do_.._/..-_-- -----d0--~_-----2---- Do. 

20 | United States Smelting, Utab__.__._-..-._- West Mountain.....| Lead ore, lead-zinc ore, 
Refining & Mining Co. Ce and siliceous ore. 

; 21 | Eureka Standard Consoli- |.....do..-.........| Tintic_..............| Dry and siliceous ore. 
dated Mining Co. | 

22 Shenandosh-Dives Mining | Colorado._..._....| Amimas_.._....-_._- Do. 
0. . _ 

23 Goldfield Consolidated Min- | Nevada...........] Goldfield_____.._._- Do. 
ing Uo. , 

24 | Carson Hill Gold Mining Co_| California_......._.| Mother Lode-_--__1_. Do. 
25 | Snelling Gold Dredging Co -_!__.-.do._._._..._._! Snelling_._..._..._..| Dredging gravel. 

? Custom mill.. Includes mainly ore from Cresson, Portland, Ajax, and other mines in Cripple Creek 
_ district, Colorado, but also from other districts in Colorado. , 

| In 1936 the 25 largest producers of gold were distributed as follows: 
: 12 in California, 3 each in Alaska, Colorado, and Utah, 2 in Nevada, 
\ and 1 each in Arizona and South Dakota; of these companies 15 pro- | 
: duced gold from dry and siliceous ores, 6 from gravel by floating 

dredges, 3 from copper ore, and 1 from combined lead ore, lead-zinc 
ore, and siliceous ore. In 1935 there were 11 in California, 4 in Alaska, 
3 in Colorado, 2 in Utah, and 1 each in Arizona, Idaho, Nevada, New 
Mexico, and South Dakota; of these companies 14 produced gold 
from dry and siliceous ores, 6 from gravel by floating dredges, 3 from 

| copper ore, 1 from lead-zinc ore, and 1 from combined lead ore, lead- 
| zinc ore, and siliceous ore. — 

The Benguet Consolidated Mining Co. (including the Balatoc mine, 
controlled by Benguet stockholders) in the Philippine Islands ranked 
between the Homestake mine and the Golden Cycle Corporation as a 
gold producer in 1935; its output increased in 1935 from 1934 and has 
shown a large increase again in 1936. 

| LEADING SILVER. PRODUCERS 

The output of silver from the 25 leading producing companies in 
1936, none of which produced less than 310,000 ounces, was 42,011,500 
ounces, or 69 percent of the mine total (Philippine Islands and Puerto 
Rico excluded). Of these companies 7 were operating in Utah, 4 in 
Idaho, 3 each in Arizona, Montana, and Nevada, 2 in Colorado, and 
1 each in California, New Mexico, and Texas; 8 of the companies 
recovered silver from dry and siliceous ore, 7 from zinc-lead ore, 4 
from feopper ore, 2 from lead ore, 1 from copper-lead-zinc ore, 2 from 
combined lead, lead-zinc, and siliceous ores, and 1 from combined 
copper, zinc-lead, and silver ores.



a GOLD AND SILVER _ 125 

Larger producers of silver ir the United States, 1985-36, in order of output 
| | | | 1935 oO 7 

Rank Operator — | State § | Mining district Source of silver — 

1 | Anaconda Copper Mining Co. Montatia........-- Summit Valley | Copper ore and. lead- 
— (Butte). L zinc ore. 

2 | Sunshine Mining Co__..___..| Idaho__.._.._.-.-.| Evolution........_..| Dry siliceous ore. 
3 | Phelps Dodge Corporation | Arizona.__........| Warren.._........_..| Copperore. —. 

(Copper Queen). . : 
4 | Empire Zine Co_...--........| Colorado-..-..-...| Battle Mountain._-- Do. 
5 | United States Smelting, Re- | Utah_.............| West Mountain_____| Lead ore,lead-zine ore, 

fining & Mining Co. | , and siliceous ore. 
6 | Bunker Hill & Sullivan Min- | Idaho__.._-.......} Yreka_.-...._...._..| Lead ore and lead-zine 

ing & Concentrating Co. ore. 
7 | Tintic Standard Mining Co__| Utah...-.--....--.| Tintie.........-.....| Lead ore and siliceous 

ore. 
8 Silver King Coalition Mines |.....do.............}| Uintah._............] Lead-zince ore. 

oO. | . 
9 | Federal Mining & Smelting | Idaho........-....| Hunter._............| - Do. 

Co. (Morning mine). — oe oe oO 
10 | Hecla Mining Co-__........._}...-.do_-.......-...] Lelande___..._._....| Lead ore. 
11 | American Metal Co. (Pre- | Texas._...........| Shafter....._......_._.] Siliceous ore. 

sidio mine). _. ae co, yo cS 
12 | Treadwell Yukon Co., Ltd_..| Nevada_.._.......| Tybo_.___..........] Lead-zince ore. 
13 | Park City Consolidated Min- | Utah............-.| Blue Ledge.__....-.|. Do. § — 

ing Co. .. _ } | 

14 | Trout: Mining Co______......| Montana__...._.--] Flint Creek_....____]| Do. 
15 | Eagle-Picher Mining . & | Arizona._...-----.]| Ruby.......-....-..| Do. 

Smelting Co. - 
16 | Magma Copper Co_....._---_]-----do_...---.-.--] Pioneer...:..:.-.--.| Copper ore and _ sili- 

- — Op ceous ore. 
17 | Utah Copper Co_..--_----.--| Utah_.-..-.......-| West Mountain.....| Copper ore. 
18 Combined Metals Reduc- | Nevada. -..:......| Pioche_.........-...| Lead-zine ore. . 

ion Co. . , . 
19 | Tonopah Mining Co____..-..]_....do_............]| Tonopah__..........| Dry and siliceous ore. 

20 American Metal Co. (Pecos | New Mexico...--.| Willow Creek.......| Lead-zine ore. 
mine). — 

21 | Base Metals Tunnel Co__....| Montana_.-_..-...| Cataract........2--- Do. 
22 Black | Hawk Consolidated | New Mexico......| Central............-|. Do. | 

ines Co. 
23 | Eureka Standard Consoli- | Utah..............| Tintic...............] Dry and siliceous ore. 

dated Mines Co. . . 
24 | United Verde Extension | Arizona_...........| Verde_..............| Copper ore. 

Mining Co. ete, a |, . 
25 | Tombstone Development Co-_|-....do,...--.------| Tombstone__........| Siliceous ore and lead 

ore. 

1936 a | 

1 | Sunshine Mining Co_.._..._.| Idaho_-....-......| Evolution..._.......| Dry and siliceous ore. | : 
2 | Anaconda Copper Mining Co.| Montana..........| Summit Valley and | Copper ore, zinc-lead 

Hog Heaven. ore, and silver ore. 
3 | Phelps Dodge Corporation...| Arizona...........] Warren and Verde-.| Copper ore. 
4 | Empire Zinc Co..............| Colorado........-.| Battle Mountain_._- Do. ; 
5 | United States Smelting, Re- | Utah..............| West Mountain...._| Lead ore, lead-zinc ore, 

fining & Mining Co. and siliceous ore. 
6 | Bunker Hill & Sullivan Min- | Idaho_............| Yreka_.........-.--- Do. 

ing & Concentrating Co. 
7 | Tintic Standard Mining Co..| Utab..............| Tintie........._.....| Lead ore. 
8 Bilver King Coalition Mining |.....do_...........-| Uintah..............| Lead-zine ore. 

0. 
9 American Metal Co. (Presidio} Texas._...........| Shafter..............| Dry and siliceous ore. 

mine). 
10 | Hecla Mining Co... .........| Idaho_...2........| Lelande.__..........| Lead ore. 
11 | Utah Copper Co__........-.-| Utah_..........._.| West Mountain.__..| Copper ore. 
12 American Machine & Metal | Montana..........| Summit Valley......| Lead-zine ore. 

Oo. 
13 Federal Mining & Smelting | Idaho............__| Hunter and Yreka.- Do. 

0. | 
14 | Magma Copper Co...-_......| Arizona...........| Pioneer.............| Copper ore. 
15 Park City Consolidated | Utah..............]| Uintah..............| Dry and siliceous ore. 

es Co. 
16 | Treadwell Yukon Co., Ltd_..| Nevada_-_-_...._...| Tybo............_..| Lead-zine ore. 
17 Eagle Picher Mining & Smelt- Arizona. _........-; Oro Blanco........-- Do. 

ing Co. 
18 | Butte Copper & Zinc Co.....| Montana..._......| Summit Valley_._._- Do. 
19 Park Utah Consolidated | Utah..............| Uintah......._......| Dry and siliceous ore. 

Aines Co. | 
20 | Tonopah Mining Co____-___.| Nevada_._........| Tonopah_.....-..__- Do. 
21 Combined Metals Reduction |----.do_............] Pioche..............| Zinc-lead ore. 

0. 
22 Sierra Consolidated Mines, | California_........| Mount Patterson..../ Dry and siliceous ore. 

C. 
23 | Asarco Mining Co...........| New Mexico..-...| Central.............| Copper-lead-zinc ore. 
24 | Eureka Standard Mining Co.| Utah-__............| Tintic...............| Dry and siliceous ore. 
25 | G. A. Franz__.__.-..__._._...| Colorado._........| Uncompahgre... -.-- Do.
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| In 1935 the output from the 25 leading silver-producing companies 
was nearly 36,865,000 ounces, or 76 percent of the mine total (Philip- 
pine Islands and Puerto Rico excluded). Ten of these companies (4 
in Idaho, 3 in Utah, and 1 each in Arizona, Colorado, and Mon- 
tana) produced more than 1,000,000 ounces each, and none yielded 
less than 218,000 ounces; 6 were in Utah, 5 in Arizona, 4 in Idaho, | 

: 3 each in Montana and Nevada, 2 in New Mexico, and 1 each in 
Colorado and Texas. Only four of these large producers derived all 
their silver from dry and siliceous ores; the great bulk of the silver 
came from base ores, mainly lead-zinc and copper ores. 

NUMBER OF MINES _ | 

The following table indicates the number of mines that produced 
gold and silver in 1935. The placers are those in which the gold and 
the silver in natural alloy with the gold and, in a few placers, with 
platinum are recovered from gravel and sand, whether by hand wash- 
ing, sluicing, hydraulicking, drifting (in frozen ground or ancient | 

| buried river channels), or dredging. Theelode mines are those yield- 
ing gold and silver (from ore as distinguished from gravel) mainly 
from underground workings, including those that yield ore valuable 
chiefly for copper, lead, or zinc but that contribute precious metals as 
byproducts. In addition to producing mines enumerated here 

| many properties were being prospected and developed, and many 
| other mining claims were being held by assessment work only. 

The enumeration of placer mines is less satisfactory than that of | 
lode mines, because some are operated only temporarily and are 

| individually small and because much of the production is made by 
| transitory miners not regularly working placer ground. So far as 

possible the unit, as for lode mines, is not the operator but the mining 
claim or group of claims. 

Number of mines in the United States producing gold and silver in 1935, by States ! 

State Lode | Placer | Total State Lode | Placer | Total 

Alabama. -_........------ 3 2 5 || New York 3___..___.__.-- 1 |_-..---- 1 
Alaska ?__...-...---....- 69 639 708 }| North Carolina-.-........ 15 17 32 
Arizona....-..-.-.----.- 904] 1,197 2,101 |} Oregon.-.....---2-- ee 115 268 383 
California...............| 1,487] 1,112 2, 599 || Pennsylvania-...-..___-- ) i ne 1 
Colorado. ...-.-...-...-- 870 842 1, 712 || South Carolina..._._.__.- 8 12 20 
Georgia..---...---.--...- 6 30 36 || South Dakota--.....-.._- 15 199 214 
Idaho... .-.--.-.--..22-- 289 | 1,079 1, 368 |; Tennessee 3. _. 2... 22. 3 |_------- 3 
Illinois 3____.22 22-2... | ee 1 || Texas.......-.-....--.--. 14 |___-___- 14 
Michigan 3__-.........-- 2 |---..--- 2 |) Utah... 2-2 - ee 204 31 235 
Missouri 3_...........--- T feeiil le 1 |} Virginia ?_..2.---.----_. 2 2 4 
Montana-___---------..-- 681 551 1, 232 || Washington.._...--.--__- 63 172 235 

_  Nevada.--------.---__-e 706 149 855 || Wyoming_-_-_...-_-_-_--. 38 10 48 
New Mexico_........._-. 150 234 384 | | 

5,648 | 6,546 | 12,194 

1 Philippine Islands and Puerto Rico excluded. 
2 Estimate. 
3 Number of mines contributing to production of gold and silver. 

Number of mines in the United States producing gold and silver, 1931-35 } 

Year Lode @ Total Year Lode = Total 

1931.2... -.-2.--....--.-]| 1,988 | 2,081 4,069 || 1934....................--| 4,655 | 7,444 | 12,099 
1932.__--.--......--.--.| 2871 | 3,496] 6,367 || 1935......-........-..-.--| 5,648] 6,546 | 12, 194 
1933...--------..--.2-.-.| 3,283] 3,742] 7,025 ——_ |__| —"— 

Average...-..--.-...-| 3,689 | 4,662 8, 351 

1 Philippine Islands and Puerto Rico excluded.
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| MINE PRODUCTION | 

SUMMARY - 

The following tables give (1) the mine production of gold and (2) 
the mine production of silver in 1935 and 1936, by States, as reported oe 
to the Bureau of Mines by the producing mines. | 

Mine production of gold in the United States, 1985-86, by regions and Siates, in terms 
| of recovered metal 

Fine ounces Increase or decrease | Value (at $35 per ounce) —— 

‘ Region and State P 
: er- 

1935 1936 Fine ounces} cont | 1935 1936 

Western States and Alaska: 
AlasKa...............----.| 469, 495.00 | 1539, 162.60 | +-69, 667. 60 +15 ($16, 432, 325 |1$18, 870, 691 
Arizona........-..........| 241, 754.60 | 1310,000.00 | +-68, 245. 40 +28 | 8, 461,411 |1 10, 850, 000 
California.............--..| 890, 430.00 | 1,077, 442.00 |-+-187, 012. 00 +21 | 31, 165,050 | 37, 710, 470 
Colorado.....-...---.----| 349, 280. 80 366, 607.00 | -++17, 326. 20 +5 | 12, 224,828 | 12, 831, 245 
Idaho-._....--..-.-.------| 83, 823. 06 80, 291.40 | —3, 531. 66 —4 | 2,933, 807 2, 810, 199 
Montana. ...---..-.-.---.] 151, 088.03 | 1181, 100.00 | +30, 011.97 +20 | 5,288,081 | 16,338, 500 
Nevada...-.-...----------| 188,031.00 | 1284, 700.00 | -+-96, 669. 00 +51 | 6,581,085 | 19,964, 500 
New Mexico..-.--..--.---| 33, 435. 00 33, 037. 00 —398. 00 —~1 | 1,170, 225 1, 156, 295 
Oregon...._..-........._.| 54,160.11 | 60,753.00 | +6, 592.89 -++12 | 1, 895, 604 2, 126, 355 
South Dakota....__....---] 567, 230. 20 586, 353. 40 | -|-19, 123. 20 +3 | 19, 853,057 | 20, 522, 369 
‘TexaS.....-.-.--..-------- 518. 00 613. 00 -+95. 00 +18 18, 130 21, 455 
Utah.....--...-..-.-----.| 184, 759. 80 223, 444.00 | +38, 684. 20 +21 | 6, 466, 593 7, 820, 540 ” 
Washington. .._.....---.. 9, 739. 60 12, 217.40 | -+-2, 477. 80 +25. 340, 886 427, 609 
Wyoming....._.....-.-... 3, 715. 00 1, 964.40 | —1, 750. 60 —47 130, 025 68, 754 

3, 227, 460. 20 | 3, 757, 685. 20 |-+-530, 225. 00 +16 |112, 961, 107 | 131, 518, 982 

Eastern States: 
Alabama_......-.-.------ 2, 227. 24 4,726.00 | -+2,498.76 | +112 77, 953 165, 410 
Georgia........--..-..---- 993.78 | . 449, 57 — 544, 21 —55 34, 782 15, 735 

'  Maryland...._.-.-..-.--.|--..--2--- 668. 00 +668. 00 |......../..-.---.--.- 23, 380 
North Carolina. --_...-..-- 2, 175. 57 2, 037. 17 —138. 40 —6 76, 145 71, 301 
Pennsylvania......_...-... 745. 00 890. 00 +145. 00 +19 26, 075 31, 150 
South Carolina_._-.--...- 2, 273. 51 287.39 | —1, 986.12 —87 79, 573 10, 059 

.. Tennessee......-...--..~-- 423. 00 410. 00 - —13.00 —3 14, 805 14, 350 - 
Virginia.....---..-----.-- 652. 56 908. 97 +256. 41 +39 22, 840 31, 814 . 

9, 490. 66 10, 377. 10 +886. 44 +9 332, 173 363, 199 

Philippine Islands_..-........| 451,818.00 | 2599, 657.00 |+147, 839. 00 +383 | 15, 813, 630 | 2 20, 987, 995 
Puerto Rico....-----------.-- 63. 00 482. 00 +419.00 | +665 2, 205 16, 870 

451, 881. 00 600, 139. 00 |4-148, 258. 00 +33 | 15, 815, 835 | 21, 004, 865 

3, 688, 831. 86 | 4,368, 201.30 |-+679, 369. 44 +18 |129, 109, 115 | 152, 887, 046 

1 Subject to revision. 2 Refinery receipts. "
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- Mine production of silver in the United States, 1935-86, by regions and Siates, in . 
. terms of recovered metal 

| Fine ounces . | Increase or decrease Value : 

| Region and State | - a Por. | 1935 (at | 1936 (at 
1935 1986 | Fine ounces cent $0.71875 °| $0.7745 

| per ounce) | per ounce) 

Western States and Alaska: | - 
Alaska...-....-.----------.-- 286, 848 427, 592 -++140, 744 +49 $206, 172 $331, 170 
Arizona_._...--.-----.-------] 6,601,280 | 18,125,100 | -++1, 523, 820 +23 | 4,744,670 | 1 6, 292, 890 

-  California_.......------------} 1,191, 12 2, 103, 799 +912, 687 +77 | 856,112 | 1, 629, 392 
Colorado.......------.-------| 4, 696, 064 5, 902,776 | +1, 206, 712 +26 | 38,375,296 | 4,571, 700 
Idaho_...-_-------.-.--..---_| 10, 240,953 | 14, 637, 530 | --4, 296, 577 +42 | 7,360, 685 | 11, 259, 317 
Montana... ..-.-......-------| 9,322,951 | 111, 585, 600 | +-2, 262, 649 +24 | 6,700,871 | 1 8, 973, 047 
Nevada.._.-.....-..........-] 4,393,426 | 14,970, 000 +576, 574 +13 | 3,157,775 | 1 3, 849, 265 
New Mexico......-----.-..--}| 1,061, 902 1, 168, 255 +101, 353 +10 763, 242 900, 941 
Oregon....-..-.-------------- 110, 385 85, 061 —25, 324 —23 79, 339 65, 880 
South Dakota-.-.----..-..---- 151, 047° 144, 448 —6, 599 —4. 108, 565 111, 875 
Texas....--------------------] 1,000, 9607} 1, 361, 459 -+360, 499 +36 | -. 719,440 | 1,054, 450 
Utah_.-.......-.---..._.....] 9, 206,3293] 9, 997, 645 -+-791, 316: +9 |. 6,617,049 | 7, 743, 176 

' Washington.......-.-.-----.. 52, 3387 66, 900 $14, 562. +28 |} . 387,618 61, 814 
Wyoming.....-------...--...| 1,152} - 1,118. 389 —3}. | 82 862 

| 48, 316,747 | 60,472, 278 |-+12, 155,531 | +25 | 34,727,662 | 46, 835,779 

Eastern States: oe, 
Alabama.......--..-.------.- 401 869 +468 | -+117 288: 673 
Georgia._._.....--..--..---.-- .. 74 28 | 46 —62 53 22 
Maryland.._......--..---.-.]-...-------- 33 +33 |_.--.--.]----- ee. 26 

~ New York--....-....--...-.. 21, 750 18, 251 - =—=8, 499 —16 15, 633 14, 135 . 
North Carolina.....-..------ 7,584 5, 575 —2, 009: —26 5, 451 | 4,318 

| Pennsylvania-_......--.------ 5, 843 8, 118 +2, 275 +39 4,200 | = 6, 287 
South Carolina. .....--..-..- 1,117 50 —1, 067 —96 803 . 89 
‘Tennessee. .-..-...---------- 47,151. 50, 330 - +3, 179 +7 33, 890 38, 981 
Virginia... .....-..--.----_.- 55 96 $41 +75 40 74 

| | | | 83, 975 83, 350 —625| —1 60, 358 64, 555 

Central States: ms . 
. Tlinois.......-.-------------- - 3,147 1, 780 —1, 367 —43 | . 2,262 1,379 

. Michigan..........--------.- 4,219 j...---.--.--. —4, 219 —100 3, 0382 {.-.-.------ 
: | Missouri...-.-.--------------] 110, 551 163,720 | +53,169| . +48 | . 79,459] 126, 801 

117, 917 | 165, 500 +47, 583 +40 84, 753 128, 180 . 

Philippine Islands.__.._.....-...] 1322, 022 9 467, 885 +-145, 863 +45 | 231, 453 2 362, 377 
Puerto Rico. ..-.-.-.-.---------- ° a 1 187 +179 |-+-2, 238 6 1145 

322, 030 - 468, 072 +146, 042 +45 231, 459 - 862, 522 

‘ . | 48, 840, 669 | 61,189, 200 |-+12, 348, 531 +25 | 35, 104, 232 | 47, 391, 036 

1 Subject to revision. | 4 Refinery receipts. 

®
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Gold and silver produced in the Western States .of the United States and in Alaska, 

| 1848-1985, in terms of recovered metals = | 

| (Compiled by Chas. W. Henderson] 

| | = | Gold |. , 
State | Period | -— > arene 

| | ae _ Fine ounces |. Value! a | 

Western States: . Dok | | . 
| Arizona........--..---..----------------| 1860-1985 8, 287,492 | $177, 557,368} 221, 002, 811 

-  California_._...-.....--..-.-..-..-...---| 1848-1935 | 92,399,883 | 1,936, 099, 522. 88, 336, 217 
Colorado.....-......---.-...--2.--2-..] 1858-1935 36, 079,558 | "756,661,494 | 672, 346, 106 
Idaho. ....--..---------------.--------.-| 1863-1985 |} =. 6, 950, 535 146, 408,114 | . 365, 008, 965 
Montana.......-.....-----.----------.--| . 1862-1935 | 15, 311, 494 320, 355, 495 649, 550, 746 
Nevada-._.....-----------_-------_--_--]| 1859-1935 - 22, 799,456 | 476, 542, 636 551, 095, 128 

' New Mexico...-_._..--..--- 2 -----..| 1848-1935 1, 930, 755 40,910,618 | 57, 502, 661 
Oregon....:-.--.--.-2---ss-seesecteee.| 1852-1935 5,122,305 | 107,243,718.1 . 4, 242, 992 = 
South Dakota_._.....--...-....-..-.....| 1876-1935 16, 469, 364 | . 358,024,935 | _8, 386, 026 

. Texas._....--..---.---------------------| 1885-1935. 5, 485 _ 125, 920 24, 629, 507 ; 
Utah..22 0 TTTTTTTTITTITTTTTITTIT| 1865-1935 7,321,651 | 156,482,797 | 614, 424, 216 
Washington...-...-..-------------------| 1860-1985 | 1,502,992] 31,335,494 | - 9, 439, 480 

| Wyoming... 222222TTIIIIIITTTTTTTTIT) 1867-1985 71,551} 1,612,634] 72,653 . 
Total, Western States_.................|...--.-.-----| 214, 251,821 | 4, 509, 360, 745 | 3, 266, 037, 508 | 

Alaska__-._..--.-..--.------.-.--.-----.----| 1880-1935 21, 190, 355 454, 677, 148 | _ 17, 944, 930 

Grand total_...-.-------.-------------|--=-----2---| 285, 442,176 | 4, 964, 037, 893 | 3, 283, 982, 438 

1 Gold valued per fine ounce as follows: Prior to 1938, $20.67-+; 1933, $25.56; 1934, $34.95; 1935, $35. : 

ORE PRODUCTION, CLASSIFICATION, METAL YIELD, AND METHODS OF a 
: RECOVERY | 

The best index of lode mining is the quantity and metallic content 
of ore mined rather than the number of mines or operators. The 

7 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 produced __ - 
gold and silver in the United States (excluding the Philippine Islands 
and Puerto Rico) in 1935. The individual State chapters from which 
these tables were compiled contain additional tables and text on the 
subject and may be found elsewhere in this volume. | 

The classification originally adopted in 1905 on the basis of smelter 
| terminology and recovery has been used continuously in succeeding 

years, except for modifications necessitated by the improvement in 
recovery of metals and the lowering of grade of complex ores treated, 
accomplished by improved mill concentration processes. A ‘“‘dry’’ 
ore is one that carries so little lead or copper that by itself in quantity 

1t would not satisfy the requirements for the smelter charge in lead 
smelting or copper smelting, respectively. 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 [should be 7.5 to 8.5 
percent—C. W. H.] or more of lead, irrespective of precious-metal 
content; an ore that carries any grade of lead exclusively is called a 
lead ore. Zinc smelting ores (chiefly oxides) range from 16 to 45 
percent 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. 
In the tables that follow, figures for dry and siliceous ores have not 
been separated into gold, gold-silver, and silver ores, Siliceous
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| (silica * in excess of iron) gold, gold-silver, and silver ores containing 
| too little copper, lead, or zinc to be classified as copper, lead, zinc, or 

mixed 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 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 and 

| siliceous ores” thus, by elimination, include both dry siliceous and 
| irony, but chiefly siliceous, ores valuable for their gold and silver 

content, regardless of method of treatment, and dry fluxing ores 
ee carrying considerable quantities of iron and manganese oxides, or , 

| iron sulphide, and very small quantities of gold and silver. The 
._- smelter classification applies to concentrates. | 

| The lead, zinc, and lead-zinc ores in most districts in the Eastern 
| and Central States carry no appreciable quantity of gold or silver; 

such ores are excluded from this report. : | 

3 Except where mineralization approaches a matte, ores in their natural state generally contain more silica 
. than iron and usually are highly siliceous.



Ore produced in the United States and average rec overy in fine ounces of gold and silver per ton, 1931-86 } oe 

Dry and siliceous ore Copper ore Lead ore Zinc ore Copper lead and cop Lead-zince ore | 

. Total 
State Average Average Average Average Average Average ore 

ounces per - | ounces per ounces per ounces per ounces per ounces per (short 

Short ton Short ton Short ton Short ton Short ton Short ton tons) 
tons |__| toms |---| tons |__| tons |__| toms |---| «36©«tons j______ 

Gold |Silver Gold |Silver Gold |Silver Gold |Silver _ | Gold | Silver . Gold |Silver 

Alaska._....-..-...----| 3, 833, 338 |0.047 | 0.03 44,655 |....._| 3.27 22 |0.463 /41.86 |_..-..-.-]- 2-2 |---| ef ---] 3, 878, 015 
Arizona....--..-.----..| 604,644 | .186 | 1.85 | 6,011, 755 [0.019 | .76 16, 749 | .197 {13.79 7,126 |0.023 | 5.42 4 10.120 | 18.25 | 129,772 |0.062 | 5.16 | 6,770,050 
California............-.| 3, 237,926 | .167 | .33 94,577 | .028 | .60 1,471 | .250 |19. 68 379 j......| .44 120 | .876.| 19. 23 3,300 | .010 | 4.69 | 3,337, 773 
Colorado. .......-..--..| 1, 585, 584 | .205 | 1.09 209, 492 | .041 [13.31 16, 419 | .363 | 9.41 |..-- 2 eel 295 | .304 | 22. 20 9, 244 | .090 | 7.39 1, 770, 984 f2 
Idaho... 222.222.2222 443,951 | .113 |14. 58 243 | .102 129.58 | 256,077 | .002 | 5.47 j.-------.]_--._o_}.e- ete ]_-__-_.| 820, 674 | .002 | 2.86 1, 520, 945 © 
Montana.......--.-.-.. 554, 853 | . 202 | 3.02 | 1,259,892 | .002 |} 3.45 9,085 | .121 | 8.96 |2123,441 |..-...| .11 308 | .012 | 4.75 | 464,534 | .019 | 6.90 | 2,412,113 ie 
Nevada—.._..-..--.---.| 1, 263, 751 | .114 | 2.00 | 2,904,641 | .O11 04 29,494 | .0738 | 9.95 |_.-.----.[-.2-- }ee 135 | .044 | 15.81 194,798 | .015 | 7.44 | 4,392,819 0 
New Merxico......_....- 79, 696 | .180 | 4.23 8,275 | .147 | 4.11 403 | .266 | 8.39 |_-..2 2. fe fe 277 | .017 | 22.44 | 357,058 | .042 | 1.96 440, 709 > 
Oregon..._-..-----.----| 184,543 | .116 | .58 |_----------]------] ee ef nee eee fee [eee ne [ee eee [pene [enn n [perenne [penne [penne ee [enene een ee|eeeeee[-----e| 184, 543 2 . 
South Dakota..........| 1,487,205 | .3881 | .10 j|_----------|_-.---]-22-. 30 | .103 150.63 |....-....|-.---.|-----_|..-------[------ |---| eee [ee ee--| 1, 487, 285 o 
Texas. ...---------- ee 71,892 | .007 /13.90 |_-.--.-----]__----/-.--_- 274 | .090 | 5.61 |----e eiffel 56 | .004 | 2.34 |. 2.2 2-2} ee 72, 222 
Utah... 635,171 | .140 | 4.97 | 6, 530, 569 | .010 | .09 78, 3382 | .122 [13.11 |. 2222 eff J1 | .036 | 33.27 | 527,513 | .035 | 8.41 7, 771, 596 TR 
Washington..._.......-. 31,145 | .262 | 1.41 752 | .042 | 4.63 287 | .081 116.53 |---| eee 3 | .097 {25.33 32, 187 a 
Wyoming.............- 4,172 | .242 | .16 |_--..-.-..-].--2--]-2 22] ee] 18 | .011 | 10.17 |----.----- [2 2e ef eee 419 | 
Eastern States.......... 48,275 | .154 | .05 [31,715,459 | .001 | .04 |-...---2--}e ef} 4) wnenne|------|---- eee |e - |e -| § 228, 448 |---|] .09} 1,992, 182 a 

1935: Total. ._......---./14, 016, 096 | .154 | 1.39 18, 775,310 | .012 | .68 | 408,643 | .057 | 8.19 | 130,946 | .001 | .40 1,224 | .172 | 15.87 {2,735,344 | .020 | 4.72 | 36,067,563 
Percentage.-...... 38. 86 |.-..-.].--._- 52.06 |_.-..-]--.--- 1.13 |------]------]| 0.36 |. jeep 7.59 }..---.]------ 100. 00 

1984: Total. ......-_..--/11, 852,890 | .156 | .72 |11, 575,092 | .018 | .67 | 368,421 | .046 | 8.53 | 133,130 |_.....| .05 | 120, 562 | .003 | 30.95 {2,099,573 | .019 | 4.54 | 26, 149, 668 
Percentage... ._.... 45.33 |....--]---._. 44.26 |_-....}--22-- 1.41 [2 Ly} 0.51 [feel 0.46 |.-.--]---L 2k 8.08 j..--.-]-..-.- 100. 00 

1933: Total..........--.| 8, 680,376 | .180 | .42 | 8,363,586 | .013 | .70 | 717,649 | .019 | 5.47 | 122,594 | .002 | .58 | 126,207 | .001 | 27.49 |1, 182,311 | .036 | 5.20 19, 192, 723 
1932; Total.....-.-..---| 8, 226, 167 | .197 | .48 |11, 504,946 | .009 | .45 | 697,168 | .023 | 7.02] 41,410 |......| .07 | 167,106 |___.._| 20.18 | 815,177 | .062 | 6.49 21, 451, 974 
1981: Total.....-...--..| 8,329,009 | .177 | .52 30,966,550 | .009 | .31 | 894,636 | .020 | 6.84] 97,950 |......| .06 | 213,245 | .006 | 13.09 {1,484,530 | .045 4.69 | 41,985, 920 

LL CL CC CCC A ES SC SC SS SP Shr PSP Pac gS si SS Sl PsA 

1T}linois, Missouri, Philippine Islands, and Puerto Rico excluded; quantity of crude ore containing gold and silver unknown. | 
4 Current slag fumed. 
3 Includes pyritiferous magnetite ore from Pennsylvania yielding 8,709 tons of copper concentrates. , . 
4 Zinc ore yielded no gold or silver. | 
§ Figures represent New York and Tennessee lead-zinc ores. Lead-zince ore from Virginia yielded no gold or silver. 

oO 
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Mine production of gold in the United States in 1985, by States, in fine ounces} 
ne 

| y and , ) z ver. | Lead Dry and .| Copper ine per- ad- 
State Placers siliceous ore on Lead ore | “ore | jead |zincore| Total 

ore 

Alabama_...__..- 5. 09 2, 222,15}_.......-.-|-----------|--------|--- ee -e]e-------_| 2, 227. 24 
Alaska_...-..-.--] -290,002.95| 179,465.94, - 15.93) 10. 18|________|-____-__|__-___---| 469, 495. 00 
Arizona....-..-.. 5,157.00) . 112, 266.75] 112, 783.79) - 3,295.23] 162.71 0. 48] 8, 088. 64) 241, 754. 60 
California.-......| 345,526.00} 541,774.62} 2,622.82 367.97;  .49; 105.12 32.98} 890, 430. 00 

. Colorado...-...--] 19,363.00} 314,510.22] 8,529.28! 5,960.83]......._| 89.70] 897.77 349, 280. 80 
Georgia....-...--- 332. 50 - 661. 28). ff 993. 78 
Idaho.......-.-..| 31, 751.03 50, 141.19 24.77 574, 78)_..-.-.-}--------} 1,381.29] 83, 823.06 
Montana_.....-.-. 26, 299.23} 112,023.30) 2,704.24] 1, 101.25]__.____- 3. 86) 8, 956. 15] 151, 088. 03 
Nevada...-...--- 7, 880.00) 144,414.72) 30,527.75] 2 144.26]_______. 5.98] 3, 058. 29) 188, 031. 00 
New.Mexico.._.-- 3,554.40) 14,358.63}  —- 481.80 107. 01)..2.-... 4. 70114, 928.46] 33, 435. 00 
North Carolina.-- 90. 84 _1, 904. 73}. 180. 00}__-.----.--| 1... =} e] ee] 2,175. 87 | | . Oregon...-..-.-.-| 32, 704.08]- 21, 456.08]____-. | fel }Lo 54, 160. 11 
Pennsylvania ?_._}....-..-..--]_..-._----- 745.00)... 22} | ee 745. 00 
South Carolina__- 143.00 2, 130. 51]... |e eee | eee] eee] ee] 2, 273. 51 South Dakota.--- 936.86) 566, 290. 24)... -8.10)__------]_.--.---]_._.-.--] 567, 230. 20 
‘Tennessee.-...---|------------|.---.--------| 428. 00]_-. ce 423. 00 
Texas.......-..--}---..----.--. 493. 00]__..-..--_. 24, 80)_..-----] - 20}... 518. 00 - Utah...2.2-2 222 ' 255. 80 88, 819.53] 67, 689.79] 9,523. 21|...____. - 40/18, 471.07] 184, 759. 80 Virginia. ..._.._.- 153, 82 498.74]. tft 652. 56 Washington. .__.. 1, 547. 60 8, 151. 24 31. 57 8.90]... }-2 29! 9, 739. 60 Wyoming--_____- 2, 705. 20 1,009. 60}.----2 2} ~20]....-..--| 3,715.00 

/ 1935: Total.......| 768, 408.35} 2, 162, 592. 47| 226, 759.74] 23,121.52] 163.20] 210.64 55, 694. 94/3,236,950.86 
Percentage - 23. 74 66. 81 7.01 0. 71)]-.---22. 0.01) 1.72 100. 00 

1934: Total..-....| 721,380.02] 1, 853, 894. 65 145, 930.28! 16, 956. 55|_...-.__| 328.98 40, 297. 13/2,778,787.61 nN Percentage. 25. 96 66. 72 5. 25 0. 61)....-._- 0. 01 1, 45 100. 00 

1 Philippine Islands and Puerto Rico excluded. The Bureau of Science, Manila, P. I., reports that . bullion from lode mines (all siliceous ore) of the Philippine Islands in 1935 yielded 449,437 ounces of gold _ and placer mines 2,381 ounces. 
? From pyritiferous magnetite ore. . . 

Gold produced in the United States, 1922-85, by percent from sources, as reported by 
oe mines, and in total fine ounces ! 

eee 

Percent from— 

| | Copper- ' | Total fine : Year Dry and| Qopper lead and | Lead- ounces 
Placers | siliceous pee Lead ore | Zinc ore | copper- zine . ‘ ore — lead-zinc ore 

ores 

1922. 2.222222 oe 23. 46 68. 06 5.71 1. 54 0.12 0. 11 1. 00 2, 293, 251 1923. ..2..-.-.-_ 2. 22. 95 62. 79 11.30 1. 58 14, 16 1, 08 2, 404, 913 1924.2. 22-2 ee 18, 44 65. 56 12. 70 1, 68 01 . 08 1, 58 2, 444, 331 1925. -.2.2---- oe 18. 91 61.30 15. 08 2.18 . 02 . 24 2. 27 2, 307, 374 1926...-..---.-.--. 20.50] . 58.08 16. 36 2. 05 05: 15 2. 86 2, 232, 526 1927....-22------- 21.42 | = 65.17 17, 45 1. 97° .07 12 3. 80 2, 107, 032 1928. ..-.--2 19, 41 55. 67 19. 31 1. 67 01 . 32 3. 61 2, 148, 064 1929.22 19. 83 62,17 22, 24 1.81 - 06 .19 3. 70 2, 058, 993 1930.....2-- 222-2 20. 59 59. 27 15. 57 1, 24 . 02 * 15 3. 16 2, 188,:724 1931.22.22 20. 36 66. 16 9. 65 79 fone - 05 2. 99 2, 224, 729 1932_.22222-2- 2 8. 23. 37 69. 53 4, 24 ~68 jf 2.18 2, 330, 020 1933....22--22- 25.17 67.77 4. 59 - 59 01 01 1.86 2, 303, 709 1934... 2222. 25. 96 66. 72 5. 25 A) Ol 1. 45 2, 778, 788 1935.22.22 2222 23. 74 66. 81 7.01 o@] fone el 01 1.72 3, 236, 951 
HE a 

1 Philippine Islands and Puerto Rico excluded.
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. Gold produced in the United States, 1922-35, by sources, as reported by mines, in 

: . fine ounces } 
a as a a ee er Pe Wem me 

Copper- 
. Dry and Copper lead and | Lead- 

Year Placers siliceous ne Lead ore] Zinc ore} copper- zinc Total 
ore lead-zine ore 

_ ores . 

1922-31_._.-..-----| 4,603, 990 | 13, 555, 182 |3, 214, 286 | 368,499 | 11,315 35,100 | 571, 565 | 22, 359, 937 . 1932.22.22 222228. 544, 433 | 1,620,102 |; 98,914 | 15,788 |....____. 48 50, 735 | 2,330, 020 1983. ..-.-.----.-- 579,909 | 1,561,256 | 105,888 | 13, 508 254 111 42,833 | 2,303, 709 ~ 1984... 2... 721,380 | 1,853,895 | 145,980 | 16,957 |_...____. 329 40,297 | 2,778, 788 1985.22 768,408 | 2,162,592 | 226,760 | 28,122 163 211 55,695 | 3, 236, 951 

1 Philippine Islands and Puerto Rico excluded. a 

Siliceous ore treated and gold recovered per ton of ore treated in 4 Western States, 
Oo 1931-36 

Alaska California — South Dakota ~ Colorado 

Year . 
Ore Recovery Ore Recovery Ore Recovery Ore Recovery 

treated | perton.| treated | per ton treated per ton treated per ton 

. Short tons | Ounce | Short tons | Ounce | Short tons Ounce | Short tons Ounce 1931__........-} 4,195, 000 0.054 | 1, 008, 411. 0.310 | 1,404, 153 C. 308 811, 619 0. 281 1932__.........] 4, 068, 000 . 056 978,218 | . .3843 | 1,409, 893 - 340 885, 087 . 353 . 1933_..........] 4,171, 000 .053 | 1, 281, 843 274 | 1,432, 555 . 357 741, 900 . 309 1934__.........] 4,390, 000 .046 | 2, 299, 699 -193 | 1,520, 669 319 | 1,164, 575 . 259 1935____.......| 3, 833, 338 .047 | 3, 237, 926 - 167 | 1, 487, 205 .381 | 1, 535, 534 . 205 | 1936_........-.| 4, 455, 979 . 043 | 4, 179, 341 . 160 1,549, 146 .379 | 1,861, 431 - 180 

Mine production of silver in the United States in 1935, by States, in fine ounces ! 

State | Placers Diy and Copper Lead ore ‘Zine Copper- | Lead-zine | motay . ore - ore . ore ‘| lead ore Ore. . 

Alabama. _....-....--].-...__. 401 j-...-2- 2 feof 401 Alaska. -...-....-....-| 39, 479 100, 313 146, 135 921 |--.-.---|----------]----_-.--.-| 286, 848 | Arizona........--.--- 832 | 1, 115, 594 | 4, 545,944 | 280,971 | 38, 629 73 | ~669, 237 | 6, 601, 280 California... ..........} 28,902 | 1,072, 385 47, 935 28, 955 167 2, 307 15, 461 | 1, 191, 112 Colorado. _..........-| 3,968 | 1, 678, 522 | 2, 789, 229 154, 468 [_......- 6, 550 68, 334 | 4, 696, 064 — Georgia_._.....-_._.- 10 64 }.- eff 74 Idaho. .__-....---....] 12,185 | 6,473, 899 7,189 |1, 400, 889 j......--|-.---.....] 2,346, 791 |10, 240, 953 Illinois *_._.---2 2-22]. fe] 3, 147 |_--2--2 |e ef 3, 147 Michigan. ..........-]---.....|_....._._- $4,219 |.-----_--2 |---|. 4, 219 Missouri-_....-....--].-...---]--.-..--.-_]__.- 110, 551 j_..-....]-.----..--]-.--.----..| 110, 551 . Montana.............| 38,495 | 1,674, 286 | 4, 350, 353 81, 384 | 13, 127 1, 464 | 3, 198, 842 | 9,322, 951 ~ Nevada.-_.-.-.--....| 2,609 | 2, 523, 438 121,908 | 293, 567 |__.-.._. 2,134 | 1,449, 770 | 4,393, 426 New Mexico... -_-.._- 302 337, 075 13, 444 3, 383 j-.--..-- 6, 215 701, 483 | 1,061, 902 New York. ._--..--.-]---....-]-..-..-----|_-.-_------|----..-.--|_.__... won-nenee- 21, 750 21, 750 North Carolina..____- 6 618 6, 960 j----------}---- eee} 7, 584 Oregon.......-....-..| 3,975 106, 410 |..2------ fee fff 110, 385 Pennsylvania ¢_._....].-..2.-./--.- 0-2 _ 5, 843 |--2--- eff 5, 843 South Carolina.-..._- 8 1,109 |--.-----2 oe} ff 1,117 South Dakota_-_--...- 103 149, 425 |_-.--.- - _ 1, 519 |---..-..]-----2----|---.--.2--.] 151, 047 Tennessee. .-..-.-....|.-.-.---]----------- 47,097 |---.----..}..----.]-----__-_- 54 47,151 Texas. ...------------}.-------] 999, 292 |.___._.__ 1, 537 |-....._- 13V |--__-.._-._] 1, 000, 960 Utah... 22222 2 8. 32 | 3, 154, 792 602, 852 |1, 029, 525 |__...__- 366 | 4, 418, 762 | 9, 206,329 Virginia._.....-.....- 3 §2 |-----------|----- feet 55 Washington__...._._. 263 43, 774 3, 481 4,744 |... 2-2 [o2 28 76 52, 338 Wyoming.___.-...._- 352 617 |--_--.----2}----2-- |e 183 |.-.--.-222. 1,152 

1935: Total._.........] 91, 524 |19, 427, 066 |12, 692, 582 3, 345, 561 | 51, 923 19, 423 | 12, 890, 560 148, 518, 639 Percentage.._.-| 0.19 40. 04 26. 15 6. 90 0.11 0. 04 26. 57 100. 00 1934: Total. _.........| 96,045 | 8,523, 969 | 7, 748, 876 |3, 142,098 | 6, 944 |8, 730,917 | 9, 583, 455 132, 782, 304 Percentage.._.-| 0.29 26. 00 23. 64 9. 59 0. 02 11. 38 29. 08 100. 00 

1 Philippine Islands and Puerto Rico excluded. The Bureau of Science, Manila, P. I., reports that bullion from gold lode mines of the Philippine Islands in 1935 yielded 321,833 ounces of silver and placer mines 196 ounces. 
? From fluorspar-lead ores. 
3 Native silver in lumps recovered at copper mine but not from copper bullion. 
4 From pyritiferous magnetite ore. 

153336—-3 7——_10
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Silver produced in the United States, 1922-85, by percent from sources, as reported 
| by mines, and in total fine ounces } 

ne 

. . Percent from—_ . 

| Copper- Total fine 
Year PI Dry and} o opper | rong ai lead and] yeaq- ounces 

acers | siliceous ead ore | Zinc ore | copper- | |; 
| | ore ore Jead-zine | 7"¢ ore 

ores | 

1922. _._..--------- 0. 10 46. 78 16.95 27.38 2. 74 1.09 4.96 | 61, 207, 989 

1923. ....-.-------- .08 39. 28 20. 87 28. 62 3.09} 1.92 6.14 | 70,355, 674 

1924__...-.-------- . 68 31. 82 25. 50 29. 43 . 04 1. 86 11.27 | 64,070, 744 

1925__...---------- . 08 25. 63 27. 06 28. 15 27 1, 45 17.36 | 66, 710, 080 

1926. .....--------- . 08 21.71 27. 27 2A. 85 - 50 2. 27 23.32 | 62, 487, 219 

1927._....-.------- . 08 19. 75 24, 41 26. 44 2. 83 3. 64 22.85 | 59, 625, 682 

1928...-.-.-------- . 08 19. 25 25. 46 23. 18 . 20 3. 82 28.01 | 57, 872, 443 

1929. ....-..-.----- .07 18. 25 29. 49 19, 23 2. 59 4. 66 |. 25.71 | 60, 860, 011 

1980_.......------- . 09 18, 32 28. 53 18. 40 94 6. 39 27.33 | 47, 724, 903 

1931......-.-.----- .16 14. 63 32. 07 20. 48 . 02 9. 35 23.29 | 29, 856, 628 

1932. ...-.--------- . 28 17. 29 22. 78 21. 53 .O1 14, 83 23.28 | 22,739, 669 

1983. ...-.------.-- .28 15. 62 25.23} 16.96 .3l 15, 00 26.60 | 23, 130, 596 

1934. ...-..-------- . 29 26. 00 23. 64 9. 59 .02 11, 38 29.08 | 32, 782, 304 

1985. -.----------- .19 40. 04 26. 15 6. 90 ell 04 26.57 | 48, 518, 639 
| 

1 Philippine Islands and Puerto Rico excluded. 

| Silver produced in the United States, 1 922-35, by sources, as reported by mines, in 

: fine ounces! | | 
I 

: 

Drv’and Copper. | . 

ry an Co : ead an Lead- 

Year. Placers| siliceous PPer | Lead ore | Zincore| copper- | _,-2 Total 
ore ore lead-zine | 72¢ ore 

ores 

1922-30..............| 456, 006]150, 087, 876| 137, 344, 207/139, 718, 882/8, 197, 583/15, 865, 734/99, 244, 457 550,914,745 

yy 1931_.......---------| 46,521] 4,369,200] 9,573,651| 6,114, 975 6, 023! 2, 791, 101| 6, 955, 157/29, 856, 628 

1932........_...-----| 63,844] 3,931,144] 5,180,776] 4,894, 938 3, 025| 3, 371, 570) 5, 294, 372|22, 739, 669 

1933.........-.--.-..| 64,661] 3,613,276] 5,836,091| 3,922,183} 70,723) 3,470, 054) 6, 153, 608|23, 130, 596 

. 1934..........-.-----| 96,045! 8, 523,969) 7, 748,876] 3, 142, 098 6, 944) 3, 730, 917| 9, 533, 455/32, 782, 304 . 

1935.........-.------| 91, 524] 19, 427, 066} 12,692,582) 3,345,561] 51, i 19, 423} 12, 890, 560/48, 518, 639 

i a 
ee . 

1! Philippine Islands and Puerto Rico excluded. . . o



Gold and silver produced in the United States from ore, old tailings etc., in 1935, by States and by methods of recovery } 7 Pp / gs, y y —_—_—_—— EEE 

. . | oo Ore leached,? old tail- quantity Ore, old tailings, ste, to gold and silver Ore and Concentrates from all sources Crude ore to smelters ings and slag smelted, 
of crude : - etc. | 
ore,old |. —“(‘;OCCCdT;sCEngsstoo ee 

State tailings, Old tail trating a 
etc. ail- : : . . . os ’ Ore : Gold Silver mills Gold Silver Gold Silver Gold { Silver treated | (short | 1985 ete} (Gine (fine | (short | Short | (ine | (fine Short | (fine | (fine | Short | (ane | (fine , (short (short tons tons tons tons) | tons) tons) ounces) | ounces) | tons) ounces) | ounces) ounces) | ounces) ounces) | ounces) 

Alaska ..................| 3,878,015] 3, 827,099]___...___. 159, 155 26, 750 43, 000 9, 694 19, 185 134, 094 7, 916 1, 152 86, 625]... fe} ee Arizona...............-.| 6, 770, 050 228, 060 48, 850 49, 816 103, 817| 4,815,612; 320,334) 76,485] 1,989,712) 1,350,679] 109, 955 4, 501, 586] 331, 849 342) 6, 333 California..._...__...... 3, 337, 773| 2,074,278} 782,361 376,820; 384, 560 452, 470 44, 047| 146, 998 542, 672 23, 599} 20,570; 239,416) 5, 065 516} 6562 Oolorado............-...] 1,770,984] 1,055, 646/_..._.....| 176, 462 77,300) 443,024 51,859} 115, 609 909,100} 272,314! 37,847] 8, 705, 696)....._..)..-..___|_.-.-__- Idaho...............-...| 1, 520, 945 160, 381 23, 620 24, 054 16, 787; 1,315,585] 201,785} 23,416] 9, 541, 223 21, 160 4, 489 666, 997 199 113 3, 761 R Montana................| 2,412, 113 231, 859 1, 001 39, 27. 64, 540} 1,924,826] 453,999) 38,017) 7,785,298] 123,285] 45,738] 1, 409, 050 131, 142; 1,762) 60, 568 oO 
Nevada. -pwx--c--e------] a7, BIO] 223, 55> 614, 101 70, 208) 131, 823) 3, oo, Oat] 1b, 925 55 TR] 2 O75, Gaz) 71, O68 88, ro 826, B80, 7870, == 866) 56,467 = Ow OXICO..-...-.-.-- ’ corer wecen ’ ’ ? 9 , 9 ’ ’ wm teen [meee ene lem ew ennn . qregon..— tay 184, nS 1 43” 308 2, 127 563. Bae 149 aS 167, 123 5, 848 15, a 96, 906 1, 18 1, 009 8; ae 23 33 166 o u akota.......-.-. , wacecneeee , woeeeneeene] | , wwnwenen [one elon e ene e a 

Upeh 1, ie O17 | 40, 508|"""i86)353| 16, 006 ery 866| 7,058, 044| 406,221 84, 878| 5, 008°se8| 480° god 82, 086| 4, 180, 040|" "147i "i daal “37,354 Z ww ce sanen sewn ene eens , ? ’ ’ ’ , ’ ’ ’ ’ ’ ’ iY ? ’ ’ ’ 84 17, 354 oy Washington___._....._.. 32, 187 13, 302)_...- 288. 2, 167 1,745) 3, 586 325 106 18, 444 15, 296 5, 919 36, 810  ] 76 Wyoming ._-...-------- 4, 190 4,027|_......... 313 106]_.-.--- 22. 40 186 15 163 611 679|_......--|--- oe fee eee Cha Eastern States__........| 1, 992, 182 19, 987]...-...... 1, 523 298) 1,871, 362 42,116 4, 576 69,614) 100, 833 2, 667 14, 036}. |e Si 

36, 068, 074} 9, 500, 656) 1, 657, 443) 1, 493, 844] 2, 134, 663] 21, 842, 090 1, 786, 509] 597, 868; 29, 250, 413] 2, 590, 783| 371, 615/16, 779, 835 477,122} 5,216] 144, 287 s Total, 1934. .............] 26, 148, 868) 9, 065, 985) 1, 029, 306] 1, 204, 023] 1,322, 270] 14, 233, 109 1, 203, 581] 458, 132] 19, 453, 026] 1, 685, 828] 294, 538/11, 757, 966| 134,640} 10,656] 89, 092 Ed | 

! Illinois, Michigan, Missouri, Philippine Islands, and Puerto Rico excluded. 2 No ore leached in 1934. 

oO 
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Gold and silver produced at mills in the United States and percentage of gold and silver 
recovered by smelting and from placers, 1931-36 } 

| iE Ee lS eH ,__EduosNuHE j 

| Bullion ae hearers all sources Percent of gold and silver from all sources 

| a or 
rea : * 

Year| (short | Amalgamation | Oyanidation — Amalgama- Cyanida- Placers | Smelting? 
tons) . 

Gold | Silver | Gold | Silver Gold Silver! Gold |Silver| Gold {Silver} Gold |Silver 

| 1931...| 7, 62,8781 806, 317| 274, 850| 396, 390|1, 254,866] 36.21 0.9} 17.8] 4.2] 20.4] 0.2] 25.6] 94.7 
| 1932._.| 7,684, 543| 851,391] 260, 447| 434, 869| |753,228| 36.5] 1.1] 18.7} 3.3] 23.4| .3| 21.4) 95.3 

1933._.| 7,853, 875| 893, 678| 377,823| 352, 136| 227,262) 38.8} 1.6] 15.3] 1.0) 25.2} .3| 20.7) 97.1 
| 1934”__|10, 096, 091| 866, 336] 250, 209| 503, 482|1, 193,450| 31.21 .8) 181, 3.6) 26.0) .3) 24.7) 95.3 

1935 _-111, 026, 921| 928, 948| 433, 446| 565, 767|1, 701, 275| 28.7|. .9| 17.5] 3.5| 23.7; .2} 30.1] 95.4 

1 Philippine Islands and Puerto Rico excluded. = — Both crude ores and concentrates. : 

Gold and silver bullion produced at mills in the United States in 1935, by States 1 

| Bullion recovered from allsources | Percent of gold and silver 
(fine ounces) . from all sourcesin State _ 

State ~ | Ore (short 
oo | 

| tons) Amalgamation Cyanidation |Amalgamation| Cyanidation 

| Gold | Silver | Gold | Silver | Gold | Silver | Gold | Silver 

| " Alaska...........--.----| 3,827 099 | 159,155 | 26,750 |...-.....]....------| 33.90 }| 9.38 |...-..-|---.-.. : 
‘Arizona..-...2..._| 271,910 | 3,678 |~ 1,223 | 46, 138-| 102,504 | 1.52] .02] 19.08] 1.55 

| California.............| 2,856,639 | 287,184 | 167,374 | 89,636 | 217, 186 | 32.25 | 14.05 | 10.07 | 18. 23 
| Golorado............._| 1,058, 646 | 53,611 | 21,082 | 122,851] 56,218 | 15.35) .45] 35.17) 1.20 — 
| Idaho..-.0 222227} * 184,001 | 213687 | 15,290} 2368] 1,497] 26.87| .15| 282) .O1 

| - ‘Montana_....2.27| 282860 | 16,395 | 36,574 | 22,877] 27,966] 10.85] .39/ 15.14] .30 
Nevada.............2_| 887,746 | 42,189 | 84,906 | 28,304 | 346,917 | 22.44] 1.93] 15.05] 7.90 

| New Mexico......-...--| 55,355 846 170 | 7,238 |. 199,567 | 2.53| .01| 21.65] 18.80 
, Oregon.......-..-......| _ 16,268 | 3,850 866 126 50; 7.11| 279) .23|  .05 

Soutb Dakota.....--_-_-| 1, 487, 205 | 335,554 | 75,858 | 230, 653 73, 558 | 59.16 | 50.22 | 40.66 | 48.70 

Texas... ....| 70,166 |-.-------|---------| 367 | 672, 260 |-..-.--|.---..-] 70.85 | 67.16 
Utah. 7} 298} 888 | 182100 | 14,888] 2,566) 60} .02]) 8.05] .08 
Weshington..-.-......-| 13,302] 1,846 349 321 396 | 18.95] 1.62/ 3.30| 1.71 
Wyoming.............-.| 4,027 312 106 |.-.------|----------| 840] 9.20 |---.---|--.---- 

| Eastern States.........-} . 19, 987 1, 523 298 |--.------|----------| 16.05 215 |-.---.-]------- 

Total: 1935.........----.|11, 158, 099 | 928,948 | 433, 446. | 565,767 |1, 701,275 | 28.70] .89]17.45| 3,50 
1934... |10; 096, 091 | 866,336 | 250, 209 | 503,482 |1,193,450} 312| .8| 181) 36 
1933... 2.) 7,853, 875 | 893,678 | 377,823 | 352,136 | 227,262} 388] 1.6] 15.3] 1.0 
1932... ....1.| 7, 684, 843 | 851,301 | 260,447 | 434,860 | 753,228] 36.5] 11] 18.7| 3.3 
1931_.....__._--__| 7,623,878 | 806,317 | 274,850 | 396,390 |1, 254,866 | 36.2 9 17.8 4.2 

1 Philippine Islands and Puerto Rico excluded. 

PLACERS | | 

Dredging.—Placer gold is obtained chiefly from gravel handled by 

connected-bucket floating dredges, which recovered 66 percent of the 

total output from placers in the United States (Philippine Islands and 

Puerto Rico excluded) in 1936 and 67.11 percent in 1935. The 
quantity of gold recovered by dredges from the inception of the indus- 

try as a commercial factor in 1896 to the end of 1935 is recorded as 

13,855,909 ounces, originating by States as follows: California, 

9,076,624 ounces; Alaska, 3,151,495 ounces; Montana, 494,909 

ounces; Colorado, 415,922 ounces; Idaho, 376,767 ounces; Oregon, 

305,791 ounces; and other States, 34,401 ounces. The output in 

1936 was 605,307 ounces from 103 dredges, of which California pro- 

duced 285,691 ounces from 45 dredges; Ajaska, 255,803 ounces from 

38 dredges; Idaho, 26,098 ounces fragm,12 dredges; Montana, 19,120 

ounces from 2 dredges; Oregon, 17,067 ounces from 5 dredges; and 
Colorado, 1,528 ounces from 1 dredge.
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Connected-bucket floating gold dredges operated in the United States, 1985-36, by 
‘companies 

ALASKA 
Sn eee 

Number of . 
7 : dredges Company Address District 

| | 1935 | 1936 
eC 

SA CP ES | Ree eeeenroreenancs | eummeinenesre —_—_—_—_— 
- 

Gold Placers, Inc_.............-..-..--....:-.__.| Fairbanks....._. Circle... ef 1 Council Dredging Co__..........._._.._._.......| Council._...____ Council_......---.___. 1 1 North Star Dredging Co____....-...__...-.....__|_....do__........ a ¢ {| I 1 Ophir Gold Dredging Co.._.-__.__..2.._.__....._|__...do_......... ~----002000-- 22 1 1 Straub & Kimball. —_--_------2 222-22 -___|_-.-d0__..-- ~----d0_. 22-2222 1 1 . Fairbanks Exploration Co__...-.............--..| Fairbanks......-| Fairbanks......__._.. 5 5 Fish Creek Mining Co...........-.-.._....._.._.|_--. do__........ -----dO0. 2222-2 ee 1 |i__o . J.R. Murphy, lessee from Fairbanks Gold Dredg- | Meehan._._.__..].....do.__.---.........| .2|" } ing Co., . . | . Arctic Circle Explorations, Ine. (formerly Kee- | Candle.......__. Fairhaven....-.......| 1 1 walik Mining Co.). 7 oo Forsgren Dredging Co.........--..-.......---..-| Deering....___.. -----d0._....---- 22228 1 1 Alaska Gold Dredging Corporation. ._...........] Dawson.......__ Fortymile.............|...__- ] Jack Wade Dredging Co_.-..----......---.:.---] Jack Wade___-..|__...do___...--..... 77777 1 Walker’s Fork Gold Corporation.._........-._.--| Steel Creek__.__ ----.d0. 0-0-2 1 1 American Creek Operating Co_._-...............] Fairbanks.....__| Hot Springs._......_.. ‘1 1. North American Dredging Co.......-_-..--...--.] Flat_....:...----| Iditarod... 1 1 J. E. Riley Investment Co....-..22.-2-2--- | dO... -----00_.222--22--2----] 1 1 Felder & Gale_._..-.--..-.-------.-.:---.----.---| Takotna_...----| Innoko...._..___....” 1 I Ganes Creek Dredging Co___._--._.._._.___.__.- Ophir__-.......-|.-.-.do....2-2-8 1 1 W. F. Puntila___--.--.2222 222. .___.__..| Takotna...____. -----d0~.2 2-20-22 - 28 2 2 Fox Bar Dredging Co....................._......| Nome....._..._. Kougarok........-.... 1 1 Wallace Porter_.......--..-...-..-.........-.--..| Hayeock..._.__. Koyuk.......22--_-__- 1 1 Dry Creek Dredging Co......-....-.----._......| Nome.....---_.- Nome......2..-.-.2-.- 1 1 Greenstone Mines, Inc.................__.-....-.|....-d0......._.. -----00. 22.0222 1 1 Hammon Consolidated Gold Fields_._...........|....-do__...._._.. o-2--dOw 3 3 Alaska Sunset Mines Corporation............_...|---..d0.._.-.....|_.-..do__..-.-.---..... ly... 1 Bartholomae Oil Corporation. .-..-..-----.-_....| Teller....._.----| Port Clarence.._.....- Tt} 1 ; N. B. Tweet & Son_.----..---------- 2-22-22. |-2..d0_~_.------|----.d0.---2- 1 1 - Casa de Paga Gold Co.__..- 2222222} Solomon__..___. Solomon... ._.___-..__- 1 1 Spruce Creek Dredging Co...._-....---.....--...| Nome._._---.---|.....d0__.._........... 1 1 New York Alaska Gold Dredging Co_____...._..| Bethel._....____ Tuluksak-Aniak.____- 2 3 

ee 36 38 

: : CALIFORNIA i . 

Camanche Placers, Ltd-_......2...........-.--..- Camanche....../ Camanche_..._....._. 1 1 Comanche Gold Dredging Co____._..._...._..___ -----G0.--2 2-22-22 d0__ 1 1 Wallace Dredging Co_................._.........| San Francisco__. -----dO-- 2222-22 1. Consumnes Gold Dredging Co__....._.........__|__...do_...._....| Gonsumnes River_.._.f_.___- 1 Charles Staheli-_........--------........-........| Cottonwood_..-| Cottonwood Creek.___ 1 1 Gold Hill Dredging Co._...._-_-.._.._........___] San Francisco_..| Folsom.............- 2 1 Natomas Co..-.-__--......-------------- ‘Sacramento... ~----d0....------------ 6 6 Capital Dredging Co....---..-.---.--------.--.-.] San. "rancisco...}....-d0...---.--.-..-.- 3 3 | Sacramento Gold Dredging Co.__...............| Folsom__....... wn 0. 2 ef 1 George G. Dawson..-._....-........-....--_.....| Smartville....__| French Corral. ...-.--]..._- 1 Oro Bell Dredging Co._..........................| Sacramento..._-| Gold Run... 2.22. 1 1 ° Pioneer Dredging Co........-...-......-..-.--.-- Redding.-......] Igo... 2-222 fe 2 Junction City Mining Co...:._._............._..] San Francisco-...| Junction City_.....__.|-7-777 1 co , Geo. A. Hawkes_........................-...-...| Modesto......_. Knights Ferry... .-.-..|.....- 1 La Grange Gold Dredging Co._..................] San Francisco._.| La range... 2... 1 1 Lancha Plana Gold Dredging Co._._._.........-. Camanche..-....| Lancha Plana..._..___ 1 1 Trinity Dredging Co-.-.._.......................| Lewiston_...... Lewiston.............. 1 1 Antelope Creek Dredging Co_....._.............] San Francisco_..| Loomis............. a 1 Gold Hill Dredging Co..........................|__..-do_.._-...._. ~----d0.....- 2-222 ef 1 Arroyo Seco Gold Dredging Co................_.|_....do_....--...| Mother Lode........- 1 2 Canyon Creek Dredge-..........................|_....d0.......... -----dO..- 2222-2222 le 2 C. W. Neilsen...........2...................-.-| San Andreas... ~----d0.....202-2--2---] 028 1 A. E. Clark... 2.2.2... 22 2....__..__._...| Folsom.._...__. ~---~-d0.-.. 2022-2 2 fe 1 Gold Bar Dredging Co__..__.........._........_.| Lewiston_.....__| New River.._....-_... 1 1 . Cal-Oro Dredging Co..__.................._.....| San Francisco... North Central_-__-___- 1 1 Oroville Gold Dredging Co_.._................_.| Oroville......__. Oroville._....-.--- 1 1 Laurence Neal. __.....................--......._.|..-..d0_.__.._.... -----d0...-22.2.--2-22. a Yuba Consolidated Gold Fields..................| San Francisco... a | () 1 1 Palermo Dredging Co_____..__........_........-.]_....d0..-....._. ~----00.. 2-22 ee Yuba Consolidated Gold Fields.__........_...._.|_...-do___..._... Snelling..........__._. 2 2 Snelling Gold Dredging Co.....-....---....--.-.| Snelling.__....__|_....do....-........... 2 2 Merced Dredging Co.__._-......................| San Francisco__. a (1 1 1 Yubs Consolidated Gold Fields._................]....-do........-.| Yuba River._....._..- 5 5 

36 45 
eee
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Connected-bucket floating gold dredges operated in the United States, 1985-86, by 
compantes—Continued 

. COLORADO | 

| , Number of 
. dredges 

| Company Address District 

. , 1935 | 1936 
a | 

Continental Dredging Co--_-..-.-.---------------| Breckenridge__..| Breckenridge.......---| 1 1 

| Tiger Placers Co---------------------------------] Tiger------------]-----d0----------------- 1 |.---- 

, 2 1 

SussTnnnnnIEIEEEETnIEL TESTI nT nOnOnEIS SOT SOOT 

IDAHO _ . 
: . sty . 

Baumhoff-Fisher Co. ..--------------------------| Centerville......| Boise Basin.-....----.| 1 2 
The Grimes Co.-.-.------------------------------| Boise.....-------|-----d0.....------------ 1j. 1 

Moores Creek Dredging Co. ._..-.-.-------------|-----d0_....--.---]---- -d0_._._------------]------ 1 

Jordan Creek Placers.....------------------------|-----@0-..-..-----| Carson...------------- 1 1 

Mount Vernon Mining Co.......----------------| Elk City..-..---| Elk City--..-~-------- 1; 1. 
Little Smoky Dredging Co-_....------------------| Boise_.........--| Little Smoky---.--.---- 1 1 | 

Gold Creek Placer Co...-_.-...------------------| Pierce...-...---.| Pierce....--.----------|------ 1 

_ Gold Dredging, Inc-.-...------------------------- -----d0.....------|-----dO._.-.----------.- 1 1 

Baumhoff-Fisher Co_-....-----------------------| Warren...-..-.-} Warren--.-.------------|------ 1 

Idaho Gold Dredging Co-.....--------------------|-----d0-_...------|-----0_---------------- 2 2 

. Warren Creek Dredging Co..--------------------|-----d0-..-------- w----dO__-..------------ 1 |_---_- : 

an . 9 12 

| MONTANA 
| 

. Porter Bros. ...----------------------------------| Helena..-....---}| Helena_......--------- 1| 1 

| Yuba Consolidated Gold Fields.......-----------| San Francisco...| Ophir---..------------- 1 |_L..-- 

Pioneer Placer Dredging Co..-.--.-.------------- Goldcreek.......| Pioneer--..--....----- 1 1 

TT 

. OREGON : 

nn 

Monarch Gold Dredging Co--.-.----.-----------] Prairie City-..-.| Canyon.--..-_-.------ 1 1 

. Rogue River Gold Co..-.....--------------------| Rogue River.--- Gold Hill and Green- 1 1 
ack. 

Pioneer Gold Dredging Co_.....---.-------------| Baker--..---..--] Mormon Basin_-..---- 1 1 

Sumpter Valley Dredging Co-....---------------| Sumpter--.------ Sumpter. -.-..--------- 1 1 

Timms Gold Dredging Co_..-.------------------| Portland_-..---.; Susanville__.---------- 1 1 

5 5 

a 

1 Dredge operated part of 1935 in Gold Hill district, Jackson County; moved later in 1935 to Greenback 

district, Josephine County. 

Gold produced in the United States by dredges, 1931-36, in fine ounces 
a 

. . Other 
Year Dredges | California Alaska States ! Total 

1931_.-._-_...-.--...-.----.---------------- 58 175, 086 181, 358 10, 837 367, 281 

1932_.___...-...--.---.--------------------- 57 188, 831 207, 674 17, 181 413, 686 

1933._..---.-.------.-.--.-------.--------- 63 201, 710 200, 563 29, 248 431, 521 

1934. ...------ 2-2 ---+---- 74 194, 051 269, 082 49, 940 518, 073 

. 1935... -..--..-..------------- +--+ 2 ------ 91 238, 043 216, 560 61, 065 515, 668 

1936._-...--_-.-.....------- ++ 2 eee -- 103 285, 691 255, 803 63, 813 605, 307 

ee SN CEO SS 

1 Arjzona, Colorado, Idaho, Montana, and Oregon.
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Other placer-mining methods——From 1932 through 1936 dragline 
and power-shovel excavators operated in connection with dry-land and 
floating amalgamating and sluicing plants have been widely used in 
placer mining. In 1936, 16 percent of the total output of placer gold 
was recovered at these plants, and 18 percent was produced by old 
established mining methods such as hydraulicking, drift mining, 
sluicing, and rocking. 

Additional information on placer-mining methods may be found in , 
the State reviews in Minerals Yearbook and Mineral Resources. 

: PRODUCTION IN PHILIPPINE ISLANDS 

The value * of the gold produced in the Philippine Islands from 
| 1907 to 1935, inclusive, is recorded as $77,128,126. The value‘ of 

the output during the last 10 years was as follows: 
1927_____.----------- $1, 686, 231] 19382___..._____________ $5, 050, 084 
1928.____ 2-22-2222. 1, 904, 062 | 1933__-____------- "77" “g' 308, 009 
1929__..-_-___--__-...-.. 3, 820, 300] 1934______________ 11, 893, 975. | 
19380__..._._---........ 3, 704, 800 19385_...-..------.-.-.. 15, 813, 630 
1931.__--__-_-.-------- 3, 762, 483} 1986______.____________ 1 20, 987, 995 

1 Refinery receipts. . | | : 

The output was considerably larger in 1936 than it was in 1935, 
as several new mills were in operation. Among the larger producing 
mines are: Benguet Consolidated, Balatoc, Itogen, Antamok, Demon- | 
stration, Baguio, Suyoc, Penique, Benguet Exploration, Ipo, United 
Paracle, I X L, Masbate Consolidated Atok, and Salacot. The 
milling capacity of many of the mines was increased in 1936 and some 
new mills were built. | | 

The gold dredges operated in the Philippine Islands in 1935 were | 
those of the Tambis Gold Dredging Co. and the Coco Grove, Inc. ~ 
‘Their recovery was comparatively small in 1935, but they were being 

_ operated on a much larger scale in 1936, so that their output of gold 
will show a large increase. 

4 Gold valued per fine ounce as follows: Prior to 1933, $20.67-++; 1934, $34.95; 1935 and 1936, $35.
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COPPER 
| | By J. W. Furness anp H. M. Muysr | | | 

SUMMARY OUTLINE | | 

Page oo .. Page 
General summary ___..__.-:-____.___.._.._._- ] 155 Salient statistics...................._....... 142| New supply_...-----2--2- eee. 158 Efforts to control price.__-.---...-.-20.-.. 142{- Total supply. .------2-- eee 155 Historical résum6__._.......2.......-...-... 143]: Industrial use of copper...-.......__.-..-... 155 United States and world reserves_.......... 145.| Stocks_............................0 156 Effects of price on consumption..-.....:.... 145 Prices. ...-.---.-.-----2-222------------------ 187 Domestic production. .......--............... 146 | Foreign trade_..-._------- e158 - Primary copper... .------------- ee. | 146 Imports....222..2-2-2- eek eeee-e eee, = 59 Smelter production..._-.:..-.---- 2008 146) Exports....-.-.2- 2. --.-2-_--.--_-_..----. =: 160 Mine production.____-...-...-.........-- 147 | World aspects of copper industry_......-..-.. | 163 Production, by States and districts....... 148 International cooperation..:................ 163 Quantity and estimated recoverable con- World smelter production..-............... | 168 tent of copper-bearing ores.............. 149 World mine production:..........._..-._... -164 Refinery production...._2...2..-.-..2...... 152] World consumption. _......2--2.--- 2s. | (165 Copper sulphate_......................... 154] Review by countries._......00.22-.-2--:2-_.-_.'; 166 Secondary COPPEr------a2n- aaa nanan wae ‘14 oe | . oo | — 

, The salient features of the copper industry in 1936 include the __ 
increase In apparent world consumption, the influence of the London | 
market upon price in the United States, the substantial reduction in 
domestic and world stocks, and the. apparent shift in the burden of 

_ financing stocks. ° — nn Oe | 7 
Except in 1929, world requirements of copper in 1936 were the | 

highest on record, approximating 112 percent of the annual average 
for 1925-29. The domination of foreign price over that in the United 
States in the last quarter of 1936 marked one of the major changesin 
the economics of the copper industry. From September on, despite.a | 
tariff of 4 cents a pound on metal imported into the United States, 

_ the price of copper was higher in the international market than in 
New York. There was considerable lag between the rapid price | 
advances in the international market'and price changes in the domes- | 
tic trade. Another important factor was the notable decrease in world 
stocks of refined copper, which were 353,000 tons’ on December 31 
(132,000 tons less than atthe end of 1935)’ and probably not much 
more than half the record inventories on hand at the end of 1982. 
Basic statistics for stocks of copper held by manufacturers or in the 
hands of speculators are not available.’ The abnormally large sales of 
copper for advance future delivery. at extended periods indicate that 

_ the burden of financing stocks has shifted in part from the producer 
_ to the consumer and speculator. © =, vo 7 | 

For many years the United States consumed more copper than 
contmental Europe, but in 1931 this condition was reversed. The _ 
peak of consumption in the United States was reached in 1929, whereas 
Europe attained it in 1936. en 7 | 

Apparent consumption of copper in the United States in 1936 was 
656,179 tons, 49 percent larger than in 1935 and 84 percent of the 

| | 1410
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annual average for 1925-29. Largely because of the incomplete 
nature of data on stocks, the figures of apparent consumption for any 

year do not represent the actual tonnage of copper that may have 

| entered into consumptive channels. (See table, p. 155.) They are 

a useful, however, in indicating trends. 7 

Salient statistics of the copper industry in the United States, 1925-29 (average) and 

| 1933-86, in short tons 

Average, 
| 1925-29 1933 1934 1935 1936 

- New copper produced— . | 

From domestic ores, as reported by— 
| Mines.......-.......---.-------------| 885,826 | 190,643 | 287, 405 380,491 | 1.600, 711 

Ore produced: 
| Copper ore.___..-.---------------| 59, 505, 871 | 28, 387, 612 |?11, 723, 638 | 219,112,080 |?) 

Average yield of copper, percent 1. 44 2.11 1. 92 1.89 @) 

Smelters__.__..._-.------------------- 892, 730 225, 000 244, 227 381, 294 611, 410 

, Percent of world total....._.----- ~ ~5l 20 17 23 31 

Refineries....-..........-..-.-.-...| 890,767 | 240,669 | 283,029 | 388, 321 645, 462 | 
From foreign ores, matte, etc., refinery 

“reports...-.----------------0----------| _ 317,287 | 180,120] 212,381 250, 484 177, 027 
‘Total new refined, domestic and foreign_| 1, 208, 054 - 370, 789 445, 360 588, 805 822, 489 

Secondary copper recovered from old . . 

| scrap Only...-.----.--------------------| 347,512 | 260,300 | 310, 900 361, 700 382, 700 | 
: Copper content of copper sulphate pro- | — 
| duced by refiners. -...------------------ 4,601 | 3,240 8,167 1. - 3,376 A, 642 

Total production, new and old and do- | 

mestic and foreign....._........-.------] 1,560,167 | | 634,329 759, 427 |- 953, 881 1, 209, 831 

Imports (unmanufactured) .-.------------ 391,212 | 148,717 |] 4213, 286 4257, 182 4 190, 339 . 

| Refined.............-.--.... ee} 9, 286 | iB, 482] 427,417 418,071 44, 782 
Exports of metallic copper 5_ ....--------- 522, 616 151, 913 296, 359 295, 198 259, 032 “ 

Refined (ingots, bars, rods, etc.).------- 482, 868 132, 371 272, 138 275, 006 236, 091 

Stocks at end of year. ..-_.---.----------- 307, 200 600, 500 . 479, 000 411, 000 305, 500 

Refined copper. -.-...------------------=- 86, 100 406,500 | 284, 500 175, 000 110, 000 

: Blister and materials in solution_-.---.- 221, 100 194, 000 194, 500 236, 000 195, 500 , 

_ Withdrawals from total supply on domes- a 

tic account: 
: Total new copper....-.-----------------| _ 778,123] 339,350 | © 322,688) . 441,371 656, 179 

Total new and old copper_.--------.---| 1, 288, 700 677, 500 700,000 | - 890, 000 1, 141, 000 7 

Price, average__......-.cents per pound-- 14.7 6.4 - 8.0 8.3 9.2 ; 

| World smelter production, newscopper-..| 1,761,000 | 1,143,000 | 1, 448,000 | 1,684,000 | ° 1,984,000 . 

1 Subject to revision. - a 
| 2 Includes old tailings. . a, 

3 Figures not yet available. . 

4 Data for 1934-36 include copper imported for immediate consumption plus material entering the country 

under bond as do figures for earlier years. 
5 Total exports of copper, exclusive of ore, concentrates, composition metal, and unrefined copper. Ex- 

elusive also of “Other manufactures of copper” for which figures of quantity are not recorded. 

6 Approximate. . 

Efforts to control price-—The price of copper advanced abruptly in 

the last quarter of the year after holding within narrow limits during 

months of record-breaking sales. In April, July, and October, 

successive new high-record sales for a single month were made in the 

domestic market. Notwithstanding these record sales, the average 

monthly price for electrolytic copper, f. 0. b. refinery, was only 9.563 

cents a pound in October compared with 9.025 cents in January. In 

consequence of the continued heavy purchases of copper in November 

and December, following the already heavy drain on supplies, the 

price moved up to 11.775 cents a pound on the last day of the year. 

This vigorous upswing continued at an accelerated rate until the price 

reached 16.775 cents on March 31, 1937. Producers in the United 

States and abroad increased their rates of production greatly in the 

latter part of 1936 in an apparent attempt to maintain a conservative 

price policy, in order to encourage a continuation of the increasing 

rate of consumption and to discourage substitution and the opening 

up of marginal mines. The record sales and sharply rising prices
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were brought about largely by greater industrial demand from abroad, 8 
, increased demands for armaments because ot disturbed political con- 

ditions in some of the large industrial countries of the world, threat- __ 
ened devaluation of currencies, and, chiefly as a result of the foregoing, : 
increased speculation on the London Metal Exchange. ‘The division 
of domestic bookings for December 1936, published in the American 
Metal Market, showing a large quantity for far-forward delivery, is 
in part an indication of the speculative nature of sales in that month: 

Delivery | Short tons | | 

December---._------------------------------------. 2,951 
January.._-_---_.--.-------- 22 eee 855 
February___...-----------_------------------_.-.--. 1, 080 | 
March. _______----------------------------_---2._---. 71, 162 
April and beyond..___--_----__--_------_-._--..-.... 41, 667 

| a 117, 715 
The.efforts of producers outside of the United States in 1935 and the 
first part of 1936 to bring output into line with consumptive require- 
ments lowered inventories and probably contributed to the tenseness | 
of conditions late in 1936 and early in 1937. (In April 1936 the 
restriction agreement was extended to July 1, 1938, as announced in 
Minerals Yearbook, 1936, p. 109). At the end of 1936, foreign pro- 
ducers who were parties to the production-control agreement were = ~ 
operating at 105 percent of their quota basis compared with 70 per- 
cent prior to August 1. Early in January 1937 all restrictions on 
production were removed. That this action failed to dampen the 

- enthusiasm of consumers and speculators for the metal is attested by 
continued large sales resulting in the increase in price, already men- | 
tioned, to 16.775 cents a pound in March 1937. | SO 

Estorical résumé.—A brief résumé of the history of the copper in- 
dustry during the last 16 years is given below to clarify, in part, | 
some of the conditions mentioned that affected the domestic copper 

_ Industry at the close of the year and to indicate the trends that 
became dominant factors in the last quarter of 1936. : 

Due to a large excess of production over consumption, the majority 
of the copper mines in the United States closed down in 1921. At 
the end of the first quarter of that year the refined stocks of copper in 
hands of producers in the United States and Chile were 366,099 short 
tons. To relieve the situation, a Copper Exporters Association was 
formed, and this corporation arranged for the financing of 200,000 
tons of copper, to be marketed only in the export trade. Partly as 
a result of these measures and partly because of the rapid recovery of | 
industry from the depression of 1921, stocks were reduced to 98,845 
tons by the end of the second quarter of 1923. In the latter part of 

_ 1924, however, it became evident that production once more exceeded 
consumption and that stocks again were accumulating. On October 
12, 1926, the Copper Exporters, Inc., an association of American 
copper producers, and certain foreign producers and sellers of copper, 
was organized under the provisions of the Webb-Pomerene Act. 
The association represented, broadly, the control of approximately 
90 percent of the world copper production. The purpose of the 
organization was to endeavor to “eliminate in foreign countries the 
harmful speculation that causes wide fluctuations in price, unwar- 
ranted by industrial factors in European markets, and tends to destroy
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confidence in the integrity of such price and the stability of business.”’ | 
~ On December 31, 1926, the stocks of refined copper in North and 
South America totaled 85,501 short tons. The average quoted price 

Oo of electrolytic copper f. 0. b. refinery for the year was 13.795 cents a 
pound. At the close of December 1927 stocks were 95,298 tons, and 

| the average price for the year was 12.920 cents a pound. At the 
close of December 1929 stocks of refined. copper were 171,320 tons, 

| -and the average price for the year was 18.107 cents a pound. “On 
December 31, 1929, stocks of blister and refined copper in North 
and South American amounted to 439,726 tons. During the month 
of January 1929 the high price of electrolytic copper was 16.775 cents 
a pound. In March it reached a maximum of 23.775 cents and in 

. April receded to 17.775 cents, where it remained until the following 
April. The effect of this price was to accelerate the development of 
copper mines throughout the world, particularly in South Africa and _ 
Canada. In 1930 the British Empire became self-sufficient as to its 
copper requirements and for the first time since 1880 had an export- 
able surplus. Increased production from the newly developed dis- 
tricts, combined with the falling off in demand due to world-wide 
depression as well as the, accumulations of stocks and the steady 

| supply of secondary copper, reduced the world price to a low of 5 
cents in December 1932. Drastic curtailment was inaugurated, but _ 
the latent capacity for production, from a world standpoint, was . 

| , almost one-third greater than the peak of world consumption. Be- 
y tween 1929 and 1936 the relation of the leading copper-producing | 

countries to world production changed appreciably. The following | 
. table shows changes in proportions of the world total supplied by the 
| leading countries. The effect of the curtailment agreement on the 

| almement in 1936 is apparent... ss oe | 
, . 3 — 1929 1936 . . 1986 

y Co oO - (percent) — ~ (percent) (percent) 

| _ United States._.----------2---48 230 31 | 
Chile_..-..--.----------------16 . 1G 14 
Rhodesia__.__.--------.-----. 0.3: — 10 — § 
Canada.__._.----.----------. 4 11 10 : 

| Belgian Congo----.----------- 7 - To ? | 

During the period 1922-29, when the United States supplied more 
than 70 percent of the world demand from domestic mines and those 
controlled in foreign countries, the domestic copper producers could 
inaugurate policies that were world-wide in their effect, and through 
the Copper Exporters, Inc., controlled both exports and world price. 
One of the first acts of this association was to abolish the speculative 
control of price that had been exercised for many years by the London 
Metal Exchange, and for the first time in the history of domestic pro- 
duction world price was established in New York; this condition was 
made possible largely by the circumstances outlined above, indicating 
that the British Empire could not satisfy its copper requirements and 
had to purchase the major part of its needs from the United States. 
As the mines of South Africa and Canada came into production and, 
with the Belgian holdings, proved capable of supplying the larger part 
of the needs of the industrial nations outside of the United States, the 
London Metal Exchange was again able to function, and in the latter 
part of 1936 it became evident. that the price of copper was being 

| established once more in London and not in New York.



| COPPER . : 145 

During the latter half of 1986 the domestic producers on five differ- 
ent occasions felt that it was necessary to meet the advance in foreign 
price. At the same time, owing to the high price for copper, many | 
marginal mines in the United States that had been closed by the de- 
pression were reopened. The low-cost copper producers inaugurated 
the policy of full production to build up producers’ stocks and attempt 
to overcome the uneconomic distribution of available copper. The 
present trends differ so slightly from what has gone before it seems 
probable that in the near future the history of the industry will not . 

- deviate materially from that of the past. | | 
United States and world reserves.—According to an estimate by 

Ira B. Joralemon, W. W. Lynch, and C. K. Leith in connection with 
Arizona. tax legislation in 1935 (quoted in Minerals Yearbook, 1936), a = 
total of 17,602,000 tons of metallic copper was minable at equipped . 

_ properties in the United States at a cost below 10 cents a pound, and | 
an additional 4,210,000 tons at above 10 cents, with some 4,310,000 
tons more minable in unequipped properties, where the cost of mining | 

- - was uncertain. Se —- | | 
Barbour’s ! estimate of copper-metal reserves for the United States _ | 

was 30,000,000 to 35,000,000 tons of metal, of which 20,000,000 were 
officially reported. His estimate for the world was: 

. | Country Short tons . Country Short ions 

United States........... .20, 992, 700 Belgian Congo._.__-__-- i 511, 000 
| : ussia......-- = -- , ; | 

Chile nee 88, 498, 500 | AU other 2202022TITIIT_ 2 961, 400 
Rhodesia_....---------- 22, 395, 400 | 104, 830, 200 

Effects of price on consumption.—The major use for copper is in the 
electrical trades, and no substitute has been found that meets to the 
same efficient degree the chemical and physical requirements demanded 
by this industry. During the period of high prices, however, many ~ 

| of the transmission lines built throughout the United States were 
made of aluminum. At price, aluminum pig and that of copper are 
commercially interchangeable. Notwithstanding the drop in the 
price of copper, aluminum has held its own in this phase of the 

- industry. oe | : 
In the building trades, for other than electrical household equip- 

ment, the use of copper by the architect or building contractor is a 
matter of cost... According to the Copper and Brass Research Asso- 
ciation, the indications were that although less than half as much 
money was expended in building in 1936 as in 1929, the consumption 
of brass pipe and copper tubing in 1936 was estimated to have exceeded 
the consumption in any previous year by 15,000,000 pounds. The 
same authority stated that there was a substantial increase in the 
use of copper for roofs and flashings, gutters and downspouts in 1936, 
that 10,000,000 pounds more copper were consumed by manufac- 
turers of mechanical refrigeration than in any other 12-month period, 
that 20,000,000 feet of copper tubing were used by manufacturers of 
oil burners, more than in any previous year, and that the consumption | 
of copper by the radio industry was of record proportions in 1936. 

High prices for copper curtail its use in such materials as spandrels, | 
down-takes and roofing, as well as in various forms of hardware when 

1 Barbour, Percy E., World Copper-Ore Reserves: Eng. and Min. Jour., vol. 135, no. 10, New York, 
October 1934, pp. 448-449.
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copper, aluminum, rustless steel, lead, and zinc meet in a highly 
| competitive market. | 

Wide fluctuations in price ultimately are reflected in the consump- 
tion of any metal, and copper is not an exception. 

, ' DOMESTIC PRODUCTION 

Statistics on copper production may be compiled on a mine, smelter, 
or refinery basis. Mine data are most accurate for showing the 
geographical distribution of production; smelter. figures are better 
for showing the actual recovery of metal and are fairly accurate for 

, | showing source of production; and refinery statistics give precise 
_ information regarding metal recovered but indicate in a general way 

only the source of crude materials treated.. The chapter on Copper 
in Mineral Resources, 1930, contains a discussion of the differences 
among the three sets of figures. | 

Copper produced from domestic ores, as reported by mines, smelters, and refineries, 
ee | 1932-86, in pounds 

a Year Mine Smelter Refinery 

: 1932.02. ee nnee nee eee ence ee ce ee cence ceteeeeeeee--| 476,221,076 | 544,009,948 | 445, 077, 874 
1933__..--------.-.----- wee een eee 381, 285, 194 449, 999, 143 481, 338, 031 

’ 1934__.-._- 2 eee nee eee 474, 810, 458 488, 454, 107 466, 058, 360 
. 1935__..---..-------.----- 2 ee eee 760, 995, 826 762, 587, 340 676, 642, 866 

1986__.....-.--------------------------------------------| 1, 201, 422,000 | 1, 222, 819, 396 1, 290, 924, 195 

| 1 Subject to revision. | 

PRIMARY COPPER 

7 Smelter production—The recovery of copper by United States 
| smelters from ores of domestic origin amounted to 1,222,819,396 
. pounds in 1936, an increase of 60 percent over the total for 1935, | 

which, in turn, was 56 percent larger than that in 1934. The 1936 . 
production was 31 percent of the world smelter total and marked a 
notable improvement over 1935, when domestic smelter production 
was only 23 percent. During the period 1925-29, however, the 
United States produced 51 percent of the world smelter-copper output. 

The figures for smelter production.in 1936 are based on confidential 
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 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 also is included in smelter production. 

The precise 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. 

: The data are summarized for comparison with those for 1931-36, in 
the following table.
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Copper produced in the United States from domestic ores, 1932-36 

. (Smelter output, in pounds fine] . 

State 1932 1933 1934 1935 1936 

Alabama. .....-..-...--.-.- 2-222]. Je e+e ee 10, 972 10, 061 14, 293 
Alaska._...------2 2 eee 13, 297, 443 1, 575, 936 130, 284 14, 601, 603 30, 421, 557 
Arizona......-.....-_...---..--..] 201, 136, 276 122, 697, 035 168, 408, 450 278, 519, 397 414, 144, 129 
California_._.......-..-- 22-22 -. 5, 514, 045 632, 049 232, 845 1, 629, 735 10, 327, 582 
Colorado. -...._.-.-..--..-.-.---- 8, 976, 169 8, 882, 397 13, 046, 759 14, 340, 744 19, 181, 339 
Idaho__....-...-.-----.---------e 662, 957 2, 183,284 | 1, 717, 895 2, 124, 725 2,924,763 
Michigan._.....-._........-_---- 63, 898, 656 72, 340, 852 51, 681, 901 73, 811, 562 91, 105, 431 
Missouri........._._.-...-.---.--{-.-.-----.---- 181, 703 46, 276 85, 166 464, 418 
Montana. ....__.__--_----------- 97,918, 141 94, 262, 651 67, 005, 217 157, 760, 435 215, 433, 377 
Nevada.._....._-_._______-_--..- 32, 616, 050 42, 507, 400 41, 922, 506 72, 818, 792 146, 154, 075 
New Mexico...._...._____--_-.-- 32, 914, 883 24, 948, 272 26, 994, 219 4, 559, 874 6, 974, 705 

North Carolina.._..._...._.____- (1) (1) (1) (1) (?) 
Oklahoma...__.___.__._..._.-_-..-}....-....2-- 2-3. ee 10, 723 |-...-_-..-.-_-]--.--.----..-- 
Oregon. .....-..._.-.-.-.-.-.---- 36, 890 9, 301 41, 422 372, 093 566, 388 
Pennsylvania.__..__..._-._..._-- (1) (1) . (4) (1) (4) 
South Carolina_..........-.---..[--.-...--.---- 408 421 7,796 |..------------ 
Tennessee. _._..._....-_------_-- (1) () (1) | (): — Q) 
TexaS.......-..--_.-.____-_---.-. 8, 588 2, 137 32, 956 17, 995 55, 336 
Utah... 22.2 ee 76, 402, 502 65, 655, 914 96, 223, 463 120, 972, 668 261, 202, 190 
Virginia.....-.---- ee 384 683 }..--.---.----- 
Washington. ___._......--.---_-. 2, 521 87, 199 33, 393 . 81, 482 201, 944 
Wyoming........-.-- 2 eee 607 46 3, 390 1. 749 42 
Undistributed.__...____._.-_-... 10, 624, 220 14, 032, 559 20, 910, 631 20, 870, 780 23, 647, 827 

544, 009, 948 449, 999, 143 488, 454, 107 762, 587, 340 | 1, 222, 819, 396 

1 Included under “Undistributed”; Bureau of Mines not at liberty to publish figures. . 

Copper produced (smelter output) in the United Siates, 1845-1936 

[Values rounded] oO 

. Quantity 

Period Average per Total value , 
Total (short year (short 

tons) tons) _— 

1845-80... 2-2 ene ee eee ee 363, 996 10, 111 $175, 490, 000 
1881-1900... ITT] 2,904} 764. | 149, 738 796, 355, 000 
1901-10... eee 4, 281, 716 428, 172 1, 273, 911, 0CO : 
1911-20... eee eee eee 7, 160, 559 716, 056 2, 850, 306, 000 . 
1921-30... ee eee 7, 423, 403 742, 340 2, 117, 235, 000 
1981... 22 eee eee ene eee ee 521, 356 §21, 356 | 94, 887, 000 
1932... eee eee eee 272, 005 272, 005 34, 273, 000 
1933... 225000 | 225,000 28, 800, 000 
1934... 244.997 | 244,997 39, 076, 000 
1935... 381,294 | 381,204 63, 205, 000 
1936. .......---.-.-- eee eee ee 611, 410 611, 410 112, 499, 000 

1845-1936.__.------ eee eee eneeeeeeee--u--| 24,479,730 | 266,084 | 7, 586, 127, 000 

Mine production—The figures for mine production are based on 
reports furnished to the Bureau of Mines by all domestic mines that 
produce copper. Details of the method of collecting the statistics 
and reasons for the discrepancy between mine-, smelter-, and refinery- 
production figures are given in the Copper chapter of Mineral Re- 
sources of the United States, 1930. 

Mine production is more accurate than either refinery or smelter 
production for showing the distribution of domestic production by 
States and districts. It also indicates the ore production by calendar 
years more exactly because additional time is required for smelting 
and refining. Mine production in 1936 was 1,201,422,000 pounds, an 
increase of 58 percent over that in 1935 but still 32 percent below the 
average for 1925-29.
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Production by States and districts —The following tables show mine > 
: and smelter production by States for 1935 and 1936 and by districts 

for 1930-36. In 1936 Arizona, Utah, Montana, Nevada, and Michi- 
gan led in production, with 92 percent of the smelter total, the same 
percentage as in 1935. , | 7 - 

The five States that produced most of the output in 1936 also pro- 
duced by far the greater part of the output for 1845-1936, with some 
change in the order-of magnitude. Arizona had the largest total for 

| 1845-1936, followed m order by Montana, Michigan, Utah, and 
Nevada, their total output amounting to 89 percent of that for the 

| entire United States. It is interesting that Arizona produced a 
slightly higher percentage of the total in 1936 than in 1845-1936, 
33.87 percent compared with 32.82 percent, that Montana’s share 

_ dropped from 22.49 to 17.62 percent, and Michigan’s from 18.06 to 
7.45, while Utah’s jumped from 10.90 to 21.36 and Nevada’s from 4.53 
to 11.95. : SO oe | 

: The principal copper-producing districts in the United States for _ 
1845-1936 were, in the order named, Butte, Mont.; Lake Superior, 

: Mich.; Bingham, Utah; and Bisbee, Ariz. a a 
_ Details of production, by districts and companies, in 1936 are avail- 

. , able in other chapters of this volume dealing with production of gold, 
: silver, copper, lead, and zinc in the various States. + 

i Copper produced in the United States, according to smelter and mine returns, by 
: States, 1935-86, and 1845-1936, an short tons | 

| | | , 1935 | 1936 | 

: | 1845-1936, 
| smelter output 

’ Smelter returns 

| | Smelter | Mine |—————————-| Mine |-—--—___— 
| returns | returns Percent | Quan- returns ! Total Percent 

| of total tity quantity | of total 

Alabama._._......._-.-_-_.-- 5 5 |... 7 7; Oo) ~@ 
Alaska_...--.....--------_--- 7, 301 7, 750 2. 49 15,211 | 114, 583 638, 618 : 2,61 
Arizona_......_..---.--------| 139,260 | 139,015 33.87 | 207,072 | 1 204,600 | 8,035, 542 32. 82 
California........-..----222-- 815 977 84 5, 164 14,381 553, 513 2. 26 

- Colorado.....-...-.--22 2-2. 7,170 7, 327 1. 57 9, 591 8, 865 212, 877 .87 
Idaho. -.-.----.--2---2 2-2 1, 062 1, 048 . 24 1, 462 1, 477 76, 726 31 
Michigan...-...........-..--] 36,906 32, 054 7.45 45, 553 47,984 | 4,420,172 18. 06 
Missouri.._.-....-.....------ 43 34 . 04 232 191 (2) (?) 
Montana.--..-...-- 22 ee 78, 880 77, 479 17. 62 107, 717 | 1 109,552 | 5, 504, 762 22. 49 
Nevada._.-.-...---- 2-22 36, 409 37, 133 11. 95 73,077 | 167,825 | 1,108, 106 4,53 
New Mexico. -_....-__....-__- 2, 280 2, 253 .57 3, 487 3, 166 775, 186 3.17 
North Carolina. _.._..-..___- (3) ) (3) (3) (3) (2) (2) 
Oregon.._.----------.-----_-- 186 199° 05 283 287 10, 823 04 
Pennsylvania._-....-..-.....|  () (3) (3) (3) (3) (7) (@) 
South Carolina. .....-_..-.__. 4); (4 w---------|----- eee fee eee (?) (?) 

‘Tennessee..._.-..--.-_---- _- (3) (3) (3) (3) (3) § 259, 508 5 1.06 
Texas.....--2.---- 22-88 9 2 re 28. 27 (2) (?) 
Utah.._.-.-2-22- 2 --__| 60, 487 64, 758 21.36 | 130,601 | 126,217 | 2,668, 278 10. 90 
Virginia._---222222 2] (fp 2) 
Washington......-.....---__- 41 43 .02{ | 101 . 102 14, 411 . 06 
Wyoming.__...- 2-2-2 _- 1 ne (4) ~--------- 15, 863 . 06 
Undistributed..-.....-......| 10,435 | 10,401 193 | 11,824) 11,447] 185,345] 76 

381,294 | 380, 491 100.00 | 611, 410 | 1600, 711 | 24, 479, 730 100.00 

1 Subject to revision. . 
4 Included under ‘“‘Undistributed.’”’ Figures not separately recorded. 
; Included under “Undistributed.’”? Bureau of Mines not at liberty to publish figures. 

on. 
‘ Approximate: production through 1928. Figures for 1929-36 are confidential and are included under 

“Undistributed.” 
. 6 Includes Tennessee for 1929-36.
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Mine production of copper in the principal districts,! 1932-36, in terms of recovered 
: | copper, tn short tons | 

oo District or region State 1932. 1933 1934 1935 1936 

Butto..------0-eeece eee eee Montana-.._.--.| 42,300 | 32,618 | 31, 428 76, 964 (?) 
Bingham --._.....---..--------------2------| Utah.__.2.-...._] 31, 234 35, 818 | 41,793 | 63,060 | 124, 453 
Yavapai County (mostly Jerome district)-..| Arizona_......-:] 17,904 | 16, 629 13, 199 | 38, 086 (2) 
Ely (Robinson)_...-.-.-----..-.----_......_]| Nevada__-.....- ‘16, 442 | 14,094 | 20, 467 | 32,815 (2) 
Bisbee (Warren),_..-.-....-...-----.---.-.-| Arizona..._._.__ 28, 702 (8) 35, 555 | 32, 281 | 439, 300 , 
Lake Superior .-=_--.-------.-------~-------| Michigan .......| 27,198] 28, 427 | 24, 108 32,054 | 47,984 Globe-Miami..._-....-..--..---.-.-.--..-.-| Arizona__-.----_| 14, 224 129 | 7,161 | 18/680 | 454, 575 
Pioneer. __.--..----------2.------_----------]--.-.d0-......--.-] 11, 026 10, 915 | 16,367 | 15,874 | 415, 075 ' 
Copper River__.-.-....---..-.--------------| Alaska._..__.__.| 5 4, 369 (6) (6) | 87,750 (?) . 
Battle Mountain.....-...-...-..------..---| Colorado__....-.} 2,810] 4,082 4,910 | 6,592| — 7,966 
Central (including Santa, Rita).............| New Mexico-...| 13,256 | 12,571 | 10,895 | 1,547 2, 213 
Coeur d’Alene region......:..-....-......._| Idaho__._.......] °° 565 772 736 987 1, 315 
Ray (Mineral Creek) ......-.-.....---------| Arizona......-..] | 7,202 | 1,376 |_....__. 1 (2) 
Morenci-Metcalf......_...-------------2----|.-.-.d0...-.-.2.--| 11, 931 4 6 1 (2) AjO? 2... -20-n---nneengegenenn ene eeeefeged0e---t | | | Uw] CU 
Swain County ?_...-...--_-._.--.-_---------| North Carolina_| (3) (3) (3) (8) (3) 
Lebanon (Cornwall mine)?..-..-_..-.......-| Pennsylvania__-| (3). (3) (3) (3) (3) 

_  Ducktown ?.-._.-.-..--.--.-----------------| Tenmessee.......| (8) @) @) @) ® 

4 Districts producing 1,000 short tons or more in any year of the period, 1932-36. | 
2 Data not yet available. oe 
’ Bureau of Mines not at liberty to publish figures. - . 

_* Subject to revision. 
5 Includes a small quantity produced elsewhere in State. . a 
6 Total for Alaska was 15 tons in 1933 and 57 tons in 1934. . . 
7 Not listed in order of output. | : : a cs ee | 

Quantity and estimated recoverable content of copper-bearing ores.—The 
following tables list the quantity and the estimated recoverable copper ) 
content of the ore produced by United States mines in 1935; figures for 
1936 are not yet available. Of the total copper produced from copper 

_ ores in the United States in 1935, 75 percent was obtained from ores 
_ concentrated before smelting, 1 percent from ores leached, and 24 
percent from direct-smelting ore. In 1934 the figures were 73 percent 

a from concentrated_ore and 27 percent from direct-smelting ore. . 
Close agreement between the output as reported by smelters and 

the recoverable quantity as reported by mines indicates that the esti- 
mated recoverable tenor is close to the actual recovery. Classification : 
of some of the complex western ores is difficult and more or less arbi- 
trary. Under copper ores are grouped not only those that contain 
2.5 percent or more copper but also those that contain less than this 
percentage if they are valuable chiefly for copper. Under copper-lead 
and copper-lead-zinc ores are classed complex ores in which copper is 
a valuable constituent. Mines report considerable copper from ores 7 
mined primarily for other metals. . These include siliceous gold and 
silver ores, lead'and zinc ores, and pyritic sulphur ores. | 

_- The last table in the group, covering copper ores treated, indicates | 
that producers respond to lower prices for metal by confining produc- , 

| tion to ores of higher grades. Copper prices began to fall sharply in 
1930 and dropped from an annual quoted average of 18.11 cents a 
pound in 1929 to a low point of 5.56 cents in 1932. The average 
annual price increased steadily from 1932 until it reached 9.47 cents 
a pound in 1936. Conversely, the grade of ore improved with falling 
prices and dropped as prices rose. The average grade of ore treated 
for 1927-29 stood at 1.41 percent copper. The grade improved in 
each succeeding year through 1933, when the average reached 2.11 
percent, the output of 1933 being under the influence of the record 
low price of December 1932. As prices improved and output in- 
creased, the grade fell to 1.92 percent in 1934 and 1.89 percent in 1935. 

| 153386—37——11 <
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Figures for 1936 are not yet available, but the indications are that the 
grade of ore dropped further. _ - 

Copper ore, old tailings, etc., sold or treated in the United States in 1935, with copper, 
gold, and silver content in terms of recovered metals 

. 

. . Copper produced Value of 
| wore: oid tail Gold pro- | Silver pro- | gold and 
State oe sreaxed | duced Oo duced (fine silver ' 

ounces ounces er ton 0 
(short tons) - Pounds [Percent : ) P ore | 

| Alaska..._....--.---------------| 44,655 | 15, 222,664 | 17.04 15.93 146, 135 2,55 
Arizona_____--_...--.---.--.----| 6,011, 755 | 1 274, 609, 892 2.28 | 112,783.79 | 4, 545, 944. 1.24 © 

California_._..-....-----.------- 294,577 | 11,685, 578 .89 | 2,622.82] . 47,985; 1.36 

Colorado.....--.---------------- 209, 492 13, 216, 180 3.15 8, 529.28 | 2, 789, 222 11.74 

Idaho.._------------------------ 243 33, 020 6.79 24. 77 7, 189 26. 48 

Michigan._.-..-...------------- 1, 376, 803 64, 108, 689 2.33 }|.----------- 4, 219 (3) 

Montana. -......-----.---------- 1, 259, 892 | 1 143, 290, 030 5. 69 2,704.24 | 4,350, 353 2. 75 

Nevada.__...---.--.-.----------| 2,904, 641 73, 682, 748 1.27 | 30, 527.75 121, 908 40 

New Mexico._---.-------------- 3, 275 521, 500 7.96 481.80 13, 444 8. 33 

Utah___......-...-.------_-----| 6, 530, 569 j 1 113, 333, 473 .87 | 67,689.79 | 602, 852 .43 
Washington__-..-...-..-------- 752 _ 66, 097 4.39 31. 57 3, 481 5.05 

Eastern States..-.--------------|) £675, 376 20, 776, 890 1. 54 1, 348.00 59, 900 14 

19, 112,030 | 720, 546, 761 1.89 | 226, 759.74 | 12, 692, 582. | 93 

1 Excludes copper recovered from precipitates as follows: Arizona, 1,860,010 pounds; California, 1,303 . 

pounds; Montana, 9,659,925 pounds; and Utah, 5,709,585 pounds. ge peg! 
: 2 Includes a small quantity of pyrites roasted for the manufacture of sulphuric acid (residue leached). 

2 Not available. ; . 

. 4 Includes copper concentratesfrom pyritiferous magnetite ore from Pennsylvania. wt 

Copper ore, old tailings, etc., concentrated in the United States an 1 985, with content : 

tm terms of recovered copper | : -_ - 
. 

Ore, old tail- Percent 

State | ings, ete., _ Concentrates Copper pro- | of copper 

| concentrated hort tons) [duced (pounds)| from ore, 2 

/ . (short tons) etc. 

: Alaska... - eee nee 37, 000 6,787 | 6,347,868 8, 58 | 
Arizona__.__-------------------------------------| 4, 425, 682 288, 020 131, 553,'887 1. 49 

. California__..__...__.-_--_-.----.---------------- (1) (1) Q@) : (1) 
Idaho__..-...-.------_---------------------------- 14 7 794 2. 84 

Michigan ___.._..._...-_-.----------------------- 1, 376, 803 47, 755 64, 108, 689 2. 33 

Montana.__..___.._____.------------------------- 1, 239, 285 314, 509 140, 923, 589 5. 69 

Nevada_....-.--_--------------------------------|. 2, 887, 520 119, 264 65, 549, 722 1.14 

Utah.___.-.-_----------------eeeeee--------------| 6, 529, 800 178, 238 113, 270, 673 .87 
Washington__._......---.------------------------ 650 77 38, 080 2.93 

Eastern States. _..-...--------------------------- 2 568, 665 38, 364 14, 784, 210 31,28 

417, 065, 419 4993, 021 4 536, 577, 512, 41.57 

a a 

1 Bureau of Mines not at liberty to publish figures. 
2 Pyritiferous magnetite ore yielding copper concentrates not included with copper ore. 

3 Obtained by using copper concentrates for Pennsylvania and copper ore for other Eastern States. 

4 Exclusive of relatively small quantities from California.
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Copper ore, old tailings, etc., leached and smelted in the United States in 1988, with 
content tn terms of recovered copper — ° | 

TT I I I 

Ore leached Ore, old tailings, ete., smelted 

State Copper Percent | Copper Percent 
Short tons | produced of Short tons | produced of 

_.(pounds) | copper (pounds) copper 

Alaska.....-..-...------------/------------ |e... |e 7, 655 8, 874, 796 57. 97 
Arizona...........-----..----- 331, 202 7, 516, 625 1.13 | 1, 254, 871 135, 539, 380 5. 40 © 
California__........--.----___- (4) (4) (1)  §3 6, 630 62. 55 
Colorado.....-..-..-.----.----]------.-----|_---..___-----|----.-e 209, 492 18, 216, 180 3.15 
Idaho.__.-..-- 4222-22-22. |--2-------_|__-. |e 229 32, 226 7. 04 
Montana....---..----.------_|------- oe |e_ te 20, 607 2, 366, 441 5. 74 
Nevada.-...---.--.---.-----.-|-.---_-_-._ |i | 17, 121 8, 183, 026 23. 75 New Mexico..-_._._-.------.-|--..---2--|----. 2. | 3, 275 521, 500 7. 96 Utah._..--.2-22--------------|--..-..-.|----.-.-------|....---. ~ 769 62, 800 4. 08 Washington...._...-.--....._].-...-..---|_._-__..--.-..|_------___ 102 28, 017 13. 73 Eastern States. --..--------.--|------------|--.-----------|-------- 98, 002 5, 992, 680 3. 06 

co oS _ 831, 202 7, 516, 625 113/ 1, 612, 176 174, 773, 676 5. 42 
SF 

1 Residue from pyrites roasted for the manufacture of sulphuric acid was leached, and a quantity of copper 
was recovered, but the Bureau of Mines is not at liberty to publish figures. 

Copper-lead ores sold or treated in the Onited States in 1985, with content in terms of | 
| recovered copper 

TT 
\ 

| Copper-lead Copper | - State ores produced | FP ercent of 
. (short tons) (pounds) PP 

- Arizona........22...2222---2----- 4 686 8. 58 California.....................--..-_-.--__._..-...--............ 120 3, 471 1, 45 Colorado._....-...-...----_-------.--------- 295 23, 750 4. 03 “Montana. .._...--...2-22 2222. --- t 308 4, 062 - 66 Nevada.._..-.--..-----------2--2------------- ee 135 2, 621 . 97 : New Mexico..........-....-..-.-___-___-_.........-........... 277 20, 250 3. 66 Texas...._-.-.-----.------------_-_-_------_- 56 5, 450 4, 87 Utah__-._-2---- 22 --__- 11 1,012 4, 60 | Wyoming.._.__.--.------- 22-2. - 2-22-22 enn 18 1, 000 2. 78 

| oe 1, 224 | 62, 302 2. 55 
i 

1 Includes 250 tons of old tailings concentrated. |
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a Ores, old tailings, etc., classed as copper-bearing (copper and copper-lead). sold or 
. treated in the United States in 1935, with copper conient, and copper produced from 

all sources, in terms of recovered copper | 

Copper from copper and copper-lead Co Pe pper from ce «ores, old tailings, etc. all sources, 
. State TT including old 

State — . slags, smelter - 
Ores, old tail- Copper pro- cleanings, and ings, etc., duced Percent ipitate 

. . sold or treated (pounds) | Of copper precipi ry 5 s _ | (short tons) | ‘P _| (pounds) — 

7 CT) <r 44,655 | 15,222,664] . 17.04 - 15, 500, 000 
Arizona_._...20.00-2---------e--eee 6,011,759 | 274, 610, 578 2. 28 278, 029,289 
California_......._..-..--.------.-_-_--e ee. 94, 697 1, 689, 049 . 89 ~~ 1,954, 000 
Colorado... -..--------_----------- 2.2 ee 209, 787 | 18, 239, 930 3. 16 14,654, 000 
Idaho. __.22 222 243 33, 020 6.79 | - 2,095, 867 
Michigan. _._.._-.-- eee 1, 376, 803 64, 108, 689 2. 33 64, 108, 689 
Missouri---.-2--_--..--.... 212-2... .-2-.-----|_--.------------|----..------_- |... “ " 67, 660 Montana!_.__......_......-............. 1, 260, 200 | 143, 294, 092 5.69 | 154, 957, 470 | Nevada..____.------------------- eee 2,904,776 | 73, 685, 369 1,27 74, 266, 000 New Mexico #._--2222 222} 8 552 | 541; 750 7.63 | . 4,505,000 ° 
Oregon....----...--- 2-2-2 [en ence ee [ec _. 897, 800 
Texas___..2---2- eee eee _ 56 . 5,450 4.87 | . -28, 000 - 
Utah 3... ee 6, 530,580 | 113, 334, 485 87 | 129, 515, 217. 
Washington.___....--__.-- eid 752 66, 097 4.39 86, 699 
Wryoming._..-_.2- 18 1, 000 2.78 1, 000 Eastern States. 222227027202 TTTITT £675,376 | 20,776,800} 1.54] 20,813, 111 

| | . | 19, 118, 254 | 720, 609, 063 1.89 760, 979, 802 

) 1 Considerable copper was recovered from precipitates. 
* Considerable copper was derived from ores classed as lead-zinc ores. 

oe ’ Considerable copper was derived from precipitates and from ores classed as gold ores and as lead-zine \ ores. 7 : 
a * Includes copper concentrates from pyritiferous magnetite ores from Pennsylvania. . 

| Copper ores produced 1n the United States, 1926-35, and average yield in copper, 
: gold, and silver 

cn [nn RSET eee 
Smelting ores Concentrating ores Total . 

| TTT GI I I 

Yield . Yield Yield . : Value 
Year in cop- | in cop- : in cop- Yield Yield per ton | Short tons| per | Short tons | per | Short tons | per | Pcl’ d lin sikyer| 12 gold 

(per- (per- | (per (ounce) (ounce) and | cent) cent) He cent) silver 

| 1926_.__......| 3, 767, 947 4,75 52, 083, 784 1, 24 57, 181, 894 1.46 | 0.0064 | 0. 293 $0. 31 
1927_...._....| 3,407, 610 4,67 49, 179, 035 1.23 | 56, 725, 460 1.41 . 0065 . 205 . 28 
1928_....-.....| 3, 766, 368 4,44 54, 214, 485 1.24 | 62, 097, 132 1.41 . 0067 . 236 . 28 
1929........__| 4,235, 192 4.60 | 159, 727, 536 1,22 | 1 68, 421, 853 1.41 . 0067 . 262 . 28 
1930_.._-.....} 2, 983, 912 4.57 | 141, 327, 237 1. 23 | 1 47, 381, 509 1. 43 . 0070 . 287 . 26 
19381_.....-...| 1,519,915 5.38 | 130, 056, 857 1.33 | 1 34, 050, 961 1. 50 . 0063 . 281 .21 
1932_.._.____- 758, 623 6.98 | 1 10, 964, 749 1.51 | 1 12, 320, 194 1.83 |} .0080 - 421 . 28 
1933__._.._._- 872, 033 6. 30 1 7, 475, 988 1.63 | 18,387, 612 2.11 . 0126 . 696 . 57 
1934_..._.___- 977, 096 6.21 | 110, 681, 967 1.53 | 1 11, 723, 638 1.92} .0124 - 661 . 86 
1935........._| 1 1, 612, 176 5.42 | 217,065, 419 1.57 | 1 19, 112, 030 1. 89 . 0119 . 664 . 93 
aa a 

1 Includes old tailings, etc. 
2 Includes old tailings, etc. Exclusive of small quantities from California which the Bureau of Mines is 

not at liberty to publish. 

REFINERY PRODUCTION 

The refinery output of copper in the United States in 1936 was 
made by 10 plants; 8 of these employed the electrolytic method, and 
2 employed the furnace process on Lake Superior copper. 

There are five large electrolytic refineries on the Atlantic seaboard, 
three lake refineries on the Great Lakes, and four refineries west of 
the Great Lakes—one at Great Falls, Mont.; one at Tacoma, Wash. ; 
one at El Paso, Tex.; and one at Clifton, Ariz. Of the above plants,
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the lake refinery of the Quincy Mining Co. and the plant of the - 
_ Phelps Dodge Corporation that produces furnace-refined copper at | 

Clifton, Ariz., have been idle since 1933. 
In addition to the plants mentioned above, plants at Ajo and | 

Inspiration, Ariz., are equipped to make electrolytically refined | 
copper direct from the liquors obtained from leaching operations; 
this copper is shipped as cathodes to other refineries, where it is 
melted and. cast into merchant shapes. The Inspiration plant was | 
idle during 1933 and 1934, but operations were resumed during the - 

latter part of 1985. The Ajo plant has been idle since 1931. 
‘The above 14 plants constitute what is commonly referred to as | 

| “regular refineries.’”” Of these plants, 10 employ the electrolytic | 
process and 4 the furnace process. The electrolytic plants, excluding | 
the Ajo unit which is no longer active, have a rated capacity of | 
1,612,000 tons of refined copper per annum. As they produced only | 
908,694 tons in 1936, only 56 percent of the electrolytic refining | 
capacity was utilized. At the end of the year, however, they were 
producing at a considerably higher rate than that indicated for the © 
year as a whole. | : | | : —_ . 

_. Refined copper is marketed in various grades, such as casting 
| copper, lake copper, and electrolytic copper, and in various forms, 

such as wire bars, cathodes, and cakes. The differences in these 
various grades were explained on page 739 of the Copper chapter of 

_ Mineral Resources, 1930. The following tables show the production _ 
of refined copper at regular refining plants, classified according to | 
source, grade, and form in which it was cast. oo 

Primary and secondary copper produced by regular refining plants in the United 
| States and imported, 1932-36, in pounds | | a 

| | 1932 1988 | (1984 1935 1936 a 

Primaty; a | | | | : 
Domestic: ! _— 

~ Electrolytic............-...-.-.----|# 878,492, 550]? 421,318, 802] 414, 020, 483] 2 602, 826, 051/1, 198, 132, 177 
— Lake...22 222222222222 7 TTTTT TTT] 983, 815, 281] 2 59, 497, 370] 51, 681, 901) 2 73,605, 212| ' 91, 105, 431 

Casting.....-__---------------------| 17,770,043] 521;850| —” 355, 976 211, 603| 1, 686, 587 | 
re i CO | 445, 077, 874| 481, 338, 031] 466,058,360] 676, 642, 8661, 290, 924, 195 

- Foreign: , i , 
Electrolytic........-...-..---------| 235, 240, 651] 260,048, 594| 424, 523,995] 500,878,984) 353, 817, 802 | 
Casting and best select..-.--1----.-] ~’ 549, 209] 191, 927 137, 510 88, 947 235, 413 

_ Refinery production, new copper..._| 680, 867, 734| 741, 578, 552| 890, 719, 865/1, 177, 610, 797|1, 644, 977, 410 
Imports refined copper. -...-...-..-] 167, 793, 988] 10, 863, 358] 3 54, 833, 436! 336,142,671) 3% 9, 563, 232 

Total new refined copper made | : 
available. ...........-..-...-.--| 848, 661, 722| 752,441,910] 945, 553, 301|1, 213, 753, 468|1, 654, 540, 642 

Secondary: , ee ee ee ee 
Electrolytic... ........-.---.--.-------| 120,397, 873] 170, 878, 078| 243, 189,320] 296, 028,315] 265, 437, 556 

Casting...........--..--..-.--.--s.-- 56,654}  ' 160, 214 720, 514 927, 450 392) 167 
| | | 120, 454, 527| 171, 038, 202] 243, 909,834] 296, 955, 765| 265, 829, 723 

Grand total. __..............-----| 969, 116, 249] 923, 480, 2021, 189, 463, 135|1, 510, 709, 233|1, 920, 370, 365 

1 The separation of refined copper into metal of domestic and foreign origin is only approximate, as an 
accurate separation at this stage of manufacture is not possible. 
lytinooe copper from Michigan was electrolytically refined at an eastern refinery and is included as electro- 

1¢ copper. 

3 Data for 1934-36 include copper imported for immediate consumption plus material entering the country 
under bond as do figures for earlier years. |
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: , Copper cast in different forms in the United States in 1 935-386 

1935 1936 | | 

: Form FF? LO OrlT,?—.0_ OO 

. . Pounds Percent Pounds ‘Percent 

| Wire Dats coe-c-cecc-c-ceeeeeeece-ceeees-aeae----] 642,000,000} 43.53 | 983,000,000] 51.44 
Cathodes....--.-------.s--22-.s--s..2s--2----------| 374,000,000 | 25.36 | 329, 000, 000 17, 22 
Cakes.....-.--..--..-..-----------------------------| 261, 000, 000 | 17. 69 342, 000, 000 17.89 
Ingots..........-..------------------------ eee eee 71, 000, 000 4,81 112, 000, 000 5. 86 

. Other forms........---------------------------------| 127,000, 000 8. 61 145, 000, 000 7. 59 

, 1, 475,000,000 | 100.00 | 1,911,000,000 | 100.00 

: Besides the regular refineries, numerous plants throughout the : 
country operate on scrap exclusively, producing metallic copper and 
a great 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 of secondary-copper pro- _ 

| duction. | 
| Copper sulphate—The production of hydrous copper sulphate or 

bluestone by copper refineries in the United States was 36,444,550 
a _ pounds having a copper content of 9,283,000 pounds in 1936 compared 

oO ~ with 26,507,526 pounds having a copper content of 6,752,000 pounds 
: in 1935. ) | | 

| The output.of copper sulphate by plants other than the regular 
primary refineries was 33,962,947 pounds with a reported copper 

| content of 8,626,000 pounds in 1936 compared with 35,887,265 pounds : 
| containing 9,136,000 pounds of copper in 1935. | : 

| The increase in production at regular primary refineries more than 
| offset the drop at other plants. | | 

SECONDARY COPPER | 

Secondary copper includes material recovered from remelting old ) 
copper and copper scrap and from the treatment of copper alloys or 
alloys treated without separation of the copper. The following table 
summarizes the production of secondary copper during the past 5 

| years. Further details appear in the chapter on Secondary Metals. 

| Secondary copper produced in the United. States, 1932-36, in short tons 

. 1932 1933 1934 1935 1936 

Copper as metal___._._......----..-----.----------.-| 140,500 | 193,100 | 220,400 | 270, 000 260, 000 
Copper in alloys.....--------------------------------| 107, 680 | 145,000 | 157,000 | 178,900 | — 224, 600 

Total secondary copper_-..-------------------- "248, 180 338, 100 | 377,400 | 448, 900 484, 600 

From new scrap.___-_...--.--------------------- 67, 200 77, 800 66, 500 87, 200 101, 900 
From old scrap_..--.----------------------------| 180,980 | 260,300 | 310,900 | 361,700 382, 700 
Percent of domestic mine output. .-.......-.---- 104 177 159 118 81 

The production of secondary copper in 1936 increased only 8 percent, 
whereas the output of copper by the mines was 58 percent larger. In 
consequence, the ratio of secondary to primary production fell from 
118 percent in 1935 to 81 in 1936, a continuation of the decline from 
177 percent in 1933, when the rate of activity at domestic copper 
mines was at an extremely low level. It is reasonable to assume that
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the ratio will decline further in the near future, although the long-time | 
trend indicates that secondary copper is supplying a steadily increasing 
proportion of our total copper output. In 1910 secondary copper 7 
was equivalent to less than 20 percent of the domestic mine output, 
Whereas in 1929 it was 63 percent. | 

CONSUMPTION AND USES a 

New supply.—The total available supply of new copper consists of ° 
the total output of ‘primary copper by refineries plus the‘imports of | 
refined copper; in 1936 it amounted to 1,654,540,642 pounds, an | 

| increase of 36 percent over 1935. (See table on p. 153). If this figure - 
is reduced by the quantity of refined copper exported and adjusted 
for changes in stocks at refineries, the quantity of new copper made a 
available for domestic consumption may be estimated. This com- | 
putation is made in the table that follows. It should be noted, how- 

_ ever, that exports and stocks include some refined secondary copper 
that cannot be determined separately and that actual consumption 
of new copper would differ from the figures shown in the table by the 
changes in consumers’ stocks on which data are not available. | 

New refined copper withdrawn from total year’s supply on domestic account, 1932-36, 
: an pounds 

1932 1933 1934 |. 1935 1936 

Total supply of new copper_.........-| 848, 661,722; 752, 441,910} 945, 553, 301]1, 213, 753, 468/1, 654, 540, 642 | 
Stock at beginning of year_.-.......--| 924, 600, 000/1, 004, 000,000] 813, 000, 000| 569, 000, 000} 350, 000, 000 

, Total available supply........__ 1, 773, 261, 722 1, 756, 441, 910 1, 758, 553, 301 1, 782, 753, 468 2, 004, 540, 642 

Copper exported !____-._-_........._.! 250, 058,954] 264, 742, 586 544, 276, 582) 550,012,320} 472, 182, 922 
Stock at end of year_._...-.......-.-.|1, 004, 000, 000 813, 000, 000; 569, 000, 000} 350,000, 000 220, 000, 000 He 

i 254, 058, 954/1, 077, 742, 586 1, 113, 276, 582) 900, 012, 320} 692, 182, 922 

Withdrawn on domestic scoount...... 519, 202, 768 678, 699, 324, 645, 276,719] 882, 741, 148/1, 312, 357, 720 | 

1 Includes refined copper in ingots, bars, rods, or other forms. . | 

| As shown in the foregoing table, the quantity of new copper with- 
drawn on domestic account in 1936 was 49 percent above that in | 
1935 and 26 percent below that in the record year 1929. | 

| Total supply — Adding 969,200,000 pounds of secondary copper and : 
copper in alloys produced during the year to the 1,312,400,000 pounds 
of new refined copper withdrawn on domestic account gives a total 

| supply of 2,281,600,000 pounds of new and old copper available for 
domestic consumption in 1936. The secondary copper, however, 
includes remelted new scrap as well as old scrap. The new scrap _ 
represents a revolving supply required in manufacturing, so that a 
more significant figure of supply available for domestic consumption is 
obtained. by adding to the new refined copper only the secondary 
copper derived from old scrap (765,400,000 pounds). The total 
available for consumption by this calculation would be 2,077,800,000 
pounds in 1936 compared with 1,606,000,000 pounds in 1935 and 
2,587 ,000,000 in 1929. 

Industrial use of copper —The American Bureau of Metal Statistics 
estimates the actual consumption of new and old copper in the United 
States by uses. Data for the past 5 years are shown in the accom- 
panying table,
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Estimated use of copper in the United States, 1932-36, in short tons 

| | | | 1932 | 1938 1934 1935 | 1936 

Electrical manufactures !_...-.....------------------} 90,000} 90,000 | 101,000 | 128,000 | 164, 000 

Telephones and telegraphs. -..----------------------| 27,000 18, 000 18, 000 18, 000 26,000 — 

Light and power lines ?__......----------------------| 49,000 33, 000 36, 000 55, 500 72, 000 

Wire cloth............-....... eee] 4,200] 5,000} 4,600] 5, 600 6, 500 
Other rod and wire_._..-.----------------------------| 30,000 46, 000 40, 000 48, 000 90, 000 

Ammunition...._...-.---.-----.-------------------- 3,900 | . 10,500 13, 500 | . 13, 700 11, 900 

‘Automobiles 2.220] 32,300 | 49,000 | 63,000 | 95,000 | — 108, 000 
| Buildings 4.............-.-.-.. sss sess ss. se_--.--| 29,000 | 36,000 | 36,000 | 49,000) 71, 000 

Castings, n. e. §.5._....------------------------------] 27, 000 36, 000 36,000.| 36, 000 39, 000 

Clocks and watches. ....---..--.-------------------- 1, 500 2, 800 2,200 | 2,400; 3,400 

Coinage-_..:_.-.-------------------------------------- 100 | 100 900; ~~ 1,500 2,000 . 

Copper-bearing steel...._--.----.-------------------- 800 1, £00 2,100 |; 2,300: 8, 900 

Fire-fighting apparatus_.....------------------------ 1,000 1,100 | 1,000] 1,200] ~ 1,300 

Radiators, heating.........----.--------------------- 1,000 ; 2,400! 1,000]. 1,100 2, 000 

Radio receiving sets. ....--..---.-------------------- 7,000 11, 500 12, 500 16, 000. 24, 000 

Railway equipment 6___._.-.-_..-------------------- 700 800 2,100} 1,800; © 4,000. 

Refrigerators 7_....--.--..-------------------++------ 9,000 | 11,400 | 15,700 | 15,400; 15,000 

Shipbuilding ?..._.._.._........--.-----s-esse--| 2100} . 1,800] 3,200} 1,100) . 5,000 
Washing machines 7._.__._----..--------------------| _ 1,500 1, 000 1, 400 1, 300 1, 500 

Water heaters, household_...-...--------------------| 1, 000 1,600 | 1,500 - 1,500}: 1,500 
Air conditioning 7 ®.______........-------------------|----------|---------- 3,800 | 4,800 6, 400 : 

Other uses....__--..----_---.-.-----.-----.---------- 27, 300 40,000 | 42,000! 46,000; 59,000 

Manufactures for export........---------------------| 22,600 | 15, 600 25,500 | 29, 500 31, 600 

mo | 368,000 | 415,000 |. 463,000 |. 574,700.) 749,000 , 
| 

; 1 Generators, motors, electric locomotives, switchboards, light bulbs, etc. oe 

2 Transmission and distribution wire and bus bars; accounting only for the public utility companies. 

3 Does not include starter, generator, and ignition equipment. - . 

4 Excludes electrical work. . . 
5 Bearings, bushings, lubricators, valves, and fittings. _ 
6 Includes air conditioning, beginning with 1933. 
7 Exclusive of electrical equipment. 

. 8 Other than railway. | —— . | 

The foregoing table indicates that the use of copper in 1936 increased 

30 percent over that in 1935, with virtually all items sharing in the 

- _ improvement, but that the total still was 35 percent below con- sy 

jo sumption in 1929. Electrical manufactures increased 28 percent | 

| over those of 1935 but were 37 percent below those in 1929. Tele- 

phones and telegraphs gained 44 percent in 1936, but made one of the 

poorest showings in relation to 1929, having fallen 84 percent from 

that year. Light and power lines were 30 percent above 1935 but | 

43 percent below 1929. Other wire fared much better, with consump- 

| tion in 1936 88 percent above 1935 and only 15 percent below 1929. 

Automobiles, exclusive of starter, generator, and ignition equipment, 

took 14 percent more copper than in 1935 but 22 percent less than in | 

1929. The best showings of the year were made by building and radio 

uses, which made new high records in 1936. Building, exclusive of 

electrical work, used 45 percent more copper in 1936 than in 1935 and 
20 percent more than in 1929. Radio receiving sets used 50 percent 

more copper than in 1935 and 55 percent more than 1n 1929. ; 

| STOCKS | | 

The following table gives domestic stocks of copper reported by 

smelters and refineries.
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| _. Stocks of copper in the United States, Jan. 1, 1930-37, in pounds . 

- | Blister and | Blister and 
Year 5 copper renee nt Year | Refined ; Tone of | 

Oo ‘| refining 7 | | refining 

1930......-.....----| 306,000,000 | 500, 000, 000 || 1934................| 813,000,000! 388, 000, 000 | 
1931_-2.222-2--2 Lee 615, 000, 000 450, 000, 000 |] -1935_.........._.___- 569, 000, C00 389, 000, 000 
1932____---..-..--.-| . 924,600,000 | 348, 000, 000:|| 1936..-..-.-.-.----| 350,000,000!  472' 000, 000 _ 
1933_.....--.--------| 1,004, 000, 000 | © 378, 000,000 |} 1937_........._-___- 220, 000, 000 391, 000, 000 

‘Stocks of refined copper at refineries in the United States declined 
sharply in 1936 and were the smallest recorded since the end of 1928, 
according to reports submitted to the Bureau of Mines. They were 
only 22 percent of the record stocks on hand at the end of 1932. . : 
Stocks of blister copper and of materials in process of refining also — | 
were lower than for 1935 but were somewhat higher than the quantities 
on hand at the end of 1932, which, however, were not record stocks 
for this class. The decline in stocks of refined copper in 1936 was 
due mainly to the excess of apparent domestic consumption over pro- 
duction and to the increase in exports of domestic copper in that year. | 
What portion of stocks at refineries may have been transferred to : 
consumers’ plants cannot be determined, as data covering consumers 7 

_ stocks are not available. 7 oo, : 
Figures of the Copper Institute, quoted in the press, indicated that | | 

world stocks of copper declined from 485,000 short tons at the be- | 
ginning of 1936 to 353,000 at the close of the year. The former figure 
comprised 231,000 tons held in the United States and 254,000 tons | 
held elsewhere. At the end of 1936 the United States held 161,000 
and the rest of the world 192,000 tons. Thus, according to this = 
authority, stocks of refined copper in the United States declined 30 
percent, whereas those of the rest of the world fell 24 percent. The oe 
figures for the United States presumably include some metal held by 
or for consumers, as reports to the Bureau of Mines from refineries oo 
indicate that producers’ stocks of refined copper, as shown in the 
preceding table, were 175,000 and 110,000 tons, respectively, at the 
beginning and end of 1936. , | 

PRICES | 

Reports to the Bureau of Mines from copper-selling agencies in the 
United States indicate that 1,535,000,000 pounds of copper were de- 
livered to domestic and foreign purchasers in 1936 at an average price | 
(f. o. b. refinery) of 9.2 cents per pound. These deliveries are exclu- 
sive of copper produced and delivered outside of the United States. 
The average price for 1936 was 0.9 cent higher than that received in 
1935 and nearly 3 cents higher than that for 1932, the lowest on record. 

The average quoted monthly price for electrolytic copper, domestic 
f. o. b. refinery, according to the Engineering and Mining Journal, 
remained at 9.025 cents a pound throughout the first quarter of the 
year. In response to record-breaking sales, the price began to ad- 
vance in April at a comparatively slow pace and averaged 9.525 cents 
for August and September. The upward movement of prices was 
considerably sharper in the final quarter of the year, and the average : 
for December was 10.76 cents. On December 31 the price stood at 
11.775 cents, and the forward surge that carried it to that level swept
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it upward to 16.775 cents a pound on March 31, 1937. The movement 
of prices in the last months of 1936 and early in 1937 is to be con- 

, trasted with the relatively minor variations in copper quotations from 
| the second quarter of 1933 through the third quarter of 1936. | 

One of the outstanding features of the price situation in 1936 was 
the return of the domination of the London price over the domestic 

| price. As will be noted from the accompanying table, beginning with 
| September, the average London price for copper was higher than the 

. domestic price, despite the tariff of 4 cents a pound on metal imported. 
The price increases in the United States from then on followed rapid 
advances in the London market. | | a 

| Average monthly quoted prices of electrolytic copper for domestic and export ship- 
ments, f. o. b. refineries, United States, and for spot copper at London, 1935-36, 

| in cents per pound | | ae . 

| , | 1935 ft 1996 —§ | 

Month Domestic |Domestic | Export Lond Domestic |Domestic| Export | Lond 
f.o.b. | f.0.b. | fo.b. | oor? | fob. | fob. | fob. | orgs 

refinery ! | refinery ?| refinery ? Pp refinery ! | refinery ?| refinery 2. D 

January...---------- 8.87 | 8.775 | 6.583 6. 828 9.12 9.025 | 8.358 8. 593 
| February.-..----.--- 8.87| 8.775] 6.341 6. 580 9. 12 9.025 | 8.566 8. 810 

March. __..--------- 8, 87 8.775 | 6.526 6. 739 9. 12 9.025 | 8.708 8. 927 : 
April._....---------- 8.87 | 8.775 | 7.328 7. 506 9.28} 9.169| 8.849 9. 076 : 
May....-.---------- 8.87] 8.775 | 7.794 8. 015 9. 37 9.275| 8.8191 9.061 
June.-.--.------e--- 8.77 | 8.634 | 7.307 7. 499 9.37 9.275} 8.790| . 9.043 
July....------------- 7.87 | 7.775 7.350 7. 583 9.47 9.352 | 8.993 9. 244 , 
August....----.----- 8.10] 7.979 7.738 | 7.982] 9.62 9.525 | 9. 297 9. 508 

2 September. ...-.... 8.65 | 8.504| 8.146 8.354] 9.62 9.525 | 9.523 9. 728 
October_....----..-- 9.07} 8.967} 8.514 8. 678 9. 68 9. 563 9. 669 9. 905 

: November.......---- 9,12 9, 025 8, 414 8. 662 10.29} 10.161 | 10.349 10. 576 
December..--...---- 9.12 9.025 | 8.414 8. 650 10.89 | 10.763} 10.835 11. 035 

Average for year. -- 8.76] 8.649 7. 538 7.753 9. 58 9.474 | 9.230 9. 465 

| 1 Asreported by the American Metal Market Co. | 
2 As reported by Engineering and Mining Journal. 
3 Conversion of English quotations into American money based on average rates of exchange recorded by / 

the Federal Reserve Board of the Treasury. 

Average yearly quoted prices of electrolytic copper for domestic and export shipment, 
, f.o. b. refineries, United States, and for spot copper at London, 1927-86, in cents 

per pound 

1927 | 1928 | 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1985 | 1936 

Domestic f. 0. b. refinery 1__-} 13.05 | 14.68 | 18.23 | 13.11] 8.24] 5.67] 7.15] 8.53] 8.76 | 9.58 
Domestic f. 0. b. refinery ?._.| 12.920} 14.570} 18. 107} 12.982| 8.116} 5.555] 7.025| 8.428] 8.649) 9.474 
Export f. 0. b. refinery ?__....| @) | ( (3) @) | @ | @ | 6.713] 7.271] 7.538) 9.230 
London spot ?4__.....-..--.-| 13.468] 15.040] 18.413] 13.355] 8.522! 5.629] 6.877| 7.496] 7.753] 9. 465 

1 As reported by the American Metal Market Co. 
2 As reported by Engineering and Mining Journal. 
3 Not available. Export quotation was established after imposition of tariff in 1932. 
4 Conversion of English quotations into American money based on average rates of exchange recorded by 

the Federal Reserve Board of the Treasury. 

| FOREIGN TRADE? | 

United States imports and exports of copper constitute a well- 
balanced trade, through which the smelting, refining, and manufac- 
turing facilities of this country are utilized to treat foreign raw ma- 
terials and to return refined copper and manufactures of copper abroad. 

2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce.
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Ninety-seven percent by weight of the copper imported in 1936 was 
contained in ore, concentrates, and unrefined furnace products. Much | 
of the remainder—probably most of it—though already refined, con- | 
sisted of ingots to be remelted and recast in the United States. By | 
contrast, 94 percent of the exports consisted of refined copper and 
primary manufactures therefrom. _ : : 

_ Separation of total exports to show the quantity of domestic copper 
shipped from the United States is not possible. Data at hand, how- a 

| ever, Indicate that much more domestic metal was exported in 1936 | 
than in 1935, the excess of total exports over imports of unmanu- 
factured copper being 144,000,000 pounds in 1936 compared with | 
91,000,000 pounds in 1935. In addition to the copper shown in the 
accompanying tables, an unrecorded quantity of metal is exported 
in manufactures, such as electrical machinery. | : 
Imports.—Total imports of unmanufactured copper fell 26 percent— 

from 514,000,000 pounds in 1935 to 381,000,000 pounds in 1936. | 
The major part of the decline was in receipts of unrefined copper, 
which were 120,000,000 pounds less than in 1935. Lower receipts of 

_ unrefined copper from Canada, Mexico, and Chile were mainly re- | 
sponsible for the drop in imports of this class. Imports of copper in | 
the form of ore and concentrates were larger in 1936 than in the pre- 

_ ceding year. Refined copper, imported chiefly from Chile, dropped 
from 36,142,671 pounds in 1935 to 9,563,232 pounds in 1936. 

Copper (unmanufactured) imported into the United States in 1936, in pounds 1 

‘ | Regulus, Usrefined Old and 
, or is- . 

mo Ore (cop- Concen- coarse ecpper, ter and. penned “At only for. - Country Per con- | (copper and cement | converter | Dates or remanufac- = 

wr} eontent) | (oopper | pigsorcon- | 8 | soaté and 7 
SS content) verter bars clippings 

Africa: | | 
British: 

Union of South. 24, 200 64, 380 |_....2-2----- 22, 458 |..----.----.]..------------ : 
Other South. ...}....-......- 33, 308 |_-.--.--.-2---| 2-2-2 ee |e eee |e eee . 

. Mozambique.......|....-------- 326, 554 |_.__-.--------|-.- 2 - |e nef eee . 
Australia. . 2.22.2... 147,840 | 1, 567, 544 17, 200 |....---...----[----------2-/-- eee Se 
Canada.............---. 800, 490 | 22, 627, 311 1, 425, 527 1, 195, 285 1, 278 1, 921, 913 
Chile. ._............-.-.| 10,356,781 | 4, 234, 972 8, 418 94, 698, 829 | 9,111, 512 352, 628 . 
Cuba.-.--.-.-----------| 48,157 | 23,519, 240 |... fe 80, 000 
France... ..2..---.------|--ceeneeneee|-n ne nee none 236, 854 43, 512 |___-_.------|_---e-ee-- = 
Germany.....-...-.-.-.|-.--..--.--.|-.-.~-.-----|_---- eee | eee |e eee 50 
Mexico. ...............-| 2, 206, 470 F927 -------------.] 66, 759, 382 |_...-.- 222. 7, 248 

- Peru... 22. - eee 876, 188 78, 185 74, 068 69, 271, 448 448,010 |_.......-.-.-. 
Spain........--.-.----..|-------- ew |---- eee eee 53, 128 |... ee fee 
United Kingdom. .---22|222222222TTT/TZTTITTITT] | 1, 135, 743 PTT 1, 946 6, 000 
Venezuela_........--...|-.----------|------------ |p| {eee 61, 297 
Yugoslavia .-_...---..-..|-.----------|------------]----.--------] 38, 065, 983 |---|. 
Other_.......-..........] 11, 548,070 | 8, 398, 154 [ 725, 542 6, 216, 023 486 788, 861 

, 26, 008, 196 | 61, 938, 875 3, 676, 480 | 276, 272,920 | 9, 563, 232 3, 217, 997 

! Data include copper imported for immediafe consumption plus material entering the country under 
bond. 

| 16.27 
Copper (unmanufactured) imported into the United States, 1932-36, in pounds 

1932_.__._.....--..--. 391, 991, 342] 1935___________-______ 1514, 364, 526 
1933__...------------. 287, 433, 540] 1936_.____.__.._.._-_.. 1 380, 677, 700 

" 1934_._......_..__.---_. 1426, 571, 568 

1 Data include copper imported for immediate consumption plus material entering the country under 
bond as do figures for earlier years,
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| Exports.—Exports of copper of all classes totaled nearly 525,000,000 

, pounds in 1936. The exports were thus 13 percent below those :for _ 

: 1935 but, because of the larger drop in imports, actually indicate an 

| increase in net exports of copper. Lower exports of refined copper 

bars and ingots, the most important class, were mainly responsible 

for the drop in the total. - a 
Most of the copper shipped from the United States goes to Europe. 

a Exports to France and Germany were 86,000,000 and 80,000,000 

: pounds, respectively, increases from 65,000,000. pounds for each 

| country in 1935. Quantities shipped to United Kingdom and Italy 

| dropped sharply from 110,000,000 and 91,000,000 pounds, respectively, 

to 62,000,000 and 48,000,000 pounds. Shipments to Japan also fell 

| abruptly, from 110,000,000 pounds in 1935 to 80,000,000 in 1936: 

: 1



. _ Copper exported from the United States in 1936, in pounds a 

Ore, concen- _ Refined fo | : | |e | a 
- , trates, com- ne - . . : og it . 1 ted . . 

° position Old and Pipesand | Platesand | Wire (except} —2SU/2%¢ | Other copper | - 
: Country | metal, and Bars, ingots, 7 scrap tubes sheets insulated) wire and manufactures eo 

. ; Unre or other Rods ° a ca eee 
copper (cop- forms - eee 

; | per content) , | . _ a fo 

Belgium-.....-..-..---.-.-.-------------------- 334, 242 29, 413, 309 2, 471, 445 977,137 | —. 2,179 |___.-----2----. 54, 778 77, 399 

Canada. ........-.------------------------------ 100 | — 380,133 522, 440 | aay, 377 | . 324,812 245, 633 78, 006 323, 375 | 
China........-.----.------------------ eee - 4,004 5, 095, 715 276 , 301 688 21,.296 222, 899 . 410;499 

Denmark... ..---.----.--------------------------|-------------- 3, 712, 794 |_..------+-2-.-|-------------- 3,165 |_..--.--------]-------------- 7,870 
France...-...------------------- eee |---| 8, 748, 750 674, 139 3, 465, 672 3, 147 278, 986 638 16, 307 

Germany. ....---------------------------------- 224, 000 65, 278, 609 77,480 | . 18,947, 584 |_.__---.------ 45, 247 389, 915 723 - ‘ 

India (British) ..........-.-....-..-.2------.---- 79, 830 | 470, 431 2, 752, 566 |_...-..-.--.-- 62, 497 652, 392 18, 312 356, 911 . . 

Italy._...-....-----..-----_-- eee eee |e ------------] 47, 700, 894 | --------------|--------.----- 4, 020 10,225 je. ----eee] 645 () . “. 
Japan.....-..-------.------------+-------------- 702 | . 79,852, 142 oo 55 |...------.---- 1, 752 65, 927 116,675 | . 28, 538 
Netherlands.............-_..-.---.-----.--------|--+----------- 6, 511, 484 4, 794, 061 1, 476, 3382 7,965 | 13, 269 7, 501 13, 453 

Norway....-.------------------------- een nee ne |---e eee ee | 8, 074, 633 6, 540, 078 |.------------- 1,379 |......-.------|-------------- - 10,000 oO 
Spain. ._...-..-.--- een one ee ne nnn fen en ne nn ee eee] oe eee eee 5, 355, 471 4,653 |...-..-_--.---|.----------.-- 21, 529 oe a Oo 

Sweden..........----.-.-_-_---------- +n ce |---| 31, 012, 143 |---| eee 2, 817 1,165 |...--.-.--.--. 35, 359 |}. hg 
United Kingdom...............--...-...-2..-.-- 30,208} 61,096, 301 226,919'| . 668,505 6, 429 246, 477 40,253 | —-: 101, 847 re 
Other countries. _.............----..-----..--.--}| 76,096,035 | ¢ 25, 438, 592 13, 342, 538 - °101, 841 1, 276, 442 639, 882 3, 367,391 | 9,821, 929 Ey 

; 6, 769, 203 | 440, 780,930 31, 401, 992 26, 447,220 | 1, 695, 945 2, 220, 499 4, 291, 368 11, 226, 379 ¢) a 
Total value. ......-.-.-.-.---..------.---------- $468, 961 | $40, 702, 493 $3, 174,732 |: $2,233,105 | $353, 136 $367, 157 $490, 065 $2, 287, 982 $585, 568 

1 Figures for quantity not recorded. - a mo . He . 
3 Includes 6,065,812 pounds exported to Mexico. | a . 
3 Includes 3,809,997 pounds exported to Mexico. _ — 

. : bj \ . . : :
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| Copper exported from the United States (all forms), by principal countries of destt- 
nation, 1932-86, in millions of pounds 

. 

Destination 1982 1933 1934 1935 1936 

Belgium...___--------------------------------------- 18 33 |. 27 31 33 
Canada. ..-_----------------------------------------- 2 1 1 1 |. 2 
France......_.--.------------------+---+------------ 75 104 131 65 86 

. Germany---_-.-----.---------------------+------------ 50 44 83 | 65 80 
India (British).--...-------.----------------+------- 2 2 12 |- 12 |: 4 
Italy....--_._-._--------------------------- +--+ eee 49 30 55 91 48 
Japan.......-.-------------------------------------- 3 36 119 110 80 
Netherlands...-_..---------------------------------- 13 15 27 21 13 

Sweden.-..._..-_-.-.-------------------------------- 16 12 29 25 31 

United Kingdom-.-....---.-----------.-------------- 73 29 . 84 110 62 , 

- Others. .-....--.-----------------------2--- eee] 7 43 |. 57 75 . 86 

, | 328 349 625 606 528 

. Copper | exported from the United States, 1932-86 - 
RR 

Pounds Pounds | | 
_ Total Total 

Year value Year value . 
| Metallic ? Total Metallic 2 Total 

1932.____...] 295, 356, 719 | 328, 222, 700 | $20, 998, 816 || 1935.....-.| 590, 396, 106 605, 746, 050 | $48, 363, 303 

1933._..-.--| 303, 825, 790 | 349, 253,716 |. 24,639,027 || 1936_......| 518, 064, 333 | 524, 833, 536 | 50, 077, 631 

1934.__.....| 592, 718, 891 | 625, 485, 074 . 49, 263, 566 

1 Exclusive of ‘Other copper manufactures” valued at $237,004 in 1932, $278,229 in 1933, $500,974 in 1934, | 

$570,061 in 1935, and $585,568 in 1936; quantity not recorded. . . 

2 Exclusive of ore, concentrates, and composition metal. Exclusive.also of unrefined copper, figures for 

: which are not separable from those for ore and concentrates. 

| Copper sulphate (blue vitriol) exported from the United States, 1982-36 | 

| Year Pounds |. Value Year Pounds Value 

| 1932....................| 4,182,529 |. $114,579 | 1985._.-.--------.----..] 4,508,271 | $142, 467 . 
1933. ._.-..------.------ 2, 749, 299 92,964 | 1986___.-...------------ 10, 734, 408 342, 847 

1934___._----.---------- 3, 858, 629 128, 756 

Brass and bronze exported from the United States, 1935—36 

. 1985 1936 

| Pounds Value Pounds _ Value 

Ingots...._....--.--------------------- 2 +--+ ---- 202, 302 $17, 979 349, 540 $33, 182 . 
Serap and old...-.-----------.--------------------- 59, 584,959 | 3, 299, 546 24, 679, 293 1, 563, 511 
Bars and rods___.-..--------..--.------------------ 1, 582, 491 250, 682 1, 814, 456 312, 405 
Plates and sheets. ...-.---.------..---------------- 544, 560 114, 020 548, 762 116, 948 
Pipes and tubes_.....--.--------------------------- 995, 106 188, 379 1, 390, 991 299, 889 
Pipe fittings and valves___-...--------.------------ 1, 435, 895 818, 042 1, 904, 774 1, 062, 352 
Plumber’s brass goods_....---...------------------ 752, 526 384, 776 930, 306 480, 314 
Wire of brass or bronze__......-..--.--------------- 375, 053 96, 853 565, 413 140, 726 
Brass wood screwS- -__-.-..------------------------- (1) 20, 258 (1) 30, 870 
Hinges and butts of brass or bronze-_..---.--------- (1) 37, 832 (1) 47,925 
Other hardware of brass or bronze__.__...--------- ¢3) 265, 680 (1) 296, 377 
Other brass and bronze manufactures-_......-.----- (1) 1, 144, 016 (1) 1, 282, 678 

_--ce-----e---| 6, 638, 063 |-.---.-------- 5, 667, 177 

a 

1 Weight not recorded.
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| Unmanufactured brass exported from the United States, 1982-86 OO | 
. (Ingots, bars, rods, plates, and sheets] . NTR 

-. Year Pounds Value Year Pounds Value 

1982. _.-------..-----..} 1,843,358 | $242, 167 | 1985................-..| 2,329,353 | $382, 681 1933_....----------..-..|) 1, 164, 709 180,155 | 1986. ......-2--2- 2 ee 2, 712, 758 362, 535 1984. ..2222-22------.-.-|. 1,855; 305 327,685 | 

: | WORLD ASPECTS OF COPPER INDUSTRY 

International cooperation.—As indicated in Minerals Yearbook, 1936, 
the international curtailment agreement, which embraced the larger 
copper producers outside of the United States, was renewed in April 
1936 to run until July 1, 1938. It was largely owing to this agreement - 
that production declined or was relatively stationary in most of the im- 
portant producing countries. The notable increase in production in 
the United States in 1936 was chiefly responsible for the increase in 
world output in that year. Under the agreement output rates were 

_ raised five times in the latter part of 1936, beginning August 1, to 
‘Meet increasing demands for the metal. Members of the agreement 
were operating at 70 percent of their quota basis (far below actual ca- 
pacity) through July. The production rate was increased 5 percent 
each on August 1, October 1, and October 15, and 10 percent each on 
November 1 and November 5, so that at the end of the year produc-. 
ers were operating at 105 percent of their quota basis. Early in Jan- 

_ uary 1937 all restrictions on production were removed in an effort to 
satisfy consumption and speculation demands. | 

. World smelter production.—World smelter production increased 18 
percent in 1936 mainly because of the large gain in output in the United 

_ States, although there was an increase of 5 percent in output outside a 
of the United States. United States smelter production from domes- 
tic ores was 60 percent larger in 1936 than in 1935 but amounted to 
only 61 percent of the total for 1929, whereas the output of the remain- 
der of the world increased 5 percent in 1936 and was 133 percent of 
that for 1929. Thus, despite the large gain in production in the 
United States in 1936, United States smelter output has declined 

_ sharply in relation to the world total since 1929. In the countries 
that stood next to the United States in importance in 1936, production 
in Chile, Canada, and Rhodesia fell 6 percent, 1 percent, and 1 percent, 
respectively. The outputs of Chile and Canada, however, were 81 

- and 239 percent of their 1929 totals, while Rhodesia’s tonnage in 1929 | 
was insignificant. The comparison would doubtless have been more 
unfavorable to the United States had it not been for the international] 
curtailment agreement. Smelter production increased in J apan 
U. S. S. R. (Russia), Germany, and Peru in 1936, the increase ir 
U.S. 8S. R. being of notable proportions. |
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| World smelter production of copper, 1932-36, in metric tons — 

| [Compiled by M. T. Latus] 

| oo Country ! | 1932 1933 1934 1935 .| . 1986 

. North America: » Jd. - . . 
- Canada ?_.___----_.-..---------------- 95, 710 118,109 | | 151,818 175, 467 173, 412, 

Mexico......---_-.-------------------- 3 34, 000 39, 600 _ 47, 100 41, 200 3 28, 000 

United States 4_._...------------------ 278, 997 227, 223 251, 225 878, 626° 592, 645 

. 408, 707 384, 932 450, 143 595, 293 794, 057 

South America: a Ce ap i - | 

Chile........---.----------------------| 97, 517 157, 232 247, 721 259, 930 244, 664 

Pert. --------------------- 2-22 74---4-4] = 22,5381 |. 24,679 | . - 28, 033 _. .°80,387:) 32,768 

| ee Eppa asi,911 | 275,754 | 290,817 |. 277, 482 

- Burope: > a ep ee P oe Le 7 a 

‘ Austria_........----.-----------------2} 1, 987 | | 1,000} © . 807); 1,837}: . 1,800 

‘Belgium 5_._..-.....-----.--.----------|  - 26,950 35,360 | 61,100 81, 720 . () . 

. -Czeehoslovakia......-----------.------| < - ° 986 |}-> 779} oS 633 941 Oo 

France... --...-------------------------| ' 995 | | 710, 1,000 |. . 1,280 (8). 

Germany ?_..._....---.-.----2--------| 50,900 | = 49, 800 ~~ 53,000: 56, 000 ‘ 69,000. 

Italy....--...-.-----------------------| 427 10}  ° °&2803;) : 64] .-® |. 

--‘Norway..----------------------------- 5,416 |. . 6,604 7, 989 8,488, (8) 
‘Rumania §.......22--25----2i---------- |) «109 » 453. - 0240: . O78 F'' oO 
Spain...........-.---------------------} » 15, 555. 17,268 | 13,777 |... 11,562 6) . 

' Sweden ®__....2..-.--22----- eae 3,188 ' 6, 638 ~~ °7,854 | 8, 427 (6) 

United Kingdom 16,_.....22.-..----.-- 13,000; ©§ 11,300}... 11,380: 12,600; . ..().... 

U.S. S. R. (Russia)"_...-.-.....-----. 30, 678 32, 690 44, 081 63, 247 _ 77,600 

Yugoslavia.......-..------------------] °°. 30,159}. 40,318 |" 44,390 | 39,0001: = 39, 400 

| FB 9F950° |" 14 208, 130} 1 246,306 | 1 235,504 |) 

| Asia: | a ee ee es a er 
China 2......... ee eee eee} IO |] 36). (80 0 fesleele eee OO 

Chosen. __-.....---.-------------~----- / . : : 694. . . 785 , _ 1, 434 2, 170 : (8) toon 

' India, British_—........---.-----------] 4,514°]> - ° 4,900 6, 400 7,000}; °* @® 

 Japan.._---..---2--.------------------ 71,877 |. 69,083 67,002 |... 70,914} ss 78, 114; 

| U. 8. 8. R. (Russia)"_.-...----.--.----|  @) (#1) _ (4) a) OY 

a | fern tox | 174,754 | 74,836 | 80,084.) | 

| Africa: od Poe ep , 
\ Belgian Congo.......-.----------------] 7.54, 000 - 66, 596 110,085 | . 107,682 @ = 

| ~ Rhbodesia:. PD Pe a ae | 

; Northern........2------=----------| 68,977 | — 105, 877 140,110:| 145,804 | =. 144,617 

- Southern. .._-----.---2--2----e eee] 6 |...----..---}-..----2---2 |e | ote” 

~ Union of South Africa...-....--------- 9,387 | . 8,378 8,328:| = 11,633. 10, 050. | 

ooo. 132,370 | =: 180, 851 | 258, 623 |: 265, 119 | - (8) 

ceania: Australia_...........------------| 18, 521 11,418 | —-8, 098 11,3477 3) 

: a 932,000 | 1,037,000 | 1,314,000 | 1,528,000 | * 1,800, 000. 7 

1 In addition to the countries listed, copper is smelted in Turkey, but data of output are not available. 

2 Copper content of blister produced. | - = 

3 Approximate production. 
4 Smelter output from domestic and foreign ores, exclusive of scrap. The production from domestic 

ores only, exclusive of scrap, was as follows: 1932, 246,757 tons; 1933, 204,115 tons; 1934, 221,558 tons; 1935, 

345,902 tons; 1936, 554,659 tons. . 
5 Figures represent blister copper only. In addition to blister copper, Belgium reports a large output 

ofrefined copper which is not included aboveasit is believed produced principally from crude copper from the 

Belgian Congo and would, therefore, duplicate output reported under the latter country. — 

6 Data not yet available. — 
7 Exclusive of material from scrap. (Metallgesellschaft, Stat. Zusammenstell.) 

8 Smelter output from ores. 
® Exclusive of material from scrap. 
10 Approximate production. (Imp. Inst., London.) 
11 Output from U. 8. S. R. in Asia included under U.S. S. R. in Europe. 
12 Exports of ingots and slabs. 
13 Less than 1 ton. 
14 Approximate production, based on the output of the countries shown, which in 1935 contributed nearly 

83 percent of the total world output. 

World mine production.—Statistics of mine production are of inter- 

est, as they show the original sources of the world supply of copper 

more accurately than smelter figures. The following table, which 

shows mine production during the past 5 years, is compiled largely 

from official data, many of which are not yet available for 1936.
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—.. +. World mine production of copper, 1982-36, in. metric tons | 

a bs [Compiled by M. T. Latus] es : 

| Country =, St 1982 | 1988 | 1084 1035 | 1986 / 

North America: - a Coe 7 4 - 1 : |. | 
"’ Carntada......--.---------_----L---2-----|, 112,345 | ° 136,069} 165,452 | +190,053'} 190, 926 8 

, Cuba.....22--.---- eet] 5,927 | 8,957 | =. 6,192 |. 6,960; ~—S 11, 681 oo 
.Mexico....._---_.---..----------------- 35,213-). 39,825} - 44, 268 39, 373 29, 713 
‘Newfoundland... -...-.---..---2-2-----} ~ 2,153']' 8,162 | 3,859 | 2, 956 5, 336 
-‘United States. ._....2-----.--.---------] . 216,010... 172,948] 215,369. | +346, 806 | 1 545, 000 

| bo 70, 48 [> 860,961] 485,140 | 586,148 | 782,606 

| South America: = ener ep ef 
Bolivia #.._.-_.2--------.--------------})..2,017 |. 1,849 1,622] ~—s:1, 918 @) | 
“Chile:.._........_-..4------------------| 108,173 | . 163,395 | ~ 256,700 | 267,083 | 245, 279 : 
| Peru... .2-.-. 22-22 ----------------- 2+]. | 22;890-| 24, 874 27,735 | —-:29,,653.|. 32, 585 

gag ago-]? "190,118 | 286,057 | 298, 649 (3) 7 

Europe: ° — en re 1 Ho | 
Austria.........---.-.-.--.------------- 171 133 oS 8B EL. 5B - 12. 
Bulgaria..........-.....--..-----.------ 2 |__._.--.---- 4, § 2 
Finland........-...-.---.--------------|__ 6, 649 11,362 | —- 8, 487 11, 987 (3) 
France...........-----------------s-822 p.  BR E  - 226 | 330 1300 | = (2) 
Germany.._......-...---.-.---------.-- 30, 741 29, 434 25, 970 27, 420 (3) 
Greece...-._..-..-.-----.--------------|---2-e . 2 . 129 50 (3) 

3) Htangary._--cslageceeeee cele} 7B BIB 228 |. 116 
. Italy. f 2-2 elses], BBE] 820] 804 | 335 (3) 

- ‘Norway.....----2.2-22---22--2-2------| °- ‘16,944 | 19,879. 21, 122 19, 708 (3) 
- Portugal !_____..----.;---4--+----------]. 6 BON 2,000 | ~.. 2,000} . . 2,000 | 2, 000 7 

— Rumania t____.2 222222 e----- fd ~ 453 202 | 978 (3) 
© Spain. see li-]) | 35,000 | 44,000 39, 000 30,000}. = (3) 

Sweden...._.-.-_.----1.----------4-----} . 4,809]. 6,871 6099] . 6888-1 = (3) 
U.'8. 8. R. (Russia). 2----2--.--2} © £82,000 | 532,700} 5 44,100 | ~— § 61; 000 (Gy 
United Kingdom_--.,-.;-..2-----------| 00: 62] 0. AL a 51 (3) . | 

Yugoslavia... 0ST] 18948 | 85,304 | 48,000} 41,700] : 
| £148,027 | 188,000 |. 184,000 | $202,000] 

Asiaz i 
~ China... wee] 40 488 | TI 1500 (3) , 
+, CYPIUS-...-22--22---2-222---- 2424-2 -5-] 3,300} =. 4,300). ° 4,100] © 12, 428 (3) 

India, British. .-------.-------+--sr----|. . 11,400 | ',. 10,900 | - 11,700. 11,278 | . (8) 
Japan: pe 

os Japan proper 4,-02.2525-.-------42:-] + 71,877 | © .69,083:| °° 67,002}. ~~ 70,914 78, 114 oo 
~~ Chosen 4.222.222 22--------------] | 694 785 ~ 1,484] 2,170 (3) | 

.. |-Datwan....2..-2.2-2 22a eec--] ' 4,417 [65 24,000 14,000 | 14,000 (3) 
U.S.S. R. (Russia) ...-..-.------------ OO. F.. 0M. | O-| (5) (3) 

Lot . : + a . i i a onan eevee | ars ean tps | ee 

‘| 692,128} 589,501} 589,000 | 5 101,000 (3) a 

Africa: Pe es sO : : 
_ Algeria. _--.-.--..2.--------.-----------}) ]..  .17 140. 20 (3) | 
Belgian Congo 4.__..._....2.-..--------| 54,000] °° 66, 596 110,085 | . 107,682] ~ (3) 
French Equatorial Africa__..:-....-----|.. © 150.4 3, 000 | 110 (3) (3) 
Rhodesia: — a tO Me 

~. Northern. ./..2220.-002....2..-----| 88, 689 [*"" 181,500 160, 128 171, 366 (3) : 
- Southern t.__...-.------------------f 6 |..--.--.----|------------]-------4---- (3) 
South-West Africa ’..-2...2-2-----.-----|-  * 2,400 |-.---..-~-~-|---+--------]------------ (*) 
Union of South Africa. .-------.-------- - 9,403 |! 8, 383 7, 862 10, 698 9, 068 

re ~ 155,000 |. . 209,000 | 278,000 | 290, 000 (3). , 

Oceania: Australia._..........-.--..-------- 14, 893 14, 644 12, 205 17, 263 (3) 
aoe —E—Ez—=—=—=£XX[Z]T_T]YT  »_@D—=E=E[~>~==ED)o O_—ET—=>Ee&<y{[{]@—TlT_—l_S__O—— 

| | ee 909,000.) 1,047,000 | 1,284,000 | 1, 495, 000 () 

1 Approximate production. 
2 Copper content of exports. 
§ Data not yet available. 
{Smelter product. — 
5 Output from U.S. 8S. R. in Asia included under U. 8, 8. R. in Europe. 
6 Fine copper content of smelter output. ve me | 
7 Year ended Mar. 31 of year following that stated. a . 

World consumption.—World consumption of copper in 1936 is esti- 
mated by the American Bureau of Metal Statistics at 2,072,000 short 
tons, ‘an increase of 15 percent over 1935 and, with the exception of 
1929, the highest on record. Had the use of copper in the United 
States equaled that in 1929, the world total would have been consider- 

153336—37——_12 :



166 | _ MINERALS YEARBOOK, 1987 

ably above that for 1929. According to the authority mentioned, 
consumption in the United States increased 40 percent in 1936 but 

_was 28 percent below the record for 1929. Copper used in the re-. 
| mainder of the world in 1936 was 4 percent above the record consump- | 

tion for 1935 and 32 percent larger than in 1929. Greater use of | 
copper was evident in all of the major consuming countries of the 

| world except Germany, Japan, and Italy. Germany’s consumption 
was reduced by substitution and by Government restriction of the | 
use of copper to necessities. The reduction in Italy followed a-record 
year of use in 1935 and coincided with the termination of war between 
Italy and Ethiopia. The decline in Japan may be explained by the — 
increased use of scrap material, although consumption in Japan is far 

| above the record for years prior to 1935 despite the drop in 1936. 
| U.S. 5S. R. (Russia), which ranked seventh as a consumer in 1929, 

stood fourth in 1936, increasing the quantity used 151 percent in 1936 
over that used in 1929, - | | a 

| | ae _ REVIEW BY COUNTRIES cos : 

Belgian Congo.—-Production in Belgian Congo continued at a cur- 
tailed rate in 1936 owing to the international restriction agreement. 

| Productive capacity of Union Miniére du Haut-Katanga is reported 
| as 200,000 tons of copper, but output under the agreement totaled : 
. only 107,682 metric tons in 1935. Up to the end of 1935 about 1% . 
a million tons of metal had been produced ? from 25 million tons of ore, : 

: and the shareholders had received £7 ,000,000 in dividends. The prin- : 
cipal concentrator is at Panda, and the smelter is at Lubumbashi, near / 
Elisabethville. .When the article was written an electrolytic leaching 

| plant had just recently begun to operate at Panda to treat lower-grade : 
, sulphide ores. Refining of Union Miniére copper is done at the two . 
| | plants of the Société Générale Métallurgique de Hoboken in Belgium, - 

one at Hoboken, near Antwerp, and the other at Oolen, in Belgian - 
| Limberg. At the latter place there is an electrolytic refinery of : 

110,000 tons annual capacity. oe 
| Canada.—Smelter production of copper in 1936 totaled 191,155 — 

short tons, slightly under the record output of 193,420 tons in 1935, 
while the mine total of 210,461 tons was a little higher than the pre- 
vious record output of 209,499 tons in 1935. Ontario mines con- 
tributed 68 percent of the mine total, Quebec 16 percent, Manitoba 
and Saskatchewan together 11 percent, and British Columbia 5 
percent. Production in 1935 and 1936 is shown by Provinces in the | 
following table: 

Copper produced (mine output) in Canada, 1985-86, by Provinces, in pounds 

1935 1936 / 1935 1936 

British Columbia____- 38, 478, 043 21, 067, 501 |} Quebec._...-..-.-22 79, 050, 906° 66, 340, 175 
Manitoba......--..-..| 38, 011, 371 29, 853, 220 || Saskatchewan........| 11, 429, 452 14, 971, 609 
Nova Scotia.._.-.....|--..---.-.---- 779, 307 | 
Ontario.......---..-..| 252, 027,928 | 287, 910, 908 418,997,700 | 420, 922, 720 

Output in Ontario and Saskatchewan improved, but that in other 
districts declined. Nova Scotia produced a small quantity in 1936 

3 South African Mining and Engineering Journal, The Copper Belt of Central Africa: Vol. 47, no. 2269, 
July 25, 1936, p. 729.
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compared with none in 1935. All the Ontario output is derived from | 
| the nickel-copper ores of the Sudbury district and consists of copper 

in converter copper made by International Nickel Co., Ltd., and of 
copper in copper matte exported by that company and the Falcon- _ 
bridge Nickel Mines, Ltd. The Copper Cliff smelter of International 
Nickel, whose capacity was increased one-third in 1936, produced 
139,796 tons of blister copper, and 137,012 tons of refined copper were 
produced by the refining subsidiary, Ontario Refining Co., Ltd. New 

_ developments of importance were the installation of a 30-ton arc-type 
electric melting furnace and a scheme for transporting molten blister | 
copper from the Copper Cliff smelter to the refinery, a distance of 
about 1 mile. The company claims that many costly steps from the | 
smelter converters to the refinery anode furnaces are thus eliminated. 
Copper is secondary to nickel in International’s operations, represent- 
ing about 30 percent of the combined value of production of the two 
metals. The output of Quebec is mainly from Noranda, which | 
lowered its production from 37,239 tons in 1935 to 31,375 tons in 1936. i 
The Flin Flon mine, on the boundary between Manitoba and Saskatch- 
ewan, is entirely responsible for the output of these two Provinces. : 
Preparations were under way for the reopening of the Sherritt-Gordon : 
mine in Manitoba in 1937. After the closing of the Granby mine in | 
August 1935, the Britannia mine at Howe Sound was the only impor- 
tant producer in British Columbia. In 1936 Granby began prepara- | 
tions for reopening its Copper Mountain mine, and this property is : 
expected to come into production in 1937. oy | , 

Canada exports a large part of its copper. In 1936, shipments 
included 23,000 tons of copper in ore, matte, etc., 155,000 tons of 

| refined products, and 24,000 tons of rolled products. The United | 
States was the principal recipient of the ore and matte. The United 
Kingdom took 69 percent of the refined copper. - ts . 

Chile-——Copper production in 1936 totaled 244,664 metric tons, | 
15,266 tons less than in 1935, owing to the fact that Chilean producers 
were operating under the world production-curtailment agreement. , 
Chile Copper produced 112,000 metric tons compared with 119,700 
tons and Andes 27,000 tons compared with 26,000 tons. Braden _ 
produced 92,600 tons from ore having an average copper content of | 
2.19 percent compared with 101,600 tons in 1935. At Braden a | 
monthly production rate of 7,683 short (7,000 metric) tons was main- 
tained through July. Beginning with August, progressive increases 
were made until output reached an average of 11,525 short (10,500 
metric) tons in November and December. | 

France.—France ranked sixth in copper consumption in the world 
in 1936, but it produces only an insignificant amount of either ore or 
metal. Consumption totaled 113,000 metric tons, an increase of 7 
percent over the quantity used in 1935. In 1936 imports of unmanu- 
factured copper totaled 118,000 tons compared with 105,000 tons in ~ : 
1935. Of the 1936 total, 100,000 tons were refined and 18,000 tons 
unrefined copper. Chile supplied nearly 39,000 tons of the refined 
total and the United States, Belgium, and Canada 18,000 to 20,000 
tons each. | 
Germany.—Germany’s attempts to decrease the. consumption of 

imported metals by substitution and restriction met with some success 
in 1936. While the consumption of copper in virtually all other large 
consuming countries either increased or was maintained at previous 
high levels, Germany consumed 25,000 metric tons (12 percent) less
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copper thanin 1935, the only decrease-of any consequence in the world. 

According to Wright, Germany has continued to operate the Mansfeld 

| copper mines at’a loss and thus-supplied about one-tenth of her domes- 

tic copper requirements. German smelter output of copper in 1936 

| was 59,000 metric tons compared. with 56,000 tons in 1935. Normally, 

more than half of the smelter output is from imported crude materials. 

Imports of metal fell from 153,000 tons in 1935 to. 127,500 in 1936, of 

which more than half came from Belgian Congo and other Africa. / 

| Imports of foreign ores increased. from 401,000.tons in 1935. to 482,000 

in 1936, and of. copper scrap from 20,000 to.24,000 tons... 

en _Japan.—Smelter production of copper.in. Japan amounted to 78,114 

| metric tons, an increase of 10.percent over output.in 1935. Although 

Japan was formerly self-sufficient -with respect to its copper require- 

ments and imported less. than .300 tons .in 1932, it imported 65,000 

. tons in 1935 and 48,000 in 1936. Japan’s consumption of copper — 

was reported to have declined, to. 127,500. tons in 1936 from the 

: record-breaking: total of 133,500 tons for 1985. .. . oe 

Mexico.—Smelter. production is reported to have dropped: from 

41,200 metric tons in 1935. to. about 28,000 tons in 1936, a continuation  —— 

a of the decline from: 47,100 tons in 1984.. Mine output was 39,373 

| tons in 1935 and fell, to 29,713 tons in 1936. Boleo produced 7,095 

tons in 1936 compared with 7,865.in 1935 and Cananea, (Anaconda) — 

: 14,700 tons compared with 19,100... The Cananea property was 

| closed down 2%-months. early in 1936 because of. labor difficulties. | 

: The Moctezuma mine of Phelps Dodge, idle since 1982,. continued 

: on a nonoperating basis in 1936. = | 
~~ Peru.—The Cerro de Pasco Copper. Corporation. reported the pro- : 

| duction of 71,482,061 pounds (32,424 metric. tons) of copper in 1936, 

12,640,051 ounces of silver, 45,087 ounces of gold, 19,620,151 pounds 

| , of lead, and 17,515 short. tons (15,900 metric. tons) of zinc concen- 

| trates. Production of the company in.1935 was 63,97 7,630 pounds | 

(29,020 metric tons) of copper, 11,891,846 ounces of silver, .28,637 | 

ounces of gold, 16,358,860 pounds of lead, and 16,174 short, (14,700 

metric) tons of zinc concentrates.. =) | 

Northern Rhodesia.—Copper production in 1936 (144,617 metric 

tons) was slightly lower than the record output, of 145,804 tons in 1935, 

because the producing companies. were operating under the inter- 

national curtailment agreement. The rate of production was speeded | 

five times in the latter part of the year, beginning with August 1, in 

Tine with increases permitted by the members of the restriction agree- 

ment. | — oo ae oe 

The Rhokana Corporation, Ltd., produced 50,399 long tons of 

copper in the year ended June 30, 1936; 25,057 tons was in the form of 

blister copper and 25,342 tons electrolytic copper. The average cost 

of production of blister copper was £22.34 and of electrolytic copper 

£25 346 a ton. These costs are exclusive of depreciation and deben- 

ture interest. Production in 1936 was, as usual, principally from the 

Nkana mine, where 1,564,564 short tons of ore carrying 3.775 percent 

copper were hoisted. The tonnage produced at the Mindola mine in 

connection with development work was 201,610 tons of an average 

grade of 3.617 percent.copper. A recalculation of ore reserves resulted 

in estimates of 125,674,435 short tons of 3.50-percent copper ore for 

the Nkana mine and 143,780,000 tons of 4.66-percent ore for Nchanga 

4 Wright, Chas. Will, Germany’s Nonferrous Miveral Industries: Special Suppl. 3, Mineral Trade Notes, | 

Bureau of Mines, Sept. 19, 1936, p. 2. . ce -
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mine. The estimate for Nkana includes reserves for the Mindola mine 
and that for Nchanga is unchanged from former estimates. . 

The refinery at the Nkana plant of Rhokana, completed in 1935, 
has been described by Wheeler and Eagle.® 

_ A new subsidiary of the Rhokana Corporation, Nchanga Consoli- 7 
dated Copper Mines, Ltd., has been formed for the purpose of acquir- | 
ing and developing the Nchanga and Chingola mining grants as well 
as certain contiguous mining grants. Since November 1936, prelim- 
inary work in connection with the dewatering of the properties and : 
reconditioning of the plant has been proceeding. . | 

The production of blister copper for Roan Antelope for the year | | 
ended June 30, 1936, amounted to 50,672 long tons compared with 
67,316 long tons in the previous year. The company reported revenue 
from copper sales as £34.581 per long ton for the fiscal year 1936 
compared with £27.926 for 1935 while costs, including debenture 
interest and depreciation, increased, owing to the restricted rate of _ 
production, from £23.174 in 1935 to £24.773 in 1936. The company 

| estimated reserves of ore at the end of the fiscal year as 95,637,987 
tons, containing an average of 3.43 percent copper. 

The blister-copper production for the account of Mufulira amounted | 
to 28,123 long tons for the year ended June 30, 1936, compared with 

| 20,723 tons for the previous year. The average revenue from copper - | 
sales increased from £27.908 per long ton of blister in 1935 to £35.166 - 
in 1936 while costs, including debenture interest and depreciation, ) 
declined from £33.141 to £30.281. The Mufulira smelter was almost | 

- gompleted when the fiscal year ended and was reported to bein opera- | 
tion early in 1937. Its estimated maximum capacity is reported as : 

~ about 100,000 long tons of copper a year. The company estimated | 
reserves at the end of June 1936 at 114,390,000 short tons of ore con- 
taining 4.39 percent copper in the Mufulira mine; 25,000,000 tons of | = 

_ 3.46-percent ore in the Chambishi mine; and 21,000,000 tons of 3.47- | | 
percent ore in the Baluba mine, a total of 160,390,000 tons, averaging 
4.12 percent. | / 

U. S. S. R. (Russia).—The mine production of Russia places it first ( 
in Europe as a source of copper. In smelter output in the past 2 
years it has ranked second to Belgium, which imports all of its crude 
materials. Smelter output in 1986 was 77,600 metric tons, compared 
with 63,247 tons in 1935. According to the Metal Bulletin,® official | 
Soviet estimates place copper reserves of the Soviet Union at 17,- 
000,000 tons of copper. 

Yugoslavia.—Mines de Bor, operated under French control, make 
Yugoslavia the second largest source of mine production of copper in 
Europe. The mine total for 1935 was 41,700 metric tons, but final 
data are not yet available for 1936. Smelter output was 39,400 tons 
in 1936 compared with 39,000 in 1935. A large part of Yugoslavia’s 
crude copper has been refined in the United States. The company, 
however, plans to erect an electrolytic refinery in Yugoslavia to refine 
its own copper in the future. 

5 Wheeler, A. E. and Eagle, H. Y., The Rhokana Electrolytic Copper Refinery: Inst. Min. and Met. 
lull. 379, London, April 1936, 19 pp. 

‘ Metal Bulletin, no. 2152, Dec. 29, 1936, p. 4.
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The lead industry made further strides in 1936 in response to the 
marked recovery in industrial activity. Production, consumption, and 

| prices were substantially above those in 1935, and considerable progress : 
was made in liquidating the huge stocks accumulated during the | 
depression. In short, the industry enjoyed its best year since 1931. | 
A feature of 1936 was the notable increase in the use of lead in cable . 
covering and building, although improvement in these industries 
still lags far behind that in other important industries using lead. 

Salient statistics of the lead industry in the United States, 1925-29 (average) and | 
| 1982-36, in short.tons 

. 1925-29 
(average) 1932 1933 1934 1935 1936 

Production of refined primary lead: 
From domestic ores._._----.----------| 660,525 | 1 248,917 | 1249, 713 | 299, 841 310, 508 387, 698 
From foreign ores and base bullion....| 123, 104 33, 024 18, 963 11, 395 14, 055 11, 458 

. 783, 629 | | 281, 941 | 1 263,676 | 311,236 | 324, 560 399, 156 . 

Recovery of secondary lead: 
As pig lead_--.-.---------.-.-.......-| 126,600 | 128,000 | 131,800 | 124,500 156, 800 137, 500 
In alloys....-.-.......-----..-.--.-..-| 158, 400 70, 300 92, 700 83,900 | 113, 600 125, 400 

280,000 | 198,300 | 224,500 | 208,400 | 270,400| 262, 900 
Total production of pig lead (primary and -_ 7 
I SCCONdALY)...-----------22--2---nannnnn- 910, 229 | 1 409,941 | 1 395,476 | 486,736 | 481,360 536, 656 
mports: 

Lead in base bullion_.............__-- 95, 747 13, 462 1, 587 22, 450 2 2, 692 2312 
Lead in ore. .-.-..-..--_---.---- ee 40, 096 21, 001 5,958 | 210,611 | 2 20,025 2 20, 713 

Exports of refined pig lead._..........___- 98, 048 23, 516 22, 835 5, 909 6, 982 18, 314 
Refined primary lead available for con- 
sumption-........-...--_-----------.---| 1 690, 916 | 1264, 889 | 1 250, 853 | 1305, 610 | 1 318, 900 383, 432 

Estimated: consumption of primary and 
pspcondary lead........-...-.------.-----} 900,250 | 416,700 | 449,500 | 488,000 | 538,900 633, 550 

ces: 
New York: 

Average for year 
cents per pound... 7.47 3.18 3. 87 3. 86 4. 06 4.71 

Quotation at end of year. . do... 6. 25 3. 00 4.15 3. 70 4, 50 6.03 
London average. .........--...do___. 5. 87 1. 86 2. 21 2. 46 3. 12 3. 91 

Mine production of recoverable lead.._...| 664,230 | 292,968 | 272,677 | 287,432] 331,103 | 3 373, 986 
World smelter production of lead -- ---.---|1, 850, 000 |1, 279, 000 |1, 276,000 |1, 454, 000 |1, 538, 000 1, 626, 000 

1 Revised figures. . 
? Data for 1934-36 include lead imported for immediate consumption plus material entering the country 

under bond as do figures for earlier years. 
3 Subject to revision. 

1 This report deals primarily with the smelting, refining, and consuming phase of the industry. For full 
details of mining operations see separate reports issued for the various States. 171
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/ Virtually all gains in 1936 were made in the second half of the year. 

From January to July domestic shipments failed to maintain the level 

established during the closing months of 1935, and in consequence 

stocks increased. Despite this, however, the price advanced from 

4.50 cents a pound (New York) at the beginning ot the year to 4.60 

cents toward the end of February. This quotation held until October. 

Beginning in July demand became stronger not only in the United 

States but in Europe, where speculative buying in anticipation of the 

- enormous rearmament program announced by the British Govern- 

ment was a leading factor. London prices reacted immediately, but 

| the New York quotation did not advance appreciably until the last 

of October. Although New York prices rose sharply during Novem- | 
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FIGURE 26.—Trends in the lead industry in the United States, 1900-1936. Imports include lead in ore, base | 
bullion, and refined lead; exports include refined lead. . 

| ber and December London prices rose faster, and by December ex- 
ceeded those in New York for the first time since the World War. 

_ The differential between London and New York moved from 1.20 
cents per pound in favor of New York in June to 0.03 cent in favor of 
London in December. At times during December it would have been | 
profitable to export domestic lead to Europe, but apparently little or 
no lead was exported. At the close of the year quotations were 6.03 
cents in New York and 6.21 cents in London. Domestic shipments 
exceeded production during the last half of the year by 60,000 tons. 
Figure 26 shows trends in the domestic lead industry from 1900 to 
1936. 

At the end of 1936 stocks of refined lead on hand in the United 
States totaled about 165,000 short tons, or approximately a 3-month 
supply. Although this is considerably above normal, price move- 

ments in the latter part of 1936 showed that the stocks were strongly
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held and did not necessarily constitute a serious hazard to reasonable | 
price appreciation. Moreover, these excess stocks proved of real 
value to the industry early in 1937, as they were an important factor 
in preventing exorbitant prices, which most producers agree would 
have been detrimental to the industry in the long run. | 

- Outside the United States recovery over 1935 in production and 
consumption was not so pronounced. For example, domestic pro- 
duction increased 23 percent, whereas that abroad increased only 1 _ 

_ percent. Consumption likewise was 20 percent higher in the United | 
States and only 7 percent higher elsewhere. Compared with pre- 
depression levels, however, domestic consumption in 1936 lagged 
considerably, being approximately a third below 1929, whereas abroad ~ 
it was 12 percent above. The more favorable London price in 1936 
was due to the smaller stocks held abroad when the buying wave 
started, cessation of supplies from Spain due to the civil war, and 
threatened curtailment elsewhere on account of labor troubles. | 

Trends in lead consumption.—Figure 27 compares the trend in 
lead consumption from 1929-36 with that of copper and zinc and with —_ 
the general index of industrial activity. It will be noted that general 
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FIGURE 27.—Trends in the consumption of copper, lead, and zinc compared with general index of industrial . 
activity, 1929-36. Indexes shown for industrial activity computed from Federal Reserve Board series. 
Consumption data from American Bureau of Metal Statistics. 

industrial activity and zinc consumption have recovered more than 
lead and copper consumption. Zinc consumption and industrial 
activity in 1936 were 92 and.88 percent, respectively, of the 1929 
totals whereas lead and copper consumption were only 65 percent of 
the 1929 averages. The more favorable position of zinc is due 
primarily to the fact that most of the output is used in consumer 
goods, production of which has progressed rapidly with returning 
prosperity. On the other hand, lead and copper are used largely in 
durable goods, and the hesitancy with which capital has been invested 
in new plant and equipment has retarded the use of these metals, 
particularly in the utility and building fields. 

The effect of slow recovery in the utility and building industries on 
consumption of lead is shown in figure 28. Lead-covered cable is used 
extensively in the communications field and normally is one of the 
most important uses for lead. In 1929 it ranked first, taking 220,000 
tons (23 percent) of the total lead consumed in that year. This outlet 
for lead, however, was the hardest hit of any of the major lead-con- 
suming industries during the depression. By 1933 the tonnage had
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declined to 31,400, and since then has increased to only 61,400 tons; 
| most of the advance was credited to 1936, in which year cable covering _ 

consumed 10 percent of the total. The use of lead in building likewise 
has slumped severely—from 96,000 tons in 1929 (10 percent of the 
total) to 22,000 tons in 1932 with a subsequent rise to only 40,000 tons 
in 1936. Consumption of lead for all other purposes, which include 

_ pigments, storage batteries, ammunition, foil, alloys, etc., has im- 
proved surprisingly; the tonnage used in 1936 was 81 percent of the 
1929 total. These purposes took 84 percent of all the lead used in 
1936 compared with only 67 percent in 1929. Obviously, however, 

- full return of lead consumption to predepression levels requires sub- 
| stantial improvement in the building and utility fields. — 
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FIGURE 28,—Comparison of trends in consumption of lead in cable covering, building, and other uses with 

total lead consumption, 1929-36. Data from American Bureau of Metal Statistics. - 

| | DOMESTIC PRODUCTION | 

’ Refined pig lead produced in the United States is derived from three | 
main sources—domestic ore, foreign ore and base bullion, and second- 
ary materials. The following table lists the production from each of | 
these sources from 1927 to 1936. 

Total pig lead produced in the United States, 1927-36, in short tons 

From do- From for- : : From 
Year mestic ores | elgn Ores | secondary Total b b 

‘bulion | ‘bullion | ™sterials 

1927______-..--....----------------------------+--- 668, 320 128, 210 119, 000 915, 530 
1928___.__..-..-_----.---------------------------- 626, 202 154, 869 138, 000 919, 071 
1929_____......--------.--------------+------------ 672, 498 102, 135 138, 500 913, 133 

1930_._-..-...2.s-2se2sesss2seeseeeneseeeneeeeeee 573, 740 69, 293 129, 000 772, 033 
1931__.-....-.-.------..------- +--+ +--+ +--+ = 390, 260 52, 504 128, 800 571, 564 
1982___._...-.------------------------------------ 1 248, 917 33, 024 128, 000 1 409, 941 
1933_...-.-----.-.--------.--------------- +--+ 1 249, 713 13, 963 131, 800 1395, 476 
1934_._.__-_.-.-----.----------- +--+ +--+ - +--+ 299, 841 11, 395 124, 500 435, 736 
1935....---.---------.---------------+-~+------+----- 310, 505 14, 055 156, 800 . 481, 360 
1936_.-------------------------------------------- 387, 698 11, 458 137, 500 536, 656 

nn GG 
1 Revised figures. 

PRIMARY LEAD 

Refinery production —Production of refined primary lead in 1936 
increased 23 percent; it was equivalent to the production in 1905 but 

was 49 percent below the 1925-29 average. The production of lead



| LEAD : 175 

derived from domestic ores increased about 25 percent in 1936. 
Production from foreign ores and base bullion decreased 18 percent | 
and was equivalent to only 11 percent of the 1929 output; it accounted | 
for only 3 percent of the total output of refined primary lead. 7 

| Refined primary lead produced in the United States, 1929-36 | 

Production\(short tons) Sources (short_tons) Value 

Soft lead? _ : 
Year , From, From 

Desilver- }——__,_ domestic | From : Aver- 
ized Total pro- ores and | foreign foreign, ageper| Total : 
lead 12 | Desil- | Undesil- } © base bul-| ores bullion pound 

verized| verized lion 

1929..._......-| 488, 622 | 55,666 | 235,345 | 774, 633 672, 498 | 29, 675 72, 460 | $0.063 | $97, 604, 000 | 
1930...........} 396,094 | 45,578 | 201,361 | 643,083 | 573,740 | 34,348 34, 945 .050 | 64, 303, 000 
1931.....__-...| 263,919 | 40,456 | 138,389 | 442,764 | 390,260 | 22,254 | 30,250] .037 | 32,765,000 
1932_.._...-...] 189,707 |429, 104 63,130 | 4 281,941 | 4 248,917 | 21, 747 11, 277 . 030 | 4 16, 916, 000 
1933........---| 165,791 [412,307 | 85,578 | 4 263, 676 | 4 249,713 || 7,677 6, 286 .037 | 419, 512,000 . 
1934_-.........] 186,468 | 22,744 | 102,024 | 311,236 | 299,841 | 10,241 1, 154 .037 | 23,031, 000 
1935_......--.-] 192, 544 | 35,233 | 96,783 | 324,560 | 310,505 | 13, 659 396 | .040| 25,965, 000 
1936_........-.] 239,944 | 47,462 | 111,750 | 399,156 | 387,698 | 11,401 57 .046 | 36, 722, 000 

! The lead content of antimonial lead is excluded (see p. 176). 
. 4 Desilverized soft lead is excluded. . 

3 Includes lead derived from Missouri ores and other nonargentiferous ores. 
‘ Revised figures. a 

Source of primary lead.—Of the total refined lead produced in 1936, 
97 percent was derived from domestic ores and 3 percent from foreign | 
ores. Production from foreign ores decreased 17 percent in 1936. 

_ In 1928 more than 128,000 tons of foreign bullion were refined in the 
United States; in 1936 such refining virtually ceased. Details of the | 
sources of lead derived from domestic ores are given in the section on : 
Mine Production. | | 

Refined primary lead produced in the United States, 1929-86, by sources, in short tons | 

Source 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 

Domestic ore...-............| 672,498 | 573, 740 | 390,260 |1248, 917 |1249, 713 | 299, 841 | 310, 505 387, 698 

Foreign ore: 
Australia_.....--....-.-- 5 3 j---.----- 30 |....--..- 115 J--..-.-.- 172 
Canada.....-....-......-| 9,499 | 14,369 3, 816 3, 797 3, 472 2, 514 1, 039 2, 277 
Europe.......-..-...-..- 28 41 43 4,491 2, 600 45 1, 086 1, 133 
Mexico......-...........| 16,807 | 14,949 6, 420 334 257 1, 011 5, 809 1, 486 
South America. -._...._-- 3, 285 3, 476 2, 299 2, 631 1, 348 4, 028 2, 872 3, 883 
Other foreign...........- 51 1, 510 9,676 | 10,464 }-...-._-. 2, 528 2, 853 2, 450 

29,675 | 34,348 | 22,254 | 21,747] 7,677| 10,241} 13,659| 11, 401 
Foreign base bullion: 

Mexico..........-..-....| 51,295 | 18,592| 30,072] 11,164 | 6,021 703 | 396 57 
South America_........-] 21,165 | 16,353 178 113 265 451 |_...--.--}--------. 

72,460 | 34,945 | 30,250 | 11,277 6, 286 1, 154 396 57 

Total foreign. .........}. 102,135 | 69,293 | 52,504 | 33,024 | 13,963] 11,395 | 14, 055 11, 458 

Grand total...........] 774, 633 | 643, 033 | 442, 764 |281, 941 |1263, 676 | 311,236 | 324,560 | 399, 156 

1 Revised figures. 

Antimonial lead—Antimonial lead or hard lead is an important 
byproduct of the refining of base bullion, but the amount derived 
from this source is only a small part of the country’s yearly production. | 
The major part is derived from the smelting of antimonial-lead scrap,
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and some is produced by mixing metallic antimony with refined soft 
lead. | | So | 

Several lead-smelting plants operate on scrap materials exclusively. 7 
| Production data from such plants are summarized in the chapter on 

Secondary Metals. A large quantity of hard lead scrap also is treated 
at primary smelters and refineries, and the production of antimonial 
lead at these plants is shown in the table that follows. | 

Antimonial lead produced at primary lead refineries, 1929-86 | 
a 

| Production (short tons) Antimony con- Lead content Py  Oitference (short | 

Year F r | —_ > r P 
rom rom rom rom 

: ‘ : From Short : : From | domestic foreign scrap Total tons Percent domestic re scrap Total 

| —— 4929.......} 17,062 | 8,607 | 17,575 | 43,244 | 4,935 ua} @ | @ a) | 38,309 
| 1930.......-| 8,918 | 4,793 | 11,086 | 24,797 | 2,967| 120{ () (1) (i) | 21,830 

1931...---.-| () (@) | (@) | 21,842] 2438| 11:2] 3,628} - 1,603 | 14,173 | 19,404 
1932_......- (2) (2) (3) 21,024 | 2,495 11.9 3, 577 1,466 | 13,486 | 18, 529 

| 1933... ----| (2) @) | () | 17/805 | 1,720 9.7| 4,158 791 | 11,136 | 16, 085 
1934_...--.- (2) (2) () 16,607 | 2,263 13.6 5, 901 330 | 8,113; 14,344 
1935_.--..-- (2) (2) (2) 16, 384 | 1,729 10.6 4, 685 491 | 9,479 | 14,655 . 

: 1936...-----| (2) (@) «| «(| 23,230 | 2) 162 9.3| 7,442] 696 | 12,930 | 21,068 

| 1 Not recorded. | : , : | 
‘ 2 Segregation discontinued. 
| ~"-—s SECONDARY LEAD | 

os Recovery of secondary lead decreased 3 percent in 1936. Return 
= of battery scrap for smelting and refining was 10 percent less than in 

. 1935, and stocks of scrap were considerably lower at the end of the 
year. As the output of domestic refined primary lead was 25 percent | 

| higher, the ratio of secondary- to primary-lead production declined 
| from the record high of 87 percent in 1935 to 68 percent in 1936. If 
| lead consumption continues to increase, further declines in this ratio 

may be expected, as additional supplies of the metal will have to come | 
largely from the mines. Further details on secondary-lead production 
in 1936 are given in the chapter on Secondary Metals. 

Secondary lead recovered in the United States, 1929-36 

[Compiled by J. P. Dunlop] 

Pig lead (short tons)— _ Total recovered lead 

| Lead in 
Year eet Ratio to 

At primary| At second- Shor omes Ic 
plants ary plants Total tons) Short tons Value refined bri 

- (percent) 

1929... eee] 65, 359 73,141 | 138,500 | 172,500} — 311,000 |$39, 186, 000 46 
1930_.-.-------------- 48, 135 80, 865 | 129,000 | 126,800 255, 800 | 25, 580, 000 45 
1931.....-..-..------.| 48, 774 85,026 | 128,800] 105,900| 234,700 | 17,367,800 | 60 
1932__..-.------------ 33, 611 94,389 | 128,000 70, 300 198, 300 | 11, 898, 000 78 
1933.....-...-........| 41,682 | 90,168} 131,800 | 92,700 | 224, 500 | 16, 613,000 86 
1934.....-..-.--..-.-| 38,557 90,943 | 124,500 | 83,900 | 208, 400 | 15, 421, 600 70 
1935..-...............| 44,748 | 112,052 | 156,800 | 113,600 | 270, 400 | 21, 632, 000 87 
1936........-..-...-..| 34556 | 102,944] 137,500 | 125,400 | — 262,900 | 24, 186, 800 68



Se EAD PIGMENTS | a 
Lead pigments manufactured in 1936 contained 220,096 tons of | 

lead, an increase of 11 percent over 1935. Of the 1936 total, 204,997 
tons were derived from refined pig lead, of which white lead accounted | 
for 44 percent, litharge 40 percent, red lead 15. percent, and sublimed 
lead and orange mineral 1.percent. Sublimed lead and leaded. zinc 
oxide are the principal pigments in which the lead content is derived , 
from ores; a - 

a 7 : Lead in pigments,! 1929-86, by. sources, in short tons OS 

oy - Lead in pigments from— - - re Lead in pigments from— 

Year —— —T— Year ; | — 

a i Metal Fi Total || a Metal Scrap i a 

1999:.......| 9,420 | 248,657 | 2,427 | 200,513-|| 1993:.--...|- 6,878 | 143,027 | 56 | 149, 958 
1930_...-..-- 6,686 | 190,182 | 689 | 197, 557 |} 1934._______- 7, 5388 | 157, 294 879 |. 165, 211 
19312.-...--.| | 5,722 | 166,828.14" 710 |.172, 760 ~1935_..2--2..| 12,109 | 185, 151 144 | 197, 404 . 
1982.-..-.2--| 4,982 } 127,818 | 262 [132,612 |] 1936.-7-"--""| 15,062 | 204,907 | 87 | 220, 096 

"1 Includes also lead-recovered in zine oxide and leaded zinc oxide: | . | | 
| 4 No pigments from foreign ore. - | Oo . oC oe | 

oo MINE PRODUCTION» oe | 

Mine production of recoverable lead in 1936 was 373,986 tons, an’ 
- Increase of 13 percent over 1935; it was 44 percent below the average 

for 1925 to 1929. Missouri, Idaho, and Utah continued to be the | 
principal sources and contributed 30, 24, and 19.percent, respectively, 
of the total production. Missouri’s output (to which the Southeastern | 
Missouri district contributed 108,422 tons), increased 13 percent over | 
1935, Idaho’s 16 percent, and Utah’s 10 percent. Production in the © oe 
‘Tri-State district increased 11 percent and amounted to 10 percent oS 
of the 1936 total. Among the minor producers in the West, Montana, 
Anzona, and Colorado contributed larger tonnages in 1936 than in 
1935. Production in Nevada and New Mexico was only slightly | 
below that in 1935. Further details of production by mines, districts, 
and States can be found in the various State reports. |
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Mine production of recoverable lead in the United States, 1925-29 (average) and 

. 1980-36, in shori tons — 

1925-29 we , 
| State average 1930 1931 . (1982 1933 1934 1935 1936 — 

Western States and Alaska: 
Alaska--__-.------------ 982 1,365 | 1,661 |.°-1, 261 1, 157 - 840 670 1941 

Arizona... ..-----.------- 9, 743 4, 246 982 |  1,.182 1, 721 3, 439. 7, 783 | 110,138 

California. -.------------- 2, 070 1, 780 1,879 1, 209 381 412 567+" 1 482 

Colorado..--------------| 30,112 | 22,130 | — 6,884 2, 150 2,402 | 4,218 5, 673 7, 267 

Idaho_...---.-----------| 141,610 | 134,058. | 99,365 | 72,118 | 74,363 71, 324 | 79,020 91, 339 

Montana_.--.-----------| 18, 871 10,653 | 4,430 1,079 6,582 | 10,005 | 15,589} 119,119 

- Nevada._-_...------------}| 9,807 | 11, 529 7, 930 440 2,303 | 10,991 | 12,676 | ! 12,305 . 

New Mexico.....-------| 6,730 | 10,378 | 11,269 | 10,114] 11,043 9, 365 7, 289 6, 626 

Oregon--.--..--.--------- «6  § — 2 4 ~ § 2 30 79 . 

. South Dakota----------- 21 |___..-.-.]---.----- 4 |_......---|--------- 4 |..-..---- 

TexaS_..--.------------- 213 | 198 }..--.-~-- 17 3 360 522 468 

Utah. _..-..------------} 149, 509 | 115, 495 j 79, 212 | 62,776:| 58,688 | 58,077) 63,510 69, 886 

Washington...-.-------- 1, 323 576 1, 386 921 840 291 103 804 

Wyoming. .--.--.-------|---------|---------|--------- er 1 3 |--------- : 

| 370,997 | 312,413 | 215,000 | 153, 280.| 159, 488 | 169, 344 | 193, 439 | 1 219, 454 

Central States: . SS SS | Sea Eee SS Oe eee 

| Arkansas......---------- 38 53. 78 4 - 10 40 38 24 | . 

Tilinois. ...----.--------- 552 248 | 205 31 - 240 40 . 486 294 

. Kansas_.._.-..----------|.. 26, 121 12, 910 7,082 |. 6,490. 6,089 | . 6,805 | 10,892 11, 409 

Kentucky--._.-+-------- 135 101 j_..---_--].-------- 176 | 104 132 -50 

- Missouri_.....-.---.----| 202, 240 | 199,632 | 160,121 | 117,159} 84,980 90,493 | 97, 493 110, 428 

* . Oklahoma..-.-----------| 58,306 | 28, 052 | - 18,210 | 10, 634 18,038 | 16,747.| 23, 405 25, 427 

Wisconsin-.....--------- 1, 745 1, 537 952 910 | 540 234 286 | - 904 : 

: 289, 137 | 237, 533 | 181,648 | 135,228 | 110,073 | 114, 463 132, 682 | 148, 536 

Eastern States: —_S>S|«S ——S=_————_———— SS SSS | 

| Tennessee. wr g3e7| 7,974| 4,400| 3,116| 3,625| 4,0 | | ennesssee. ...----------]| 7 . 3 ’ , 116 » 625 4, 982 

oe Virginia......-..-------- \ 4,096 |{ ” ey 5, 996 
| North Carolina_.___...-_|-.-------].------2.]---------]---+-----|---------|---------|--------- - 

. 4, 096 8, 367 7, 974 4, 460 3, 116 3, 625 4, 982 5, 996 ; 

664, 230 | 558,313 | 404, 622 | 292, 968 | 272,677 | 287, 432 | 331, 103 | 1 373, 986 4 

1 Subject to revision. BF | 

. Mine production of recoverable lead in the principal lead-producing districts of the : 

: oe | United States, 1929-36, in short tons. | 7 

. 
I LO 

District: State . 1929 1930 | 1931 1932 | 1933 | 1934 | 1935 | 1936 

Southeastern Missouri | Missouri_..._._..--|197, 435/198, 622] 158, 950}116, 152}83, 970/89, 580/96, 941/108, 422 . 

. region. . |. 

. - Coeur d’Alene region. __..-| Idaho._.._..--.-.-|141, 558}129, 311] 97, 771| 71, 505/73, 926) 70, 331 78, 290) 86, 634 

Bingham. __........-.----| Utah..--...------} 49, 447 42, 586| 33, 597| 32, 640/33, 030|32, 420/36, 293] 32, 451 

Joplin region........------- Kansas, Missouri, 74, 143) 36,972] 21, 463] 18, 181/25, 137/24, 465)34, 849] 38, 842 
ahoma. 

Park City region_......-...-| Utah_...-.....----| 42, 570} 30, 875) 17, 368} 12, 653/11, 557/12, 360) 13, 180) 17, 421 

Butte......__-.-.----------] Montana..._....--| 8, 239) 2, 540)_..---.|. 1} 4, 185] 5, 391/10, 302) (@) 

Rush Valley__._..---------] Utah......---.----| 11, 751] 10,157] 8, 773| 7, 222| 6,916] 5,594} 4,907; 8,191 

Tintic........._....._..---}-----G0...--.-------| 44, 113} 29,474] 18,427] 9, 842) 6, 433) 5, 715) 5, 833] 7, 063 

Tybo__..------------------| Nevada_..--------| 1,991} 3, 622| 4,083).....-- 107| 4, 285} 5,519} (2) 

Willow Creek..............| New Mexico_.._..-| 5,720] 5,431] 7,563] 6,449] 7,075] 6,143) 5,162) 3, 746 

Pioche........-.-----------| Nevada..........-| 2,986] 4,868) 2,892 74| 1,626] 4,644) 4,955] (4) 

Oro Blanco. ___-..---------| Arizona_....--.---| @ Q) |i}. u--|----.-] 1,676] 4,717) @) 

San Juan Mountains_..._..| Colorado._...._.--| 17, 386} 11, 722 908 792| 906] 1,651] 2,428) 3,279 

Central.................._-| New Mexico.-....| 3,766} 3,936} 3,420] 3,521] 3, 408) 2, 846] 1,891| 2,689 

Ophir__.._.-..--...--------| Utah--_.---..----- 25 18 13 2 87| 1,349} 2,392) 3, 862 

Leadville. ........---------| Colorado..........| 5,172! 6,808} 1,470 76| 505} 524! 1,288; 1,550 

Eagle__.._..-.....---------| Montana__.___---.)-------| 1, 287| 3,489 771| 1,521) 2,560} 1,121) (4) 

Banner...._..--..-.-------| Arizona__......---| 2, 938 929]_..--__|-..----| 385 77, 857, ©) 

Jack Rabbit_._...__...--..| Nevada__.........] 2,430) 1,464 240 14, 221) 930) 849) (4) 

Inyo County. __........---| California_.....--- 670| 1,711} 1,765| 1,102} 301; 277) 346; (}) 

Upper Mississippi Valley..| Iowa, northern | 1,536) 1,537 952} - 910) 540; 234| 286 904 

Illinois, Wiscon- 
sin. 

Bisbee (Warren) .....-..---| Arizona__.--------| 1,020 151 252 431; (2) 64, 200) (!) 

Pend d’Oreille.__..-....-..| Idaho___....----.- 863 956} 1,020 576 309 318 189 562 

Eagle County-_..-...-.-.-.-| Colorado-_-------- 198} 2,821} 3,816 221 8 52) 155 491 

Warm Springs___...-----.-| Idaho__._..-------| 1,507) 1,793 37|_-.---- 21 8 32| 2, 757 

Cedar Plains....__......---| Montana.-.....---| 1,177 120 25 2 1 2 7 QQ) 
Barker_.......--.----------|..----d0..-.......---| 6,137] 4, 578 21)_.----- 28] _...-. 22} () 

Dome...._..._-.-----------| Idaho.-__....-----| 1,870} — 829)._.---- 1}__--..}------]------| @ 

San Francisco........--...-| Utah_.....-------- 691; 1,883 436|_.-....|.-----|------ 42 60 

Austinville 3__.._.___.-_----| Virginia....._.-.-.| @ (2) (2) (2) (?) (2) (2) (?) 
Metaline 3_..__._.._.....-.| Washington-.----- 328 267) 1,257 682) 722} 287) (3) 770 

St. Lawrence County 3.....| New York__._..--j-------| @ (2) (2) (2) | @ @® | @ 

1 Data not yet available. 
? Bureau of Mines not at liberty to publish figures. 
3 Not listed according to rank.
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STOCKS | | 

_. Lead stocks, as reported by the American Bureau of Metal Sta- 
tistics, are shown in the following table. Stocks of refined and anti- 
monial lead include metal held by all primary refiners and by most 
refiners of secondary material who produce common lead. Foreign 
lead refined in the United States and entered for domestic consumption 
is included. | | 

Lead stocks at end of year at smelters and refineries in the United States, 1929-36, - 
oO an short tons | | 

eee 
. * 1929 1930 1931 1932 1933 1934 1935 1936 

Refined pig lead.......-...........__] 41, 726 95, 524 |147, 466 |164, 722 |191, 624 |223, 593 /215, 595 | 165, 159 Antimonial lead._...--...-..........| 9,350. 4,723 | 4,187 | 11,485 | 11, 437 | 10,437 | 6,711 6, 697 oo . 

. | 51,076 |103, 247 |151, 653 |176, 157 203, 061 |234, 030 1222, 306 | 171, 856 | 7 

Lead in base bullion: ON 
At smelters and refineries....____| 8, 313 8,171 | 12,952 | 13,911 | 12,786 | 6,045 | 15,072 9, 187 In transit to refineries...........| 7,116 | 4,261 | 2,971] 1,302| 2,191 1,528 | 1,860 1,070 In process at refineries........._.] 16, 089 | 14,368 | 10,228 | 10,720 | 10, 403 | 11, 567 16, 233 14, 100 

| | 31, 818 | 26,800 | 26, 151 | 25, 033 | 25, 380 | 19, 140 | 33,165 | 24, 357 : 
Lead in ore and matte and in process | . | | at smelters..............--.-.-....| 28, 299 | 28,697 | 40, 185 61, 206 | 67, 263 | 60,699 | 58,562 | 50,098 

. . 110, 893 |158, 744/217, 989 |263, 296 |295, 704 313, 869 |314, 033 | 246, 311 

, Substantial progress was made in 1936 in liquidating the large 
stocks of refined lead accumulated from 1929 to 1934. The tonnage | 
on hand at the close of the year was equivalent to about a 3-month 
supply at the average rate of domestic shipments during the last 4 

| months of 1936. Although stocks are considerably above normal, oe 
the Jarge quantity of metal available for immediate delivery is strongly 

| held and early in 1937. aided in preventing a run-away price situation : 
| when the speculative market reached its height. | 

Virtually no published data are available on stocks held outside | 
of the United States. The British Metal Corporation, in its annual 
review of the lead industry issued in January 1937, stated that stocks | 
were low (less than a 1.5-month supply). The extremely rapid rise 
in the London price precipitated by the speculative buying wave in 
the first few months of 1937 indicates that prompt supplies were 
far from plentiful. | 7 

DOMESTIC CONSUMPTION 

New supply.—The following table shows the refined primary lead 
available for consumption from 1929 to 1936. The computation , 

_ does not take into account variations in producers’ stocks, and as 
these have changed considerably during the past 8 years the quantities 
shown do not indicate the true trend in the actual consumption of 
new lead. The supply available for consumption in 1936 was 20 
percent greater than in 1935 but was equivalent to only 55 percent 
of the 1925-29 average. As total consumption of lead advanced 18 
percent in 1936, it is evident that more of the increased demand was 
supplied by primary than by secondary metal,
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Refined primary pig lead available for consumption in the United States, 1929 and 
| _ 1931-86, in short tons 

—— | SO | 1929} t93n «| 1932 7° 1983 | 1984 | .1985. | 1936. 

Stock in bonded warehouse Jan. 1_..-.---| 4,189} (!)- @ | @- |--@.4. @® (1) 

Imports..._-.-.-----1:-------------------| 1,658} " 10) 44 409) ¢° °:283) 1,322) 2, 590 

Production.......--..--------------------| 774, 633] 442, 764) 288, 361 273, 579| 311, 236] 324, 560} 399, 156 

| 780, 436| 442, 774| 288, 405| 278, 688| 311, 519] 325, 882| 401, 746 

Withdrawn: | Pee) | 

Exports ?......-...-----------------------| 78, 251) 21,665] 23,516] 22,835 5,909} 6,982] 18, 314 
. Stock in bonded warehouse Dec. 31....--| 1,328) © (1) ~@) Q) @) (4) 

7 . ‘| 74,579| 21, 665]. 23, 516| 22,835] ~5,909} 6, 982| 18, 314 

Supply available for consumption---_--------- 3708, 85113 421, 10913 264, 889|3 250, 853} 305, 610}3 318, 900) 383, 432 

| : i Stocks of pigs, bars, ete., in bonded warehouse included with base bullion. (See table on’p. 183.) 
2 Includes small quantities of foreign lead reexported, -§ 
3 Revised figures. Be : | 

Consumption by uses:—Owing to.the large return of secondary lead 

| | from lead-consuming industries, the total.consumption of pig lead 

greatly exceeds the supply of new lead available. The following table 

gives the American Bureau of Metal Statistics estimate of the total 

. consumption of lead by industries, 1929-36. . _ sO 

i Lead consumed in the United States, 1929-36, in short tons | 

| | Purpose . _—s«|--'1929:«|~«1980 | 1931 | 1932 | 1983 | 1934 | 1035 | 1936 — 

White lead............---..--] 119,700 | 3,900 | 77,500 | 54,500 | 59,100 | 64, 500 | . 80,000 | 85, 500 
Red lead and litharge.........| 30,000 | 32,000 | .18,060:|. 32;000'| .38,000 | 42,000 | : 47, 500 | 54,000 
Storage batteries.....-..-.----| 210,000 | 163,000 | 157, 000 | 138,000 | 147,000 | 163,000; 175, 000 191,000 . 

Cable covering. --.-.---.-----| 220,000 | 208,000 | 117,000 | 55, 500 | 31,400] 35,200 | 38,900 | : 61, 400 . 

-Building....-.2002.. "| “96, 000 | “67,000 | 40,000; 22,000 |- 26,000 | 30,000 | 32,000 | 40,000 
‘Automobiles... 2-2 2222|_ 18,000 | 11,000 | ' 6,000'|' 3,500 | 5,000 | 7,300 | 10,000 | 11,100 
Railway equipment_....-----| 5,700°} 5,200. 1,000} 300 |: :200]- 1,100} = =500| © 2, 400 

Shipbuilding............-----| . 300] , 500 400 | 200]. - 100 °200| . 200] 200 : 
Ammunition.........-.-.----| 41,100 | 38,300 | 29,700 | 23,300 | ° 32,'300. 34,800 | 29,200 | 32, 500 

Terneplate_._....---.-.------| _ 4,200 2, 700 2,200 | 1,400 |. 2,500'| . 2,600} 4,700 | . 6,:200 

Pol TTT 307800 | 26,000 | 20,000 | 14,000] 22,500] 16,200 | 15,900) 28,500 
Bearing metal._.....-.-------] 33,000 | 20,000 12,000 |; 10,000 | 11,400 | 12,100 | 13,000| 16, 500 

Solder........:..-------------| 37,000 | -27,000 | 20,500 | : 14,000 18, one 16,000 | 20,000 | .22, 000 

Type metal..................| 18,000 | 16,000 | 14,400 |: 10,800 11,000] 13,000 | 15,000 | 17,000 
Calking..--222202222277277} 31, 500 |. 21,000 | 15,000 | 10,000:} 12,000 | 10,000 | 12,000 |. 13, 500 
Castings..........-.----------| 18,000 | 12,000 7, 000 5, 000 5, 000 5, 000 5, 000 5, 750 

Other W808 2222277] 50,000 | 40,000 | 30,000 | 22,200} 30,000 | 35,000 | 40,000 | 46,000 

| 972, 300 | 768,600 | 567,700 | 416, 700 | 449, 500 | 488,000 | 638,900 | 633, 550 

1 Source: American Bureau of Metal Statistics. These estimates are for the total consumption of lead 

irrespective of whether its origin be primary or secondary. Antimonial lead is included. 

The total industrial use of lead increased 18 percent in 1936 but 

was still 35 percent below the 1929 record. All major uses increased : 

in 1936 over 1935, and percentage gains for cable covering and building 

showed up exceptionally well. Compared with 1929, however, these 

two uses still lag far behind. The increased use of lead in foil was due 

partly to greater use of lead-tin foil in cigar wrappings, for which it is 

: especially suitable because of its resistance to corrosion from the alka- 

loids in the tobacco. The added resistance to corrosion and strength 

of tellurium lead are increasing the use of this alloy. 

To assist the consumer in obtaining lead products of standard qual- 

ity, the Lead Industries Association has adopted a Seal of Approval, 

effective January 1, 1937. The seal is available to manufacturers 

whose products meet the standards set up by the association for lead 

| pipe, lead jtraps, and bends.
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oe PRICES . — 

_ The two major markets for lead in the United States are New York — 
and St. Louis; much of the lead produced. in the United States is sold 
at prices based on quotations in these markets. The New York quota- 
tions are influenced to some extent by the lower prices usually prevail- 

: ing on the London market, so that the New York price seldom exceeds 
. the St. Louis price by as much as the freight differential, normally 

0.35 cent a pound. — | | | - 
The New York quotation for lead in 1936 averaged 4.71 cents per 

_-- pound, an increase of 16 percent over the 1935 average of 4.06 cents 
and 31 percent below the 1929 average of 6.83 cents. At the beginning 
of the year the price stood at 4.50 cents, where it remained until the . 
latter part of February, when it was raised to 4.60 cents. Despite a | 

| substantial increase in stocks during the first 6 months and a subse- 
quent decline following active buying in July, August, and September 
there was no further change in price until October, when domestic 
shipments approached predepression averages. From then until the a 

7 close of the year the price was carried steadily upward by continued | : 
domestic consumption at high levels, threatened shortage of supplies a 
by shut-downs due to strikes at some mines in the West, and the boom — a 
market in London. On December 31 the price was 6.03 cents, the 
highest since February 1930. oe | | 

Average monthly and yearly quoted prices of lead at St. Louis, New York, and London, 
| . 1934-86, in cents per pound ! 

| 1984 1935 1936 _ 

| Month | * ! 
St. | New | Lon- St. New | Lon- St. New Lon- ; 

| Louis | York | don | Louis | York | don | Louis | York | don 7 

January. ......-------.---.- 3. 90 4.00 2. 55 3. 54 3. 69 2. 25 4,35 4. 50 3. 41 
. February .....---------.-.-- 3. 90 4.00 2. 61 3. 38 3. 53 2. 22 4,37 4. 52 3. 58 

. March._.......---------_--.| 3.90 4. 00 2. 63 3. 43 3. 58 2. 35 4, 45 4. 60 3. 69 
0 April. .....-.2---2-----...--| 4.05 4,18 2. 65 3. 54 3. 69 2. 64 4,45 4. 60 3. 55 

May. ..-....-------..----...| 3.99 4,14 2. 52 3. 81 3. 96 3. 02 4, 45 4. 60 3. 45 
June.....----..---e 3. 82 3. 98 2.49 | 3.87 4, 02 3. 03 4, 45 4,60 | . 3.40 
July...-.-...---------------| 363] 377] 243] 3.97] 412] 320] 445] 4.60| ° 3.55 
August... ...-..-..-22.2 222. 3. 60 3. 75 2. 45 4.10 4,25 3. 50 4,45 4. 60 3. 76 
September-___.....--.-....-- 3. 54 3. 69 2. 32 4, 26 ‘4,41 3. 58 4, 45 4, 60 4,05 
October_............-.-.....| 351] 3.66] 228] 436] 451] 3.99| 4.49] 4.65 4. 03 . 
November......-..-..-.-.-- 3. 42 3. 57 2. 32 4, 35 4. 50 3. 94 4, 96 5. 14 4.74 
December. ._.-.-...-.----- 3. 45 3. 60 2. 28 4. 35 4. 50 3. 70 5.40 | 5.57 5. 60 

Average..............| 373] 386| #246] 3.91) 406] 23.12] 456/ 471 | 23.91 

18t. Louis: Metal Statistics, 1937, p. 399. Average daily quotations of soft Missouri lead/ f. 0. b. St. 
Louis (open market), as reported daily in the American Metal Market. ; 
New York: American Metal Market, daily issues. Pig lead, New York (outside market), prompt ship- 

7 ment irom est. ‘ 

London: Metal Statistics, 1937, p. 408. Average price of foreign lead. Price per long ton, as published 
in Metal Statistics, converted to cents per pound at average exchange rate reported by the Federal Reserve 

oarad. 

3 London quotations in pounds sterling per long ton, as follows: 1933, £11.6708; 1934, £10.9333; 1935, 
£14.2375; 1936, £17.6000. 

The London quotation for 1936 (United States exchange basis) 
averaged 3.91 cents per pound, the highest since 1930. The differ- 
ential between New York and London in 1936 averaged 0.80 cent per 
pound in favor of New York. During the latter half of the year, | 
however, the price advance in London was more pronounced than in 
New York owing to a more favorable stock position abroad, cessation 
of supplies from Spain caused by the civil war, and threatened curtail- 

153336—37——18 | . |
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ment elsewhere on account of labor troubles. In consequence, | 
London set the pace in the upward swing, and by December the London 

| quotation actually exceeded the New York. At times the differential . 
in favor of London was high enough to make exportation from the —_ 
United States profitable. On December 31, the London quotation ) 

| was equivalent to 6.21 cents per pound, compared to 6.03 cents at 
New York. OG : | | | 

: | FOREIGN TRADE? ~ | 

. The foreign trade of the United States in lead consists largely of 
imports of ore and base bullion, which are smelted and refined in 
bond, and the export of this lead either as refined lead or in manufac- 

| tured products. Since 1927, however, this trade has declined. In 
1936 only 23,615 short tons of lead in ore, base bullion, and refined — 
and scrap lead were imported, compared with 161,389 tons in 1927; 
exports of refined lead decreased from 125,267 to 18,314 tons. During 

3 the same period lead exported in manufactures with benefit of draw- 
back declined from 12,004 to 7,735 tons. | 
-- Imports.—Total imports of lead in ore and matte, including imports 
for immediate consumption and entries for warehouse, increased | 

| slightly. Larger receipts from Mexico, Canada, and Peru were offset 
| by smaller shipments from Newfoundland and Chile. Imports of 

base bullion virtually ceased, but imports of refined lead, which for 
several years were only a few hundred tons, increased to 2,590 tons | 

: in 1936. Total imports of lead decreased 2 percent and were only 
20 percent of the 1929 total. | 

Total lead imported into the United States, 1930-86, by classes, in short tons! : 

Lead in Lead in Pigs, bars, | m tall 
| Year ore and | base bul- | sheets, and | 2°tal lead 
: oe matte lion old content . 

| 1930_...-..------------------ ee -eeeeeeeee 39, 377, 38, 630 209 78, 216 
1931_._.-_-.--_------------------+------------ +--+ --- 20, 888 32, 320 210 53, 218 
1932__.._-...----_------------------------------- +--+ 21, 001 13, 462 44 34, 507 
1933_._._.------------------------------------ +--+ +++ 5, 958 1, 587 109 7, 654 
1934__..-_-..-_------------------- +--+ eee eee 10, 611 2, 450 283 13, 344 
1935__.-_.----_---------------------------------e---- 20, 025 2, 692 I, 3822 24, 039 . 
1936..__..----.--------------------------------------- 20, 713 312 2, 590 23, 615 . 

1 Data for 1934~36 include lead imported for immediate consumption plus material entering the country 
under bond, as do figures for earlier years. 

2 Reclaimed scrap, etc. No imports of pigs, bars, etc., were recorded for 1931. 

Total lead imported into the United States, in ore, base bullion, and refined, 1930-36, 
by countries, in short tons } 

: New- South Other 
Year Canada | Mexico found- America Europe countries Total 

19380__....-_--.----.------------- 17, 268 36,721 |_--------- 22, 472 113 1, 642 78, 216 
1981__-.--_- eee 2, 618 38, 706 9, 708 2,171 |_.-------- 15 53, 218 
1932_._.......-----------------. 2, 459 13, 545 10, 598 2, 811 5, 053 41 34, 507 
1933_._..__.------.----------..- 1, 629 2, 154 | -2--2---- 1, 485 2, 368 18 7, 654 
1934__.._-._--- eee 1, 160 3, 270 3, 357 5, 455 67 35 13, 344 
1935_..-_----------------------- 236 9, 786 6, 837 6, 643 512 25 24, 039 
1986_._.------.----------------- 1, 692 10, 501 3, 955 6, 861 341 265 23, 615 

1 Data for 1934-36 include lead imported for immediate consumption plus material entering the country 
under bond, as do figures for earlier years. 

2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce.
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oe Total lead imported into the United States, in ore and matie, 1930-86, by countries, 
. an short tons 

Country 1930 1931 1932 1933 1934 1935. 1936 

. Canada. .-_.......---------.-_- eee 17,257 | 2,614] 2,459 1, 629 902 58 1, 419 
, Chile.._-.-- 222 3, 313 1, 866 2, 211 651 1, 443 1, 102 574 

Mexico_..---._-. 2-2 eee 16, 341 6, 495 195 : 862 1, 283 7, 986 10, 462 
Newfoundland. _._......-...2..22-----.---__|--- 9,708 | 10,598 |......._| 3,357 6, 818 3, 955 
Peru_._..2--.--2.-.-------- eee 831 194 477 522 | 3, 545 3, 716 4, 007 
Sweden... _._.-...22.-------------------------|--------|--------| 5, 024 2, 292 |_| fee - Other countries. ..__.-....-......-----...----| 1,635 j1 37 2 81 345 296 

39, 377 | 20,888 | 21,001 | 5,958 | 10,611 | 20,025 | 20,713 
Nt 

_ - Data for 1934-36 include lead in ore and matte imported for immediate consumption plus material enter- 
ing the country under bond, as do figures for earlier years. 

. Total lead imported into the United States, in base bullion, 1930-36, by countries, in | 
| short tons } 

Ss es as a a aT Pemee pmaeeeeene 

Country 1930 1931 1932 1933 1934 1935 1936 . . 

~ Mexico......-...---.-----......| 20, 350 32,210 | 13,340] 1, 281 1, 987 1,746]  —-39 
Peru.....-.---2 2-2 18, 280 110 121 306 463 | 784 52 
Other countries. _...-..-.......]_.2------}e------ 1 feeee fee 162 221 os 

| 38,630 | 32,320] 13,462/ 1,587| 2,450] 2692 312 
mT 

1 Data for 1934-36 include lead in base bullion imported for immediate consumption plus material entering 
the country under bond, as do figures for earlier years. 

Lead remaining in warehouses in the United States, Dec. 31, 1930-36, in short tons | 
SO [Stated in the form in which the material was entered for warehouse] 

$$ SSSSSSSSSSSSSSSSSOehesesFFFFsFeFSS 

Lead in | Lead in Lead in | Lead in 7 
Year ore and | base bul- Year ore and | base bul- 

matte lion! matte lion ! 7 

1930_....- 2 eee 39, 516 5, 642 || 1984... 2 15, 709 606 
1931.22.02 eee 52, 849 5,343 || 1985__..-.-2- 2 ee 22, 598 2, 173 
1932_.....222-- 2 42, 314 3,769 |} 1986_....-..-_----___-.- oe 33, 401 1, 930 
1933_..-.....-.--------...-....} 21, 540 1, 058 

1 Pigs, bars, sheets, and old included with base bullion. 

Lead imported for consumption in the United States, 1930-36, by classes 
Sees 

Lead in ore and Lead in base Pigs, bars,and | Sheets, pipe, Not 
matte ! bullion old and shot 

other- | otal Year -—-—— | | |__| wise value speci- 
Short Short Short Short fied tons Value tons Value tons Value tons Value 

1930___....-1 15, 458 |$1, 461, 350 | 10, 423 |$1, 127, 920 571 |$60, 493 454 |$78, 737 |$87, 612 |$2, 816, 112 
1931__......| 10, 734 | 1,194,191 | 10, 436 671, 002 210 | 21, 763 428 | 60,536 | 49,990 | 1, 977, 482 
1932_._._.....| 9, 647 863,135 | 2,574 131, 579 44 | 2,031 543 | 53,510 | 14,848 | 1, 065, 103 
1933_.......| 19, 239 | 1, 154, 093 306 31, 700 45 | 2,199 518 | 45,378 | 13,578 | 1,246,948 
1984__..__._] 10, 760 558, 558 2, 220 117, 729 2285 |2 10, 678 286 | 35,130 | 12,940 735, 035 
1985........] 8,273 258, 954 1, 154 66, 559 1, 590 | 99, 799 404 | 51,979 | 12, 484 489, 775 
1936__......| 5,836 225, 568 763 45,340 | 2,320 /121, 148 304 | 38, 546 | 12, 729 443, 331 
tt Od 

1 Classification as follows: Jan. 1, 1929, to June 17, 1930, “Lead in ore and matte”; June 18, 1930, through 
1936, “‘Lead in ores, flue dust, and mattes, n. s. p. f.” 

3 Reclaimed scrap, etc. No imports of pigs, bars, etc., recorded for 1931 and 1934. :
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| Miscellaneous products containing lead imported for consumption in the United . 
States, 1930-86 
a 

Babbitt metal, solder, white metal, 
. and other combinations contain- Type metal and antimonial lead 

| ing lead 

| Year — ee 

| . Gross Lead Gross Lead 
weight content Value weight content Value 

_| (short tons) |(short tons) | (short tons)! (short tons) 

—  1930_...----------------------- 1, 399 530 $593, 103 328 275 $32, 934 

1931___._._..-.---.------------ 906 310 436, 574 |__.--.------|------------|------------ 
1932__._._.....-.--------+----- 498 191 143, 662 6 5 479 

1933__...__.--_-_---.---------- 349 51 30, 623 25 21 1, 076 

1934_..........-_-------------- , 709 102 71, 505 112 94 6, 784 

1935_....._-...-_-.------------ 128 24 44, 269 534 445 36, 453 

1986___.._..-__..-.._---------.- 334 67 112, 205 456 400 34, 694 

| Exports.—Exports of refined lead nearly trebled in 1936, and Mexico 
| and Japan imported virtually the entire increase. Exports credited to : 

: Mexico, however, probably represent shipments destined for other 
countries. Very little, if any, of the lead exported in 1936 was domestic | 
metal. | : ; | 7 

| Refined lead ! exported from the United States, 1930-36 

co . Pigs, bars, and old Foreign lead : _ Pigs, bars, and old | Foreign lead 

, . | exported in exported in 

; TTT manufactures . oo —sosésosHsosés | manufactures 
Year | with benefit Year with benefit | 

: | of drawbac . of drawbac 
; Short tons Value (short tons) | Short tons Value (short tons) 

1930....-.-- 48, 307 | $3, 904, 213 12,161 j; 1934._.-..-. 5, 909 $305, 994 7, 472 . 

to 1931__..._._ 21, 665 1, 241, 881 10, 503 || 1985....---- 6, 982 472, 017 8, 995 

1932___._._-_ 23, 516-| 1, 069, 697 7, 220 |} 1936....-.-- 18, 314 1, 390, 632 7, 735 
1933_..-.-.- 22, 835 834, 589 6, 508 

| 1 Includes small quantities of foreign lead reexported. . 

Refined pig lead! exported from the United States, 1930-36, by destinations, in 
short tons 
a 

Destination 1930 1931 1932 1933 1934 1935 1936 

COUNTRY 
Argentina__-_.---_.------------ 934 226 |__...----- 113 (2) waenn----- 3 
Brazil_._...__.-----------_----- 874 1, 382 759 329 475 338 795 
Canada__.....----------------- 9 58 132 6 21 45 44 
France__.._.------------------- 3, 001 318 294 |_______- |---| ----------|---------- 
Germany.-..------------------- 823 52 1, 344 5 |---------- 11 2 
Japan____.-_--_------------- 15, 653 17, 301 20, 219 21, 236 4, 454 5, 324 8, 628 
Mexico___._.----...------------- 40 171 13 5 21 38 8, 049 
Netherlands-._-------.--------- 22 13 112 |---------- 4 188 |....------ 
Philippine Islands......--..--- 543 400 475 360 169 217 223 
Sweden. _.__-.----.------------ 7, 557 392 |_.-.-._.__|----------|----------|---------- 5 
United Kingdom..-_----------- 9, 157 3 (2) wennne---- 36 8 123 
Uruguay-.__.-.----------------- 364 145 84 140 221 112 |__---_---- 
Other. ...---------------------- 9, 330- 1, 204 154 641 508 701 442 

48, 307 21, 665 23, 516 22, 835 5, 909 6, 982 18, 314 
CONTINENT — ——————  — ————— SS SS 

North America....------.---.-- 318 435 155 41 107 157 8, 283 
South America_-__-...-.-------- 2, 442 1, 903 868 736 1, 076 668 1, 021 
Europe.......-.---------------- 27, 899 795 1, 793 5 40 212 133 
ASia_...-..--------------------- 17, 289 18, 524 20, 700 22, 053 4, 684 5, 945 8, 865 
Africa and Oceania__-._--.-__-- 359 8 |.-.-------]---------- 2 (2) 12 

48, 307 21, 665 23, 516 22, 835 5, 909 6, 982 18, 314 

a 

1 Includes small quantities of foreign lead reexported. 
2 Less than 1 ton.
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- TECHNOLOGY — oo 
| Mining—The lead industry advanced rapidly in the use of : 

mechanical loading equipment. The mines of the Southeastern ——- 
Missouri district are now virtually on a 100-percent mechanized 

_ basis, and many lead and lead-zinc mines in the Eastern and Western | 
States are equipped with mechanical shovels and scrapers. A survey 
recently conducted by the Bureau of Mines ® indicates that there is 
much interest in mechanical loading and that such equipment has a 
large potential use. Se a - ee 

Stope filling by means of a free-flowing mud dropped from. the 
surface through raises has been adopted at the Sullivan mine in 
British Columbia. Excess water is drained off the bottom of the 
stope. The mud is expected to set sufficiently to permit easy mining | 
of adjacent pillars. © a | | | 

- Milling. —A total of 335,889 short tons of lead flotation concen- 
trates was produced in the United States in 1936 (exclusive of the 
Tri-State and Wisconsin districts), according to the American Bureau 
of Metal Statistics. The average lead content was 59.28 percent | 
compared with 60.19 percent in 1935 and 54.81 percent in 1929. 
According to, Pallanch,* modern flotation practice is governed largely 
by economic considerations and frequently high-grade metallurgical 
results are not justified under conditions imposed by smelter contracts, oe 

_. ‘freight rates, and prices. CO | | 
A new edition of Flotation Plant Practice by P. Rabone was pub- 

lished in 1936. — | . 
Smelting.—Of outstanding interest is the new volume on Metal- | ) 

lurgy of Lead and Zinc issued early in 1937 as volume 121, Trans- 
actions of the American Institute of Mining and Metallurgical | 
Engineers. The book presents a complete summary of the present , 
status of lead metallurgy. = OO oo 

| _In reviewing the progress of lead metallurgy in 1936, Hayward 5 
points out that increasing supplies of precious-metal concentrates at 
some plants have so reduced the lead content of the charge that some 
bullion has to be recirculated to collect the precious metals. The 
advantages of a larger number of tuyéres with smaller diameter, as 
demonstrated at Trail, British Columbia, have resulted in their use | 
at other plants. | 

A unique process for the simultaneous production of lead and sulphur | 
by electrolysis of galena is being tested in North Wales. In a semi- 
commercial plant 300 tons of lead 99.95 percent pure and 40 tons of 
sulphur 99.5 percent pure have been produced. The operation is 
conducted in what is described as a “fused chloro-sulphide melt.” 
The principal advantage claimed for the process over smelting is that | 

_ it eliminates the sulphur-disposal problem.® 
Processes used in the recovery of lead from battery scrap and residues 

were described by Thews in the January 1937 issue of Canadian | 
Chemistry and Metallurgy. 

WORLD ASPECTS OF LEAD INDUSTRY 
International cooperation.—The informal agreement of J uly 1935, 

under which certain producers agreed not to increase production ~ 
3 Plein, L. N., Berquist, F. E., and Tryon, F. G., Mechanical Loading Underground: Eng. and Min. Jour., vol. 138, no. 5, 1937, p. 241. 

-4 Pallanch, R. A., Factors Governing the Separation of Lead and Zinc in Ore by Flotation: Min. and Met., vol. 17, no. 356, 1936, pp. 386-389. 7 . : 
5 Hayward, Carle R., Metallurgy of Lead: Min. and Met., vol. 18, no. 361, January 1937, p. 18. 
* Chemical Engineering and Mining Review, vol. 29, no. 341, Feb. 8, 1937, p. 195.
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without due notice to each other, apparently was continued in 1936. 
The latter part of the year the Lead Industries Development Council, 
an organization of British producers, established a Technical Infor- 

- mation Bureau in London to promote the use of lead. 
World production—World smelter production of lead increased 6 

percent in 1936 and was equivalent to 82 percent of the record output 
in 1929. Production increased 23 percent over 1935 in the United 
States and 1 percent elsewhere. The domestic output constituted 
only 57 percent of the 1929 total, whereas that of the rest of the world 
was 97 percent. ‘The United States continued as the leading producer 
and contributed 25 percent of the 1936 total. The 10 other leading © 
producing countries and the proportion of the world total each con- | 

| tributed in 1936 were as follows: Mexico 15 percent, Australia 13, 
Canada 11, Germany 10, India (Burma) 5, Belgium 5, U. 8. 5. R. 

| (Russia) 3, Spain 3, Italy 3, and Tunisia 1. Of these, Australia, 
‘Spain, and Tunisia experienced substantial declines, whereas Mexico, 

| : Canada, Germany, and the U.S.S. R. (Russia) made notable increases. 
India and Belgium increased their production slightly in 1936, and 

| Italy reduced her output moderately. Among the minor producers, 
: the United Kingdom declined sharply, and Peru, Japan, and. France 

increased their output appreciably. Production in the British Empire 
| was about 450,000 metric tons in 1936, a decrease of 4 percent from 

1935. The Empire share of world output was 31 percent in 1936 : 
| compared with 22 percent for the 5-year period, 1925-29. —- 

World production of lead, 1929 and 1981-86, in metric tons ! oO . 
{Compiled by R. B. Miller] 

. . . 

Country 1929 1931 1982 1933 1934 1935 | 1936 

Argentina........----.---------| 9,020] 7,609] 3,481] 2,799] 5,047] 4,108} (2) _- 
Australia._....._.......--------| 180,358.| 152,850 | 189,347 | 208,558 | 199,151 | 221,431 196, 712 
Austria___...---.--------------- 6, 569 6, 117 1, 986 4, 626 5, 629 8, 048 8, 732 
Belgium.....---..---.-...-..--.| 82,850 | 70,850| 64,160 | 69,390 | 74,750] 68,980 | —_ 69, 200 
Canada._...-------------------| 138,095 | 126,301; 114,820; 115, 469 | 142,635 | 153, 808 164, 857 
China_.__--..------------------] 2,190 2,500 | . 2,728 3, 844 1, 665 (?) (?) 
Chosen__.....----.------------- 333 97 453 784 1, 806 1, 728 (?) 
Czechoslovakia..............-..| 4,609 3, 569 4,124]. 3,811 4, 066 4, 805 (2) 
France.......--.....-..........| 20,358] 19,100} 19,600| 20,400] 17,867|  5,600| — 7,200 

/ Germany 3....----.-.---------- 97,900 | 101,300 95,216 | 116,600 | 119,980} 122,300 144, 762 
5 Greece._..--.------------------ 5, 361 6, 707 6, 482 8, 205 8, 899 6, 422 (2) 

2 Hungary-..-.---.-------------- 109 52 |..-------- WW 42 14 26 
/ — - India (Burma).......-.-.-.----| | 81,521 | 75,985 | 72,345 | 73,201) 72,968 | 73, 217 74, 329 
4 Indochina......---------------- 17 6 16 18 15 18 (7) 

| Italy.................--.-------| 22,650 | 24,882 | 31,471 | 24,756 | 47,843 | 42, 551 40, 500 
@ Japan_._.....------------------| _ 3,374 4,070 | . 6,415 6, 825 7,039 7, 442 8, 021 

/ “ Mexico.......--..--------------| 289,952 | 210,427} 132,890 | 118,460; 165,416 178, 923 214, 376 
Northern Rhodesia__...-------- 1,661 |__....----|---------- 75 187 185 805 

; Norway......-..--------.------ 4300 347 435 365 333 577 (?) 
js Peru._..--.--------------------| 19, 448 252 327 497 | 1,998 | 6,452 8, 817 
9 Poland_.....-.-----------.----- 35, 789 31, 380 11, 902 12, 065 10, 350 18, 819 15, 021 
fe Portugal__....-...------------- 96 108 109 70 54 |_.-------- (2) 

ae Rumania__.__..--..------------ 565 1, 314 1, 938 4, 082 4, 382 4, 557 (2) 
yo South-West Africa §_..-._._...- 2, 802 2, 641 1, 044 408 |----------|----------|---------- 
“hoaet Spain. wenee ee eee-e-----------]| 142,753 | 109,630 | 105, 370 88, 354 72, 151 70, 823 46, 600 

Tunisia...-.-..-..----------.-- 18, 850 19, 112 14, 082 14, 873 27, 311 25, 388 20, 350 
-Turkey.._.._._----..---.---.-- 7, 324 2,767 |_.--------|--------~-|----------]---------- (?) 
U.S. 8. R. (Russia)...._-....-- 6 6, 200 15, 494 18, 717 13, 671 27, 184 44, 853 50, 800 
United Kingdom.........-.--.- 10, 839 10, 723 7, 100 5, 600 9, 100 22, 350 13, 747 
United States (refined)?_....._.| 636,997 | 374,224 | 245,541 | 233.499 | 281,300 | 294, 075 362, 055 
Yugoslavia_.....---.----------- 9, 471 7, 929 8, 321 6, 336 9, 803 7, 948 5, 804 

1, 788, OVO |1, 388, 000 |1, 160, 000 |1, 158, 000 |1, 319, 000 |1, 395, 000 | 1, 475, 000 

1 By countries where smelted but not necessarily refined. 
1 Data not available. Estimate included in total. 
3 Exclusive of secondary material (Metallgesellschaft, Frankfurt). 
4 Approximate production. 
5 Year ended Mar. 31 of year following that stated. 
¢ Year ended Sept, 30. 
7? Figures cover lead refined from domestic and foreign ore; refined lead produced from foreign base 

bullion not included.
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World consumption—The American Bureau of Metal Statistics | 
, reports world consumption of lead in 1936 as 1,596,700 metric tons, 

an increase of 12 percent over 1935 and equivalent to 95 percent of 
the 1929 record. The increase in the United States over 1935, after | 
allowance is made for changes in stocks and including secondary and 
antimonial lead produced at primary refineries, was 26 percent com- 
pared with 7 percent elsewhere. Compared with predepression levels, 
however, foreign consumption was relatively much higher, as it actu- : . 
ally exceeded the 1929 total 12 percent, whereas the United States 
used 33 percent less. According to the American Bureau of Metal 
Statistics Spain was the only important consumer that used less lead _ | 
in 1936 than in 1935, but later information indicates that apparent 

- consumption in Italy declined about 33 percent owing to a decrease 
in imports, which were exceptionally high during the latter part of 
1935. Since much of the lead imported in 1935 probably was used 
in 1936, actual consumption in 1936 may have been higher than that 
in 1935. Other important lead-consuming’ countries showed per- 

| centage increases as follows: United Kingdom 6, Germany 20, Japan 8, 
France 2, U.S.S. R. (Russia) 19, and Belgium 12. The United States, | which used 28 percent of the total quanti ty of lead consumed in 1936, __ . again ranked first in consumption. The other leading consumers | 
and the percentage of the total each absorbed in 1936 were as. follows: 
United Kingdom 22, Germany 13, Japan 7, France 6, U.S.S. R. (Rus- | 
sia) 5, Italy 4, and Belgium 3. | a | 

| _ REVIEW BY COUNTRIES | | | 

Australia.—The 11-percent decrease in smelter output in 1936 was 
due to a decline in production of lead at Port Pirie. The 1935 out- 
put at this plant was unusually large owing to the smelting of stocks ; 
of ore accumulated in previous years. 

Crude ore raised from the Broken Hill mines in 1936 totaled 1,350,- 
000 long tons, an increase of 42,700 tons over 1935. Production of 
lead concentrates increased from 243,800 long tons in 1935 to 256,000 | 
in 1936. In addition to the four principal producers, Broken Hill 
Proprietary Co., Ltd., resumed operations in March after a shutdown 
of several years. The British section of the North mine was put into 
operation in August. A new treatment plant, with a monthly capac- 
ity of 50,000 tons of ore, will be installed at the North mine. 

Output of lead bullion from Mt. Isa increased from 33,100 tons in 
1935 to 35,382 tons im 1936. During the year an application was 
made to the Commonwealth for a concession to build a railway from 
Mt. Isa to the Gulf of Carpentaria, thereby reducing the rail haulage 
from 603 miles to 200 or 300 niiles. : 

| The new smelting plant of Wiluna Gold Mines, Ltd., at Wiluna, 
Western Australia, for the treatment of antimonial-lead flotation 
concentrates, made its first run on October 2. The plant has been 

: described by Ling.’ 
Exports of pig lead from Australia declined from 189,000 tons in 

1935 to 176,000 tons in 1936, and shipments of ore and concentrates 
increased from 18,000 to 31,000 tons. Both metal and ore are sold 
chiefly in the European market. 

"Ling, E. 8., Wiluna Gold Mines Smelting Plant; Canadian Min. Jour., vol. 58, no. 5, 1937, pp. 235-240,
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Belgium.—Refined lead production in Belgium is derived from 
foreign ores and base bullion. In 1936, 99,900 metric tons of lead 

| ores and 35,200 tons of pig lead were imported. Yugoslavia, Sweden, _ 
: Canada, South America, and Australia were the principal sources of 

the ore, and Mexico supplied most of the pig lead. Imports of ore. 
were 17 percent more than in 1935 and imports of metal 55 percent 
more. About 57,000 tons of pig lead and 8,000 tons of lead in sheets, 

| pipe, etc., were exported in 1936. | 
Canada.—Mine production of lead in Canada in 1936 was 191,400 

| short tons, an increase of 13 percent over 1935. British Columbia 
produced 98 percent of the total, with Yukon and Northwest Terri- 
tories, Quebec, and Nova Scotia contributing about 1,000 tons each. | 
At the Sullivan mine of the Consolidated Mining & Smelting Co., 

| Ltd., the principal producer in British Columbia, the concentrator 
treated 1,901,000 short tons of ore which yielded 253,154 short tons 

| of lead concentrates; 227,000 tons were produced in 1935. Produc- 
tion at the Trail smelter, the only active lead smelter in Canada, 
reached an all-time high and costs an all-time low. Lead recoveries 
were slightly lower than. in 1935. The Tetreault mine in Quebec | 
made the entire output. from that Province, the Stirling mine that 

| from Nova Scotia, and the Mayo camp that.from Yukon. — | 
| Exports of refined pig lead amounted to 161,000 short tons com- | 
- pared with 141,000 tons in 1935; the United Kingdom took 100,000 
| tons and Japan 49,000 tons of the 1936 total. Shipments to the | 
7 United Kingdom were 7 percent higher and those to Japan 42 percent 

oe higher than in 1935. Exports of lead in ore dropped from 5,700 to 
| | 4,700 short tons. | 
| France.—France ranks fifth in lead consumption and depends | 
| largely on foreign lead for its supply. Consumption was 93,100 

| metric tons in 1936, an increase of 2 percent over 1935. Imports of 
| refined pig lead declined from 82,000 metric tons in 1935 to 79,500 

tons in 1936. In addition, 6,100 metric tons of bullion were imported 
in 1936 compared to 3,600 tons in 1935. The principal sources of 
refined and crude lead in 1936 were Spain, 26 percent; Belgium and 
Tunisia, 23 percent each; and Mexico, 20 percent. More than 40,000 
metric tons of lead ore were imported in 1936 compared with 7,000 
tons in 1935, and 9,600 tons were exported. Other lead exports were 
relatively unimportant. 

In October the French Government suspended subsidies to lead 
mines, owing to the substantial rise in prices. Operation of the 
Pennarroya smelter at Noyelles-Godault was begun in October. Its 
initial capacity is stated to be 40,000 metric tons of metal a year, and 
an increase to 60,000 tons is contemplated. 
Germany.—Consumption of lead in Germany increased from 172,000 

metric tons in 1935 to 207,000 in 1936; most of the increase was due 
to the rise in smelter output. Imports of pig lead were 69,000 tons, 
of which Mexico supplied 40,000 tons. Exports declined from 4,000 
tons in 1935 to 1,000 in 1936. Imports of lead ore amounted to 
99,000 tons compared with 84,000 in 1935. Newfoundland, Yugo- 
slavia, South America, Australia, and the United Kingdom were the 
principal sources. Apparently domestic mines supplied only 60 per- 
cent of the smelter output in 1936. Lead mining is conducted under 
Government subsidy, and the use of lead is rigidly restricted by 
Government rulings. |
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Greece.—The Compagnie Francaise du Laurium produced 4,172 
metric tons of lead in 19386 compared with 4,692 tons in 1935. | 
India, British—The Burma Corporation, Ltd., produced 104,280 

long tons of lead concentrates containing 66 percent lead and 46 ounces | 
of silver per ton compared with 106,000 long tons containing about 65 
percent lead and 43 ounces of silver per ton in 1935. The output of 
refined lead was 71,915 long tons compared with 70,560 tons in 1935; 
1,240 long tons of antimonial lead were also produced. Exports of 
refined and antimonial lead totaled 70,000 long tons, of which the — 
United Kingdom took 47,000 and Japan 12,000 tons. a 

Itaty.— Although lead production has increased at Italian mines in 
recent years, Italy still depends on foreign lead to a considerable 
extent. Production of lead concentrates totaled 49,875 metric tons | 
In 1936, imports 21,571 tons, and exports 4,600 tons, indicating a net 
consumption of 66,846 tons for the year. Thus, net imports accounted 
for 25 percent of the total lead consumed. Production of metal 

- ~ amounted to 40,500 metric tons, and net imports were 8,000 tons which — 
was 16 percent of the apparent consumption of 48,500 tons. Since _ | 
25 percent of the smelted product was derived from imported ores, it | 
follows that foreign materials accounted for 37 percent of Italy’s 
lead consumption in 1936. Consumption of lead in 1935, which was 
exceptionally high, amounted to 72,628 tons—derived from a domestic ~ _ 
production of 42,551 tons and net imports of 30,077 tons. Import | | 
duties are 170 lire a ton for lead ores and 450 lire a ton for pig lead. | : 
Japan.—In 1936 Japan imported 95,900 metric tons of lead, an | 

increase of 6 percent over 1935. Of the 1936 total, Canada was 
credited with 43,500 tons, British India with 13,000, the United States 
with 9,400, and other countries (probably mostly Mexico) with 30,000. | 
The Anshan smelter, which began production in the latter part of , 
1935, 1s expected to supply a large part of Japan’s lead requirements, ) ; 
although large-scale production apparently has not been achieved as yet. 
Mexico.—Production of refined lead increased 20 percent in 1936. | 

_ Operation of the smelter at San Luis Potosi was discontinued during 
the latter part of the year because of a strike which lasted 3 months. 
The decline in output at this plant, however, was offset by increased 
production at other plants. Refineries worked at 50 percent of capac- 
ity in 1936. Exports of lead amounted to 210,000 metric tons com- 
pared with 205,000 tons in 1935. Most of the lead exported from 
Mexico goes to Europe, but Japan has been a heavy buyer of Mexican 
lead in recent years. Exports of lead bullion to the United States 
for refining virtually ceased in 1936, but ore containing approximately 
9,500 metric tons of lead was shipped to this country. 
Newfoundland.—Production of lead concentrates in 1936 totaled 

46,000 short tons compared with 48,100 tons in 1935. About 6,000 
tons were exported to the United States in 1936, and the balance went 
to Europe. | : 

Peru.— Karly in 1937 the export tax on lead and zinc, which had 
been suspended for a considerable period, was reestablished. Cerro 
de Pasco is enlarging the capacity of its lead smelter at Oroya to 40,000 
metric tons of refined lead per annum. 
Spain.—The civil war disrupted the Spanish lead industry in 1936. 

Production has been estimated at 46,500 metric tons, a decline of 
about 35 percent from 1935. The annual output has declined steadily 
since 1929, and the 1936 output amounted to only one-third of the 
1929 production.
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U. S. S. R. (Russia).—Consumption has been estimated at 80,000 | 
metric tons in 1936, of which approximately 30,000 tons were imported. 
Discovery of a large lead deposit in the Lake Balkhash region was” 

: reported in 1936. : | i | SO 
| United Kingdom.—Apparent consumption of pig lead exceeded all 

, previous records in 1936 when 346,000 long tons were used. Produc- 

| | tion of pig lead declined, but imports increased from 316,000 tons in 

1935 to 356,000 tons in 1936. Australia supplied 49 percent, Canada 
25 percent, and India 14 percent of the 1936 imports. The British 
Metal Corporation, Ltd., estimates that 63 percent of the lead con- 
sumed in the United Kingdom is used in sheet, pipe, white lead, and | 

oxide, 21 percent in cable, 6 percent in storage batteries, and 10 per- 
cent in miscellaneous products. | | a | 

Mill. Close Mines, Ltd., the largest producer in the United Kingdom, 

| produced 10,000 tons less in 1936 owing to a fall in the grade of ore. 
Experiments are being conducted with a view to recovering by flota- 
tion the metal content of fines discharged from the mill. Attempts 
to revive lead mining in several of the old districts are being continued. 

The Lead Industries Development Council, an organization of 
British lead producers, established a Technical Information Bureau | 

in 1936, the object of which is to develop new uses and to improve old | 

; uses of lead. The Bureau will also endeavor to encourage standardiza- 
tion of lead products. | - : | | | 

| Yugoslavia.—Trepca Mines, Ltd., the largest producer of lead in 

Yugoslavia, treated 600,200 metric tons of ore, from which were ob- 

| | tained 65,700 tons of 80 percent lead concentrates containing nearly 
27 ounces of silver per ton and 78,100 tons of 50-percent zine concen- 

| trates. Exports of lead ore decreased from 74,900 metric tons in 1935 

a to 55,700 tons in 1936. Belgium continued to be the leading importer, , 

taking over 35,000 tons, and Italy ranked second with 11,000 tons. 

Zletovo Mines, Ltd., with a reserve of nearly 1,000,000 tons of ore 

| containing 11.5 percent lead, 3.5 ounces of silver per ton, and 1.7 

. percent zinc, is planning to erect a plant to treat 110,000 tons of ore 
annually for the recovery of lead and silver. Kapaonik Mines is to 
be brought into production in 1937. The ore will be treated at the 
Trepcea mill.
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The zinc industry of the United States enjoyed its fourth consecu- | 
tive year of recovery in 1936. Production, consumption, and price 

_ all increased decidedly over the 1935 figures, and stocks on hand at | 
smelters at the close of the year were the lowest since 1928. Incon- — | 

| sequence of all these factors, zinc producers experienced their best year — 
since 1929. | 

The St. Louis quotation for prime western zinc fluctuated between . 
a low of 4.75 cents per pound established in July and a high of 5.45 
cents at the close of the year. The average was 4.90 cents compared 
with 4.33 cents in 1935, but the increase was due more to the mainte- | 
nance of levels attained during the latter part of 1935 than to the higher 
levels recorded during the last month and a half of 1936. From Jan- 
uary to November quotations moved between the narrow limits of 4.75 
and 4.90 cents. The statistical position during this period undoubt- 
edly justified higher prices, but the unfavorable London market es- | 
tablished a definite ceiling for domestic quotations. From January 
to November London prices were 2 cents per pound below the New . 
York market. In view of the United States tariff of 1% cents, this 
situation constantly threatened producers with the loss of domestic 
markets to foreign metal, imports of which increased to 11,660 tons, 
the highest amount recorded since the beginning of the century. 
This situation was relieved, however, by the tremendous buying wave 
in Europe, which began in the latter part of the year and continued into 
1937. In March 1937 London prices actually exceeded domestic 
quotations. 

1 This report deals primarily with the smelting branch of the industry. Full details of zinc mining are 
given in the various State reports. Some zine ore is used directly in the manufacture of zinc pigments. 
(See chapter on Lead and Zinc Pigments and Zine Salts.) 191 |
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Improvement in industry frequently is measured in terms of price, | 
but it should be remembered that to a large extent price merely 

reflects the balance between production and consumption. Since 
| there has been no dearth of zinc production in recent years, the 

increase in consumption has been the significant factor in the recovery 
| experienced by this industry. In 1936 consumption of zinc of all 

kinds, except rolled zinc, mecreased: substantially. Production of 
| rolled products was satisfactory, and the slight decline in 1936 was 

7 due largely to a recession in the use of glass-jar tops, for which there 
was an unusual demand in 1935. Galvanizing, the principal use of 
zinc, increased 24 percent over 1935, and the use of zinc in brass was | 

| 35 percent greater, due in part to the record sales of brass pipe for 
| water lines. Die castings took 30 percent more: zinc in 1936 than | 
. in 1935 and the quantity used for this purpose in 1936 was twice 
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FIGURE 29.—Trends in the zinc industry in the United States, 1900-1936. Imports of slab and sheet zinc 
are not shown, as they seldom exceed 500 tons annually. In the last few years, however, they have in- 
creased, and in 1936 amounted to 11,900 tons. 

that so used in 1929. Consumption of primary and secondary slab 
zinc was only 8 percent below the peak established in 1929. 

Outside the United States production and consumption rose to 
higher levels although, as previously mentioned, the price situation 
was not satisfactory. During most of 1936 supplies exceeded demand, 
a situation that prompted British and Belgian producers to attempt 
reformation of the cartel. British participation was offered on the 
basis of preferential treatment for producers in the United Kingdom 
in their home markets. With Germany and Italy striving for self- 
sufficiency and France experimenting with higher tariffs, agreement 
on restriction of output was impossible. This forced producers in the 
United Kingdom to ask the Government for increased tariff protec-
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tion. However, with the rapid rise in price and the shortage of sup- 
plies that developed during the latter part of the year, questions con- 
cerning cartel and tariff policies became relatively unimportant, and 
no action was taken up to the close of the year. 

| Salient statistics of the zinc industry in the United States, 1925-29 (average) and 
| 1931-86 | 

1925-29 | ,. | | average | 1931 | 1032 | 1933 1934. | 1935 1936 | 

Production of primary slab zine: 
From domestic ores.....short tons..| 589,648} 291, 996/207, 148] 306,010} 355,366] 412,184! 491, 803 
From foreign ores...----------0..-.} 12, 734)_.....---|--...-- 1,172 8, 224 8, 450 329 

| | 602, 382| 291, 9961207, 148] 307,182} 363,590] 420,634] 492, 132 

Electrolytic. .......percent of total_- 21 28 11 29 21 28 26 . 
Distilled................-.....do_...| 79 72| 89 7; 279 72 74 

Production of secondary slab zinc 
short tons__| 65,380| 34, 800| 20,000; 48,100 29,300} 55,400] 68, 000 

Stocks on hand at primary smelters | . 
Dee. 31.--.....-..--.--..--Short tons..| 45,575] 143, 592/128, 192} 110,487] 124,783| 90,539] 55, 500 

Primary zinc available for consumption . . — 
, do.__..| 1 548, 472| 1 315, 328/1216,387| 1 325, 632| 1 345, 9141 1457, 705| 538, 794 

_'Price—prime western at St. Louis: . . 
Average for year. .cents per pound-- 6. 76 3.64} 2.88 4.03 4.16 4.33 4. 90 
Highest quotation._..........do_._. 8.90|. 4.1216} 3.50 5. 00 4.40 4.95 5. 45 
Lowest quotation...._-.------do_._- 5.40| 3.1214! 2.30 2.55| 3.67144 3.70 4.75 

Price—yearly average at London_do-__.- -6. 46 2.52; 2.12 2.96} . 3.07 3. 08 3. 31 
Mine production of recoverable zinc . 

: short tons..| 724,720| 410, 3181285, 231| 384,280| 488,726} 517, 903] 2 578, 149 
Tri-State district (Joplin) 

percent of total... 49 29 34 36 35 37 39 
Western States.._...........-do___- 30| | 30; 25; -29 29 31 31 | 
Other__..._.....--..-...-...-.do___.| 21 41) 4] 35 36 32 30 7 

World smelter production of zinc . 
short tons__|1, 435, 0001, 099, 000|861, 0001, 088, 00011, 292, 000|1, 477, 00/1, 626, 000 

1 Revised figures. a 
2 Subject to revision. . | 

DOMESTIC PRODUCTION | | 

| Production of primary and secondary slab zinc——Production of a 
primary slab zinc from domestic and foreign ores in 1936 was 17 per- | 
cent higher than in 1935 and was equivalent to 82 percent of the | 
average output for the 5-year period 1925-29. It exceeded the depres- 
sion low established in 1932 by 138 percent. Less than 0.1 percent 
of the total output in 1936 was derived from foreign ores. Production 
of secondary slab zinc increased 23 percent from 1935 and was 4 per- 
cent above the predepression 5-year average. 

Primary and secondary slab zinc produced in the United States, 1927-36, in short 
tons 

Primary Secondary 

. . — OO OOOO —————————! Grand . y 
Year . total 

. . Redis- 
Domestic] Foreign! |! Total tilled Remelted| Total . 

1927_...........--.-------------| 576,960 | 15,556 | 592,516 | 42,784 | 22,016] 64,800 | 657,316 
1998_.................... | 501,525 | 11,056 | 602,581] 48,666 | 22,034] 70,700| 673,281 
1929_.......................--..| 612,136 | 13,311 | 625,447| 47,348 | 18,052] 65,400 | 690,847 
1930___...................--.-..| 489,361 | 8,684 | 498,045 | 234,849 | 14,451 | 49,300 | 547,345 
1931_.......-..-..........-. | 291,996 |-...-.----| 291,996 | 221,625 | 13,175} 34,800 | 326, 796 
1932.__...............-.-.----.-| 207,148 |-.--------| 207,148 | 14,718 | - 5,282] 20,000| 227,148 
1933__..__..........-........-..| 306,010 | 1,172 | 307,182 | 30,087] 18,013] 48,100] 355,282 
1934..-..................-.-....| 355,366 | 8,224 | 363,500) 19,691 | 9,609] 29,300] 392,890 
1935.........-........... | 412,184 | 8,450 | 420,634} 28,650 | 26,750] 55,400 | 476, 034 
1936_...--.---..----------------| 491, 803 329 | 492,132] 42,209] 25,791 | 68,000| 560, 132 

1 All foreign zinc smelted in the United States was derived from Mexican ores. | 
" 3 Includes 22 tons of secondary electrolytic zinc in 1930 and 312 tons in 1931.
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Istilled and electrolytve zinc —Of the total output of primary zinc 
In 1936, 74 percent was distilled and 26 percent electrolytic. Pro- 
duction of distilled primary zinc increased 21 percent in 1936, while 
that of electrolytic zinc increased only 7 percent. The latter was 
affected adversely by curtailment of operations in Montana the last 
half of the year owing to shortage of power. Production of redistilled | 
secondary zinc increased 47 percent, the larger part of the increase 
being in the output at primary smelters. 

Distilled and electrolytic zinc, primary and secondary, produced in the United States, 
| 1929-86, in short tons 

| | APPORTIONED ACCORDING TO METHOD OF REDUCTION 

| Redistilled secondary ! . 

Electroly- | Distilled |}——————-——_—_ 
Year es : Total 

| | ticprimary} primary | a+ primary | At second- 
. _ smelters jary smelters} 

1929__...- eee eee] 156,235 | 469, 212 11,425 | 35,998 672, 795 
: _ 1980___...--.----------.-------------------| 181,166 | 366,879 | 28,500 26, 349 532, 894 | 

1981_..-.-----------------------2-2--e-----| 81,898 | 210, 098 3 5,343 16, 282 313, 621 | 
: 1932...-.-.-.-----.---.-------2-2----s-----| 28,208 |: 183,940] «1,596 13, 122 221, 866 

1983..-.-.------------s------eseeeeeeeee--| 88,315 | 218, 867 14,230 | 15, 857 337, 269 
1934. -----+---0-+-2----s snes seeseseee-e---| 76,657 | 286, 933 4, 962 14,729 | 383, 281 7 
1935_. 2 118, 476 302, 158 13, 489 15, 211 449, 284 

bo 1936..-.----.-----2---2--ne-ee-cs----------| 127,175 | 364, 957 22, 142 20, 067 534, 341 a 

ee _. APPORTIONED ACCORDING TO GRADE ) 

| : oO Grade A | GradeB | GradeC | g,., deD | GradeE 
Year (high- | (interme- (brass (selected) (prime Total 

| grade) diate) special) western) 

1929.__.-----------------------| 207, 321 27, 430. 96, 163 341, 881 672, 795 : 
1930__...------.--22-2--2-2--..| 156, 494 26, 079 93, 270 257, 051 532, 894 
1931... eee 83, 445 23, 924 73, 274 132, 978 313, 621 
1932... ----.- eee 44, 195 13, 295 . .. 66, 844 97, 5382 221, 866 
1933__..----.-2-----secee-ee see} 104, 842 27,101 | 57,318 148,008 337, 269 
1934___.-.---.--..----2-2-2----} 116, 720 32) 621 43, 657 190, 283 383, 281 
1935._.....-----2-2-2--e-2--.-} 155, 516 49, 118 49, 909 194, 741 449, 284 
1936....-.---------------------| 183, 841 59, 879 65, 728 294,803 | 534.341 | 

1 For total productionef secondary zinc see chapter on Secondary Metals. 
2 Includes 22 tons of secondary electrolytic zinc. 
3 Includes 312 tons of secondary electrolytic zinc. . . . 

Production of primary slab zune by States —Pennsylvania, with an | 
increase of 26 percent over 1935, continued to rank first in production 
in 1936, Montana ranked second despite a slight decrease in output, 
Illinois third, and Oklahoma fourth. All the production of Montana 
and Idaho is electrolytic zinc, whereas all the other States shown | 
produce distilled zinc. 

Primary slab zinc produced in the United States, by States, 1929-86, in short tons 

| Ark M Okla- |Pennsyl-| Oth Total rkan- ee , on- a- |Pennsyl- ther 
Year Sas Idaho | Illinois | Kansas tana | homa | vania | States 

Short Value 
tons 

1929__.........] 17,923 | 16, 582 |112, 425 | 37,795 |138, 019 |111, 683 | 108, 167 | 82,853 | 625, 447 |$82, 559, 000 
1930..-...-.--.| 13,917 | 9,509 |103, 331 | 13,682 |112, 908 | 79, 742 | 101,916 | 63,040 | 498,045 | 47,812,000 
1931.--.-----..| 3,362] 8,466 | 76,290 | 4,660 | 63,090 | 26,924 | 65,445 | 43,759 | 291,996 | 22, 199, 000 
1932.--.-.-----| 639 5,955 | 67,610 |_......-| 17, 250 | 27,226 | 55,536 | 32,932 | 207; 148 | 12° 429, 000 
1933....-------| 9,129 | 7,686 | 60,140 |_-.-..--| 80,629 | 52,000 | 62, 583 | 35,015 | 307,182 | 25,803, 000 
1934_.....---.-| 11,808 | 9,935 | 55,773 |-....---| 68, 722 | 61,711 | 100, 728 | 56,913 | 363, 590 | 31, 269,000 
1935.--..-.----| 10,147 | 12, 448 | 67,348 |_..-.---|106, 028 | 58,612 | 119, 452 | 46,599 | 420, 634 | 37,016, 000 
1936....-------| 18,005 | 21, 223 | 81,174 |_-272--_]105, 952 | 62, 963 | 150, 425 | 52,390 | 492, 132 | 49, 213, 000
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| Secondary zinc.—Besides the redistilled and remelted secondary 

slab zine (unalloyed) mentioned previously, a large quantity of _ a 
secondary zinc is recovered each year in the form of alloys, zinc dust, 
zinc pigments, and zinc salts. Details are given in the chapter on | 
Secondary Metals. | 

Byproduct sulphuric acid.—An important byproduct of zinc smelting 
is sulphuric acid made from the sulphur dioxide gases evolved from 

- the roasting of zinc blende. Some of these plants also use large : 
quantities of sulphur in addition to blende to utilize a larger proportion 
of their acid-producing capacity. The following table shows the | 
production of sulphuric acid at zinc-blende roasting plants from 1929 
to 1935. Data for 1936 were not available at the time this chapter 
was prepared. | , 

Sulphuric acid (60° B. basis) made at zinc-blende roasting plants in the United 
States, 1929-35 | 

: | Made from zinc | Made from sulphur Total 

Year Value ! | | 

| Short Value! |Shorttons| Value! |Shorttons} | | 
oo | , ce a Total oer | 

1929_._..._.........-.| 627,018 | $6, 038, 183 646,980 | $6, 230,417 | 1, 273,998 |$12, 268, 600 ~ $9. 63 
1930_..--.-.-.-----.-.| 536, 614.| 5, 167, 593 474,092 | 4,565,506 | 1,010,706 | 9, 733, 099 9. 63 
1931__..---...-..-----| 426,618 | 3, 745, 706 2381, 216 | 3, 347, 077 807, 834 | 7, 092, 783 8. 78 
1932_...............-.| 341,340 | 2,594,184 | 244,644 | 1,859, 294 585, 984 | 4, 453, 478 - 7.60 
1933._....--..-.-.--.-| 355,027 | 2,676,904 | 242,493 | 1, 828, 397 597,520 | 4, 505, 301 7, 54 
1934..--......--.-..-.| 3 406, 984 | 3, 215, 173 89, 162 704, 380 496,146 | 3, 919, 553 7. 90 
1935....-.-...--------| 3 448, 476 | 3, 756, 242 | 90, 884 769, 787 534, 360 | 4, 526, 029 8. 47 

1 At average of sales of 60° acid. | 
2 Includes acid made from small quantity of pyrites. 
3 Includes acid from small quantity of foreign blende. . - 

Rolled zinc.—Production of rolled zinc in 1936 decreased 3 percent | 
from 1935. Some producers fabricate their rolled zinc into forms | 
other than those shown in the accompanying table. In 1936, 11,077 
tons of scrap resulting from zinc-rolling operations were remelted and 
rerolled. Zinc lost in waste products, such as skimmings and drosses 
and pot losses, totaled 1,690 tons in 1936—equivalent to about 3 - 

| percent of the net production of rolled zinc. Of the zinc purchased 
for rolling in 1936, 49 percent was brass special, 20 percent high grade, 
16 percent selected, 12 percent prime western, and 3 percent electro- : 
lytic and intermediate grade. Stocks of slab zinc on hand at zinc- . 
rolling mills were about 9,500 tons at the beginning and about 7,000 
tons at the end of the year. |
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Rolled zinc produced and quantity available for consumption in the United States, 
| ) - 1985-88 | | 

1985 1936 | 

| Value o Value 7 

| Short | Short | | 
. . tons Average tons Average 

- Total | per Total per 
: - pound pound 

| Production: | oo . 
Sheet zinc not over 0.1-inch thick__| - 16,061 | $2, 908, 000 $0. 091 17, 118 | $3, 262, 000 $0. 095 
Boiler plate and sheets over 0.1- 

inch thick...........-....-..---| 1,011 | _ 160,000 .079| 1,187 |. 198, 000 083 
Strip and ribbon zinc !.....-_----| 39,469 | 5,706,000]  .072| 36,639 | 5,584,000|  .076 

| Total zinc rolled !_............--| 56,541 | 8,774,000} —.078 | 54,944 |. 9,044, 000 082 
Imports.......--.--------------0ece-+- 112 9,000 |... 242! 93,000 |__........ 
Exports.....-.------------------------ 4,813 | 755,000 . 078 4, 483 723,000 | =. 081 

oo Available for consumption._......---.| 51, 840 |]-----...---_|----------] 50, 703 |_-------222-|---------- 
= Value of slab zinc (all grades) ........_|----.-.---]------------ 044 |e tee . 050 

Value added by rolling..........------|----.-----|------+----- . 034 |----------|------------ . 032 

. _ 1 Figures represent net production. In addition, 13,551 tons of strip and ribbon zine in 1935 and 11,077 . 
| tons of strip and ribbon zinc in 1936 were rerolled from scrap originating in fabricating plants operated in 

connection with zinc-rolling mills. | : 

: Lane dust—Commercial production of zinc dust in the United 
| States was begun in 1910, and from 1922 to 1927 the annual production 

| averaged about 8,000 tons. In 1936, 14,425 tons were produced, an _ 
increase of 16 percent over 1935 and the largest output ever recorded. 

The zine content of zinc dust produced in 1936 averaged 97 percent. 
oe Since 1931 virtually all zinc dust has been produced by redistillation 

. of zinc drosses and slab zinc. The production of atomized zinc dust . 
: for market is relatively small. ) 

, Zinc dust 1 produced in the United States, 1929-36 | 

| Value : - Value 

Short [| | Short [ +7... 
Year tons Average Year — tons Average 

Total] per . Total per 
pound oe pound 

| 1929_.............| 11,050 | $1,864,672  $0.084 || 1933.............| 11,157 | $1,308,594] $0. 059 | 
1930_.......____-- 9,237 | 1, 205, 740 .065 || 1934_.......--.--| - 10,856 | 1,342, 133 . 062 
1931_.._.-..-.....| 10,611 | 1, 148, 152 . 054 |} 1935__._...- 12,453 | 1, 574, 259 . 063 
1932.......-....-| 9,440 | "900, 796 048 || 1936..._--..-.-.] 14,425 | 1, 957, 300- “068 

1 The zinc dust produced is principally ‘‘distilled.’”?’ Some ‘‘atomized’’ dust was produced in each of 
the years shown except 1934-36, but the B ureau of Mines is not at liberty to publish the figures separately. 

Zine pigments and salts.——Zinc oxide, leaded zinc oxide, and litho- 
pone are the principal pigments of zinc and chloride and sulphate the 
principal salts. These products are manufactured from various 
zinciferous materials—ores, metal, and secondary substances. Details 
of the production of zinc pigments and salts are given in the chapter 
on Lead and Zinc Pigments and Zinc Salts. . 

Mine production —Mine production of zinc increased 12 percent in 
1936 and was equivalent to about 80 percent of the average pre- 
depression output. While all sections of the country shared in the 
advance, the Central States supplied more than half of the increase 
in tonnage. Oklahoma continued as the principal producer, although 
registering a decline in output. Kansas and Missouri more than made
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up for this loss, so that the Tri-State district recorded a 19-percent : 
rise for the year. In 1936 the district supplied 39 percent of the total | 
production compared with 49 percent from 1925 to 1929. Resump- 
tion of operations at Metalline Falls accounted for the larger produc- : 
tion in Washington. ‘ | | 

Mine production of recoverable zinc in the United States, 1925-29 (average) and | 
, 1980-86, in short tons 

1925-29 | ) 
State average 1930 | (1931 1932 1933 1934 1935 1936 

Western States: i 
Arizona__..---..-.-------| 2, 628 815 |--_..----]--------- 6 905 3, 337 | 13, 950 
California. _.....-..--.-.-| 3,999 |_--...--.- 80 [oe 145 361 161 18 
Colorado.._.-.-----------| 32,868 | 36,259 | 16, 187 109 1, 285 772 1, 202 1, 172 
Idaho. _.----....--.------| 29,128 | 37,649 19, 569 10, 252 | 20, 968 24, 799 31, 053 49, 500 . 
Montana...........-.----| 72, 519 26, 421 6, 747 2, 197 20,724 ; 30,721 54, 781 | 1 49, 623 
Nevada_ __.-------------.- 5, 570 14, 584 10, 431 127 6, 387 13, 940 15, 586 | 115, 785 
New Mexico...---..-.---| 28,351 | 32,765 | 27,866 | 25,593 | 30,924] 26,522] 22,126 | 20,668 
Oregon......-.-------~---|--------- 6 |_------.- 6 6 37 |~-------- 61 . 
Utah..-...---....--------| 44,385 | 44,465 | 37,201 | 20,666 | 29,745 | 28,198} 31,107 | 36,192 
Washington ....-.-.--.--- 575 352 4,974 2, 245 3, 369 1, 926 1 4, 403 

Oe oo 215, 023 | 193,346 | 123, 145 70, 195 113, 559 128, 181 159, 304 | 180, 962 

. Central States: | 7. 
Arkansas_.......--.------ TL |e} } eee ee ll 68 153 182 
Tilinois..-.------.-------- 1, 174 9 {______-_-__}_-_ ee} eee} ee] eee | 

_ Kansas_....-...---.-.-..-| 114,323 | 74,304 39, 051 26, 277 40, 947 38, 261 54, 110 79, 017 
 Kentucky--..-..--.------- 644 |... |e. ---- 2 46 228 125 127 238 
Missouri. .....-.......-.-| 16, 708 10, 811 3, 205 986 §, 042 7, 059 7, 263 18, 709 
Oklahoma......-.-..-.-._| 226, 969 | 136, 153 78, 1382 63, 437 91,065 | 107,772 | 129,763 | 129, 175 
Wisconsin.......--.......| 28, 055 12, 558 10, 088 7, 522 7, 800 9, 807 | 8, 923 8, 126 

. 382, 944 | 233,835 | 130,476 | 98, 268 | 145, 093 163, G92 | 200, 339 | 235, 447 
ee | oe | oo oe OOS neat meneame | meinen ene | A rr hte | rn pee, . 

Eastern States: 7 
New Jersey.-...----------| 98,839 | 97,626 | 94,285 | 81,460 | 75,125 | 76,553} 85,708 | 89,883 
New York..-_-.--._-----. 7,091 | 22,471 | 24,100] 16,794 | 17,733 23,188 | 23,720] 26,941 ; 
Tennessee and Virginia?.__| 25,823 | 48, 147 38, 312 18, 514 32, 770 47, 712 48, 832 44, 916 

126,753 | 168, 244 | 156,697 | 116, 768 | 125,628 | 147, 453 158, 260 | 161, 740 

| 724, 720 | 595, 425 | 410,318 | 285, 231 | 384, 280 438, 726 | 517, 903 |1578, 149 

1 Subject to revision. | 
2 Bureau of Mines not at liberty to publish figures for Tennessee and Virginia separately. | 

Mine production of recoverable zinc in the principal zinc-producing districts of the — 
| United States, 1929-36, in short tons 

ee 

District State 1929 1930 19381 1932 1933 1934 1935 1936 

Joplin region....-.....-- Kansas, Missouri, |309, 436/216, 961/119, 168] 90, 660} 137, 054/158, 092)191, 136|226, 857 
ahoma. 

Now Jersey -ooaoo--77-- New Jersey. ..----|103, 740] 97, 626) 94, 285} 81,460) 75, 125} 76,553) 85, 708) 89, 883 
astern Tennessee__....| Tennessee......--- da ee ee | trina 40, 558 48, 147| 38,312] 18, 514) 32,770] 47,712| 48, 832| 44, 916 

Summit Valley (Butte).| Montana_........_| 50, 550} 13, 984}.-....-|..----.| 15,481) 21, 165] 37,646) (7) 
Coeur d’Alene region._.| Idaho._.........._| 43, 046] 33, 145] 18, 934] 10, 251) 20,958] 24,799) 31,009} 44, 310 
St. Lawrence County...| New York...__.._} 10,250} 22,471) 24,100} 16, 794) 17,733) 28, 188) 23,720) 26, 941 
Bingham...__-----.-...] Utah........-.-..| 21, 794} 22, 362} 26, 608} 21, 746 20, 648| 16,611} 17,996] 17, 422 
Willow Creek...........| New Mexico..._._| 22, 865] 16, 638] 20, 817| 20,356) 18, 665} 16, 847| 13,372) 9, 667 
Pioche........_.........| Nevada....-......| 6,498] 11,086] 6, 708)....._.| 4, 188| 11,196} 12,183] () 

Central.......__..._....| New Mexico. _..._} 11, 224) 15,319} 7,050] 5,121} 11,220} 9,109) 8,404! 10, 706 : 

_ Park City region.......| Utah_._..--._...._| 27, 965} 19, 543) 9, 436} 7,863} 8,296} 9,693] 9,659) 13, 579 , 
Upper Mississippi | Iowa, northern Dli- | 17,017 12,567} 10,088} 7,522| 7,800) 9,807; 8,923) 8, 126 
Valley. nois, Wisconsin. . 

Ophir. ___......--.----.] Utah ..--.~-.----.{--.----|------- 10{_-_-.-. 32) 920} 2,167| 3, 563 
Leadville......_........| Colorado._........}| 13, 414] 11,519] 2, 887 63} 1, 246 §15 924 871 

San Juan Mountains....|.....do............| 14,403) 10, 434 41 4 9 125 153 140 

Warm Springs..........| Idaho...----...--.} 2,488) 3, 073)----...]------- 10}_-..-.. 39} 4,771 
Metaline Falis..........| Washington.......} 1,031 352} 4,974}. 2,245} 3,369) 1,926).......} 4,389 
Battle Mountain........}| Colorado_.......-- 420| 14, 272| 13, 259}.......]-....-.]-------|---.---]--.---- 
Southeastern Missouri | Missouri..........| 3,473] 4,307; 1,220 40)_...2--}----.--]------- 44 

region. 
eee 

1 Data not yet available. 

153336—37——_14
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a : | | STOCKS - SF | 

Stocks of slab zinc on hand at primary and secondary smelters at 
the end of 1936 were the lowest since 1928. Stocks of the higher 
grades of zinc (A and B) declined from 13,546 tons at the beginning 
of the year to 7,536 tons at the close. Stocks of the lower grades 
(C, D, and E) were reduced from 78,144 tons to 48,590 tons. Less 

| than 1 month’s supply of zinc was on hand at the end of 1936. _— 

Stocks of zinc on hand at zinc-reduction plants in the United States at end of year, 
: : 1929-86, in short tons . 

: 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 

At primary reduction plants...__...| 85,904 |167, 293 |143,592 1128, 192 110, 487 194, 783 | 90,539 | 55, 500 | 
_ At secondary distilling plant._......| 3,549 | 1,909 | 2, 497 | 3,370 | 2,479; 2,685 | 1,151 626 

. 89, 453 |169, 202 |146, 089 |131, 562 {112,966 |127, 468 | 91,690 | 56,126 | 

Stocks of zinc ore in the Tri-State district also declined during 1936. 
On January 1 there was on hand about 17,000 tons of concentrates 

| with an estimated recoverable zinc content of 9,000 tons, whereas on 
December 31 stocks of ore were less than 12,000 tons, representing 

| about 6,000 tons of metal. | | | | 
The only data available on stocks of slab zinc outside of the United 

_ States for 1936 are trade estimates. The British Metal Corporation, 
: Ltd., m its review of nonferrous metals for 1935, stated that zinc 

stocks ex United States probably were less than 110,000 tons at the 
close of that year. For 1936, however, the corporation gives no 
estimate of totals but suggests that stocks may have declined about 

| 10,000 tons. On this assumption foreign stocks of 100,000 tons at 
: the end of 1936 are indicated, which, added to domestic holdings of 

| 56,000 tons, makes a world total of 156,000 tons compared with 
200,000 tons at the end of 1935. 

DOMESTIC CONSUMPTION | | 

New supply—The supply of new zinc available for consumption | 
in 1936 increased 18 percent over 1935 and equaled 98 percent of the 
5-year predepression average. This remarkable recovery in zinc 
consumption exceeds that of copper, lead, and pig iron to a consider- 
able extent, as consumption of new copper in 1936 was only 84 percent _ 
of the 1925-29 average, lead 55 percent, and pig iron 81 percent. The 

| better showing of primary zinc may be ascribed to the fact that a 
smaller proportion of zinc than of copper and lead is consumed in 
the manufacture of capital goods, production of which has lagged 
behind consumers’ goods. A large proportion of zinc is used in 
galvanized wares, paint pigments, radio and flashlight batteries, 

_ fruit-jar covers, and other items that pass on to the consuming public 
rapidly. Moreover, the uses to which zinc is put are such that there 
is much less return of scrap than for lead and copper.
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Primary slab zinc available for consumption in the United States, 1929-36, in 
| short tons 

1929 1930 1931 1932 1933 | 1934 1935 1936 

Supply: | 
Stock at smelters Jan. 1_-........| 1 48, 432} 85, 904 167, 293) 143, 592) 128, 192] 110, 487| 124, 783 90, 539 Production______...._......_..._] 625, 447 498, 045] 291, 996) 207, 148} 307, 182) 363, 590 420, 634} 492, 132 - Imports. .--.-..-------- eo. 226 281 274 310; 1,890| 1,725} 4,444) 11, 660 

Total available.__._..._._._...| 674, 105 584, 230} 459, 563} 351, 050| 437, 264] 475, 802 549, 861] 594, 331 

Withdrawn: 7 
Exports. ..-..----.----------..--] 14,411] 4, 633 643] 6,471 1,145; 5,105; 1,617 37 Stock at smelters Dec. 31._._....| 85, 904] 167, 293 148, 592} 128, 192] 110, 487] 124, 783 90, 539) 55, 500 

Total withdrawn.__-_........- 100, 315; 171,926] 144, 235] 184, 663] 111, 632 129, 888} 92,156] 55, 537 

Available for consumption...__.....- 2573, 790}? 412, 304/?315, 328)2 216, 387|2325, 632 2345, 914|2457, 705] 538,794 . 

1 Includes stocks at secondary distilling plants. to - . De : 
2 Revised figures. } | | | 

Industrial use of slab zinc.—In addition to the new supply noted | | 
above, a large tonnage of secondary zinc is available each year for - 
industrial use. The American Bureau of Metal Statistics estimates | 
the total industrial use of primary and secondary zinc during the past , 
8 years as follows: | 

Estimated industrial use of zinc in the United States, 1929-36, in short tons 1 

Purpose 1929 1930 | 1981 1932 1933 1934 1935 | 1936 

Galvanizing: . | en Sheets.........-.| 142,800 | 103,900 | 77,100} 52,500} 74,400 | - 83,300 | 110,000 | 132,000 Tubes_______-____- 52, 200 38, 800 28,300 | . 16,000. 22, 600 22, 000 25, 000 36, 000 Wire__.._._-.-...- 39, 000 25, 100 21,600 | . 12,100 21,700 | - 20,000 25, 000 30, 000 Wire cloth____._.- 10, 800 9, 400 6, 900 4, 400 4, 800 4,000 ; - 5,000 6, 000 ~ 7 - Shapes ?2_....-_...| 45, 200 39, 800 34,100 | ~ 24,000 24,500 | . 22,700 30, 000 38, 000 

290,000 | 217,000 | 168,000 | 109,000 148, 000 152, 000 | 195,000 | 242,000 . Brass and castings 3._| 185,000 | 120,000 |: 98, 000 66, 000 94, 000 98,000 | 124,000 | 168,000 Rolled zine._...-..--.| 468,300 | 4 51, 400 49, 300 40, 000 41,300 40, 900 56, 500 55, 000 Die castings. __...___- 36, 000 21, 500 20, 000 17, 000 26, 000 32, 000 55, 500 72, 000 Other purposes 5_..__-_ 55, 000 41, 000 34, 700 27, 000 41, 000. 37, 000 42, 000 48, 000 

634,300 | 450,900 | 370,000 | 259,000 | 350,300 | 359,900 | 473,000 | 585, 000 td 
1 Year Book, American Bureau of Metal Statistics, 1936. . . 
? Includes pole-line hardware, hollow ware, chains, and all articles not elsewhere mentioned. The estimates for the use of slab zinc under this head, and also for wire cloth, are probably incomplete. . 3 Includes all casting other than die casting, slush casting, and battery zinc. 
4 Includes some duplication of tonnage. . 
5 Includes slab zinc used for manufacture of French oxide, lithopone, atomized zinc dust, wire, and zinc for wet batteries, slush castings, and desilverization of lead. | 

The industrial use of zinc in 1936 was the largest recorded since 
1929. All important uses except rolled zinc took larger tonnages 
than in 1935, and the quantity used for die castings was twice that 
recorded in 1929. Galvanizing used 41 percent of the total zinc 
consumed in 1936 and took 24 percent more tonnage than in 1935. 
The totals for this item include 4,587 tons used in electrogalvanizing 
im 1936 and 3,115 tons in 1935, mostly in the manufacture of wire . 
and wire cloth. Of the rolled zinc produced in 1936 (1935 figures in 
parentheses), 18,700 (15,300) tons were used for battery cans; 15,500 
(18,000) for glass-jar tops; 1,200 (1,000) for boiler plate and special 
sheet not over 0.1 inch thick; 4,500 (4,800) for export; and the rest 
for miscellaneous purposes. Increased use. of zinc in brass in 1936 

—Yeflects greater activity in automobile manufacture and building.
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: The sale of brass pipe for water lines is said to have exceeded all 
previous records. The principal use included in “other purposes” 
is French process zinc oxide, in the manufacture of which nearly 

| 33,000 tons of slab zinc were used in 1936, compared to 27,000 tons 
in 1935. Other important miscellaneous uses include slush castings, 
cast zinc for wet batteries (2,174 tons in 1936), and lead desilveriza- 

| tion. For the manufacture of brake lining 500 tons of zinc wire was 
used in 1936 and 300 tons in 1935. 

| | PRICES | oe 
, | The price of zinc increased further in 1936. The average for prime | 

-_-western at St. Louis was 13 percent above the 1935 price but was still = 
- 28 percent below the 1925-29 average. Zinc, however, has fared | 

better than copper and lead as to price advances, as 1936 averages 
: for those two metals were, respectively, 35 and 37 percent below pre- | 

depression levels. a | 
7 At the beginning of the year the quotation stood at 4.85 cents. There | 

was little change during the first half of the year, but from the latter 
: : part of June to the middle of July there was a temporary sag from 4.90 

to 4.75 cents, the latter proving to be the low for the year. During 
| the last 2 months buying became brisk, and the quotation rose from _—|/ 

| 4.85 cents early in November to 54.5 cents at the close of the year. 
| Domestic price movements were restricted by the London market, 

an which was held back most of the year by an abundance of supplies. | 
: For the first 10 months of 1936 the differential between London and — 
| New York prices averaged about 2 cents. Since this was higher than 

the United States import duty of 1% cents, domestic producers could 
| _ not raise prices farther without losing business to foreign producers. 
. The upward swing in prices resulting from the buying spree that began | 
. _ the latter part of the year was more pronounced in Europe than in the | 

United States. London prices therefore moved forward more rapidly, 
and by December the differential between London and New York had 

— declined to 1.72 cents. In March 1937, London prices actually ex- 
ceeded domestic quotations. | 

The price of 60-percent zinc concentrates at Joplin was 11 percent 
higher than in 1935. The smelter margin was 2.24 cents per pound 
of zinc compared with 1.93 cents in 1935 and 2.96 in 1929. 

_ Prices of zine and zinc concentrates, 1929-36 " 

1929 | 1930 | 1931 | 19382 | 1933 1934 | 1935 | 1936 

Average price of common zinc at— 
St. Louis (spot)_.......cents per pound..| 6.49 | 4.56 | 3.64 | 2.88 | 4.03 | 4.16 | 433] 4.90 
New York...-.__.-_-----_----------do__..| 6.84 { 4.91] 3.99 | 3.25 4.40 | 4.51 | 4.70 5. 28 
London....---_---..---------------do_.--| 5.40} 3.60} 2.52 | 2.12] 2.96; 3.07] 3.08] 3.31 

Excess New York over London.___-----do_---| 1.44 | 1.31] 1.47] L13] 144) 144] 1.62] 1.97 
Joplin 6C-percent zinc concentrates: 
Price per short ton___...._.......dollars_.| 42.39 | 31.97 | 22.69 | 17.83 | 26.88 } 27.14 | 28.81 | 31.95 
Price of zinc content_...cents per pound_-| 3.53 | 2.66 | 1.89 | 1.49} 2.24] 2.26; 2.40 | 2.66 
Smelter margin-..-...---.---..---.do_--.| 2.96 | 1.90} 1.75 | 139] 1.79] L90| 1.93 | 2.24 

, Price indexes (1925-29 average=100): 
Zine (New York)-.-..-.-...--.___-------- 96 69 56 46 62 63 66 74 
Lead (New York) .-.---.__----..-.-2--.-.-- 91 74 57 43 52 52 54 63 
Copper (New York).---.._-..-----.---.--] 128 89 56 38 48 58 59 65 
Nonferrous metals }___.-..22222-22--------| 107 83 63 50 60 68 69 72 
All commodities 1_.-_-2_2 2-222 eee 97 88 74 66 67 76 81 82 

1 Based on price indexes of the U. S. Department of Labor.
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Average monthly quoted prices of common zinc (prompt delivery or spot) at St. Louis | 
and London, and of 60-percent zinc concentrates at Joplin, 1935-86 1 

1935 1936 | 

60-percent | Metallic zinc (cents| 60-percent | Metallic zine (cents Month zine concen- per pound) zine concen- | per pound) . 
trates in the trates in the 
Joplin region Joplin region 

| (dollars Per | st. Louis London (dollars Per | St. Louis! London 

- January. _---...----2---------__|. 26. 00 3.73 2. 62 32. 00 4.85 3.21) February.____.--.---..-.-...-... 26. 00 3.72 2.57 32.00| 4.86 3.38 March....._._._..---...-_...... 26. 00 3. 90 2. 58 32. 00 4, 90 3. 55 April....-.._.-.-----.-.-..-.-. 25.72| 4.08 2. 78 32. 00 4, 90 3. 35. | May...__._.-.---.-.-.---.-..-- 26. 00 4,22 3.17 32, 00 4, 90 3, 23 June....__.-_..------...--. 27. 93 4. 30 3.03 32. 00 4, 88 3.11 July.._._-_.---.----.--. 28. 00 4, 33 3.11 30. 76 4.79 3. 04 | August....._...--.---....-..... — 29, 50 4. 5A 3.261 31.00 4. 80 3.04 September-__...-........-_--___._- 30. 00 4, 67 3. 39 31,12 4.85 | 3. 13 October__......-......-..._.-.-... 31. 55 4. 83 3. 60 31. 50 4. 85 3. 18 , November_._--.--.-.--..-.-.-.... 32. 00 4. 86 3. 56 31. 86 4. 98 3. 56 December__.----.---...-.--.... 32, 00 4, 85 3. 32 33. 81 5. 28 3. 93 
Average for year_.__...____- 28.81 4, 33 3. 08 31. 95 4.90 3. 31 

1 All quotations from Metal Statistics, 1937. Conversion of English quotations into American money based on average rates of exchange recorded by the Federal Reserve Board of the Treasury. | 

Average price of zinc received by producers, 1929-36, by grades, in cents per pound | 

1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 | 

Grade A (high grade) 1___._.-222.--_--.-- 28. . Grade B (intermediate) __~77727-77777777777-|} 6.80 | 4.92] 400] 3.25] 435] 450] 4.55 | 5. 15 
Grades C and D (select and brass special)!__.| 6.44) 4.71] 3.63/ 295] 3.98] 4.10] 431] 4.91 Grade E (prime western)._-................-.| 6.42] 469] 3.73 | 2.85] 4. 07; 4.15 | 4.32 | 4.89 All grades. -_---.--222--2 2222 .__-_-_| 6.6 4.8 3.8 3. 0 4,2 4.3 4.4 5.0 . Prime western; spot quotation at St. Louis...| 6.5 4.6 3.6 2.9 40 | 42 4.3 4.9 _ 

- : 
. . , ~ 

- —_ Sr SSP PhS eS 
. 

1 American Metal Market quotes average prices of high grade and brass special as follows: High grade (f. 0. b. New York), 1929, 7.88 cents; 1930, 5.58 cents; 1931, 4.63 cents; 1932, 3.99 cents; 1933, 5.25 cents; 1934, 5.24 cents; 1935, 5.33 cents; 1936, 5.90 cents; brass special (f. 0. b. East St. Louis), 1929, 6.60 cents; 1930, 4.64 cents; 1931, 3,73 cents; 1932, 2.96 cents; 1933, 4.08 cents; 1934, 4.23 cents; 1935, 4.41 cents; 1936, 4.98 cents. 

ZINC-REDUCTION PLANTS | | 

Zine smeliers—At the close of 1936 there were 21 primary zinc- 
distillation plants in the United States, of which 17 were active | 
sometime during the year and 4 were idlé throughout the year. The | 
Illinois Zinc Co. shut down its smelter at Peru, Ill., and started up its 
new plant at Dumas, Tex. The new plant has two natural-gas-fired | 
horizontal-retort blocks and is reported to have the capacity to produce 
12,000 tons of metal annually. Dismantling the plant at Kusa, Okla., 
which had been idle since 1932, was completed in 1936. The St. 
Joseph Lead Co. began large-scale production of metallic zinc at its 
electrothermic smelter near Josephtown, Pa. Formerly this plant had _ 
been producing only zinc oxide. Early in 1937 the Van Buren, 
Ark., smelter, which shut down in 1927, was acquired by interests 
associated with the Eagle Picher Mining & Smelting Co. According 
to reports, the plant will be rehabilitated and put into operation soon. 
Additional vertical-retort furnaces were installed at Palmerton | 
during 1936. 

At 16 plants active during 1936 there was a total of 66,972 horizontal 
retorts available for use, of which 40,903 were in operation at the close
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of the year. At 3 of these plants there were 52 continuous vertical- 
retort furnaces, all of which were in production at the close of the year. 
Many of the primary smelters treat scrap as well as ore. Horizon- 

tal-retort plants at Beckemeyer and Sandoval, IIl., and large graphite 
retort plants at Trenton, N. J., Philadelphia and Bristol, Pa., Wheel- 
ing, W. Va., and Tottenville, N. Y., operate exclusively on scrap. 

Electrolytic plants.—The Evans-Wallower Zinc Co. plant at East St. 
Louis has been idle since 1931. The Anaconda plant of the Anaconda 
Copper Mining Co. resumed operations early in 1936 and the Great. 
Falls plant was active all year, but operations at both plants were — 
curtailed during the last half of the year owing to shortage of power 
as a result of the drought. The Kellogg plant of the Sullivan Mining | 

| Co. maintained full-scale production during 1936, and a substantial | 
| increase in capacity is being planned. At the 3 active plants, 1,464 | 

, cells out of a total of 2,040 were in use at the end of the year. © 

| oe TECHNOLOGY | | 

- Mining.—Mechanical loading has been an important factor in 
| reducing the cost of mining and in making possible operations in | 

| moines where high temperatures preclude efficient hand shoveling. A 
| survey ? conducted by the Bureau of Mines shows that from 1923 to | 

1936, 3,752 scraper loaders and 470 shovel loaders were added to the | 
mechanical equipment of underground metal and nonmetallic mines 

A in the United States. It also. shows that interest in mechanical 
loading is widespread and that the potential use of such equipment is 

| large. Adoption of mechanical loading in the Tri-State district has 
been retarded by the small scale of the operations under which capital a 

| investment for mechanical equipment would not be justified. Several 
zinc mines in the Eastern, Southern, and Western States are equipped 
with mechanical loaders. | : 

Detachable drill bits appear to be gaining favor, although opinions | 
on their merits vary greatly. The Bureau of Mines has issued two 
reports on the subject, Information Circulars 6877 and 6911. At 
plants not equipped with elaborate drill-sharpening equipment for 
old-style drill steel, hot milling is preferred to forging methods. The 
practice in the Wisconsin zinc fields is described in Bureau of Mines 
Information Circular 6907. 

| At the Sullivan mine, British Columbia, the problem of miming 
pillars has necessitated the filling of rather flat-dipping open stopes. 
This is being accomplished by discharging a free-flowing mud into the 
stopes through openings at the surface. Excess water is drained from 
the mud through outlets provided in a concrete dam constructed at 
the bottom of the stope. On the surface, clay and gravel are con- 
veyed, by means of bulldozers of the caterpillar type, to a grizzly 
covering the raise from the stope. The water is added just below the 
grizzly and mixes with the dry dirt as the mass descends. It is ex- 
pected that the mixture will set sufficiently to permit easy pillar 
recovery. , 

Milling. —R. A. Pallanch? aptly calls attention to the fact that 
metallurgical practice is governed to a large extent by economic con- 
siderations and that the efficiency of separation processes must be 

2 Plein, L. N., Berquist, F. E., and Tryon, F. G., Mechanical Loading Underground: Eng. and Min. 
Jour., vol. 138, no. 5, 1937, p. 241. 

3 Pallanch, R. A., Factors Governing the Separation of Lead and Zinc in Ore by Flotation: Min. and Met., 
vol. 17, no. 356, 1936, pp. 386-389.
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gaged in terms of ‘economic recovery.” He also points out that while | 
selective flotation has been a boon to the lead-zinc millman, it has its 
limitations. These can be determined by use of the microscope, thus _ 
eliminating much useless effort in trying to achieve impossible results. 
In the Tri-State district, the Eagle-Picher Mining & Smelting Co. 

has announced its intention to increase the capacity of the central mill 
| from 6,000 to 10,000 tons per day. This company apparently is | 

looking forward to an increased supply of ore from the older sections 
of the district in the vicinity of Joplin. In this connection, the use of . 
screens and picking belts by the Webb City Lead & Zinc Co. to 
improve the grade of ore in the Webb City-Oronogo field from 4.5 | 
percent zinc to 7 and 8 pércent is of interest. The higher-grade 
product can be shipped profitably to Eagle-Picher’s Central mill. 

_ A new edition of Flotation Plant Practice by P. Rabone was 7 
published in 1936. | | 

Reduction.—No branch of metallurgy has shown more improvement 
in the last decade than that of zinc. Refinements in the electrolytic 
process and the introduction of large, vertical, continuously operated 
retorts have threatened extinction of the small horizontal-retort 
process, which had been standard practice for over a century. How- 
ever, the erection in 1936 of a new plant using horizontal-retort smelting | 

- Indicates that under some conditions, this process is still desirable. 
The new plant is that of the Illinois Zinc Co., at Dumas, Tex. 
It contains two gas-fired retort blocks with a capacity of 12,000 tons 
of metal per year, and further increase in capacity is anticipated. — 
The plant uses natural gas as fuel and smelts zinc ores from the 
company mine in New Mexico. | 

| The Queneau process offers possibilities for the production of higher 7 
grades of zinc by retort smelting and improved recovery of byproducts 
such as cadmium. The calcined concentrate is subjected to a chlori- | 
dizing roast, which removes most of the contaminating metals and ~ ~ 
leaves an exceptionally pure product for zinc distillation. A similar 
process, in which fluorides are used instead of chlorides, also has been 
proposed. 

Bunce* has. described the vertical-retort, continuous-smelting 
process developed by the New Jersey Zinc Co. Twelve new furnaces , 
were installed at Palmerton during 1936, making the total 28 at this 
plant. This type of furnace is used also at Depue, Ill.; Meadowbrook, 
W. Va.; Avonmouth, England; and Oker, Harz, Germany. 

According to U. C. Tainton,® major improvements in the electrolytic 
process cannot be visualized except by a complete change in the method 
of attack. The modern plant makes metal 99.99 percent pure with 
99.999 percent metal in the offing. Recovery ranges from 95 to 99 
percent of the zinc contained in the feed. Conversion of high-tension 
alternating to direct current is accomplished with an efficiency of 
about 95 percent, and current efficiencies are 90 percent or better. 
Large-scale production. has cut labor costs to very little. The Sullivan 
plant at Kellogg, Idaho, is being enlarged, and several new plants are 
under construction abroad. During 1936 a second plant for zinc- 
coating steel wire by electrolysis was put into operation at Johns- 
town, Pa. The plant uses roasted zinc ore as a raw material. 

4 Bunce, E. H., An Advance in Zinc Smelting: Eng. and Min. Jour., vol. 137, no: 11, December 1936, 

OP raiaton, U. C., Metallurgy of Zinc: Min. and Met., vol. 18, no. 361, January 1937, p. 17.
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Commercial production of metallic-zine by electrothermic smelting 
| was begun in 1936 at the Josephtown, Pa., plant of the St. Joseph Lead 

| Co. The smelter was erected in 1930, but heretofore it has produced 
only zinc oxide. Sulphuric acid is produced as a byproduct. The 

| process was described by George F. Weaton at the February 1937 
meeting of the American Institute of Mining and Metallurgical 

| Engineers. Weaton’s paper, as well as many others describing the 
present state of zinc metallurgy, is included in volume 121, Transac- 
tions of the Institute, entitled ‘(Metallurgy of Lead and Zinc’’, pub- 

— lished in 1937. | | | | 
: FOREIGN TRADE ° | 

Imports—The following tables give zinc imports into the United 
, States from 1930-36, inclusive, and a record of bonded-warehouse 

| inventories. 

Zine ores imported into the United States, 1930-36, in short tons ! 

Other : Other 
Year Canada| Mexico} coun- | Total Year Canada| Mexico} coun- | Total 

Lo tries _ | tries 

= 13 | 25,644 | 182 | 25,839 Z— (2) | 14,277 @ 14, 277 
1931_..-_--------| () 778 | 2 780 || 1985._.__-__-_.--]_.-.----| 10,520 |-.-.----| 10,520 
1932._..-..--.-..|---.----] 1,904 |.-.-----| 1,904 |] 1936.202277 TTT) TT) aa |} 1 
1933..-.-..-..-.-| 44 | 2,089] (@) | 2,138 | | 

4 Data for 1934-36 include ore imported for immediate consumption plus material entering the country 
under bond, as do figures for earlier years. . 

2 Less than 1 ton. - m 

Zinc remaining in warehouse in the United States, Dec. 31, 1980-36 

Ore Blocks, Dies, and Zine sheets 

Year 
. Zinc 

content Value | Pounds | Value | Pounds | Value 
(pounds) 

1930._._.------------------------------| 27, 185, 311 | $784, 670 43, 334 $2, 081 
1931__...._.-.--_-------.--------------| 22,377,439 | 269, 019 22, 909 - $160 71, 089 2, 896 
1932.....-_--__-_-------------.--------| 10,211,618 | 240,338 |..__--_---|----------| 48, 339 2, 071 

. 1933........--.------------------------ 7,985, 703 | 178, 291 101, 523 7,622 |_..-------|---------- 
1934...--..-..----2s-2e-2s-----------| 114,354,485 | @) qt) (ty (3) (2) 
1935..-__.-....-.---.-.---.-----------.| 118,840,586 | —) (1) (1) (2) (2) 
1936..-.........--.--.--------------| 110,690,882 | 2) (1) () (2) (@) 

1 “Blocks, pigs, and old’”’ included with ‘‘ore’’; not separately recorded. 
2 Data not available. | 

Imports of zinc ore virtually ceased in 1936 and were the lowest 
recorded in over 30 years, but imports of slab zinc more than doubled 
and were the highest since the beginning of the century. Of the 
11,660 tons received in 1936, 6,869 came from Mexico, 2,301 from 
Norway, 1,204 from Canada, 1,058 from Poland, and 228 from other 
countries. Much of the metal imported is used in manufactures and 
exported with benefit of draw-back. 

6 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce.
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Zinc imported for consumption in the United States, 1930-36 

. a - ' Blocks or pigs Sheets Old Zine dust | 
; a «Vali of 

Year Short Short Short Short facture: value or or or or - actures . tons Value tons | Value tons | Value tons | Value 

1930_...........| 281 | $25,380 65 | $6,420/ 135 1$1,968| 76 | $7,086 | $76,062 | $116, 925 
. 1931... 2.2. 274 14, 793 20 | 2,283 (?) 35 1 ' 97 | 13,591 30, 799 

1982. ..- 2222-2. 310 20, 132 39 | 4,636 |_-___...}--__ Lee aoa 966 9,318 ; 35,052 - 
1933...-..----.-| 1,890 | 127,416 46 | 6,703 |... _]-- 2 _e 31 | 2,244 7,400 | 143, 763 
1934___.....--..) 1,725 | 112,923 55 | 6,978 |_.-..---]--_.-__- 18 | 1,395 8,523 | 129,819 , 
1935_..2....--..| 4,444 | 270,350 132 | 9,423 3 29 3 979 40 | 2,486 1,149 | 284,387 
1936........---.| 11,660 | 770,496 242 | 23,077} 415] 4769 56 | 3,647 | | 540] 798,529 | 

1 Includes 33 tons of dross and skimmings, valued at $1,829, imported June 18 to Dec. 31; not separately . 
recorded prior to change in tariff. 

2 Less than 1 ton. 
3 Includes 29 tons of dross and skimmings valued at $974. 
4 Includes 14 tons of dross and skimmings valued at $721. . 

Ezporits—The total value of the 1936 exports of zinc ore and 7 
domestic and foreign manufactures of zinc (not including galvanized | 
products, alloys, and pigments) was approximately $1,008,000, a 
decrease of 7 percent from 1935 and 94 percent from the recent high in - 
1925. Exports of sheet and strip zinc declined 7 percent in 1936. | 

} Besides the items shown in the accompan tables, considerable | 
e e . ° , e , ° 

zinc 1s exported each year in the form of brass and pigments and in 
galvanized iron and steel. The American Bureau of Metal Statistics ) 
estimates that 10,900 tons of zinc were exported in galvanized prod-. 
ucts in 19386 compared with 12,800 tons in 1935. Export data on 
zinc pigments and chemicals are given in the chapter on lead and 
zinc pigments and zinc salts. Much of the zinc used in the manu- 
facture of these products is of foreign origin and when exported a 
draw-back-is paid amounting to 99 percent of the import duty. In oe 
1936, draw-back was paid on 8,909 tons of zinc, of which 5,009 tons 

_ had been imported as slabs and 3,900 tons as ore. Totals for pre- | 
| vious years were: 1935, 7,297 tons; 1934, 4,139 tons; and 1933, 857 

tons. t oe 

Domestic zinc ore and domestic manufactures of zinc exported from the United States, : 
ae 1930-36 

-— A A A tT hp PSE . 

Zinc ore and con- Pigs or slabs! | Platesand sheets} Zincdross | Zinc dust 

Year © |} 
Short | ; Short Short | Short Short 5 | tons Value tons Value tons Value tons | Value tons | Value 

1930__._...___|--..----|-----.----| 4, 683 | $450,417 | 3, 868 | $761,007 | 1, 162 [$57,288 | 1, 177 |$194, 252 
1) 13 $373 643 51,010 | 2,759 | 461, 130 382 | 19, 218 1, 400 | 204, 277 

/-1982____--__)__--__-|-_--_-__.] 6,471 | 277,612 | 3,010] 432,849) 178| 8,357] 1,378 | 189, 236 
1933_..-......| 2809] 243,650 | 1,145 79, 274 | 3,189 | 467,742 (2) (2) 1, 569 | 234, 125 
1934__________| 23, 621 | 2 157,419 ; 5,105 | 284,023 | 3,462] 569, 208 (3) (?) 1, 489 | 223, 868 
1935_..-......| 2461 | 210,818 1, 617 83,925 | 4,813 | 755, 0383 (?) (2) 1,613 | 238, 158 - 1936_.-_-...| 2245| 25,902 37| 4,962| 4,483 | 723,142] (2) (2) | 12783 | 273,813 
a 

1 Includes slab zinc made from foreign ore. Not separately recorded. 
2 Zinc dross included with ore and concentrates; not separately recorded. |
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Slab and sheet zinc exported from the United States, 1983-36, by destinations, in 
. short tons 

Slabs, blocks, or pigs Sheets, strips, etc. 

Destination | eeeeSeSSSSFSSFSSSSFSeF 

1933 1934 19385 | 1936 1933 1984 | 1935 1936 

Countries: : - 
Canada_......-----------------| @ 5 5 5| 1,417] 1,442] 2,150] 1,999 

, Chile._......-...-------------| 14 3{ 7 7 3 2| "9 6 
France____...--.----------------]-~---=--|--------|--------]+------- 25 18 12 3 
Germany--_--__------------------- 11 |_-_-_-_- 72 |_------- 2 6 8 4 

— India (British)..-.---.--------.-|--------| 1,849] 1,121 |---| @ 2 2 3 
. . Japan... .--_----- eee 758 471 |____---- 1 220 159 191 199 | 

United Kingdom____._-.-.-.--_.{--------| 2, 562 rr 991 | 1,161} 1,367 1, 048 
Others___...------.------------- 362 215 | 411 24 531 672 | 1,072 1, 221 

Total_____-.-.--..-...-._--._..] 1,145 | 5,105 | 1,617 37 | 3,189} 3,462 | 4,813 4, 483 

Continents: ne ees es es es es 

North America_.____------------ 4 38 43 19 | 1,562] 1,617] 2,379 | 2,164 
South America..____.-..__---_-- 43 31 21 10 254 271 285 243 
Europe_.._..--------.----------- 335 | 2,708 425 |__..._--| 1,087 | 1,296 | 1,587 1,151 
ASsia....-..--__.----.-----.------ 763 | 2,320; 1,128 8 ~ 272 223 382° 679 

. Africa__...-.---_--.------.---..-|--------|--------|--------|-+------ 11 13 15 1 
Oceania_-__-..-------------------|-------- 8 GQ) |-------- 3] 42 165 | 245 

1 Less than 1 ton. | | | SO 

- WORLD ASPECTS OF THE ZINC INDUSTRY a | 

International (European) Zinc Cartel—Efforts to revive the Zinc | 
Cartel, which had collapsed in December 1934, were continued 
throughout 1936 but without success. Producers in Belgium and 
the United Kingdom led in negotiations for an agreement to control 

| excess supplies, which were having an adverse effect on prices. 
British producers urged the adoption of such an agreement in lieu of 

: an increase in the tariff on zinc, which, as revised in 1935, they said, 
had proved to be inadequate. In July a general 10-percent cut in 

| | production was proposed, but German, Italian, and French interests 
| were apathetic. It was also rumored at one time that a proposal 

had been made to pool part of the concentrate production for 1 year. 
Toward the latter part of the year, as the market improved, interest 
in revival of the cartel dwindled. : — 

World production.—World production of zinc (smelter basis) in- 
oo creased 10 percent in 1936 and was the highest on record, exceeding 

the previous peak established in 1929 by about 2 percent. Compared 
with 1935 the United States showed greater improvement than the 
rest of the world, the respective increases being 17 and 7 percent. 
Compared with 1929, however, the production of foreign countries 

| increased 16 percent, whereas that of the United States decreased 21 | 
percent. From 1929 to 1936 the United States proportion of the 
world total declined from 39 to 30 percent.



| : . ZING . 207 

World smelter production of zinc, 1929-86, in metric tons, by countries where smelted , 

{Compiled by R. B. Miller] - 

Country 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1986 

Australia__............-..------ §2, 705 55, 782| 54,696| 54,054! 54, 822 55, 506 68, 234 77, TAL 
Belgium_......-.......-..---..-| 197,900} 176, 230) 134, 720] . 96, 330} 137,360} 174,900} 181,746; 197, 685 
Canada...__-.------------------| 78,061} 110,219] 107,612| 78.146] 83,4121 1223941 135,645] 188, 410 
Czechoslovakia..........-------] | 10,675 13, 472 7, 947 6, 031 6, 605 7,634) 9,664 10, 900 
France__..---.--..------.------ 87,330) 86,928) 57,113) 45,700) 51,958 47, 248 52,087) 54,000 
-Germany !_..__..-.-..----...--| °102, 000 97,300] 45,300} 41,979) 50, 774 71, 196} 124,216} 186, 422 
Indochina__-_..-...-..--.---.-- 3, 808 8,857; 2,900; 2,280) 3,250 4, 960 3,936] 24,100 
Italy___...----------_----.-----| 15,804] 19,264] 16,913] 17,984] 23,283] 24,864| 27,579] 26,000. | 
Japan__._.--..-...---.--.-...--| 22,098} 24660) 25,407) 27,043| 30,658) 32,145] 34,191] 36, 202 . 
Mexico___..--.-----------------| 15,099} 29,431] 35,619] 30,349] 26,799] 29,148] 32,327/ 32, 211 
Netherlands.....-.-------------| 25,712] 23,255] 19,323] 15,624) 18,478] 19,911] 13,747] 15, 428 | 
Northern Rhodesia.......--.---| 12,316} 18,194)  7,088/-..---..| 18,839} 19,854] 21,012; 21,063 

, Norway._---------------------- 5, 516 34,611| 39,472] 39,373} 44,948 45, 027 45, 019 (3) 
Poland_....-..----------------.| 169,029} 174,362} 130; 756} 84,953) 82,866; 92,921; 84,606 92, 534 
Spain____.------.-.-.-....---..| 11,825] 10,697] 10,094] 9,505 8 548] 8,184 8916) (3) 
Sweden___..-...--.------------- 4,718 4,126}.--..-.-|-.---.-]---- foe _|{_--------|_-------- 
U.S. S. R. (Russia)_...-.--... 43,437| 44,650} 11,400; 14,116) 16,620 27, 084 47,910 63, 720 
United Kingdom 8____.__2---21- 59, 234! 49,378] 21,582) 27,300) 46,000 55, 000 64, 000 66, 116 
United States................--| 567,393] 451,816] 264,893; 187,921] 278, 669]. 329,842) 381,591) 446, 452 — 

| Yugoslavia.........--.-.-----.-| 6,291| 6,514} 4,504) 2157) 3 461) 4,087] 3,356] 3, 599 

| 1, 451, 000|1, 394, 000} 997, 000} 781,000} 987, 000/1, 172, 000]1, 340, 000/1, 475, 000 

4 Exclusive of secondary material (Metallgesellschaft). The figures published by the Stat. Reichsamt, . 
which include secondary material, are as follows: 1929, 108,429 tons; 1930, 101,385 tons; 1931, 48,621 tons; 

O 1932, 45,035 tons. Similar data not available for 1933-36. 
. 2 Approximate production. oe 

3 Data not available. Estimate included in total. 
4 ‘Year ended Sept. 30. 

| § Some secondary material included. | 

World consumption.—World consumption of zinc in 1936 exceeded 
all previous records. According to the American Bureau of Metal | 
Statistics it amounted to 1,529,100 metric tons, which was 13 percent | . 
above that of 1935 and 4 percent over the previous peak consumption | 
in 1929. There was a greater increase in the use of zinc in the United a 

| States in 1936, as compared with 1935, than in the rest of the world, 
domestic consumption having increased 22 percent, whereas elsewhere 
it increased only 9 percent. Compared with 1929, however, the 
United States lags behind. The quantity of zinc consumed in 1936 
in foreign countries was 9 percent more than that of 1929, but in the 
United States it was 4 percent below. | 

The United States continued to be the largest consumer, having 
taken about 34 percent of the total. Next in order in percentage of : 
total consumed were United Kingdom 14 percent, Germany 14 
percent, Belgium 7 percent, France 6 percent, Japan 5 percent, 

| U.S. S. R. (Russia) 4 percent, and Poland and Italy each 2 percent. 
France was the only important consumer to take less in 1936. Con- 
sumption in other nations increased as follows: United Kingdom 10 
percent, Germany 5 percent, Belgium 10 percent, Japan 22 percent, 
U.S.S. R. (Russia) 39 percent, Poland 19 percent, and Italy about 1 
percent. 

REVIEW BY COUNTRIES | 

Australia.—Australia’s increase in production of metal in 1936 
was the result of the first full year’s operation of the new unit of the 
Risdon electrolytic zinc plant. At Broken Hill production of ore 
increased to 1,350,300 long tons, an advance of 42,700 tons over 1935. 
Zinc-concentrate production increased from 220,767 to 243,604 tons. 
Production of zinc concentrates was begun at Mount Isa in 1936, and
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the output for the year contained over 30,000 tons of zinc. Exports _ 
were begun in March but were suspended in September. The com- 
pany stated that freight rates were exorbitant, amounting to 40 

_ percent of the sales value of the concentrates. In February 1937 it 
was stated that 35,000 tons of concentrates were stocked and awaiting 

| shipment. The Rosebery mine in Tasmania resumed production in 
_ February, and eariy in 1937 it was reported that a 1,000-ton mill was 

to be erected to treat ore from the Lake George mine, New South 
. Wales. Exports of slab zinc and concentrates from Australia’ in- 

creased in 1936. | | 
, Belgium.—Imports of zinc ore amounted to 576,000 metric tons 

- In 1936, an increase of 37 percent over 1935. Larger shipments were 
obtained from Mexico, Peru, Newfoundland and Canada, and 
Australia, but receipts from Yugoslavia and British India declined. 

| Exports of zinc slabs and zinc sheets were 92,000 tons and 45,500 tons, 
respectively, representing a decline from 1935. It was reported that 
Vieille Montagne and Société Anonyme Metallurgique de Prayon had 
taken over control of Société Anonyme La Nouvelle Montagne. 

- _ The new 6,000-ton electrolytic zinc plant of Vieille Montagne operated 
| throughout the year. Export business is an important factor in the 

| Belgian. zinc-smelting industry, and the increasing number of import | 
| restrictions being adopted throughout the world constitute a serious | 

| threat to Belgium’s producers. In 1936 it was suggested that further _ 
limitation of available world markets would force Belgium to extend 

| its activity in the fabrication of zinc products. os 
Canada.—Eighty percent of Canada’s production of metallic zinc : 

| ‘was made at Trail and 20 percent at Flin Flon. Production at Trail 
| increased 5 percent and that at Flin Flon 7 percent. Exports of slab 

zine increased 3 percent, to 140,000 short tons, of which the United 
_ | Kingdom took 81 percent and Japan 12 percent. Exports of zinc in 
| the form of ore increased from 9,800 to 19,566 tons, Belgium taking — 

81 percent of the latter. Increase in exports of ore resulted from | 
. resumption of operations at the Stirling mine in Nova Scotia. The _ 

| Britannia mine in British Columbia and the Tetreault mine in Quebec 
also exported more zinc concentrates in 1936. Sherritt-Gordon is 

| considering reopening its mine in Manitoba during 1937, and prelim- 
Onc steps have been taken to reopen the Waite Amulet mine in 

Quebec. | 
Czechoslovakia.—Zinc producers applied to the Government for an , 

increase in import duties to permit them to engage in the production 
. of electrolytic zinc, hitherto imported. Consumers protested on the | 

ground that such action would be uneconomic. Apparently no action 
was taken. | 

France.—French subsidies to domestic and -colonial producers did 
not succeed in increasing materially the mine output. Higher zinc 
prices toward the end of the year, together with devaluation of the 
franc in September, improved the situation somewhat, and at the close 
of the year reopening of some of the mines was being considered. 
Smelter output increased 4 percent, necessitating an increase in imports 
of zinc concentrates. During 1936, 196,000 metric tons were imported. 

: Imports of slab zinc declined from 37,000 to 31,800 tons. 
Germany.—Despite heroic efforts to make Germany self-sufficient 

with respect to zinc supplies, there was no appreciable change in 
amount of net imports, which approximated 120,000 metric tons in 
1935 and 1936. Smelter production rose 10 percent and contributed
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a slightly higher percentage of the total consumption of 209,000 tons. — | 
The slight decline in imports of metal thus permitted was offset by 

_- larger imports of ore. Government subsidies have stimulated zinc 
mining, but the mine output in 1936 apparently was 50,000 tons short 
of smelter requirements. | 

The Magdeburg electrolytic zinc plant operated at capacity during | 
1936, and an increase in capacity from 40,000 to 60,000 tons per 
annum is under way. The new retort smelter at Oker (40,000 tons . 

_ annual capacity) opened in the latter part of the year, and full-scale _ : 
| operation is expected before the end of 1937. Zinc is being substituted 

wherever possible for other metals for which Germany depends largely 
on imports. | | 

India, British—The Burma Corporation, Ltd., produced 76,807 . 
long tons of zinc concentrates averaging nearly 58 percent zine in —— 
1936 compared with 78,590 tons of 57 percent grade in 1935. The 
concentrates were shipped largely to Europe. Imports of slab zinc, | 
used largely in the manufacture of galvanized products, declined from 
22,756 to 21,272 tons. - | 

Italy.—Statistical details of the Italian industry for 1936 are not 
available, because publication of all official statistics was suspended . | 
in the middle of the year. Exports of zinc ore apparently increased, 
as Germany reported receipts of 17,000 metric tons in 1936 compared : 
with only 2,000 tons in 1935, while Belgian receipts were unchanged : 
at 17,000 tons. According to some reports, the Porto Marghera 
electrolytic zinc plant, when completed in 1937, will have capacity 
to produce 12,000 tons per year instead of the 6,000 originally planned. _ 

_ Japan.—Apparent consumption of zinc in Japan in 1936 was 78,200 
| metric tons compared with 67,000 tons in 1935. Of the 1936 total, 

54 percent was supplied by imported metal and approximately 31 . 
percent: by imported ores. Domestic mines, therefore, furnished only Oe 
15 percent of Japan’s needs. Imports of metal totaled 42,000 tons, 
Canada, Australia, and the United States being the principal sources. , 
Mexico.—Mine production of zinc in 1936 totaled 150,250 metric 

tons compared with 135,921 tons in 1935. Smelter production is 
estimated at 40,000 tons, leaving approximately 110,000 tons avilable | 
for export in the form of ore. Belgium reported receipts of 153,000 
tons of Mexican ore in 1936, France 29,000 tons, Germany 21,000 tons, 
United Kingdom 2,500 tons, and the United States less than 200 tons. 
Newfoundland.—Production of zine concentrates decreased from 

146,000 short tons in 1935 to 141,000 in 1936. In addition, over | 
46,000 tons of lead concentrates were produced in 1936. All of the 
zinc concentrates and the greater part of the lead concentrates are | 
shipped to Europe for smelting. 

Poland.—The increase in smelter output in 1936 was partly derived 
from larger imports of ore. Germany, formerly the principal foreign 
source of zinc ore smelted in Poland, supplied less than 8,000 metric 
tons of a total of 73,000 purchased abroad in 1936. The remainder 
was obtained from Rumania, Greece, and Italy. Exports of slab 

_ zine amounted to 61,600 tons, of which Germany took about 27 000 | | 
tons. Giesche Spolka Akcyjna produced about 43,000 tons of zinc | 
in 1936. 

Spain.—Civil war in Spain evidently has not affected operations at 
the Reocin mine in northern Spain, as French imports from Spain 
were considerably higher in 1936 than in 1935. The Reocin ore goes 
to France for roasting and is then forwarded to Norway for con-
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version into electrolytic zinc. The Norwegian plant operated at 
capacity throughout 1936. Zinc mining in southern Spain probably 
has declined considerably. 

U. S. S. RB. (Russia).—Zine production increased further in 1936. 
| Plans for a new smelter near Gloubokoie in the Altai district are 
7 reported to have been ratified, and at Kirovgrad in the Urals a plant 

is under construction that will treat annually 250,000 to 300,000 tons 
of copper slag containing 5 to 6 percent zinc. The U.S8.5.R.isnow | 
virtually self-sustaining with regard to zinc. 7 

United Kingdom.—The smelter output of zine increased 3 percent 
in 1936.. The industry is supported largely on foreign ores, imports 
of which decreased from 152,000 long tons in 1935 to 130,000 in 1936. 

| The decline was mainly in shipments from Australia. As the local 
; | smelting industry is inadequate for the needs of the country, large | 

| imports of metal are required. Net imports were 174,000 tons in 
1936 and 151,000 in 1935. Consumption increased 10 percent over 

| 1935 and totaled 217,000 tons. . | , 
The Imperial Smelting Corporation, Ltd., the only zinc-smelting 

company in the United Kingdom, operated its new vertical-retort 
plant at Avonmouth at capacity throughout the year. In November 
the company announced that owing to losses sustained the Seaton 

| Carew smelter had been shut down and that it also purposed closing 
. the Bloxwich plant, which operates largely on scrap. ‘The company 

was active during 1936 in promoting a renewal of the cartel but m- 
| sisted that it should be given preferential treatment in the British 
: market. Following the collapse of cartel negotiations in the latter 

| part of the year, the company asked the Government for an increase 
| | in the import duty on zinc. Such action, however, would have been 
oe difficult in view of the Ottawa agreement. Under a recent trade 
: treaty negotiated with Canada, the British Government is free to 
. impose a tariff on Canadian zinc, on which British consumers depend 

| to a great extent. With the rising market at the close of 1936 and early 
- in 1937, immediate action in this respect seemed improbable. Early 

in 1937 it was rumored that the Government was acquiring large 
quantities of zinc. 

Yugoslavia.—Trepca Mines, Ltd., treated 600,200 metric tons of ore 
| in 1936, from which 78,100 tons of 50-percent zinc concentrates and 

| 65,700 tons of 80-percent lead concentrates were obtained. The ore 
averaged about 7 percent zinc, 9 percent lead, and 3.2 ounces of silver 
per ton. The declining zine content of the ore in the lower levels of 
the mine accounts for a 15-percent decline in the production of zinc 
concentrates. The zinc concentrates are shipped to Belgium and 
France for smelting. The operations of this company were described 
in detail in the September to December 1936 issues of Mining and 
Metallurgy.
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In consequence of the greater demand for paint, automobiles, pneu- . 
matic tires, and storage batterles—all major pigment-consuming | 
industries—sales of lead and zinc pigments in 1936 increased 14 a 
percent over 1935 in both value and tonnage. Compared with 1925-29 
averages, however, sales were still 39 percent lower in value but only 
12 percent lower in tonnage, indicating that prices have not improved | 
to the same extent as production. 

Salient statistics of the lead and zinc pigments industry of the United States, 1925-29 
(average) and 1932-86 a 

: 1925-29 | — | (average) 1932 (1933 1934 1935 1936 

Production (sales) of principal pig- 
ments: 

White lead (dry and in oil) 
short tons._| 154, 483 66, 674 72, 982 78, 734 96, 831 118, 407 

Litharge......--....--...do___- 84, 845 58, 096 61, 193 68, 733 79, 930 86, 246 
Red lead_._..-..---.-...-do____ 41, 362 18, 880 21, 988 26, 743 28, 776 34, 896 
Zine oxide._.-.-.....---.-do__._| 154, 208 72, 250 98, 542 87, 088 99, 697 126, 800 - 
Leaded zinc oxide.__._...do___- 26, 609 14, 305 22, 868 20, 506 29, 976 40, 512 
Lithopone__.......-....-.do._._| 177, 745 121, 667 140, 831 145, 565 159, 486 158, 319 

Value of products: 7 
All lead pigments._____........_]$60,092,000 }$19,133,000 |$20,819,000 |$24,002,000 |$28,064,000 |$34, 206, 000 
All zine pigments_._.._..._--.._|41, 314, 000 [19, 430, 000 |24, 143, 000 |24, 106, 000 |26, 500, 000 | 27, 862, 000 

Total..._.....-....-..-_.--___]101,406,000 |38, 563, 000 |44, 962,000 /48, 108, 000 |54, 564,000 | 62, 068, 000 
Value per ton received by producers: 

White lead (dry)...-..--.--.--- 178 117 112 126 124 126 
Litharge_......-.-.------------- 176 89 101 103 104 116 
Red Lead....-.---------------- 193 111 120 123 121 133 
Zine oxide..._.-...-.----.------ 133 110 105 113 103 90 
Leaded zinc oxide............_.- 124 91 88 98 93 87 
Lithopone.-.-...-...-.-.222----- 98 |- 84 83 84 84 82 

Foreign trade: 
Lead pigments: 

Value of exports. -..........| 1,346, 000 365, 000 327, 000 404, 000 512, 000 546, 000 
_ Value of imports.......-...- 30, 000 6, 000 2, 000 4, 000 2, 000 7, 000 

Zinc pigments: 
Value of exports....._.-....}] 2, 150, 000 466, 000 230, 000 395, 000 392, 000 420, 000 
Value of imports.....-.--..- 931, 000 521, 000 567, 000 373, 000 468, 000 375, 000 

Export balance. -.-..-...-.| 2, 535, 000 304, 000 1 12, 000 422, 000 434, 000 584, 000 

1 Import balance. . 
211
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Lead pigments again fared better than zinc pigments. Total sales 
: of lead pigments increased 22 percent in value and 16 percent in 

quantity whereas zinc pigments increased only 5 percent in total value — 
and 13 percent in quantity. Producers of lead pigments received 

| nearly $7 per ton more for their product in 1936 than in 1935, while 
zinc pigments brought $6 less per ton. Trends in lead pigment quota- 
tions during 1936 paralleled those of metallic lead, but prices of zinc 
pigments did not réspond to the sharp increase in the zinc quotation. | 
Prices of the zinc oxides, for instance, were increased only 0.25 cent per 
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FIGURE 30.—Production and price trends of the principal lead and zinc pigments, 1915-36. 

pound during 1936 whereas the price of metal rose 0.60 cent between 
January 1 and December 31. The lower sales realization on zinc 
pigments in 1936 resulted from the drastic cut in prices put into effect 
the latter part of 1935 and the 0.25-cent reduction in lithopone prices 

, in November 1936. The latter was prompted by a 1-cent cut in the 
quotation for titanium dioxide. 

Comparison of the sales of the white-lead pigments and zinc oxides 
to the paint trade in recent years reveals substantial gains in the use of 
leaded zinc oxide. In 1932, total sales amounted to 105,529 short 
tons, of which white and sublimed lead comprised 66 percent, zinc
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oxide 21 percent, and leaded zinc oxide only 13 percent. By 1936 
total sales bad increased to 194,762 tons, of which the lead pigments 
supplied 62 percent, zinc oxide 17 percent, and leaded zinc oxide 21 : 
percent. For the same period the average lead content of the latter __ 
pigment increased from 23 to 27 percent and production nearly trebled. 

| Tyler * has pointed out the rapid increase in production of titanium 
pigments and their expanding use in fields formerly supplied exclusively 
by lead and zinc pigments. Much of this expansion has taken place 

_ during a period when prices of lead and zinc were extremely low. oe 
Even under these conditions titanium enjoyed a distinct advantage __ | 

7 from the standpoint of low-cost raw materials, as ilmenite, the principal 
source of titanium, was considerably cheaper than lead and zinc ores. 
Recent sharp rises in lead and zinc prices, coupled with the fact that 
there has been no appreciable change in the cost of ilmenite, has 
favored the competitive position of titanium. In this connection 
the drop in the price of lithopone in 1936 in the face of a rising metal 
market was significant. Further increase in imports of ilmenite in 
1936 suggests a record production of titanium pigments in that year. 

PRODUCTION | 

_ In this report, sales of pigments and salts are considered to represent — . 
production, aS no account is taken of the stocks on hand at the , 
beginning and end of the year. The quantities used by producers at 

_ their own plants are included under sales. 
| The total value of lead and zinc pigments sold by domestic producers 

was approximately $62,068,000 in 1936 compared with $54,564,000 in 
1935. The total value of all lead pigments sold was $34,206,000 and 
that of all zinc pigments sold $27,862,000. Sales of lead pigments 
increased 22 percent in total value and 16 percent in quantity, whereas : 
sales of zinc pigments increased 5 percent in total value and 13 percent _ 
in quantity. The average value per ton of lead pigments sold in 1936, — 
as reported by producers, increased only 5 percent, whereas the average 
New York quotation for pig lead increased 16 percent. Zinc pigments 

: decreased 7 percent in value per ton compared with a 13-percent 
increase in the St. Louis quotation for slab zinc. | 

Lead pigments Production of all lead pigments except orange 
mineral, which declined only slightly, increased in 1936. Production , 
of white lead increased 22 percent but was 39 percent below the peak of 
1922. Production of litharge was 8 percent higher than in 1935 and 
nearly equaled the record output of 1929; and the output or red lead, 
which increased 21 percent in 1936, was 19 percent below that of 1929. 
Production of sublimed lead was 1 percent more thgn in 1935. Unit 
values of all lead pigments except white lead in oil increased in 1936. 

1 Tyler, Paul M., Trends in White-Pigment Consumption: Inf. Circ. 6881, Bureau of Mines, 1936, 15 pp. 

153336—37——15
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Lead pigments sold by domestic manufacturers in the United States, 1935-36 

‘ 1935 1936 

. Value (at plant, ex- Value (at plant, ex- Pigment : . : ; 
| Short clusive of container) Short clusive of container) 

, ‘tons | |[————- tons a 

Total Average Total Average 

. Basic lead sulphate or sublimed lead: : 
White...........-.--.-..-----------| 7,572 | $727, 004 $96 | 7,531 | $863, 268 $115 
Blue......-.-..-.----.--------------} 727 71, 682. 99 s91 | 102, 565 115 

Red lead_...--.-.-----------------------| 28,776 | 3, 492, 141 121 | 34,896 | 4, 657, 322 133 
Orange mineral__-...--...-------------- 252 47, 515 189 248 48, 196 194 
Litharge......._.__..._-.----.--------| 79, 980 | 8, 286, 339 104 | 86,246 | 9, 966, 563 116 
White lead: 

Dry__----------2------------------ | 27,972 | 8, 481, 988 124 | 34,775 | 4,367,337 126 
| In oil!.....--..--..-..--.---------.-| 68, 859 | 11, 957,171 174 | 83, 632 | 14, 200, 617 170 

1 Weight of white lead only but value of paste. | 

Lead pigments sold by domestic manufacturers in the United States, 1927-36, in 
short tons : 

a Basic lead sulphate 
. | White lead or sublimed lead Orange | 

Year —_——|_TTéReed lead minesal Litharge 

Dry In oil White Blue : 

1927.._._______......_--._...-_-| 38,669 | 119,026 | 13, 482 1,061 | 39,073 709 81,655 
1928_...-.---------------------- 42,049 | 111, $23 16, 002 1, 234 40, 497 459 85, 570 
1929......._.__.---.-----.--.---| 42,159 | 104,872 | 15, 580 1,234 | 43, 021 678 87, 916 
1930__.-.------------------------ 32, 548 69, 592 10, 308 1, 219 32, 941 356 72, 578 
1931.......-..-.--.--.-.-..--.--] 30,922] 66,446 | 8, 790 896 | 25, 853 282 | 63, 890 
1932....-...-.-..-.-----.------| 19,946 | 46,728 | 5, 708 549 | 18, 880 212 | 58, 096 
1933._......-.-.-----.---.---.--| 24,628 | 48,354 | 7, 320 625 | 21, 988 231| 61,193 
1934.__.._..-._------------------ 22, 569 56, 165 6, 399 668 26, 743 234 68, 733 
1935.__.....-.-..-..-.--.-..-.--| 27,972] 68,859 | 7, 572 727 | 28, 776 252 | 79,930 
1936........-.--..-.--.-.--.----| 34,775 | 83,632 | 7, 881 891 | 34, 896 248 | 86, 246 

Zine pigments and salts Production of zinc oxide and leaded zinc 
oxide increased 27 and 35 percent, respectively, in 1936, the output of 
the latter being the highest on record. The tonnage for lthopone 
represents a decline of 1 percent from 1935, due to a change in the 

: method of compiling statistics. Formerly the combined weights of 
standard-grade and high-strength lithopone were reported as total 
sales. Beginning with 1936 the total will include sales of standard 
grade plus the standard-grade content of the high-strength product. 
This change reduces the tonnage by the excess quantity of zinc sul- 
phide contained in high-strength lithopone. Production in 1936, com- 
piled on a basis comparable to former years, would show a moderate 
increase in output over 1935. The Bureau of Mines is not at liberty 
to publish statistics on the new basis for past years. 

The 1936 tonnages were equivalent to the following percentages of 
the 1929 outputs: Zinc oxide, 79; leaded zinc oxide, 149; and lithopone, 
77. Unit values of the oxides decreased substantially in 1936, and 
that of lithopone was slightly lower.
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Zinc pigments and salts sold by domestic manufacturers in the United States, 1935-86 
a 

1935 | | 1936 | 

Value (at plant, Value (at plant, 
. Pigment or salt exclusive of con- exclusive of con- 

Short tainer) Short tainer) 
tons tons 

Total Average Total Average 

Zine oxide 1_._--___- eee 99, 697 |$10, 237, 953 $103 126, 800 |$11, 376, 323 $90 
Leaded zinc oxide !._____- 22-2 e- 29,976 | 2,791, 808 93 40,512 | 3, 508, 673 87 
Lithopone-_.-_..-.._...--..--.--.---.-_| 159,486 | 13, 470, 274 84 158, 319 | 12, 976, 754 82 Zine chloride, 50° B......_-..-..-.-.-.| (8 (2) (2) (2) @) (2) , 
Zine sulphate__._-...---__---- 22 e eee 7, 108 324, 966 46 8, 687 388, 081 45 
a GS RS | 

1 Zine oxide containing 5 percent or more lead is classed as leaded zinc oxide. 
2 Figures not available. : 

, Zine pigmenis and salts sold by domestic manufacturers in the United States, 1927-36, 
an short tons . 
A 

_| Leaded Zine chlo- . 
Year Zinc oxide | ‘zine | Lithopone | ride 60° | 712° sul 

oxide B.) Pp a = 

1 151, 246 26, 064 176, 994 40, 141 6, 418 
1928__...---------------- eee ee 160, 904 24, 223 200, 468 45, 669 4, 733 . 
1929. _____--------2 2 eee 160, 611 27, 149 206, 315 43, 189 7, 454 
1930__....-.--..-__------.----_-_-_----- 119, 142 17,279 | 164, 065 29, 043 6, 249 
1931__..--------+-- 22-8 95, 700 18, 577 151, 850 34, 885 5, 290 
1932__...------------------ eee 72,250 | - 14,305 121, 667 23, 524 . 4,252 
1933___.--------------------- eee 98, 542 22, 868 140, 831 32, 187 5, 698 
1934____--___-- eee eee 87, 088 20, 506 145, 565 19, 614 6, 783 
1935___------------------ eee 99, 697 29, 976 159, 486 (1) 7, 108 
1936. _------.------------------------------| 126, 800 40,512 | 158, 319 (1) 8, 687 

1 Figures not available. - 

_ CONSUMPTION BY INDUSTRIES — a 

White lead.—About 95 percent of the white lead produced is used 
in the manufacture of paint. The tonnage used in this industry in 
1936 was 24 percent above that in 1935, but 17 percent below that in 
1929. Consumption of white lead in the ceramic industry increased 
45 percent in 1936. : | 4 

Distribution of white lead (dry and in otl) sales, 1929-86, by industries, in short tons 
a 

Industry 1929 1930 1931 1932 1933 ~ 1934 1935 1936 

Paint__.._...........] 186,526 | 91,563 | 91,832 | 63,399 | 68,368 75,008} 91,207] 113,363 
Ceramics..____.._._- 4, 246 3, 366 2, 848 I, 761 1, 617 1, 434 1, 834 2, 653 
Other._.....-...--.-.| 6,259} 7,211] 2 688| 1,514] 2997] 2292] 3)700 2, 391 

147,031 | 102,140 | 97,368 | 66,674] 72,982| 78,734] 96,831] 118, 407 

Basic lead sulphate.—This pigment is used largely in paint, and the 
quantity so used in 1936 was 5 percent above that in 1935 but 40 
percent below that in 1929. In 1929 over 2,000 tons of basic lead 
sulphate were used in storage batteries, but this use has since dwindled. 
Large quantities of this pigment are used in leaded zine oxide to 
increase the lead content. In 1936, approximately 2,400 tons were
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used for this purpose by pigment producers reporting to the Bureau. 
of Mines. This tonnage is not included in the accompanying state- 
ment of sales of basic lead sulphate but is included in figures shown - 

_ for leaded zinc oxide. It is the Bureau’s policy to measure production 
of a plant in terms of final products. | 

Distribution of basic lead sulphate sales, 1929-36, by indusiries, sn short tons | 

Industry 1929 1930 1931 | 1932 1933 1934 1935 | 1986 

Paints.......--.....-| 13,435| 9,573| 8311] 5,689] 7,072| 6,611] 7%770| 8,124 
Rubber-_...---------- 655 394 173 77 161 93 155 126 
Storage batteries-__-| 2,327] 1, 104 697 195 99 139 |.---- 28 

a Other_._....-------- 397 456 B05 296 613 294 374 144 

| . 16, 814 11, 527 9, 686 6, 257 7, 945 7, 067 8, 299 8, 422 . 

| ao 
a Litharge—The principal use of litharge is in the manufacture of 

| storage batteries, but this outlet has been affected adversely by the 
| erowing tendency of battery makers to substitute a black oxide or 

| suboxide of lead, which they manufacture themselves. This practice 
was begun in 1923, and by 1929 a total of 33,000 tons of the black 
oxide was being made. In 1936 one battery maker began the manu- 

a facture of litharge. In all, 40,832 tons of oxides were made at battery | 

| plants in 1936 compared with 34,146 tons in 1935. None of this is 
| included in the Bureau of Mines statement of litharge production. 

ro Distribution of litharge sales, 1929-36, by industries, in short tons | 

Industry 1929 1930 1931 1932 | 1933 1934 1935 1936 

Storage batteries_........------------| 37,160 | 33,173 | 31,605 | 29,365 | 27,327 | 30,024 | 36,067 | 38, 700 
Insecticides.....---...---------------}| ©) 6,000 | 7,508 | 11,735 | 11,126 | 12,271 | 14,665 | 14, 662 

: Chrome pigments._-.--_...-.-.------| 8,112 | 3,286 | 3,582] 2,591 | 3,973 | 6,162 | 7,356 8, 407 
- Ceramics_..........__-.-------------| 8,663 | 4,089 | 4,124 | 2,963 | 5,438 | 6,696 | 6,751 7, (62 
Oilrefining.................--..-.| 13, 615 | 12,028 | 7,351 | 4,793 | 6,070| 7,614 | 7,869| 7, 259 
Varnish.....-..-_.--.---------------| 3,124 698 641 | 1,360 610 414 564 2, 307 

-‘Rubber_........_...--.-..-..---.-.| 6,651 | 4,736 | 3,032] 1,921 | 2,875] 2,466] 3,171] 2,147 
Linoleum.............--.--..-..--..| 322] 388| 208| ‘169} ‘106| “104| 280] 280 
Other........... 2. -1.....--2...=.| 10,269 | 8,180 | 5,839] 3,199 | 3,668 | 2,982] 3,207) 4,722 

_ | 87,916 | 72,578 | 63,890 | 58,096 | 61,193 | 68, 733 79,930 | 86, 246 ; - 

1 Included under ‘‘Other.”” Not separately reported. | 

os Red lead.—The use of red lead in storage batteries and paints in 1936 
increased 15 and 35 percent, respectively, over 1935. The quantity 
used in paints nearly equalled the amount used in 1929. 

Distribution of red lead sales, 1929-36, by industries, an short tons 
nn 

! 

Industry 1929 1930 1931 1932 1933 1934 1935 1936 

Storage batteries__-_-. 25, 689 18, 998 13, 700 10, 655 12, 949 15, 987 17, 657 20, 323 
Paints._.........----| 1,855 | 10,906 9, 256 6, 389 7, 182 8, 766 8, 721 11, 786 
Ceramics_-..-....---- 903 835 811 467 715 595 867 807 
Other. ....---------- 4, 574 2, 202 2, 086 1, 369 1, 142 1, 395 1, 531 1, 980 

43, 021 32, 941 25, 853 18, 880 21, 988 26, 743 28, 776 34, 896 

a 

Orange mineral._—Sales of orange mineral decreased slightly in 1936. 
This pigment is used chiefly in the manufacture of inks and color 
pigments, and the tonnage involved is quite small.
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Distribution of orange mineral sales, 1929-86, by industries, an short tons | | 

oe Industry | 1929 | 1930 | 191° | 1932 | 1938 | 1934 | 1935 | 1936 

Color pigments........--....-----..| 487 ass} a} 108 96 68 | 125 77 
Ink manufacture___..---.--..-------.} 151 88 119 58 18 | 24 85 71 
Other_._.....--..--.-------2--------]. 40: 80 49} 46] 117 142 42 100 7 

| | ne | 678} «356 | = 282}. 212] BBL |= 84] OR 248 | 

Zinc oxide.—Total sales of zinc oxide were 27 percent higher in 
1936 than in 1935. All uses shared in the increase except floor cover- 

_ Ings and textiles, which remained virtually unchanged from 1935. 
-_ In the preparation of exterior paints, manufacturers are using smaller 

proportions of zinc oxide than formerly. Of the 1936 total, 42 percent 
was made by the French process and 58 percent by the American _ 
process, the same ratios asin 1935. The proportion of French-process 
oxide made from scrap zinc was virtually the same in 1936 as in 1935. 
Over 3,000 tons of zinc oxide, not included in the sales figures given _ 
herein, were used to make leaded zinc oxide in 1936. This tonnage 
is included under leaded zinc oxide. | 

Distribution of zinc oxide sales, 1931-36, by industries, in short tons 

Industry _ | 131 | 1992 | 1933 1934 | 1935 | (1986 

Rubber....-------------------..........| 47,972 | 37,670 | 53,860 | 50,145 | 57,734) 72,885 
Paints._-__...-------.--------------------] 31, 357 22, 369 29, 218 ‘23, 741 25, 289 | 33, 149 
Floor coverings and textiles_.._..-......-- 4, 695 2, 837 4, 087 4,781 7,179 7,178 
Ceramics.......------------.------------- 3,171 | ~=—1, 782 2, 639 2, 963 4, 028 6, 102 
Other._...-.-----.-.--.------------.------| 8,505 |) 7,588] 8729] 5,458 5, 467 7, 486 

95,700 | 72,250 | 98,542 | 87,088 | 99, 697 | 126, 800 

Leaded zine oxide.—This pigment is used almost entirely in the 
manufacture of paint. The quantity sold for that purpose in 1936 

| was 36 percent more than in 1935. ‘The present trend toward higher 
lead content in exterior paints is reflected in the large increase in use 
of leaded zinc oxide in 1935 and 1936. Some manufacturers now are 
marketing a 50-percent leaded zinc oxide. The tonnage stated under 
this heading includes approximately 2,400 tons of basic lead sulphate 
and over 3,000 tons of zinc oxide used by producers in the manufacture | 
of leaded zinc oxide. 

Distribution of leaded zinc oxide sales, 1931-86, by industries, 1n short tons | 

Industry | 1931 1932 | 1933 1934 1935 1936 | 

7 Paints.............---.------.------------] 18,292] 14,072 | 22,488 | 20,376 | 20,632 | 40, 156 
Rubber.........-..-----------------------] | 38 26 46 28 36 32 
Other_..........-------------------- eee 247 207 334 102 308 324 

18, 577 14, 305 22, 868 20, 506 29, 976 40, 512 

Inthopone.—Sales of lithopone to the paint industry, as shown in | 
the accompanying table, decreased slightly in 1936, but figures for the 
latter years are not comparable to those for previous years for reasons 
previously mentioned. Comparable figures would probably show a 
moderate increase in the use of regular and high-strength hthopone in
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paint in 1936. The production of floor coverings and textiles rose 
appreciably in 1936. Of the total for that year approximately 6,800 
tons were used in coated fabrics and textiles and the balance in lino- 

/ leum and felt-base floor coverings. This distribution includes an 
estimate for one producer who was unable to segregate sales under 
these headings. Other items obtained in 1936 for which 1935 data 
are not available include paper, 1,629 tons, and ink, 321 tons. Litho- | 
pone production capacity was reported at 230,320 tons per year in 
both 1935 and 1936. | 

Lithopone is used extensively in interior paints, and in this field 
is now subject to intense competition from titanium pigments. | 

Distribution of lithopone sales, 1929-86, by industries, in short tons 

Industry 1929 1930 1931 {| 1932 1933 1934 1935 1936 

Paints, ete...._.......-.------] 150, 804 | 126,076 | 119,446 | 93,465 | 106,995 | 114,472 | 124,615 | 122, 461 . 
Floor coverings and textiles...| 37,506 | 23,656 | 20,780 | 17,601 18, 472 14, 811 19,440 | 23,085 

| Rubber................-------| 7176 | 5,997] 5,833 | 3,955] 5,078 | 4,596| 4,435 | 4,908 
Other..-.-.------------------| , 10, 829 8, 336 5, 791 6,646 | 10,286 {| 11,686 | 10,996 7, 865 

| 206, 315 | 164, 065 | 151,850 | 121, 667 | 140,831 | 145, 565 159, 486 | 158, 319 

Zinc sulphide——Production of this pigment was reported by five 
| plants in 1936; but owing to the fact that one producer represents 

- such a large part of the total, the Bureau of Mines is unable to publish 
statistics. Most of the zinc sulphide is mixed with regular lithopone 
to make high-strength lithopone. . | 

Zine chloride.—The Bureau of Mines cannot report zinc chloride 
production because of the refusal of one of the large producers to 
supply reliable data. | | 

According to the Department of Agriculture, the consumption of 
zinc chloride by wood-treating plants totaled 2,050 tons in 1936. 
From a peak of 26,000 tons (solid basis) in 1921, consumption of zinc 
chloride in this field declined to 1,600 tons in 1934. The loss of this 
market is due primarily to the fact that zinc chloride is soluble in 
water and therefore is not as effective as creosote, its principal com- 
petitor, in preserving wood exposed to moisture. From time to time 
various insoluble zinc preservatives have been developed, but none 

| has found a wide market. Recently a chromated zinc was introduced, 
but enough time has not elapsed to gage its effect on this market for 
zinc. 

. Complete data on sales of zinc chloride in 1936 are not available, 
but returns received from producers representing roughly two-thirds 
of the total output indicate the following distribution of sales by uses 

: in 1936: 
Percent Percent 

Soldering flux.._._..___._._._.__.____._._ 24 Oil refining-___._.___________----. 5 
Wood preserving______._._--.--.__ 23] Others______.___-__._--__-----. 10 
Dry-cell batteries_........_._._...._. 25 — 
Vulcanized fiber____-______..____ 18 100 

Zinc sulphate.—In 1935 and 1936 producers of zinc sulphate were 
asked to distribute their sales according to various industries. The 
results of the canvass are not very satisfactory because the distribu- 
tion was incomplete. Producers selling large tonnages to jobbers 
were unable to classify sales of this type by consuming industries.
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Of the total 1936 sales (8,687 tons), 4,201 tons were reported as sold 
to the rayon industry, 331 tons to electro-galvanizers, 339 tons to 
glue manufacturers, 124 tons to printers and dyers of textiles, and 113 
tons to paint and varnish manufacturers; 3,579 tons were undistributed. 
A break-down of the latter figure would undoubtedly show much 
larger tonnages for the various uses enumerated. In 1935, 688 tons 
of zine sulphate were used as a flotation reagent, according to data 
collected by T. H. Miller of the Bureau of Mines. | 

RAW MATERIALS USED IN THE MANUFACTURE OF LEAD AND 

ZINC PIGMENTS AND SALTS 

Lead pigments and zinc pigments and salts are manufactured from 
a variety of materials, including ore, refined metal, and miscellaneous 
secondary materials, such as scrap and waste from various industrial 
processes. In 1936, 93.2 percent of the lead in lead pigments was 
derived from pig lead and 6.8 percent from ore. Only a few tons were 
derived from secondary material. The proportions for zinc pigments ) 
in 1936 were 63 percent from ore, 22 percent from slab zinc, and 15. 
percent from secondary materials. 7 | 

Metal content of lead and zinc pigments produced by domestic manufacturers, 
| 1935-36, by sources, in short tons | 

1935 1936 | 

Source . ne ee (ns | | 

Lead in Zine in Lead in Zinc in 
pigments!| pigments | pigments! | pigments 

Domestic ore........-.----------------ee ee eeeneeee eee 12, 109 83, 806 15, 062 94, 913 
Metal______--.-----_-2 eee eee 185, 151 26, 853 204, 997 32, 763 
Secondary material 2___._-.--- 22 ee 144 21, 358 37 22, 834 _ 

197, 404 132, 017 220, 096 150, 510 

1 Includes also lead recovered in zinc oxide and leaded zinc oxide. 
2 Zinc ashes, skimmings, drosses, and old metal. 

In the following tables the source of the metal used in the manufac- 
ture of each pigment and salt is given. Pig lead is used exclusively, 
either directly or indirectly, in the manufacture of white lead, litharge, 
red lead, and orange mineral and to a large extent in the manufacture 
of basic lead sulphate. Zinc oxide is the only pigment in which con- 
siderable slab zinc is used. Ore is employed in the manufacture of 
zinc oxide, leaded zinc oxide, lithopone, zinc sulphate, and basic lead | 
sulphate. Some secondary lead is used in the manufacture of basic 
lead sulphate, and a substantial proportion of the zinc in lithopone 
and zinc chloride made in the United States is derived from secondary 
material. There has been a large increase in the quantity of secondary 
zinc used in the manufacture of zinc oxide since 1933. This material 

has, displaced slab zine in the manufacture of the French-process | 
Ox1dE,
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| Lead content of lead and zinc pigments produced by domestic manufacturers, 1 935-86, | 
- by sources, 1n short tons | 

| , — 1935 | 1936 

7 | Lead in pigments pro- . 7 Lead in pigments pro- 

. Pigment _, , SReet ee Total | - ae Total . 
a or | lead in | 7] ] lead in 

| Second-| _ Pls | Second-| P'S: Domes- | p: ments | Domes- | p; ments 
- : Pig lead | ary ma- : Pig lead | ary ma- | 

a tie ore |~ | terial fo tic ore terial 

White lead.......-----------|-.-------| 83,079 |..-----.-| 83,079 |.........| 89,779 |.........] 39,779 
Red lead.-..-.-.------------|-.-------| 25,173 |-.---.---| 25,173 |---------| 31,617 |-----.-__| 31,17 
Litharge_......-.-..--------|---------| 74,724 |---------| 74, 724 |---------| 81,883 |----_____] 81, 883 
Orange mineral__.......-.---|-..-.---- 296 |._....-_. 296 |__--.---- 249 |__-_.____ 249 

| Basic lead sulphate_...-..---|. 4,624 | 1,879 |-......| 6,503] 4,699| 1,569|--.-..| _ 6, 268 
| Leaded zine oxide...-...---.| 7,484 |.--...--.| 144] 7,628 | 10,363 |....._._.| 37 | 10, 400 

Zine oxide...----------_-_--- 1 |----..---|--------- 1 |-..------|---------|---------]--------- 

| 12,109 | 185, 151 | 144 | 197,404 | 15, 062 | 204, 997 37 | 220,096 

"Zine content of zinc pigments and salts produced by domestic manufacturers, 1935-36, 
| by sources, «n short tons | | 

| | | 198500 — 1936 

Zinc in pigments and salts Zincin pigments and salts . 
Pigment or salt produced from— Total produced from— Total 

——<— $< —— zinc mp Zinc in 

. | : Second ments Second ments ° Domes- - Domes- : ° Slab zinc! ary ma- | and salts| {; Slab zinc] ary ma- | and salts 
tic ore terial tic ore terial 

, Zinc oxide...............----| 47,021 | 26,749} 7,490 | 81,260] 56,946 | 32,625| 9,201 | 98,772 
Leaded zine oxide...-..-----| 16, 185 104 356 | 16,645 | 19,065 138 183 | 19, 386 
Lithopone.._......----------| 120,600 |.........] 18,512 |134,112 | 18,902 |.........| 13,450 | 32, 352 
Zinc sulphide._-_----..--..-- (@) [iwi ------j--.------} On (?) (?) 
Zinc chloride.....-----------|  @ ) (2) (?) (2) (?) (?) (7) 

. Zinc sulphate...............-} 1,966 |.._-.---- 483. 2, 449 1,078 j.....-...| 1,224 2, 302 

7 1 Zine content of a small quantity of zinc sulphide included with zinc content of lithopone. . 
4 Figures not available. | : 

| _ PRICES 

The total value and the average price received by producers from 
sales of lead and zinc pigments and salts are stated earlier in this 
chapter. The range of market quotations, as reported by the Oil, 
Paint, and Drug Reporter, appears in the following table. Quotations 
on lead pigments were advanced as the price of lead moved upward 
during the latter part of 1936. On October 1, zinc oxide prices were 
advanced by one-fourth cent per pound but were still considerably 
out of line with the price of the metal. A drop of 1 cent per pound in 
the price of titanium dioxide on November 2 was followed shortly by 
a reduction of one-fourth cent per pound in lithopone prices and 
1%- to 24%-cent cuts in zinc sulphide quotations.
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Range of quotations on lead pigments and zine pigments and salis at New York 
| (or delivered in the East), 1938-36, in cents per pound — 

Product 1933 1934 1935 1936 

‘Basic lead sulphate, or sublimed lead, less than car- / | 
lots, barrels. ..-....--/---_-----_----.__.__....___| 5.50- 6.00 6. 25 6. 25 6. 25- 6. 75 

White lead, or basic lead carbonate, dry, carlots, 
barrels. --...-......-.-+-----.--...---.--..-..-----|  6.00- 6.50 | 6. 25- 6.50 6.50 | 6.50- 7.25 

Litharge, commercial, powdered, barrels_....-._._.|  5.50- 7.00] 6.00- 6.75 | 6.00- 7.00| 6.00- 8,50 
Red lead, dry, 95 percent or less, less than earlots, 

barrels. ..-.--.----..-------------------.--------_-| 6.50- 8.00 | 7.00- 7.75 | 7.00- 8.00] 7.50~ 9.50 
Orange mineral, American, small lots, barrels: 
Ex-white lead_._.-......._.--..-.........-..----.-] 10. 25-11. 75 | 10. 75-11.50 | 9. 50-11.00 | 10. 50-11. 25 
Ex-red lead... ._2.2.22--- 2-22 ae--e------| 9. 00-10. 50 | 9. 50-10. 25 | -9.00-10.50 | 10. 50-11. 25 ; 

Zinc oxide: 
_ American process, lead-free, bags, car lots. __...... 5.75 | 5.75- 6.50 | 5.00- 6.50] 5.00- 5.25 

American process, 5 to 35 percent lead, barrels, 
carlots..._....-- 222-22 qg ene eee eee eee eee ee 5.75 | 5.75- 6.50 | 5.138- 6.50 | 5.13- 5.38 

French process, red seal, bags, earlots......__..._- 8. 63 8.38 | 5.50- 8.38 | 5.50- 5.75 
French process, green seal, bags, carlots........__- 9. 63 9.38 | 6.00- 9.38 | 6.00- 6.25 
French process, white seal, barrels, carlots.....__- 10. 88 10.63 | 6.50-10.63 | 6.50— 6.75 

Lithopone, domestic, 5-ton lots, bags._....---..----- 4, 50 ~ 4,50 —64,50 | 4.25- 4.50 
Zine sulphide, -less than carlots, bags, barrels _..-._.] 13.00-13. 50 | 10. 50-13. 25 | 10.50-11.75 | 9. 25-11. 75 
Zinc chloride, works: J, 

. Solution, tanks................2.--_-_-.--_-_-----_._| 2.00- 3.00 2. 00 2. 00 2. 00 
Fused, drums____-_-.---.-.-.--.---2.-------------| 4.25- 5.75 | 4.25- 5.75 | 4.50- 5.75 | 4.25- 5.75 

Zinc sulphate, crystals, barrels. .......-..----.-..---| 2.75- 3.75 | 2. 65- 4.50 2. 65- 2.80 | 2.65- 3.95 

7 a FOREIGN TRADE ? 

Imports of lead and zinc pigments and salts declined 16 percent 
and exports increased 3 percent in 1936. The export surplus increased 
from $452,000 to $572,000; in 1929 it was over $3,000,000. In 1933 ) 
there was an apparent import surplus. — | 

The following table shows the value of the various pigments and 
salts imported and exported for 1935-36. 

Value of foreign trade of the United States in lead and zine pigments and salts, - 
| 1985-36 

. 

1935 1936 

| . Imports | Exports | Imports | Exports 

Lead pigments: 
White lead_........-..--2 2-2 ee $1, 153 $277, 583 $5, 443 $265, 685 . 
Red lead_.....-.-.---------2-- 22 e eee 109; 98,727 201 113, 897 
Litharge...........-----2-2.222---2 eee |e eee eee 135, 976 51 166, 093 
Orange mineral... -..........-.--2..2--- eee 368 ¢)) 911 (1) 
Other lead pigments. ..............--.2...--------- 478 (1) 28 (1) 

2, 108 512, 286 6, 634 545, 675 

Zinc pigments: . 
Zine oxide...........--.-----....-.---------------- 205, 264 170, 757 | 92, 112 190, 045 
Lithopone.........-.------ eee 256, 731 221, 611 273, 571 229, 942 
Zine sulphide- ----.-.-.-.----..-------------------- 6,073 |..-.......-- 9, 190 (1) 

468, 068 392, 368 374, 873 419, 987 

Lead and zinc salts: . 
Lead arsenate.........-.---- 2 | ee 94, 448 |... 64, 215 
Other lead compounds. ._.._.__-_..-.--..-.-----_- 36,120 |_..-.-.....- 25, 980 (1) 
Zine chloride.................----.----------------- 34, 027.|_......-.22- 33, 368 (!) 
Zinc sulphate... ....-.... 2.22. 6,381 |... 2. 17, 252 (4) 

| 76, 528 94, 448 76, 600 64, 215 
Grand total..........-...-.2..-22-22-2-- eee 546, 704 999, 102. 458, 107 1, 029, 877 . 

1 Figures not available. | | 

2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce.



999 MINERALS YEARBOOK, 1937 | | | 

| Lead pigments and salts—Imports of these commodities are of 
negligible proportions. The most important item is the group of 
lead compounds, including lead acetate, lead nitrate, and others. 

Lead pigments and salis imported for consumption tn the Unsted States, 1932-36, 
. an short tons 

Basic . Lead 
carbonate Red [r: Orange Total 

Year white lead | Litharge | jineral cand value 
. lead pounds 

1982._..--- 2 eee] a 4 277 | $52, 865 
1933__.._._..-___-_--.------ ee aoe ee 3 1 j-----_- Le 10. 268 39, 312 
1934___-_-__----- eee. 15 jo. - eee (1) 5 183 29, 368 
1935__.....-.-------------- eee ee eee 6 i 2 302 | 238, 298 
19386___.-.-.---. 2-2 eee 32 1 QH— 5 185 2 32, 614 

1 Less than 1 ton. . 
2 Includes also—1935: Lead pigments, n. s. p. f., $478 (4,405 pounds); 1936: Lead pigments, n.s. p. f. $19 (33 

pounds) and sublimed lead (basic sulphate) $9 (15 pounds). 

| The principal exports are white lead, litharge, red lead, and lead 
arsenate. Less than 3 percent of the domestic production of white 
lead, red lead, and litharge was exported in 1936. 

Lead pigments and salts exported from the United States, 1932-36, in short tons 

Whit Red Lead Sead Total 1te e * ea ead. ota 

Year lead leadi | Litharge| orcenate | com- value 
. pounds 

1932._..-- 2-2 eeeeeeeeeeee--e----------| 1, 6811 498 1, 493 595 |.-.-------| $461, 694 - 
1933__..._--------- eee 1, 048 570 1, 5388 299 }|____ a .-- 371, 769 
1934__.____-__----_- eee 1, 561 745 972 325 |.--------- 457, 273 
19385_....---_---_--- eee 2, 337 750 1, 280 578 |... ------. 606, 734 
1936....-.--_---_--- ee eee 1, 861 810 1, 386 414 J... ee 609, 890 

~ 1 Includes an unknown quantity of orange mineral, 1932-33. 

White lead and red lead, orange mineral,’ and litharge exported from the United 
States, by destinations, 1933-36, in short tons 

: Red lead, orange mineral,! and White lead litharge 

Destination | a 

1933 | 1934 | 1935 | 19386 | 1933 | 1984 | 1935 | 1936 

Countries: 
Argentina____._..._-.--.-------- 60 69 98 126 109 232 162 139 
Canada_____-__--------..-----_-- 75 91 56 74 1, 104 415 502 544 
Netherlands. _____-____--_---.---- 377 463 827 387 |_____--_]..------ 2 43 
Netherland West Indies________- 2 10 3 3 58 (2) 81 274 
Panama__.______-._.__.-----_-_- 26 201 205 453 68 112 52 53 
Philippine Islands._.......-..-- 138 130 190 170 164 210 287 342 
United Kingdom._._.__.-__.._.-- 73 47 93 13 17 3 2 17 
Others__.-.._.--- 22-2 -__- eee 296 550 865 635 588 745 942 784 

1, 047 1, 561 2, 337 1, 861 2, 108 1, 717 2, 030 2, 196 

Continents: —_ 
North America_.___....-----.2-- 223 477 441 754 | 1,404 759 930 1, 140 
South America_......._..-__-_-- 150 177 202 218 210 346 402 344 
Europe.._..-..---------------.--| 479 590 | 1, 242 707 213 232 139 219 
Asia..____..--------------------- 141] (2) 285 172 201 40 335 407 
Africa_.._.-...-.-----------.---- 53 167 166 9 80 118 294 62 
Oceania........-..-..-e 1] 150 | 1 i] @) 222 | (2) 24 

1 Orange mineral is not included in this group in 1934-36. Data not available. 
2 Less than 1 ton. .



: , LEAD AND ZINC PIGMENTS AND ZINC SALTS — 2993 

Zine pigments and salis—Imports of lithopone increased in 1936 | 
and were approximately twice as large as exports. Net imports 
amounted to less than 2 percent of domestic production. 

Zine pigments and salis tmported for consumption in the United States, 1932-36, 
sn short tons | 

| Zinc oxide | | 
Year —_____—*—Cs« Lrittho- Zine Zine Zine Total . 

- | pone’ | sulphide | chloride | sulphate| value 
Dry In oil - 

1982. eee} 2, 5B 157 4,724 33 - 251 131 | $539, 380 
1933.....----..-.---.-----------| 2, 359 182 5, 596 27 431 193 | 600,474 | 
1934___._--------------------| 1, 204 64 3, 927 12 382 140 | 404, 256 
1985_._-.------------.---------} 1,931 59 4, 603 15 564 135 | 508, 476 
1936__.._-----.2---------- eee 693 96 4, 780 29 519 380 | 425, 493 

Exports of zinc oxide and lithopone increased slightly in 1936. Most 
of this trade is with North American countries, chiefly Canada. | 

Zinc pigments and salts exported from the United States, 1932-86, in short tons 

Zine | Litho- | Zine Total Zine | Litho-| Zine Total 
Year oxide | pone salts value Year oxide | pone salts value 

1932.___..-.--.| 1,261 | 3,212 299 | $512,559 || 1935_---.-.----| 1,140 | 2,371] (@ $392, 368 
1933..-.------.| 722] 1,186] (‘) 230, 024 || 19386....-------} 1,330 | 2,538] (1) 419, 987 
1934..-..---.--| 1,155 | 2,401] () 395, 189 | | 

1 Zinc salts not separately recorded. 

Zine oxide and lithopone exported from the United States, by destinations, 1933-36, | | 
an short tons 

Zine oxide Lithopone 

Destination i 

- 1933 | 1934 | 1935 | 1936 | 1933 | 1934 | 1935 | 1936 

Countries: . | 
Argentina. .......-...-.--------- 16 36 35 55 12 33 74 35 
Canada__.-----...--------------| 286 439 453 704 881 | 1,803 | 1,652] 1,812 
Cuba.__...----.----------------- 22 87 115 80 41 185 198 186 
France -.-.---------------------- 5 12 15 13 |-------- 1 2 3 
United Kingdom-.___._-.---.--- 36 68 56 80 132 104 138 199 
Others._..----------------------| 387 513 | 466 398 120 275 307 303 

722| 1,155] 1,140] 1,330] 1,186 | 2,401] 2,371] 2,538 

Continents: - 
North America.-.....-..--------| 487 856 724 879 975 | 2,046} 1,970] 2,103 
South America---.--..---.------ 39 48 78 131 54 116 118 57 
Europe...----------------------- 72 66 94 97 133 125 140 219 
Asia__.......-------------------- 80 41 132 51 3 1 15 25 
Africa. ...--.-------------------- 3 12 5 6 1 |__._-.- 2 4 | 
Oceania....---.------------------ 91 132 107 166 20 113 126 130
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GOLD, SILVER, COPPER, AND LEAD IN ALASKA 
| (MINE REPORT) a | | a 

| - By Cuas. W. HENDERSON | | | 

- SUMMARY OUTLINE | | 
Page | . | Page 

Summary---.-..----------.------------------ 225 | Markets and shippers........-......_.._._... 226 
Calculation of value of metal production....... 225 | Company reports......---.-.-.-..--_---___-. 228 

‘The total output of gold, silver, copper, and lead from Alaska ores 
and gravels in 1936, in terms of recovered and estimated recoverable | 
metals, was 539,162.60 fine ounces of gold, 427,592 fine ounces of 
silver, 29,166,000 pounds of copper, and 1,882,000 pounds of lead. 
This output compares with a production of 469,495.00 ounces of gold, 
286,348 ounces of silver, 15,500,000 pounds of copper, and 1,340,000 
pounds of lead in 1935. | - , | 

Calculation of value of metal production—The value of metal pro- 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, | 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per | 
ounce, the yearly average weighted United States Government - 
price’; and in 1935 and 1936 at $35 per ounce, under authority of the 
Gold Reserve Act of January 31, 1934. The silver price in 1932 and 
1933 1s the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464-++ per ounce) for newly mined silver; and 
in 1935 and 1936, the yearly average weighted Treasury buying price : 

_ fornewly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. : 

Prices of gold, silver, copper, lead, and zinc, 1982-86 

Year Gold Silver Copper Lead Zine 

| | Per fine | Per fine 
ounce ounce Per pound | Per pound | Per pound 1982. ooo eee eee eeee eee eeeeee--| 1 $90,674] $0. 282 $0.063 | $0. 030 $0. 030 1933. 2200222) “ese "| 350 064 1087 1042 1934-0202 22 LILI] alos | 646+ “080 1037 043 1935.22. 2L TTT) aloo | 71875 "083 040 1044 , 1936..2.2220 0002] aloo | 774s 1092 046 | = = = 050 

EN ere Aegean, 

1 $20.671835. 2 $0.64646464. 
' The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 ae ae eR me te A 

225
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Mine production of gold, silver, copper, and lead in Alaska, 1934-86, in terms of 
: recovered metals — | 

| Gold (ode and placer) Silver Goce and Copper Lead 

Year |———<—_— | | | Total 

- value : 

oes Value eine, Value Pounds ‘Value — Pounds : ‘Value : 

1934_____| 537, 281. 83|$18, 778, 000]. 168, 868| $109, 167} _ 114,000} __ $9, 120| 1, 493, 000] $55, 241/$18, 951, 528 | 
1935._.__| 469, 495. 00| 16, 432, 325| 286, 848| 206, 172| 15, 500,000| 1, 286, 500| 1,340,000| 53, 600| 17, 978, 597 

: 1936...--| 539, 162. 60| 18, 870, oy 427, 592| 331, 170| 29, 166, 000) 2, 683, 272] 1, 882,000| 86, 572| 21, 971, 705 

MARKETS AND SHIPPERS | OS 
There are no smelters or refineries in Alaska. The bulk of the gold | 

produced in 1936 was in the form of bullion from placer and lode 
mines sent to United States mints and assay offices. The bulk of the | 

| - gilver was contained in concentrates and high-grade ore shipped to the 
Selby (Calif.) and Tacoma (Wash.) smelters. Because of the trans- | 

portation cost, all concentrates are high-grade. ss 
Most of the copper in 1936 was contained in copper-silver ore and 

| concentrates from the Kennecott Copper Corporation and Mother 
Lode Coalition Mines Co. at Kennecott. Other contributors of 

; copper (as copper-gold-silver concentrates) were the Alaska Gold & 
| Metals Co. at Ketchikan and the Nabesna Mining Co. at Chitina. 
\ The bulk of the lead production in 1936 was contained in lead-silver- | 
: | gold concentrates from the Alaska Juneau Gold Mining Co. amalga- | 

, mation-concentration mill at Juneau. Small tonnages of gold-silver | 
7 concentrate were shipped by the Alaska Empire Gold Mining Co., 

| Hawks Inlet; Chichagoff Mining Co., Chichagof; Golden Horn Mining 
Co., Iditarod; Gold Cord Development Co., Wasilla; Gold Helm 

| Mining Co., Ketchikan; Fern Gold Leasing Co., Wasilla; Gold Stand- 
| ard Mines, Helm Bay; Hirst-Chichagoff Mining Co., Kimshan Cove; 

and Nukalaska Mining Co., Seward. | 
The total receipts from Alaska at the San Francisco Mint during | 

1936 were 8,900 fine ounces of gold and 1,362 fine ounces of silver, a 
large part of which came from C. J. Berry Dredging Co., Miller House 
district, and J. R. Murphy, lessee of the dredge (3-cubic foot buckets) | 
of the Fairbanks Gold Dredging Corporation, Ltd., at Fairbanks; 
other large depositors were the Felder & Gale dredge (27 2%4-cubic foot 
buckets) on Yankee Creek 16 miles from Takotna, and the H. J. 
Haney Mining Co. on Jerome Creek. The United States Smelting, 
Refining & Mining Co., Midvale, Utah, received a small amount of 
bullion from its subsidiary, the Fairbanks Exploration Co.; the Seattle 
Assay Office received the bulk of the bullion from this company. 

The United States Assay Office, Seattle, Wash., reports the follow- 
ing receipts from Alaska in 1936: 

Bullion of Alaskan origin deposited at United States Assay Office, Seatile, Wash., 
during year ended Dec. 31, 1936, in fine ounces 

District Gold Silver District Gold Silver 

Circle.......------........ 4,349,571] 571.24 || Kuskokwim............-..] 7,897,207 | 824.06 
Cook Inlet_-_-------------| 28, 209. 271 2,817.12 || Nome__.....--_---.-------| 89, 188.045 | 10, 043. 61 
Copper River_.....-------| 7,016.413 | 2,075.13 || Southeastern Alaska-_....--| 142, 204.996 | 25, 125. 32 
Fagle_......_--.----_------ 5, 847.149 | 1,050.72 || Tanana._-.--..------------| 167, 655. 884 | 23, 068. 97 
Iditarod_...-.-------------| 28, 111.124 | 4, 246.05 OT 

. Koyukuk----_-.----------- 1, 476. 018 131. 06 481, 905. 768 | 69, 953. 28
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Important shippers of bullion to the Seattle Assay Office in 1936 
were: Alaska Empire Gold\Mining Co. (Juneau), Alaska Juneau Gold. 
Mining Co. (Juneau), Chichagoff Mining Co. (Chichagof), and Hirst- 

_ Chichagoff Mining Co., Kimshan Cove, all located in Southeastern | 
Alaska; Alaska Gold Dredging Corporation (Dawson), American Creek 
Operating Co. (Fairbanks), Gold Placers, Inc. (Fairbanks), Ganes 
Creek Dredging Co. (Ophir), Nabesna Mining Co. (Chitina), Olson & | 
Co. (Flat), Fairbanks Exploration Co. (Fairbanks), and the Walker’s 
Fork Gold Corporation (Walker’s Fork), all in the Yukon Basin 
region; Hammon Consolidated Gold Fields (Nome), in the Seward 
Peninsula region; Arctic Circle Exploration Co. (Candle), in the 
Kenai Peninsula region; Cripple Creek Mining Co. (Anchorage), Fern 7 
Gold Leasing Co. (Wasilla), and Willow Creek Mines, Inc. (Lucky- ” 
shot), all in the Cook Inlet-Susitna region; and the Chititu Mines 
(McCarthy), in the Copper River region. The Miners & Merchants 
Bank of Iditarod at Flat was agent for large quantities of bullion from — 
the Iditarod district, Yukon Basin region. The Miners & Merchants 
Bank of Alaska at Nome bought large quantities of gold from the 

| Nome, Bluff, Candle, Council, Inmachuk, Kougarok, Haycock, Teller, 
Solomon, and Bonanza districts, all in the Yukon Basin and Seward 
Peninsula regions. Other bullion buyers who served their respective 
regions were: Bank of Seward, Seward Peninsula region; First Nation- 
al Bank of Cordova and First National Bank of Valdez, Cook Inlet- 
Susitna region; and First National Bank of Fairbanks, Yukon Basin 
region. Several smaller bullion buyers, scattered throughout the 
different mining regions, purchased small lots and in turn sold the _ 
bullion to the larger buyers. : | 

The Willow Creek Mines, Inc., was a regular shipper of bars | 
throughout 1936 from its Lucky Shot mine on Craigie Creek in the 
Willow Creek district at the head of Cook Inlet, in the Cook Inlet- | 
Susitna region. | | - 
~The Alaska Gold & Metals Co. continued to produce palladium in | 

1936 with its gold-silver-copper concentrates. | | | 
The bullion produced by 38 floating dredges located almost en- 

tirely in two regions, the Seward Peninsula and Yukon River Basin, 
~ constituted 47 percent of the Alaska gold production for 1936. The 

| operation of these dredges is limited to 4 to 8 months of actual mining 
during the late spring, summer, and early fall months. The sources 
of this production are bench, river, and beach deposits. | 

Compared with the dredge output the production of gold from the 
lode mines is second in importance. While the lode mines are scat- 
tered throughout the entire Territory, the principal producers are 

) located in the Southeastern Alaska region, Cook Inlet-Susitna region, 
and Yukon Basin region. The production from the lode mines is, for 
the most part, continuous throughout the year. 

The total gold production from dragline scraper, hydraulic, and - 
many small sluicing operations represents 18 percent of the Territory’s 
total but is the most widespread geographically. | 

Of the silver production, 86 percent was contained in the copper- 
silver ore and concentrates from the Kennecott Copper Corporation 
in the Copper River region and as a byproduct in the bullion and con- 
centrates produced by the Alaska Juneau Gold Mining Co. in South- 
eastern Alaska. The remainder was a byproduct of lode and placer 
gold bullion.
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a The Kuskokwim River region has produced much platinum, most | 
of it from the operations of the Goodnews Bay Mining Co., located 
in the Goodnews Bay mining district of this region. Other small 
amounts of platinum have been produced. from the small placer 
operations. | 7 ok. 

The production of the rarer metals of the platinum-iridtum group | 
was small in 1936 and confined mostly to the placer and lode mines of 

a the Kuskokwim River region and Southeastern Alaska. a 

| COMPANY REPORTS | 

— The Thirty-First Annual Report of the United States Smelting, 
. . Refinng & Mining Co. for the year ended December 31, 1936, con- — 

tains the following comments on its Alaska operations. | 
At Fairbanks, Alaska, dredging operations started on March 20th, with all 

five of the dredges in operation by March 27th. Aggregate number of dredge 
| days was 1,252 in 1936, compared with 1,268 in 1935. Grade was slightly lower; 

_ but an increase in the yardage handled resulted in higher gold output. A normal 
| water supply for the season permitted the required stripping and thawing ahead 

. of the dredges. The additional power unit to provide power for the equipment, 
preparation and handling of the newly acquired dredging areas, referred to in 
last year’s report, was completed during the year; and good progress has been 

| made in the preparation of these areas. Further proven gravel reserves were 
. acquired during the year. | 

. Weather conditions at Nome, Alaska, permitted an earlier start than in 1935, | 
, one of the dredges starting on May 17th, another on May 21st and the last one on | 

June 19th. Aggregate number of dredge days was 515 compared with 449 for 
| the previous season. Considerably more gravel was dredged; and with grade 
- about the same, the gold output was materially increased. . ; 

— The Twenty-Second Annual Report of the Alaska Juneau Gold 
Mining Co. for the year ended December 31, 1936 (dated Mar. 3, 

| 1937), says— | 

The operating profit for. the year 1936, before deductions for depreciation and | 
Federal income tax, was $2,640,085.03. The substantial increase in operating 

- profits over those of the previous year was due in greater part to an increase in 
yield of 8¢ per ton trammed, and in lesser part to an increased tonnage output. 
In 1935 the tonnage production suffered by time lost through a strike, and the in- 
crease in tonnage production in 1936 is due more to that fact than to a small 
increase in the rate of production per day of actual operation. 

Three new stopes were completed and brought into production during the year, 
two in the North Orebody above Gold Creek Tunnel level, and one in the Perse- 
verance area. The South Orebody stopes are now relieved from earrying the bur- 

. den of production through the winter months under weather conditions that have 
been becoming more adverse in their effects each winter. 

The two stopes located in the North Orebody area are continuations of other 
stopes in that area and the grade of ore to be mined here is well established. The 
grade of ore produced so far from the Perseverance stope is somewhat less than the 
average grade of South Orebody ore, all in accordance with expectations. The 
second stope in the Perseverance area will be brought into production this coming 
fall. 

To continue the program for prospecting the lower levels of the mine, the No. 53 
Prospect Winze has been sunk to a point 1,518 feet below the Gold Creek Tunnel 
level. A station has been cut at the No. 13 level and crosscutting through the ore 
horizon will be started this year. 

A drainage tunnel was started and is being driven below and parallel to Gold 
Creek Tunnel, for the purpose of handling the water that comes into the mine in 
increasing amounts each year, through the South Orebody stopes, which have 
long since caved through to the surface. 

Although gold production is expected to continue at about the 1936 yearly rate, 
increased taxation, Territorial, State and Federal, together with increasing prices 
of commodities, will have a tendency to effect a reduction in the amount of surplus 

| earnings over and above the present dividend rate.
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_ The work of developing and preparing the Perseverance section for mining was continued throughout the year. No. 470 stope, the first stope in this section, started 65 feet above the No. 4 main Gold Creek Tunnel level. Thirty-one thou- sand eighty-seven square feet of stope cutout was done, and the stope was in production at the end of the year. In addition, 745 feet of main haulage level, 722 , feet of main oreways, together with 7,752 feet of auxiliary raises and intermediate levels, were driven. Several pieces of this work made connections with old Eerseverance levels that are still open, thereby providing excellent ventilation for 
this area. : 

In the 53 winze area of the North Orebody the usual preparatory work was done both above and-below the No. 4 level, and in addition the 53 winze, which has a ~ slope of 60° from the horizontal, was sunk an additional 432 feet toa vertical depth of 1,518 feet below the main haulage level. | . 
A station was cut in the winze and crosscutting was started on the 13 level, 450 feet below the previous lowest level, and 1,450 feet vertically below the main haulage level. | | ee a During the year, 193,100 pounds of powder were used in blasting powder drifts _ and 104,000 pounds were used in blasting long-hole drill stations, making a total : of 297,100 pounds for primary breaking, or 0.07 pound per ton trammed. The total powder consumption for mining was 0.30 pound per ton trammed as against 0.32 pound in 1935, and 0.28 pound in 1934. . Miil.—Experimental work, mentioned in last year’s report having shown that a profit could be made by fine grinding and treating by flotation a certain portion of the fine tailings, was expanded into a regular part of mill operation. Five hundred tons of the coarser portion of the fine tailings are reground daily and treated by , flotation, resulting in an additional profit of $50,000.00 during 1936 from this source. Further experimental work to recover values from the mill slimes is now | under way. Results do not as yet justify a prediction as to whether this can be OO | profitably done. Experimental work along this line will be continued and if profit- able results are proved, appropriate installations of equipment will be made. | : Labor.—There was an abundant supply of labor of all kinds throughout the year. The labor turnover during the year was very small. The six day work week . adopted in 1934 has been continuously in effect since that time. The average daily wage for the year was $6.15 and the overall cost per man per day was $10.04. Power plants.—The work of rebuilding the 2-mile flume and the rehabilitation of Salmon Creek No. 1 power plant was completed during the year. The rehabili- tation of the plant has taken two seasons’ work, the total cost having been $130,- _ 000.00. The plant was put in operation at the beginning of the 1936-37 winter ~ season. The additional power supplied by this plant will make it unnecessary to run the steam plant except for a short time during peak loads in the longest, | coldest winters or when line trouble on the mountain prevents transmission of 

power from the Annex Creek plant. 
The small wooden dam at the Annex Creek Reservoir was rebuilt and an addi- tional 5 feet was added to its height, giving additional storage for water equivalent to 1 million kilowatt-hours of power. : 

Gold content of ore from Alaska Juneau mine in 1936, by months | 
a a ean eae rm 

. 

. Gold (ounce) 
: Rock to mill from |}——-_—___________ 

: mine (tons) Recovery per ton | Losses per ton of Month fine-milled tailings Content 
—_—— |] oof rock 

Coarse | In galena mine to | | Ore Hne- tallings buvon concen | Fine | Coarse | mill | 

January.....-.--....--..-......] 205, 205 159, 705 0. 0546 0. 0083 0. 0096 0. 0072 0. 0411 February_-_....--.---.....--...} 184,000 | 148 170 . 0491 . 0035 . 0095 . 0072 . 0376 March... ......2.-....-...--..--| 201,859 | 167,981 . 0569 . 0050 . 0096 . 0072 0424. | April... elle ---.-| 202,424 | 155, 128 0511 . 0042 .0088 | . .0068 . 03923 May.......------------..-.----| 224,206 | 152,174 . 0483 . 0054 . 0078 . 0063 . 0392 June_.. 2.22.2. ----------] 216, 006 155, 324 . 0509 . 0072 . 0083 . 0066 . 0414 July. -- 2.2.2.2 --.-.-.-------.-| 212,718 | 161, 182 . 0573 . 0070 . 0087 . 0068 0445 August. .___.__................| 210,542 | 167, 548 . 0613 . 0070 . 0082 . 0065 . 0454 September. .................-..| 208,631 | 157,369 0514 . 0072 . 0090 . 0069 . 0415 October.........-.....-..-....] 211,882 | 157,658 . 0556 . 0071 . 0091 .0070|  .0442 November... ........-........-} - 209, 470 | 155, 460 . 0568 - 0072 . 0088 . 0068 . 0447 Decamber-..........-....---.--| 175,013 | 167,057] .0598| :0073| !0093| :0071|  “o4o4 
Total and average-____.__|2, 462, 046. 11, 904,754.| 0544). .0061 | 0089 . 0069 - 0422 HE 
153336—37——_16
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Gold content of ore from Alaska Juneau mine, 18938-1936 

a 

. Gold (ounce) . 

Rock to mill from or : 

mine (tons) Recovery per ton | Losses per ton of 
Year fine-milled tailings Content 

oof rock . 

Cc I 1 ine t Ore fine- oarse In n galena . mune 0 

* tailings : concen- Fine Coarse mill 
| milled rejected | Pullion | ‘trates 

1893-1913.............--.-..| 380,278 | 176,976 | 0.1035 | 0.0097 | 0.0194) 0.0073 | —_ 0. 0827 
1914.......-..--------------| 60,026 2, 410 0445 . 0087 .0131 0077 . 0639 
1915..........-........-----| 179, 892 |...-.-------]_ . 0353 "0145 | -.0145 |_---------| 0643 

- 1916._.._._.....------------| 180,118 |------------|  . 0227 . 0068 0145 |_--------- 0454 
1917_............------------| 677,410 |.-----------] 0164 . 0150 0111 |-------__- 0416 | 
1918......--..--------------| 574, 285 17, 933 0281 . 0082 . 0092 -0073 0445 
1919.......-----------------| ° 616,302 76,593 |- 0310 . 0087 . 0135 0092 0479 
1920.......---.-------------| 637, 321 305, 549 0440 -0121 0164 | . 0106 0522 
1921_.__-..-.---------------| _ 904,323 709, 277 0421 - 0097 0145 . 0097 . 0416 
1922__....._...-._2-.------| 1, 108,559 | 1, 201,991 . 0440 0116 0145 . 0097 0392 
1923.__....__......---------| 1,134,759 | 1,341, 481 . 0498 O11 0140 0092} 0392 - 
1924.._._..._....---.-------| 1,367,528 | 1, 700, 662 . 0532 0140 0145 | — . 0097 0421 
1925._._...........-----.---| 1, 537, 884.| 1, 943, 896 . 0493 0145 . 0160 . 0106 0411 , 
1926__...........-.---------| 1,649,678 | 2, 180, 022 . 0440 . 0126 0145 . 0097 . 0362 
1927___........-...---------| 1,839,695 | 2, 428, 115 . 0469 0145 0135 . 0092 . 0372 
1928._...............-------| 1,795,191 | 1,922, 949 . 0648 . 0198 0155 0101 0537 - 
1929......_.............----| 2,020,470 | 1,815,970 | . .0624 . 0189 0135 0092 0542 
1930___..._.....------------| 2, 066, 239 | 1, 858, 221 . 0581 . 0208 . 0135 0092 0532 
1931__.............-.-------| 2, 298,998 | 1, 863, 352 . 0604 0178 -0131 _ 0087 ~ 0542 
1932.._._............-------| 2,414, 469 | 1, 587, 161 . 0493 0135 0116 0082 | 0484 
1933_-.._.........--_-------| 2,466,832 | 1, 619, 128 . 0498 . 0116 0116 - 0082 0474 | 

: 1934.................-------] 2, 387,138 .| 1, 915, 462 . 0503 . 0034 0116 0082 0402 
1935__.................-----| 2,091,475 | 1, 638, 185 . 0533 0035 0108 |  . 0078 0413 
1936_..._-..----------------| 2, 462,046 | 1, 904, 754 . 0544 0061 | — .0089 . 0069 0422 , 

Total and average----| 32,800,911 | 28, 210, 087 . 0513 0124 . 0130 . 0090 . 0454 

: . Gold, silver, and lead recoveries from Alaska Juneau mine, 18938-1936 | 

| Gold Silver Lead : Y 

° 
| Total value 

Year recovered 
Fine ounces Value Fine ounces} Value Pounds Value — 

1893-1913__.....----| 34, 239.49] $707, 730.15 (1) (1) (1) (1) $707, 730. 15 
1914-15.............| 12,174.90] 251,655.27} 6, 191. 63] $2, 889.89) 117,031} $6,781.10) 261, 326. 26 
1916... .............| 5, 564.70} 115, 022.32| 2,843.86] 2,014.75} 61,068) 4,341.61] 121, 378. 68 
1917.............| +20, 767. 41| 429, 262.38] 12, 247.71) 10,492.53} 296,179} 20,910.88] 460, 665. 79 
1918..........-.| 20,809.10} 430,124.00] 11, 827.84] 11,704.47 273,297; 17,616.54) 459, 445. OL 
1919... | «= 24, 141.34 499,001.55] 16, 431.24) 19,366.95) 359,762) 24, 345.49| 542, 713. 99 
1920...............| 33,455.72 732, 869.71| 23, 347.57] 23, 394.66] 487,574] 35, 125.62] 791, 389. 99 
1921... ....-| ~— 46,913.53} 969, 702.73) 40, 619. 27| 40,371.39] 550,913) 25, 176. 53) 1, 035, 250. 65 
1922............__.| 62, 707. 16| 1, 296, 156.95| 49, 404. 56] 49,089.86} 687,315) 43, 432. 46} 1, 388, 679. 27 
1923.............| 69, 046. 87| 1, 427, 198.78] 41, 875.96] 32,079.58) 755, 423| 55, 495. 78) 1, 514, 774. 14 
1924..............| 92; 277.39] 1, 907,373.55} 63, 191. 25] 42, 501.72) 1, 256,857| 105, 906. 62) 2, 055, 781.89 

. 1995... .-| 98, 213. 22} 2, 030,067.16} 55, 971. 17| 38, 672. 49| 1, 288,974] 115, 644. 43] 2, 184, 384. 08 
1926.._......-..._.| ~— 93, 422. 91 1, 931,051.65] 52, 333. 59) 31, 268. 69| 1, 300,915] 105, 516. 26) 2, 067, 836. 60 
1997... | 1127 653. 11) 2) 328, 539.72| 61, 232. 30] 34, 695. 75| 1, 513, 306] 100, 026. 91| 2, 463, 262. 38 
1928... _..........| 152; 046.84! 3, 142 808.12] 77, 590.94] 45, 272. 35] 2,038,655) 127, 938. 52| 3, 316, 018. 99 
1929... ......__.| 164, 993. 15] 3, 410, 408.33] 90, 635. 49| 46, 964. 67| 2, 501, 832| 169, 874.31] 3, 627, 247. 31 
1930.___............| 163, 312. 00} 3,375, 659.01] 97, 606. 71| 35, 004. 12| 2, 640,771) 141, 286.90) 3, 551, 950. 03 
1931... _............| 179, 532. 04} 3, 710, 927.34| 118, 508. 16| 33, 452. 37| 3, 309, 176] 135, 459. 59] 3, 879, 839. 30 
1932.._.............| 151, 578. 25] 3, 133,122.39] 94, 519. 21] 25, 867.31] 2, 509, 263| 77, 193. 36) 3, 236, 183. 06 
1933.____..__.......| 150, 966. 84| 3, 829, 044.81| 109, 482. 71] 40, 488. 46] 2,299,777] 90, 632. 19] 3, 960, 165. 46 
1934._..............| 128, 015.26] 4, 465, 354.31| 86, 458. 27] 53, 842.93] 1, 662,894) 63, 361. 73) 4, 582, 558. 97 
1935._..............| 118, 997. 83} 4, 165, 784.05] 77, 787.17| 56, 265.16) 1,455,167; 59, 061.05) 4, 281, 110. 26 
1936.__.............| 149; 235. 23] 5, 223, 231.16] 101, 590. 59| 78, 794.94) 2, 102, 594) 98, 594. 68) 5, 400, 620. 78 

Total... ...---|2, 087, 064. 29/49, 512, 095. 44/1, 291, 697. 201754, 495. 04/29, 468, 743/1, 623, 722. 56/51, 890, 313. 04 

a 

1 Lost in tailings. 

The Kennecott Copper Corporation operated its Kennecott property 

and mill and the adjoining Mother Lode Coalition Mines Co. property 

part of the year 1936. The Twenty-Second Annual Report of the
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Kennecott Copper Corporation for the year ended December 1936 
does not divide the Alaska output from the Utah and Nevada pro- 
duction but reaffirms the belief ‘‘that operations will cease in not 
more than 2 years, due to inability to find new ore bodies.”’ | 

The Eighteenth Annual Report of the Mother Lode Coalition 
Mines Co. for the year ended December 31, 1936 (dated Mar. 12, 
1937), says— | ) , | 

Operations at the mine were continued on a curtailed basis during the first part 
of whe year but as the demand for and price of copper increased output was gradually — ee 

There were received for treatment at the Tacoma Smelter during the year 
- 15,454,983 pounds of copper. Due to the maritime strike on the Pacific Coast 

no shipments of ore or concentrates could be made. from Alaska during November 
and December. The gross amount realized from metal sales was $950,240.90. 
After the addition of miscellaneous income and the deduction of all costs, in- 
cluding taxes, the net income of the company, before depletion, amounted to 
$403,532.93. A cash distribution of 12% cents per share was made to stock- : 
holders December 21, 1936. | 

As has been repeatedly pointed out to you in previous annual reports, while devel- 
opment and prospecting work has been carried on, except during those years when : 
the mine was shut down, the results have been most unfavorable and disappointing 
and no new ore bodies of commercial grade have been disclosed during the past 
13 years. In view of the consequent depletion of the company’s ore reserves and _ 
the short life of the mine indicated as still remaining, it was believed advisable 
by the management to secure the services of an independent mining engineer to 
make a thorough examination of the company’s property. Mr. L. A. Levensaler | | 
was engaged for this purpose and in September of last year he extensively examined 
the property, particularly with respect to the scope of development and pros- 3 
pecting work already done, the advisability of its continuance, and the extent . 
of the ore reserves still remaining in the mine. | 

Mr. Levensaler’s examination confirmed the reports of the company’s own 
engineers. He has advised that a careful examination of the developed area of 
the mine revealed that no commercial ore remains except as backs of drifts, sill 
floors and pillars within the stoped section between the 1,000- and the 1,400-foot 
levels. Mr. Levensaler advised that after the reclamation of these blocks of ore 
the mine will necessarily have to be abandoned. He further advised that the 
remaining development possibilities of the mine are too weak to justify prospecting 
and should be dropped from consideration. - 

—----A-complete recalculation of all the-known-ore-reserves-was made by the com-—-—-—_---—— 
pany’s engineers in conjunction with Mr. Levensaler. It is estimated that there 
were remaining in the mine on January 1, 1937, 2,589 tons of high grade ore 
containing 1,605 tons of copper, and 65,743 tons of milling ore containing 7,639 
tons of copper, a total of 68,332 tons of ore with a copper content of 9,244 tons, 
of which some 8,000 tons should be recovered after allowing for probable losses in 
concentration. There had been produced and were awaiting shipment to the 
smelter on January 1, 1937, 5,039 tons of ore and concentrates containing 2,714 
tons of copper. In addition, there were on hand, refined and in process, unsold 
at the smelter, 5,223 tons of copper. Consequently, on January 1, 1937, based | 
upon the above estimate of remaining ore, the total quantity of copper still to be 
sold amounted to about 16,000 tons. 

All present indications point to the life of the mine being extremely limited. 
No further prospecting seems justified. Therefore it is obvious that after the 
extraction of the small tonnage of ore still remaining the mine will have to be 
abandoned. The ore still left will be extracted at a rate judged most economica] 
and the company’s copper sold as deemed to its best advantage,
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The value of the metal production of Arizona in 1936 ($56,116,940) | 
increased nearly 51 percent over 1935, due to the large increase in the 
quantity of all metals and in the prices of silver, copper, lead, and 
zinc. Most of the increase in value resulted from production and 
‘sales of copper;.Arizona retained its place as the leading copper pro- 7 
ducer of the United States. The chief reasons for the higher produc- | 
tion in 1936 were the increased activity in the Warren district, Cochise —— 
County; Ajo district, Pima County; Verde district, Yavapai County; 
Globe district, Gila County; and San Francisco district, Mohave 

ounty. | 
Arizona contains several of the largest well-developed and well- __ 

equipped copper-silver-gold mines in the United States. Three mines 
__.___ of the Phelps Dodge Corporation (Copper Queen at Bisbee, United 

Verde at Jerome, and New Comelia at Ajo) produced nearly -halfof 
the State gold production; these three mines and the Magma mine 
produced 73 percent of the silver output. The recoverable gold out- 
put from mines in Arizona in 1936 was 310,000 ounces, the largest 
for 1 year ever recorded in the State and 68,245 ounces more than 
in 1985. The average annual output for the last decade was 175,588 
ounces. At $35 an ounce the value of the 1936 gold output was | 
$10,850,000 compared with $8,461,411 in 1935. | 

Calculation of value of metal production.—The value of metal pro- 
duction herein reported has been calculated at the prices given in the | 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 

° to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, | 
the yearly average weighted United States Government price ?; and 
in 1935 and 1936 at $35 per ounce, under authority of the Gold Reserve 
Act of January 31, 1934. The silver price in 1932 and 1933 is the 
average New York price for bar silver; in 1934, the Treasury buying 
price ($0.64646464-++ per ounce) for newly mined silver; and in 1935 
and 1936, the yearly average weighted Treasury buying price for 

1 Figures for 1936 are preliminary; detailed data with final revisions will be released later. 
3 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 per 

ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. 8. Government fluctu- 
ating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. i 

| _ Prices of gold, silver, copper, lead, and zinc, 1932-36 i 

& . _ Year a |. Gold, Silver | Copper — Lead Zine 

. 
4 

| , Per fine | -Per fine " 
ounce | ~ ownce Per pound | Per pound | Per pound i 

1982... ...-.--2----- eee e------- | 1 $20. 67+- $0. 282 - $0. 063 $0. 030 $0. 030 “ 1933_._....-22----------------------------| 2556 || 350 064 037 (04200 
1984... 2.2... 22 34, 95 2. 646-+- . 080 087 043 —- . 
1985... -----_------- eee 35. 00 . 71875 . 083 . 040 . 044 
1936... -_- ee 35. 00 ~ 7745 . 092 . 046 . 050 

| 1 $20.671835, 2 $0.64646464, | 

Mine production of gold, silver, copper, lead, and zinc in Arizona, 1932-86, in terms : 
| a of recovered metals - _ 

| Mines produe- . Gold (lode and placer) | Silver (lode and placer) 
Year Ore (short 

ee tons) TT 
a Lode | Placer | _| Fine ounces | Value  |Fine ounces| Value | 

' 7 1982.............| 341] 179 | 4,414,579 | 66, 789.67 | $1,380,665 | 2,082,823 | $587,356 | 
a 19838_..22 222 eee 399 179 995, 728 | 79, 992. 61 2,044,611 | 2, 390, 363 836, 627 

/ 1934__ 22 747 867 3, 270, 242 167, 024.12 | .5, 837, 493 4, 448, 474 2, 875, 781 
. 1985-22 ee 904 |. 1,197. 6, 770, 050 241, 754.60 | 8,461,411 | . 6,601, 280 4, 744, 670 
Lo 1936 1____ ell (2) (2) 12, 800, 000 310, 000. 00 | 10, 850, 000 |; 8, 125, 100 6, 292, 890 

Copper 7 Lead Zinc 

Year TT nn onl NO LAT VANIG 
Pounds Value Pounds | Value Pounds Value . . 

1932__.___....._| 182, 491, 825 $11, 496, 985 2, 364, 300 $70, 929 ~-----------}.-.--.--._| $138, 535, 935 
1933____- -------} 114, 041, 781 7, 298, 674 3, 442, 540 127, 374 11, 024 — $463 10, 307, 749 
1934___..._.._._| 178, 082, 213 14, 246, 577 6, 877, 216 254, 457 1, 810, 279 77, 842 23, 292, 150 : 
1935_.-.....-..-] 278, 029, 289 23, 076, 431 | 15, 566, 100 622, 644.| 6, 673, 932 293, 653 37, 198, 809 
1936 1-..._._____| 409, 200, 000 37, 646, 400 | 20, 275, 000 932, 650 7, 900, 000 395, 000 56, 116, 940 

. . , : 

1 Subject to revision. . 
2 Figures not yet available. 

Gold and silver produced at placer mines in Arizona, 1931-35, in fine ounces, in 
_ terms of recovered metals } | 

. oe Dragline floating . 
Sluicing Dry-land dredges? dredges Total 

Year a 

Gold Silver Gold | Silver Gold Silver Gold | Silver 

| 1981___-...2----.------| 1, 069. 28 157 |---.-----.|..------|--2-2.------|--------] 1,069.23 |. -187 
1932.22 2 eee 3, 479. 76 454 |_____.-__ |---| eee |. 3, 479. 76 454 
1933_ 2-2 eee 3, 671. 45 424 | 257.73 18 1, 200. 94 161 5, 180. 12 603 
1934___ 2 ee 4, 066. 45 669 | 431.81 33 2, 484. 00 336 6, 982. 26 1, 038 
1985__-..------------.-| 2, 561. 47 494 |oooroetee wee eee 2, 595. 53 338 5, 157. 00 832 

, - 
. . 

' 
— ——— 

17,000 ounces of gold produced at placer mines in 1936; other figures not yet available. 
? Dragline and power-shovel excavators with sluices or special amalgamators,
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Gold.—The recoverable gold output from mines in Arizona in- 
creased from 241,754.60 fine ounces in 1935 to 310,000 fine ounces in 
1936. Gold from lode mines in 1936 was approximately 303,000 
ounces compared with 236,597.60 ounces in 1935, and 7,000 ounces 
of gold were recovered from placers compared with 5,157.00 ounces | 
in 1935. One floating dredge, equipped with power shovels but no 
buckets, was operated on Lynx Creek in 1936 as in 1935. Large 
increases in the production of gold in 1936 were shown by the United 
Verde, New Cornelia, Copper Queen Branch of the Phelps Dodge So 
Corporation, Tom Reed, Pilgrim (Pioneer), Gold Standard, Shattuck-_ te 
Denn, Mammoth-St. Anthony, Hillside, Pioneer, Bi-Metal, and Gold : 
Road mines. Eleven mines in Arizona produced more than 5,000 
ounces of gold each in 1936—the Copper Queen Branch at Bisbee, 
United Verde Branch at Jerome, New Cornelia Branch at Ajo, Tom 
Reed at Oatman, Hillside near Hillside, Magma at Superior, Port- 
land at Katherine, Pioneer near Chloride, Octave near Congress | 
Junction, Montana Mines Operations at Ruby, and Mammoth-St. 
Anthony at Mammoth. Other mines that produced more than 4,000 
ounces of gold each in 1936 were the Harbud, United Verde Extension, 
Amulet (Pioneer), Lynx Creek dredge, and Shattuck-Denn mines. ) 

- The construction of a new mill of importance in gold recovery was 
completed at the Gold Road property of the United States Smelting, | | 
Refining & Mining Co. near Oatman. a | 

Stlver.—The recoverable silver output increased from 6,601,280 
ounces in 1935 to about 8,125,100 ounces in 1936 and the value from _ 
$4,744,670 to $6,292,890, as the average price of silver rose from | 
71.875 cents an ounce in 1935 to 77.45 cents in 1936. The average 
annual output for the last 10 years has been 5,361,630 ounces. More | 
than 73 percent of the total silver produced in Arizona in 1936 was 
recovered from copper ore, chiefly from the Copper Queen, United | 
Verde, Magma, and New Cornelia mines; most of the remainder was 
recovered from lead-zinc ore and siliceous ores. The Copper Queen 

_......and_United_Verde mines of the Phelps Dodge Corporation produced | 
more than 56 percent of the State’s silver. Other large producers 28  ~ 
of silver were the Eagle-Picher, Magma, New Cornelia, Hillside, 
United Verde Extension, Tombstone, Reymert, Miami, Shattuck- 
Denn, Swastica, and Arizona Magma properties. 

, The Warren (Bisbee) district in Cochise County increased its pro- 
duction of silver from 2,654,731 ounces in 1935 to about 3,260,000 in 
1936; the Verde district in Yavapai County, from 1,049,934 ounces to 
1,675,000; and the Pioneer (Superior) district in Pinal County, from | 
802,944 ounces to 805,000. However, the output of silver from the 
Oro Blanco (Ruby) district in Santa Cruz County dropped from 
670,944 to 630,000 ounces. 

Copper.—The recoverable copper output in 1936 was 409,200,000 
pounds, the largest output since 1930, when 576,190,607 pounds were 
produced, and slightly greater than in 1931, when the production 
was 401,344,909 pounds. The largest yearly production was in 1929 
(830,628,411 pounds) and the next largest in 1918 (764,855,874 pounds). 
The increase in 1936 over 1935 was 131,170,711 pounds, and the 
value increased from $23,076,431 to $37,646,400. The copper smelt- 
ers at Douglas, Clarkdale, and Superior continued operations during 
1936, and the receipts of ore and concentrates were considerably 
more than in 1935. The smelter at Clemenceau operated intermit- 
tently, but the smelters at Clifton and Hayden remained idle. The
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New Cornelia mine of the Phelps Dodge Corporation at Ajo was 
again the largest producer of copper in Arizona; it was followed by 

: the United Verde mine at Jerome and the Copper Queen mine at 
Bisbee (both operated by the Phelps Dodge Corporation), the Inspira- 
tion mine at Inspiration, the Miami mine at Miami, and the Magma 
mine at Superior. These six properties produced approximately 5 

| 387,600,000 pounds of copper (nearly 95 percent of the State total), , 
and each produced more than 30,000,000 pounds of copper. Other ; 
large producers of copper were the United Verde Extension, Shat- ; 

. tuck-Denn, and Bagdad properties. The entire output of copper 
| from the United Verde mine came from steam-shovel operations in 

the open pit, as no attempt is being made at present to mine ore 
| from the deep levels of the property. — 

The Globe (Inspiration-Miami) district was the chief copper-pro- 
| ducing district in Arizona in 1936, as the output increased from 37 ,359,- | 

120 pounds in 1935 to 109,150,000 in 1936; the Ajo district, with an 
increased production, ranked second; the Verde district, with a ereatly 
increased production, ranked third; the Warren (Bisbee) district, 

| with a production of about 78,600,000 pounds, ranked fourth; and 
: the Pioneer (Superior) district, with a prodtiction of 30,150,000 | 

pounds, ranked fifth. | . 
_ Lead.—The recoverable lead production in Arizona increased from . 

_ 15,566,100 pounds in 1935 to 20,275,000 in 1936, the largest production | 
since 1926, when 23,258,274 pounds were produced. The value of | 

_ _ the lead output in 1936 was $932,650 compared with $622,644 in 1935. 
| The large gain in the production of lead in Arizona in 1936 was due 
| chiefly to the increase in shipments of lead ore from the “79” mine 

near Winkelman and the Shattuck-Denn mine at Bisbee and to the 
| reopening of the Tennessee-Schuylkill lead-zinc mine at Chloride | 

and the Trench and Flux lead-silver mines near Patagonia. The 
7 Eagle-Picher Mining & Smelting Co. in 1936 was again by far the 
- largest producer of lead in Arizona; it was followed by the “79”, 

Trench (Gold Canyon Mining Co.), Tennessee-Schuylkill, Shattuck- 
Denn, Tombstone (Bunker Hill property including Toughnut lease), 
Hillside, Flux, and Copper Queen mines. These nine properties pro- 
duced 91 percent of the State output of lead. 
Zinc.—In 1934 and 1935 nearly all the zinc produced in Arizona 

came from the Montana property of the Eagle-Picher Mining & : 
Smelting Co. at Ruby, Santa Cruz County. In August 1936 the 

| Tennessee-Schuylkill group at Chloride, Mohave County, was 
| reopened, and in September the 150-ton flotation-concentration plant 

started treating lead-zinc ore. The output of recoverable zinc in 
Arizona in 1936 was about 7,900,000 pounds valued at $395,000, 
compared with 6,673,932 pounds valued at $293,653 in 1935. As 
usual, the Eagle-Picher Mining & Smelting Co. was the largest pro- 
ducer of lead and zinc in Arizona and ranked third in the production 

- of silver. The company operated its 250-ton flotation-concentration 
plant continuously and treated more lead-zinc ore in 1936 than in 
1935. | 
Ore.—The output of ore in Arizona in 1936 was approximately 

12,800,000 tons, an increase of 6,029,950 tons over 1935. Copper ore 
increased from 6,011,755 to 11,880,000 tons, gold (ore and old tailings) 
and gold and silver ore from 578,405 to 705,000 tons, silver ore from 
26,239 to 32,000 tons, lead ore from 16,749 to 29,000 tons, and lead- 
zinc ore from 129,772 to 155,000 tons. There were large increases in |
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the output of copper ore from the Globe (Miami-Inspiration), Ajo, 
Verde, and Warren districts and in gold ore from the San Francisco 
(Oatman and Portland), Old Hat (Mammoth), and McConnico dis- 

tricts, but the output of ore from the Katherine district decreased 
considerably. Virtually the entire output from the Vulture district 
in 1936 was old tailings (gold) from the Vulture property which _ 
increased from 34,661 to about 100,000 tons. The New Cornelia, | 

Miami, Inspiration, United Verde, Copper Queen, and Magma mines 

were the chief producers of copper ore; the Tom Reed, Hillside, — 
_...Harbud, Portland, New Year-Mohawk, Mammoth-St. Anthony, = = = _ 

Pilgrim, Golden Turkey, and Octave mines were the chief producers 
of gold ore; the Reymert mine was the largest producer of silver ore; | 

the Arizona Magma, property was the largest producer of gold and _ 

- gilver ore; the ‘79’? mine was the largest producer of lead ore; and 
the Eagle-Picher property was the largest producer of lead-zinc ore. , 

: SUMMARY OF 1935 | 

Final annual figures on mine production in Arizona in 1935 and 
detailed statistics on production by classes of ore, methods of recovery | 
of metals, and mining districts, continuing the series published in oe 

recent years in the Statistical Appendix to Minerals Yearbook, are 

| included in this chapter. ) 
From 1903 to the end of 1935 mines in Arizona have produced _~ 

358,865,867 ‘tons of ore, 5,930,896.91 fine ounces of gold, 153,915,125 
fine ounces of silver, 14,506,097,660 pounds of copper, 377,995,472 | 
pounds of lead, and 146,428,497 pounds of zinc. 

Gold.—The output of gold in Arizona in 1935 was 241,754.60 fine 
ounces, more than double the output (167,024.12 ounces) in 1934. _ 

Gold recovered at placers amounted to 5,157.00 ounces (1,825.26 ounces | 

less than in 1934) and accounted for more than 2 percent of the , 

State total; most of the placer output resulted from operation of the 7 

___ floating dredge on Inxynx Creek by the Lynx Creek Placer Mine Co. 
and other operations in Yavapai County, 42 eee 

Gold recovered from lode mines was 236,597.60 fine ounces, of 

which 112,783.79 ounces came from copper ore and 112,266.75 from 
siliceous ore, chiefly gold ore. In 1934 copper ore supplied 76,092.34 | 

ounces and siliceous ore 77,949.51 ounces. Gold from bullion recov- 
ered by amalgamation or cyanidation increased from 36,828.30 ounces _ 

in 1934 to 43,815.72 in 1935; most of the increase came from Mohave | 

County. The Copper Queen Branch of the Phelps Dodge Corpora- 
tion was by far the largest producer of gold in Arizona in 1935; it was 
followed by the United Verde Branch at Jerome and the New Cornelia 
Branch at Ajo, both operated by the Phelps Dodge Corporation. 

Other large producers of gold were the Tom Reed at Oatman, Magma 

at Superior, Eagle-Picher at Ruby, and Hillside near Hillside. These 

seven properties produced 129,700 ounces of gold or nearly 54 percent | 
of the total output of the State. | 

Stlver.—The output of silver increased 48 percent over that in 1934, 

and most of it (69 percent) was recovered from copper ore; the 

remainder was recovered chiefly from siliceous ore and lead-zinc ore. 

Nearly 62 percent of the State output of silver in 1935 came from the 

Copper Queen Branch at Bisbee, United Verde at Jerome, Kagle- 

Picher at Ruby, Magma at Superior, New Cornelia at Ajo, United 

Verde Extension at Jerome, and the Hillside north of Hillside.
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Copper.—The output of copper in Arizona was 278,029,289 pounds 
: in 1935, compared with 178,082,213 pounds in 1934, an increase of 56 
— percent. Of the total copper produced in Arizona in 19385, 276,469,902 . 

pounds were recovered from copper ore and 67 percent came from 3 , 
| mines operated by the Phelps Dodge Corporation. The largest pro- — ; 

| ducer of copper in Arizona in 1935 was the New Cornelia mine; it 
was followed by the Copper Queen, United Verde, Magma, Miami, 
and United Verde Extension mines. The total value of the metals ; 

| recovered from copper ore and precipitates was $30,161,989—81 per- : 
| 7 cent of the total value of the gold, silver, copper, lead, and zinc pro- 

duced in the State. | | | 
Lead.—The output of lead in Arizona in 1935 was 15,566,100 pounds, 

more than double the output (6,877,216 pounds) in 1934. The large 
increase in 1985 was due chiefly to the increase in the production of 
lead-zinc ore from the Eagle-Picher property at Ruby and lead ore | 
from the ‘‘79” mine near Hayden Junction. Nearly 61 percent of the 
total lead was recovered from lead-zinc ore, 30 percent from lead ore, 
and 7 percent from siliceous gold ore. The Eagle-Picher Mining & 
Smelting Co. was, as usual, the largest producer of lead in Arizona; 
it was followed by the ‘79’’, Tombstone (Bunker Hill), and Tomb- 
stone Extension properties. | 

| Zinc.—The output of zinc in Arizona was 6,673,932 pounds in 1935, 
compared with 1,810,279 pounds in 1934; no zinc was produced in 
1931 or 1932. Nearly all the zinc produced in 1935 was recovered 

| from lead-zinc ore from the property of the Eagle-Picher Mining & 
. Smelting Co. at Ruby, Santa Cruz County; a little zinc was produced | 

from a property north of Kingman, Mohave County.
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MINE PRODUCTION BY COUNTIES | | 

Mine production of gold, silver, copper, lead, and zinc in Arizona in 1935, by counties, in terms of recovered metals | 

| Gold | Silver 
Mines a GD 

producing Ore ! © 
County (short Lode Placer Total Lode Placer Total on. 

tons) | | o 

Fine | Fine Fine Fine Fine Fine wh Lode | Placer} Total ounces | Value | ounces | V@UC | ounces | V#UC | ounces | Value ounces Value ounces | . value = 

Cochise._...._..-.----------- 62 34 96| 629, 689) 61, 915. 20 $2, 167, 032 63. 60| $2, 226) 61, 978. 80|$2, 160, 258] 2, 946, 119]$2, 117, 523 32 $23/2, 946, 151)$2, 117,546 & 
Gila... 22-2 44 17 61|1, 175, 769| 1, 069. 60) 37, 436 30.00} 1,050) 1,099.60; 38,486) 79,328) 57, 017 7 5} 79, 385 57,022 
Graham_.__._.--___--.____ 2 1 3 4 4. 00] 140 40 14 4, 40 154 185 133|}___.-.--|-------- 185 133 
Greenlee__...-_.-.---------- 5 36 41 844 497.20) 17, 402 69.20} 2,422) 566.40) 19,824) 15,879 11, 413 32 23} 15, 911 11,486 © 
Maricopa._...-.-------_----- 59 73 132| 58,558| 4,817.40) 168, 609 133. 60| 4, 676) 4,951.00) 173,285| 36,345) © 26,123 39 28| 36, 384 26,151 © 
Mohave--_____-.-.-_-------- 139 20 159| 183, 418| 46, 755. 00) 1, 636, 425 85.00} 2,975) 46,840.00] 1,639,400] 160,743) 115, 534 25 18} 160,768} 115,552 ‘'% 
Pima._._..----------------- 123 61 184|3, 152, 983| 22,522.00} 788, 270 121.00); 4,235) 22,643.00) 792,505) 255,449} 183, 604 25 18| 255,474 183,622 [0 
Pinal__....-.-__----._---.-- 62 5 67| 342,068} 22,351.60] 782, 306 80.60} 2, 821) 22, 432.20) 785,127) 818,247) 588, 115 18 13| 818,265) 588,128 &. 
Santa Cruz_____---..-..-_-- 58 3 61| 130,642] 8,430.40) 295, 064 3. 80 133| 8,434.20] 295,197! 676,185}  486,008|....____|_._..____| 676,185] 486,008 
Yavapai_...------- 276; _ 609 885} 1, 078, 906] 65, 509. 20) 2, 292,822) 3,732.40} 130, 634] 69, 241.60! 2, 423, 456)1, 608, 488) .1, 152, 507 526 378|1, 604, 014) 1, 152, 885 
Yuma____.-------------- 74, 338/ = 412/17, 169) 2,726.00} 95,410} += 837.40; 29,309} 3,563.40] 124,719} 8, 480 6, 095 128 92) 8, 608 6, 187 a 

'904| 1,197] 2, 101/6, 770, 050/236, 597. 60| 8, 280,916] 5, 157. 00 180, 495/241, 754. 60| 8, 461, 41/6, 600, 448] 4, 744, 072 832 598|6, 601, 280| 4, 744, 670 PO. 
Total, 1984_._...-.----_-_-- 747| — 867| 1, 6143, 270, 2421160, 041. 86| 5, 593, 463) 6, 982. 26| 244, 030/167, 024. 12| 5, 837, 493/4, 447, 436] 2,875,110] 1, 038 67114, 448, 474| 2,875,781 

* Copper | Lead Zine --- Total value 5 

County 1 | TT O | 

| Pounds Value. Pounds Value Pounds Value Lode Placer se ecor N 

. | : 
Cochise. ..._____--_-.----------------------------- 64,752, 277| $5, 374, 489 2, 654, 550 $106, 182)_.__...-.--.-__]__---- eee $9, 765, 176 $2,249) $9, 767,425 
GIN omen wrnnne nine nn nncnnnnsaonnnannnannne 37, 415, 735 3, 105, 506 1, 955, 550 78, 222). 9 3, 278, 181 1, 055 3, 279, 236 IZ 
raham......_._-_-___-_-_------------- ee |e eee | | eee eee ne | ee | eee eee [eee eee 7 14] 

Greenlee. ...___.-_-------------~------------ ean 2, 181 | 181 2, 025 810} 29, 077 2, 445 31,522 > . 
Maricopa. .-_--_-...------------------------------ 139,096 | 11,545 800 32)____.---------|------------ 206, 309 4, 704 211,018 
Mohave....__.-....------------------------------- 57, 771 4,795} 175,175 7, 007 133,205; $5, 861 1, 769, 622 2, 998 1,772,615 
Pima...--------.-1----------------n---------------| 67, 188,554} 5,572,500) = 28,200, 2, 128] || 6, 845, 502 4,253, 6,549,755 WN | 
Pinal.-..----------.-----.0--0--- oe} 81,792, 434} 2, 638, 772 589, 200 23) 568|__------------|.--------.--| 4, 082, 761 2,834, 4,035,595 © | 
Santa Cruz_._.._.-..-.---------------------- +e 536, 096 _ 44, 496 9, 508, 925 380, 157 6, 540, 727 287, 792 1, 493, 517 133|. 1,493,650 
Yavapai_....-..- ene 76, 172,048] 6, 322, 280 656, 625 26, 265|.--.------ |e 9, 793, 874 131, 012 9,924,886 
Yuma_-_._---.-..------ eee 23, 097 | 1, 917 50 « 2) --- ee} 103, 424 29, 401 132, 825 

278, 029, 289| 23, 076, 431 15, 566, 100 622, 644 6, 673, 932 293, 653| 37, 017, 716 181,093} 37, 198, 809 bo 
Total, 1934__._____-._-_--.------------.------------! 178, 082,213] 14, 246, 577 6, 877, 216 254, 457 1,810,279] 77,842) 28, 047, 449 244, 701 28, 292, 15 - OD 

| : 
| : | 
| 

|
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Gold and silver produced at placer mines in Arizona in 1935, by counties, in fine 
ounces, n terms of recovered metals 

| as Dragline floating | 
Sluicing Dry-land dredges! dredges 8 Total i 

County fe i 

| Gold | Silver | Gold | Silver} Gold | Silver | Gold | Silver 1 

Cochise__....---..------.---- 63. 60 82 |_.--.--.--|--------|----------|.--.---- 63. 60 32 . 
Gila... 2-22 -2--------| 30.00 7 |_....----.|--------|----------|--------| 30.00 7. ' 
Graham__...---..---.------- 40 [22 2-2 ]--- ee ee] |e] .40 |_----.-- t 
Greenlee.....---.---.--.-....| 69.20 82 |__-_------|--------|----------|--------| 69. 20 32 ; 
Maricopa.........-...--.--..| 183. 60 39 |------- 2 |-.------|----------}---_--2-} 133. 60 39 
Mohave..-.....--------.----| 85.00 25 |--------|--------|----------|--------|.__ 85. 00 25 
Pima. 22 t ele -----| 121.00 25 |----------]--------|----------|--------| 121.00 25 

. Pinal__..--.----------------- 80.60 | © 18 j-------2--|--------|--- ee fee 80. 60 18 
Santa Cruz.._...-----------.] - 3.80 |-------].------2-2}---- eee |_- ee - fee eee} 8 80 [Leelee 
Yavapai__....-.------------.| 1,186.87 | 188 |---_._-___|__-____.] 2; 595.53 | 338 | 3, 732. 40 526 
Yuma_....------------------| 887.40 | 128 |__2e ef |e fee] | 887. 40 128 

| 2,561.47 | 494 |______-___|____.---] 2,505.53 | 388 | 5,157.00 | 832 
Total, 1934.-.....-....--....| 4,066.45 | 669 | 431.81 33 | 2,484.00 | 336 | 6,982.26 | 1,038 

| 1 Dragline and power-shovel excavators with sluices or special amalgamators. - 

: _ MINING INDUSTRY 

Compared with 1932-34 the mining industry of Arizona in 1935 
| _ showed marked improvement. The important features of 1935 were 

| the reopening, in January, of the United Verde mine at Jerome; the 
ss Feopening, in September, of the Inspiration Consolidated property at 

| Inspiration; the marked increase in the production of copper ore from 
| the New Cornelia and Miami mines; the large gain in the output of 

siliceous gold ore from mines at Oatman, Katherine, Mammoth, 
Hillside, Cordes, and Octave; and the increase in the output of lead- 

| zinc ore from Ruby, Santa Cruz County. 

ORE CLASSIFICATION 

Ore sold or treated in Arizona in 1935, with content in terms of recovered metals 

Mines . . 
Source produc-|' Ore | Gold Silver Copper Lead Zine 

Ing 

| Fine © 
Short tons | Fine ownces | ounces Pounds Pounds | Pounds 

Dry gold ore......-.-.---| 651] 492,213] 98,864.94 | 283,091 | 467,939 | 1, 101, 143 |_.-_.____- 
Dry gold and silver ore__ 37 86, 192 12, 543. 27 426, 818 275, 983 117,155 |... 

. Dry silver ore.-...--..-.- 92 26, 239 858. 54 405, 685 144, 164 170, 487 |-...-..--. 

780 | 604,644 | 112,266.75 | 1,115,504 | 888,086 | 1,388,785 |_..._____. 

Copper ore...-.----.-.--} 82 | 6,011,755 | 112, 788.79 | 4,545,944 [276,469,902 | 3,915 |________-- 
Lead ore...-..--.------ 67 | 16,749 | 3,295.23 | 230,971 | 140,645 | 4,674,046 |__.______- 
Zinc ore.....----------- 1 7, 126 162.71 | 38,629 15,481 | 37,394 | 114, 063 
Copper-lead ore___..___- 3 4 .48 73 686 922 |..__..-.-. 
Lead-zine ore____._.-__- 2{ 129,772 | 8,088.64] 669,237] 514,489 | 9, 461,038 | 6,559, 869 | 

1124 | 6,165,406 | 124,330.85 | 5,484,854 |277, 141, 203 |14, 177, 315 | 6, 673, 932 

Total,lodemines__| 1904 | 6,770,050 | 236,597.60 | 6,600, 448 |278, 029, 289 |15, 566, 100 | 6, 673, 932 
Total, placers....-...-...| 1,197.|...........] 5, 157.00 832 |..-..----.-.|_.---------|-- on 

2,101 | 6,770,050 | 241, 754.60 | 6,601, 280 |278, 029, 289 |15, 566, 100 | 6,673, 932 
Total, 1934..__...........] 1,614 | 3,270,242 | 167,024.12 | 4, 448, 474 |178, 082, 213 | 6,877,216 | 1,810,279 

1 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes.
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Dry and siliceous ore-—The output of dry and siliceous ore was | 

604,644 tons from 780 properties in 1935, compared with 373,073 — 
tons from 622 properties mn 1934. 

Copper ore—Copper ore mined and treated totaled 6,011,755 tons 
from 82 properties in 1935, compared with 2,845,604 tons from 58 
properties in 1934. oo 

Lead ore.—The output of lead ore was 16,749 tons from 67 proper- 
ties in 1935, compared with 16,203 tons of ore from 87 properties : 

in 1934. _ - oe - | | | | | 
~~ Copper-lead ore-—There were three small producers of copper-lead ore — a 
in 1935 and six in 1934. The output (4 tons) in 1935 was ore of = = = =~ 

smelting grade and came from sample lots from Pima and Santa 
Cruz Counties. | 

Lead-zine ore.—T wo mines (one in Santa Cruz County and one in : 

- Mohave County) produced 129,772 tons of lead-zinc ore in 1935 com- 
pared with two properties producing 35,315 tons in 1934. 

Ore sold or treated in Arizona in 1985, by counties, with content in terms of recovered 
: metals — 

oO DRY GOLD ORE 
. . 

County Ore Gold Silver Copper Lead | Zinc 

, Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds . 

Cochise......-..------------.- 25, 244 6, 037. 78 39, 534 146, 265 43, 984 |_-.-.------- 

‘Gila... ee ee 801 423. 04 895 6, 517 413 |_----.------- 

_ Graham_-...------------------ 2 1.71 MW |---| eee] ------------ 

Greenlee.......-..------------ 225 | 129.72 2, 938 999 1,838 |... 
Maricopa.__........-..--.....| 86,944] 4,781.52 4, 498 17,105 |.....-...-.-|_----------- 
Mohave. ......--------------- 169, 362 | 45, 541.82 78, 943 |. 4, 824 9,915 |----.------- 

Pima. _..-..--.--------------- 922 503. 45 3, 184 ~ 2,715 480 |--.-.------- 

Pinal. 22-2] 69, 600 | 13,048.34 | 80,236 | +=: 131, 462 | 884, 036 |--_------_- 
Santa Cruz._...-....--------- 877 | 466. 23 2, 329 2723 1,496 |_...-------- 
Yavapai__.._-.-..------------ 151, 266 | 25, 295. 30 118, 051 141, 401 458, 9381 |.----------- 

Yuma.........-..--..--------| 16,970 | 2,636.03 2, 472 13, 928 50 |_..-.------- 

492,213 | 98,864.94 | 283,001 | 467,930 | 1, 101,143 |_._....-.--- 
Total, 1934........------------| 344,910 | 74,208.78 | 248,457 | 269,052 | 497,098 |-..-....---- 
aan fd | 

| DRY GOLD AND SILVER ORE EE 
| _ ee 

Cochise............---.-.-----| 12,874] 2,141.92] 98,014] 42,367 | 114, 175 |.-----..---- 
Graham. .._.-...------------- 2 2. 29 174 |_--......-.-|------------]------------ 

Greenlee..........-.---------- 463 | 361.47 11, 949 718 |.--..----..|--2--n eee 
Maricopa..._...--------------- 36 . 4 32 181 800 |--.--------- 

Mohave...-....------------_- 5,503 | 689.45 | 22, 683 3, 486 1,925 |_-.-.------- 
Pima.....--.---..------------ 903 36. 49 1, 877 2,075 |_-.--.------|-------~----- 

Pinal.2 2] 4 888 | 104403 | 58,206] = 70, 813 |---| ---------- 
Santa Cruz_._.-.------------- 97 60. 07 2, 804 86 |_.-...------|------------ 

Yavapai.............---..-| —61, 481. | 8,307.71 | 235,980 | 156, 257 255 |._-.-.-_--- 

| 86,192 | 12,543.27| 426,818 | 275,983 | 117, 155 |------------ 
Total, 1984.......-..----------| 15,919 | 2,120.30] 110,858) — 134, 269 4,611 |.-.-.------- 

| 

DRY SILVER ORE 

Cochise.__...-.-.------------- 7, 871 384. 29 57, 354 12,233 | 26, 249 j_----.------ 
Gila........-.-.------------- 194 3.81 4, 638 4, 644 651 |...-.-.----- 
Greenlee... _.------------------ 150 5.11 991 87 187 |_-.-----.--- 

Mohave..-..-.--------------- 558 48. 28 13, 346 2, 407 5,738 |_-.--------- 
Pima........----------------- 67 2.96 1, 528 1, 248 255 |_....-..---- 

Pinal__-..-..--.--.---------- 8, 092 88.78 | 121,634 32) 673 1,452 |...-.-.----- 
Santa Cruz...--.--.---------- 15 93 897 397 269 |.1.-.------- 
Yavapai.........-..---------- 9,183} 319.91] 199,484] 89,301} 135, 786 |------------ | 
Yums._.....-.-.--.---------- 109 4.47 5, 963 1,084 |... fT 

26,239] 858.54 | 405,685)  144,164| 170,487 |-.----.----- 
Total, 1934..........---.------|  12244| 1,530.43] 270,028 | 49,049 | 230,002 |-.--.____-_- 
ee
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Ore sold or treated in Arizona in 1935, by counties, with content in terms of recovered - 
.  metals—Continued oe — 

COPPER ORE | ; | 

County Ore Gold . Silver Copper Lead Zine . : 

Short tons | Fine ounces| Fine ounces| Pounds Pounds Pounds - i Cochise___._.._...----------_- 572,746 | 50,780.87 | 2,559,744 | 64,473,327 |_._...._.. _|__..-. i 
Gila__.-.-----.-----..-....-| 1, 169, 918 306. 85 53, 863 | 37,348, 791 {--...._.___-_[_____-_---.. 4 Greenlee__-_-_.-.----.-.----_- 6 . 90 |- 1 877 [--------- | ------ee ; . Maricopa___....-------_-_.__-  =+2 578 35. 34 31, 815 121,810 |___2 2-2 |e eee : 
Mohave__._._.__-_----_-_-.___- 159 43. 69 1, 343 29,003 |_..-------__].-.---_-_--- 
Pima. _-_.------.----.---_--.-| 3, 150,985 | 21, 948. 10 243, 976 | 67, 130, 954 50 }_-_-----_-_--- 1 
Pinal_____---. eee 259, 521 8, 169. 16 613, 038 | 31, 557,486 |..------ Jee 
Santa Cruz_.__....--_-__-_-__- — 80 5. 27 656 18, 276 1,365 j_---_---- Le 
Yavapai_....-2 2 Le 856, 677 | 31, 408. 11 1, 941, 463 | 75, 781, 793 2,500 |... --.-_- 
Yuma____- ee 90 85. 50 45 8, 085 |_.--_..-_-__|_---__--___- 

. 6,011, 755 | 112,783.79 | 4, 545, 944 |276, 469, 902° 3,915 |----_._-_-- 
Total, 1934_-....--.--.-_.-._.-] 2,845,604 | 76, 092. 34 3, 459, 138 |177, 402, 898 - 7,659 |_-- 2-2 ee 

| | | _ LEAD ORE | 
eee 

Cochise_.....-.-.-.-------.---| 10,954 | 2,571.04} = 191,473 | ~—s-78,085 | 2,470,142 |.......___- 
Gila... 22 4, 861 335. 90 20, 032 55, 783 | 1, 954, 586 |_.--_._-_ 
Mohave. -___.__..-_-_--._______- 312 171. 41 2, 687 1, 011 93,185 |__.-.._----- 
Pima. ._--2-2-- 22 104 30.60}. 4, 866 1, 090 27,121 |_-.-_-_-_--. 
Pinal___.22222-- eee 22 1, 29 43 |__ - 2 e}. 3, 712 |_-_-_-_--_--. Santa Cruz____...-___._.____- 197 | 6. 82 3,319 | 1, 470 66, 147 |_--._._____- 
Yavapai__-_.---- 22 Le 299 178. 17 8, 551 3, 206 59,153 |_.-.__-___. 

| 16, 749 3, 295. 23 230, 971 140, 645 4, 674, 046 |.---___- 2. ' Total, 1934.......-.-._-_-_____- 16, 203 3, 333. 44 168, 938 77,625 | 2,763,993 |.....______. . 
1 . 

| ZINC ORE 

. - — SS —— = 

, Mohave_._._._.---__.---_.__- 7, 126 162. 71 38, 629 15, 481 37, 394 114, 063 

| | 7, 126 162. 71 38, 629 15, 481 37, 394 114, 063 
Total, 1934___....-----------.-|_--_--2-----|-2--------_-|_-.-----___-|_----- |e ween ene ene 

| eee tT 

COPPER-LEAD ORE 
eee 

Pima_____--.------ ee 2) 0. 40 18 472 294 |___- Le 
Santa Cruz.__..-__-_-_----___- 2 . 08 55 214 628 |--.------._. 

, 4 . 48 73 686 922 |___._..-__-. 
Total, 1934___.._.__.--.---_-_- 47 7. 53 1, 016 4, 683 15, 164 j--.--- 

ee 

LEAD-ZINC ORE 
| SSeS 

Mohave.._..-------------_-_- 398 197. 64 3, 112 1, 559 27, 018 19, 142 
Santa Cruz__.....-2--____- 129, 374 7, 891. 00 666, 125 512,930 | 9, 434, 020 6, 540, 727 

129, 772 8, 088. 64 669, 237 514, 489 9, 461, 038 6, 559, 869 
Total, 1934___...-...-__._____- 35,315 | 2, 659. 04 189, 001 144, 637 | 3,358,689 | 1, 810, 279 CO 

Zinc products (as marketed from Arizona mines and mills) sold to smelters in 1935 
SSS 

Q t Average R a 
. . uantity . assay o ecovere Classification _ County (dry Gross zine concen- zinc 

weight) trates 

Short tons Pounds Percent Pounds 
Zinc concentrates_.........| Mohave and Santa Cruz... 7,128 | 7,416, 452 52. 02 6, 673, 932 

| 7,128 | 7, 415, 452 52.02 | 6, 673, 932 
Total, 1934___--.-------.-- wenn eee e een ene eee 2, 031 2, 000, 486 49. 25 J, 810, 279 

eee
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ee , METALLURGIC INDUSTRY 

Of the total ore and old tailings produced in 1935 in Arizona, 
4,815,612 tons were treated at concentration plants, 1,350,679 tons | 
represented crude ore smelted, and 271,910 tons were treated at gold 
and silver mills; no ore was treated by straight leaching. | 

The following table summarizes data for operations at gold and 
_ silver mills in 1935, by counties. 

Mine production of metals from gold and silver malls in Arizona in 1935, by counties, a 
; DO _ 4n terms of recovered metals | . | | 7 

a 

Recovered in bullion 
Ore and old tailings . _ 

| treated (dry weight) . . 
County Amalgamation Cyanidation 

- Ore tates |. Gold Silver | Gold | Silver 

. -| Short tons | Short tons | Fine ounces | Fine ounces | Fine ounces | Fine ounces 
Cochise_..--...-....---------- 6,911 |..---.---.-- 18. 53 8 292. 80 18, 313 
Gila_.......---..------------- 114 |_._ 22 25. 82 11 |___-.----.--|------------ 
Graham.--....--------------- 2 Yee ee 1.71 Tl {iii fee ----- 
Greenlee-.-.-..-.-------------- . 10 |.-22-------- 1.90 |. 1 [__i-- eu. 2. |-.---------- 

Maricopa--------------------- 18, 486 25,590 | 1, 384. 46 299; 1,011.19 1,919 
Mohave...-..----------------- 156, 348 749 401. 26 236 | 40, 849. 34 74, 618 . 
Pima_...-------------------- 398 800 87. 71 39 15. 70 1, 113 
Pinal_...-----.---------------| 29, 959 |------~-----] 64. 46 26 | 2,434.81 4, 224 
Santa Cruz_..---------------- 75 |_..--------- 29. 62 23 |_..---.-----|------------ 

Yavapai.._--.---------------- 5, 871 11, 121 889. 95 387 486. 90 1, 514 
~ -Yuma.__.-.------------------ 4, 886 10, 590 772. 32 - 182} 1,047. 24 893 

223, 060 48,850 | 3, 677. 74 1,223 | 46, 187.98 102, 594 
Total, 1934___.-...-.-----.---- 186, 670 41,030 | 4,038. 80 1,442 | 32, 789. 50 - 64, 413 

eee EE 

. Concentrates and recovered metal — 

County Concen- 
trates pro- Gold Silver Copper Lead 

duced 

SN Short tons | Fine ounces |Fineounces| Pounds | Pounds = 
Cochise_..___..--------------------------- 1 5. 04 8 27 100 
Gila......._.._.---------------------.----- 1 4, 20 2 |---.--------}------------ 
Maricopa.....-.-..------------------------ 90 |. 166. 00 200 190 |..---------. 
Mohave..._...-.-------------------------- 13 41. 21 271 10 651 
Pima.._.....------------------------------ 2 2. 00 15 |.----------- 180 
Yavapai........-.-------.----------------- 58 116. 88 159 135 296 
Yuma_-.......---------------------------+- 49 208. 81 86 289 |------------ 

214 544. 14 741 651 1, 227 
Total, 19384__._.--------------------------- $21 1, 276. 13 6, 040 2, 358 136, 781
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. pee . > a Coe oe . e - e . . { 

Mine production of metals from concentrating mills in Arizona in 1 935, by counties, se: 
| . _ an terms of recovered metals | ; 

| a Ore and old tailings BS Concentrates and recovered metal ne 

| County — - | | 
Ola tail Conean- . ‘i 

’ ail-| trates : . : : i 
Ore ings pro- Gold Silver Copper | Lead | Zine ' 

duced . i 

| Short | Short | Fine | Fine. a a : 
Short tons | tons tons ounces ounces Pounds Pounds | Pounds : 

Cochise_..._.....- 7,127 j--.-_---- 246 1, 046. 81 7, 050 4, 435° 60,141 [_.------_- 
Gila........._....| 887,398 |..---.---| 25, 706 285.57.| 52,935 | 29, 739,052 BL [lowe 
Greenlee_________ 150 |....____. 5 5.11 991 87 187 |..----_-_- 
Maricopa____.-...|....-.-----] 10,000 175 430, 01 450 1,855 [---- 22 fe 
Mohave-....__.... 24, 386 |... .___ 1, 087 3, 780. 52 64, 962 19, 740 68, 166 133, 205 
Pima.._-.-__-.--_| 3, 150, 957 |......_-_] 120,836 | 21, 947. 42 243, 078 | 67, 120, 028 723 |.-------__ 
Pinal___..-.---...| | 241,121 |__.__._._] 87,762 | 8,879.81 | 425,649 | 22, 644, 283 585,995 |_.--_-____ | 
Santa Cruz_......| 129,534 |_____....| 17,759 | 7,986.63 | 666,149 512, 930 | 9, 434,020 | 6, 540, 727 
Yavapai...__.____ 411, 308 2,800 | 66,504 | 31, 507. 04 527, 607. | 12, 358, 511 538,095 |......____ 

| Yuma....------.- 831 |_.-.----- 40 122, 19 100 2, 734 "BO |_u---- 

oo 4, 802,812 -| 12,800 | 320,120 | 75, 941. 11 |1, 988,971 |132, 403, 655 |10, 682, 428 | 6, 673, 932 
Total, 1984._.._..| 2, 263,836 | 3,500 | 189,255 | 35, 757.05 |1, 029,717 | 74,077,811 | 3,655,111 | 1,810,279 | 

| Gross metal content of Arizona concentrates produced in 1986, by classes of concentrates . 

: Concen- | Gross metal content 

Class.of concentrates —. trates DFO- ——— TT 
duced (dry . 

| weight) Gold Silver Copper Lead Zine 

Short tons |Fine ounces|Fine ounces| Pounds Pounds Pounds 
Dry and siliceous__.._._._____ 8,792 | 26, 151.02 244, 541 123, 760 131, 690 |._---_._._-- 
Copper. ._..-...-.--_.________ 289, 741 33, 532. 10 917,983 |135, 611,008 |__...-_-.-._]___-- 2-2 oe 
Lead___..-- 2-222 -- 14,673 | 15, 893. 32 716, 929 607, 432 | 10, 796,193 |_.-.....____ 

| Zine.__.....----.--.._---_-_-- 7, 128 908. 81 110, 259 85, 736 554,172 | 7,415,452 

320,334 | 76,485.25 | 1,989,712 |136, 427,936 | 11, 482, 055 7, 415, 452 
, Total, 1934... 2----2-2-_---- 190,176 | 37,033.18 1, 035, 757 | 75, 809, 099 4, 071, 835 2, 000, 486 

—_————— ee . 

Mine production of metals from Arizona concentrates in 1935, in terms of recovered __ | 
metals | : 

. BY COUNTIES 

Concen- Gold Silver Copper Lead Zine 

Short tons | Fine ownces | Fine ounces | Pounds Pounds Pounds 
Cochise.........--..-...------ 247 1, 051. 85 7, 058 4, 462 60, 241 |_.__________ 
Gila. 2-2-2 -eee 25, 707 289. 77 52, 937 | 29, 739, 052 61 |_-_ -_-_ Le 
Greenlee_..._._._..._-___-_._- 5 5.11 991 87 187 |__._..--.___ 
Maricopa.__..--..---.-------- 265 596. 01 650 2,045 j_... 22 _-] ee 
Mohave. ..._..-_..-._._..___- 1,100 | 3,821.73 65, 233 19, 750 68, 817 133, 205 
Pima..._...-.-..--...___..__- 120,838 | 21,949. 42 243, 093 | 67, 120, 028 903 |_-.-_______. 
Pinal. ____-..._-_____-.______- 87,762 | 8,879.81 425,649 | 22,644, 283° 585,995 }_._._.______ 
Santa Cruz_.__._.-...__.____- 17, 759 7, 936. 63 666, 149 512,930 | 9,434,020 | 6, 540, 727 
Yavapai-__._..._._.______._._ 66, 562 | 31, 623. 92 527, 766 | 12, 358, 646 533, 391 |-....._____- 
Yuma. -..-_-_-.--.---__ 1 89 331. 00 186 3, 023 50 |-.-..-.--___ 

320, 334 | 76,485.25 | 1,989,712 |132, 404,306 | 10,683,655 | 6, 673, 932 
Total. 1934._.__.-._.-._...___. 190,176 | 37,033.18 | 1,035,757 | 74,080,169 | 3,791,892 1,810,279 

eee 

BY CLASSES OF CONCENTRATES 

eee 

Dry and siliceous_.._._.._____ 8,792 | 26,151.02 244, 541 116, 922 84,778 |..--_-_.___. 
Copper_...-----..----------- 289, 741 | 33, 532. 10 917, 983 |131, 734,036 |_--.-._____._]_._._._.____ 
Lead...----..----_------- ee 14, 673 15, 893. 32 716, 929 485, 644 | 10, 100,325 |_..__.______ 
Zine... 7, 128 908. 81 110, 259 67, 704 498, 552 6, 673, 932 

eee
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_.° The quantity of ore shipped crude from mines in Arizona to smelters | 
increased from 774,937 tons in 1934 to 1,350,679 tons in 1935. More 7 

| than 92 percent of it in 1985 was copper ore and the remainder was ) 
largely siliceous ore. , _ 

Gross metal content of Arizona crude ore shipped to smelters in 19385, by classes of ore 

| Quantity Gross metal content | 

Class of ore (dry —— " 

| oe weight) Gold Silver Copper Lead Be 

a Short tons | Fine ounces| Fine ounces| Pounds Pounds 
Dry and siliceous.........---_------------- 79,494 | 26, 359. 43 577, 540 605, 331 333, 556 | 
Copper.....-------------------------------| 1, 254, 547 | 80, 337.63 | 3, 694. 429 144, 744,259 | . . 7,070 , 

_ Lead... _.-..----------.---------------- 16, 634 3, 256. 94 229, 544 175, 580 4, 954, 187 

Copper-lead -...---.----------------------- 4 48 73 776 983 | 

1, 350, 679 | 109,954.48 | 4,501,586 (145,525,946 | 5, 295, 796 
Total, 1934.....-.-------------------.-----| 774,987 | 85, 800.97 | 8, 388, 708 107, 852, 668 3, 557, 583 

RN 

Mine production of metals from Arizona crude ore shipped to smelters in 1936, | 
| in terms of recovered metals 

. ° | BY COUNTIES | . | | 
a 

| Ore Gold Silver | Copper Lead | / 

| Short tons | Fine ounces| Fine ounces| Pounds Pounds - 

Cochise....-------------e-e-eee------------| 615, 5380 | 60, 478.67 | 2,919, 242 | 64,223,402 | . 2, 557, 930 | 
Gila__.......------------------------------ 7, 033 753, 01 26, 312 148,077 | 1,955, 499 - 
Graham._.....----.----------------------- 2 2. 29 174 |___.......-|--.--------- 
Greenlee. ......--------------------------- 684 490.19 | - 14, 887 2,094 | . 1, 838 a 

Maricopa.--.-.--------------------+---+--- 4,470 | 1,815.78 33, 470 137, 051 800 | 
: Mohave....-.-----.-----------0------+---- 1,826 | 1,564. 46 19,685 | 12,989 106, 358 - 

Pima...._-------------------------------- 825 468, 21 11, 142 18,526 |. 27, 297 . 
Pinal___.......---------------------------- 70,864 | 10,966. 61 386, 933 | 9, 116, 232 8, 205 | 

| Santa Cruz...-..--.----------------------- 1, 009 464, 15 10, 013 11, 604 69, 905 an 
Yavapai.......----------------------------| 647,575 | 32,379.63 | 1,072, 531 | 62, 469, 692 114, 665 
Yuma... -. 222-2 en eee nn eee eee eee 861 571, 48 7,217 20, 074 |...--...---- | 

1, 350, 679 | 109,954.48 | 4, 501, 586 |136, 159,741 | 4,837, 497 | 
Total, 1934._...-.--------------------------| 774,937 | 85,800.97 | 3,338, 703 |103, 652,780 | 3, 070, 198 

ee ee ee ee ee . 

BY CLASSESOFORE ©. 
NN 

Dry and siliceous.....---.-.--------------- 79,494 | 26, 359, 43 577, 540 567, 112 203, 187 

Copper...---------------------------------] 1,254, 547 | 80,337.63 | 3, 694, 429 135, 451, 791 3, 915 

Lead.......---.----------------------- === 16,634 | 3, 256.94 229, 544 140,152 | 4, 629, 473 
Copper-lead .......-.---------------------- 4 48 73 686 922 

a 

153386—37——-17



REVIEW BY COUNTIES AND DISTRICTS , tr oo 

Mine production of gold, silver, copper, lead, and zine in Arizona in 1935, by counties and districts, in terms of recovered metals o 

Mines : | producing Gold Silver Total 
County and district ——_—___——_| Ore (ess Copper Lead Zinc value 

Lode | Placer Lode Placer Total Lode | Placer | Total 

Fine Fine Fine Fine 
‘Cochise County: Shorttons | Fine ounces | ounces | Fineounces| ounces | ounces | ounces Pounds Pounds | Pounds 

California. _.-.-.......-.-._-____. Le. , 8 , 0.06 j---2-22-2. 0. 06 405 |..-..-.. 405 253 25 ji... 2. $315 
Circle Hills........._--...-.-.-.-_2-- 1 ji lle 1 j__----.--- 2]. ee |e 43 |_...22-. 43 |--....2---- 600 |_..-.---.. 55 zs Cochise__-.......___........-.-2- ee 2 |_...-.-- 3 1.20 jo... 22. 1.20 14 Jl 14 24 |i e}eee 54 bd 
Dos Cabezas-_-__.._.....--.-..._.--.- 13 5 4, 529 1, 835. 74 2. 40 1, 838. 14 6,215 |... 2 . 6, 215 -80, 892. 42,150 |_.-.-._... 77, 202 4 
‘Huachuca Mountain.--_-...........- 5 4 17 15. 94 10. 00 25. 94 64 7 71 229 100 j_._-._L ee 982 “Rucker Basin__._........2------_--- 2 |_.-.---- 20 1.06 j........--. 1.06 480 |_....:-- 480 |_-.-2.------ |e |e 382 
‘Swisshelm_...____..._._.___.___.__. 4 Ji. ee 174 45.77 |... -.-.... 45.77 6, 066 |........ 6, 066 289 49,925 j...-.-.._- 7, 983 > 
Teviston__._..._.._-_--_-. ee. 5 17 41 211. 83 37. 40 249. 23 231 7 238 120 575 |... 8, 927 tt 
Tombstone..__...-.....__..____.---- 13 |..-..--.| 22,454 3, 574.06 |--_..-----| 3,574.06 | 269,330 |__...___| 269, 330 106, 590 | 2,161,250 |_.........| 413,970 mm 
Turquoise..__........-......_______. 4 3 1, 782 78. 40 . 80 79. 20 8, 526 j_....-.. 8, 526 1,217 |2.- 2. fee 9, 001 
Warren..._.._-..-.-...-------------- 8 5 | 600,659 | 56, 148. 54 13.00 | 56,161.54 |2, 654, 713 18 |2, 654, 731 | 64, 562,530.| 399,925 |_.._....__] 9, 248 429 be Winchester..--._.------..--..-...... 1 |e. 1 2.60 |..-------- 2. 60 32 |... 32 133 |__........-|....-.---. 123 & ‘Gila County: > Banner....-...--.--..----_----_-..-- 7 5 4, 435 280. 43 10. 37 290. 80 15, 801 |... 22. 15, 801 53, 747 | 1, 718, 700 |.-.....___- 94, 544 ae 
Globe-Miami_______.-.___._..-22_ 22 8 1,171, 101 709. 34 14. 23 723. 57 61, 273 7 61, 280 | 37, 359, 120 223, 075 |_.....-.--| 3, 179, 100 es) Green Valley......_....-.-----.----- 10 4 127 42. 46 5. 40 47.86 775 |..------ 775 1,458 |....2-...-2|------ ee 2,353 OD 
Pioneer !___._-_--.2--_-____-.- 2-2. ee 4} ie 104 34.17 |... ll 34.17 1,479 |_-...... 1, 479 1, 410 18,775 |... -.2-- 3,127 © Young..._.--- 2 een eee ene 1 Jie eee 2 3.20 |... -2-| 3.20 |----.-----|------..|-------...[------------ |e. -.e-- nee |e 1122 

‘Graham County: 
* 

Gila River. .........---2--------- eee 1 jie... }----- eee . 40 -40 |---| - eee |e eee fence | eee eee ne 14 tS Rattlesnake. .....--.2----------- ee 2 |..---.-- 4 4.00 |_.-.-. 22. 4.00 185 |........ 185 |_.-.------.-| 0. eee] nee eee 273g oo ‘Greenlee County: “I 
Copper Mountain.___...-.-..--_.___. 5 12 844 497. 20 18. 63 515. 83 15, 879 18 15, 897 2, 181 2,025 |....---..- 29, 742 
San Francisco River and Chase 

Creek. _...-2------ eee} 7 a 50. 57 50.57 {...--.-_-- 14 14 [oe ee fe 1, 780 . ‘Maricopa County: : 
Agua Fria.......2- 22-2 eee 3 j..--.-.---|----- 2-2-8 .80 ~80 |__-.2--2-- fee |e |p] | ee 28 
Big Horn_.__.....---.-...--___.----. 3 6 115 36. 40 20. 80 57. 20 25 11 36 [.....-.-.-../..-...---.-|---------e 2, 028 
Camp Creek___..__-.--_--.--___ 3 |... 2-e 195 37.77 |....------| | 37.77 64 |-.-- Le 64 4,916 | -.2 eel]. 1, 776 
Cave Creek__-..-_--._..--.-__-_--.. 18 joou lie 161 91.838 |_. 2218. 91. 83 110 |..-..L_- 110 1,229 }...--_---__|__-__-___- 3, 395 
Chandler.___.-.---_.-_-----..--__..- | re 1 1.20 |... Le 1.20 |_--2---22 |---|] eee eee | ee 42 
Dads Creek. _-.--._-.-----------.----|_------- 1 jeee elf 3. 40 3.40 |-.---.2---|.-..-.-2|-----.---- |---| eee] eee 119 
Ellsworth ?___.-...2-------22 ee 3 j-----.-- 59 31.46 |.-....__-- 31. 46 18 |... ---- 18 84 |... fe eee 1,121 
Gila Bend Mountains-_-__.-_.-....._- ) i ren 36 » 54 jee . 54 32 j.----.-.| | 32 181 800 |_...- --.. 89 
Hassayampa Creek....__-....-..-._-|_.-.-.-- 6 |..--------}---.-------- 7.00 7.00 |. - 2 - ile 7 7 |annnnnnee- oe |e ene lene eee ee 250 Magazine___-..-.-...----_-.--___._.. i 1, 577 35.06 |..--.2 2 LL 35. 06 31,815 |.--.---- 31, 815 121, 578 |... |e 34, 185 
Osborn....__..----- eee eee > 4 7.80 |--.-..--2- 7.80 7 |--.----- 7 |-----------.[---.------- |e 278 
Pikes Peak___._..____---- 22 eee oe 902 126. 94 fees eee 126, 94 1?) 120 foe ee teen acne ne 4, 530



_— _ : 

| . 

Salt River Mountains_._......-..-.- 7 |-.----- 2,196 || 1,423.37 |_.__...-.- 1, 423. 37 1,298 |...----- 1, 298 8, 205 |..-.-.-----]|---------- 51, 432 
San Domingo. .-_.-.-.----.-.-------- 4 47 64 | 13. 17 76. 00 89.17 14 14 28 |_....------.|-----------|-.-.------|° 3, 141 
Sunflower. ...........--------------- a 29 | 54.86 |__...-__- 54. 86 25 |__-_--.- 25 96 |_...---....|-..------- 1, 946 
Vulture.........---.---------------- 6 10 53,000 || 2, 802. 34 25. 60 2, 827. 94 2, 720 7 2, 727 2,277 |_..-.------|----------| 101, 127 
White Tank Mountains-..........-- 3 |.------- 45 | 12.17 |___.----- 12. 17 32 |__..---- 32 60 |_..--------|---------- 454 
Wickenburg.........----------~----- 2 |_-__---- 7 | §.86 |_._ oe. 5.86 |_| ee |e | ee eee fen een eee] eee eee 205 
Winifred. ........-...-~----.------- : en 167 |, 136. 63 |_-._-_-_--.- 136. 63 64 |__-_...- 64 470 |__..-.-----]---------- 4, 867 q 

Mohave County: . | 7 | O 
Cedar Valley......-.--..-.---------- 4 |__..L-- .107 | 7.74 |__0 - oe 7. 74 1, 166 |____---- 1, 166 25, 072 600 |_...---_-- 3,214 
Chemehuevis......------.----------- 6 4 161 | 110. 46 20. 60 131. 06 50 11 61 2, 183 |_..--22----}---------- 4, 808 oO 
Colorado River-...--..--------------]------+-- 1 fiw leew flee 16. 60 16. 60 |__._.----- 7 7 |_-----------|---2------- |e -----e- 586 + 
Cottonwood.._.-....----..---------- 2 |____-.-- 199 | 123. 80 |... -- 123. 80 128 |__.__--- 128 1, 096. 150 |_._.-..--- 4, 522 ! 
Gold Basin-......--.---------------- 3 11 316 | 125. 66 24. 20 149. 86 50 7 57 |.--.--------|--+--------]-- +--+ =e 5,286 
Greenwood.....--------------------- 4] ue. 60 | 55.57 |__.------- 55, 57 32 |____.-- 82 |__------- ene |p ene nee ne [eee eee ee 1968 © 
Lost Basin. .......------------------ 1; 2 2 | 1. 60 16. 20 17. 80 7 |___----- 7 |_.---------+|-----------|---------- 62g 
Maynard....._..-.------------------ 4 |_...-..- 1, 342 | 489. 87 |___.____-- 489, 37 2,976 |__..---- 2, 976 337 3, 575 |_...------ 19, 438 SI 
Minnesota.....------..-------------- 7 328 | 458.97 |___.__-_-- 458, 97 320 |__._.--- 320 952 |..-....----|---=------ 16, 373 a 
Music Mountain--.-.....--..------- 1 |_.-..--- 60 | 16. 20 |__._....-- 16. 20 32 |__..---- 32 |__-.-------- 100 |_.-------- 594 
OwenS...-...-.--------------------- 25 |__._---- 390 | 184, 23 }|______.-- 184, 23 992 |____---- 992 1,446 27,375 |_.-...---- 8, 376 © 
Peacock. ...-------------- n-ne eee ne ee 1]... 46 | 11.00 |-____.--- 11. 00 654 |____---- 654 72 650 |__-.--.--- 887 O 
Pilgrim..._........------------------ 2\--_---_-| 10,651 | 2,776.46 |_...__..-.| 2,776.46 1,145 [7] 4,145 flees |ee--ee---|o---------| 97,909 
San Francisco (including Katherine ro 

and Portland).........-.---------- 44 1 154,091 | 40, 239. 54 7.00 | 40, 246. 54 74,119 |____..-- 74,119 |_---------] 2 -e ee -------| 1, 461, 902 IS 
Wallapai......---------------------- 34 1 14, 775 1, 664. 80 . 40 1, 665. 20 76, 519 |__._.--- 76, 519 26, 506 140, 725 133, 205 126, 970 mn 
Weaver........---.---.-------------- 7 |._.----- 890 489, 60 |_._--_-.—. 489. 60 2, 553 |__-_---- 2, 553 157: 2,000 |..-.------ 19, 064 

Pima County: Oo 
Ajo-.......-------------------------- 4 1 (3) (8) (3) (3) (3) a ) (3) wren ween n ne |---- enone () , 
Alder Creek__....-..-.--------------|-------- 1 {ove ee} e eee eee . 60 .60 |... -2-- |e o [eee [eee eee |e ee [eee 21 
American...-....-------------------- 1 |_...--.- (3) (3) ween n eee (3) (3) woeennee (3) 3 mn) ween eeeeee (3) 5 
Amole......-.----------------------- 3 |_-.----- (3) (3) ween nn een (3) (3) eoeeeee- (°) @ | (3) anenneee-- (3) 
Arivaca_....--.--.-----------.------|. 48 13 1, 085 222.17 15. 40 237. 57 2, 482 7 2, 489 3,325 | 325 |__.--.---- 10, 393 > 
Baboquivari-_.-....-.--.------------- 18 1 264 142. 06 5. 60 147. 66 3,406 |____--.- 3, 406 - 10, 976 250 j|_---.----- 8, 537 Z, 
Cababi_._.........----------------+- 8 1 345 92, 37 4,20 96. 57 128 |___.---- 128 120 50 |_.-------- 3,484 O 
Catalina....--.......-._----.-------- 1 jiu. --- (3) mew w een nena [anne nee ee [anne ee enn nee ene ene een en nn [ene ene (8) ween eee enen |eneeee eee (8) N 
Cerro Colorado---.------------------- 1 |... ---- 47 11,74 |._......-- 11, 74 441 |___.._-- 441 410 |_......----|---------- 7620 OS 
Empire.......----------------------- 1 2 2 . 06 2. CO ~ 2.06 64 |._..-.--} | 64 12 875 |_.---.---- 14D 
Greaterville__.-..--..--------------- 7 42 34 27. 94 89. 60 117. 54 256 |. 18 274 337 |  —- 2, 460 |-.-.------ 4,437 © 
Growler ...--.---------------------- Lj -.-.----| (3) waeneneeee (3) (3) fe-------] Gs [eee ---- |---| ---- 3 
Helvetia._..........--------------.-- 1 |__..2._- (8) |e ee | i e-e--|------- eee =e fee eee ee |e eee [eee Q@) filet eefeeee-e-e--| 2 
Meyer.......--.---.----------------- 3 |_.------ 21 13.48 |-_------.-- 13. 43 18 |__..-.-- 18 |..--..------]_-------.--|---------- 483 
Papago......------------------------ 1S 1 14 |..-22-..-- 14 7 |-------- 7 84 |_...-2--~-}---------- 17. b& 
Pima.........-...------------------- Q j..-...-- 72 24,06 |___.-.-.-. 24. 06 679 |__..---- 679 - 301 4,700 |__..-.---- 1, 548 bd 
Quijotoa..........----.-------------- 7 jouw ----- 103 22. 66 |_._.._---- 22. 66 64 |... ---. 64 494 375 |....------ 895 hd 
San Luis__....-....--..------------- 3 j-------- 6 3.77 |_..-.----- 3.77 46 |___...-- 46 - 36 300.}-.....---- 180 N 
Santa Rosa.....-..-.---------------- is ee 12 12, 34 |___.--__-- 12. 34 146 |____-_-- 146 458 100 |...-..-.-- 579 © 
Silver Bell_......-..----------------- 1 |__-...-. 24 1,23 |_.___oo... 1,23 89 |__..-.-- 89 12) 18,175 |.._......- 65 4 

Pinal County: . > 
Big Butte. ......--.-----------.----- 2 230 26. 80 |_.-...---- 26. 80° 14 |___- eee 14 |.....2-.---- |---| 948 
Blackwater.....-....---------------- 2 16 2.94 |. 2-2 eee 2. 94 32 |_..----- 32 193 |..--....-.-|--.----- 142 

Bunker Hill_........-..------------- | re 57 4.86 |_.- 22. 4, 86 224 |____...- 224 31, 349 |---| 2, 933 
Casa Grande..........----.--------- 6 |._----- 223 188. 80 |...-....-- 188. 80 - 441 [iil le. 441 1,940 }..--------~]---------. 7,086 WO 
Cottonwood.........-..------------- 3 |.------- 97 | i: ar i es EY Py i 39 289 |.....2-.---|-..---- 1,724 jf 

See footnotes at end of table. | | : “I 
| : 

| . 

| ! 
| | :



Mine production of gold, silver, copper, lead, and zine in Arizona in 1985, by counties and districts, in terms of recovered metals—Continued tS 

Mines . producing Gold Silver | “Total 

County and district Cre Copper Lead Zinc value 

Lode | Placer Lode Placer Total Lode | Placer | Total Oo 

; . Fine Fine Fine Fine . 
Pinal County—Continued. Shorttons | Fine ounces| ounces | Fineounces| ounces | ounces | ounces Pounds Pounds | Pounds 

Gila River_........-..--------- eee ps nn 19 714 |e 7. 14 7 |-------- 7 96 j..-.-.-.---/-----.---- $263 
Goldfields._.__-.---.---- 22 eee 4 |i ee 152 28.48 [oe 28. 43 18 j_------. - 18 1 ne 1, 020 
Hackberry___....-..--.--------.---- 1 jie t-eee 21 82. 86 |__-.-...-- 32. 86 — 121 Joie. eee] 121 928 |.....-.----|-.-----.-- 1, 314 
Mineral Creek...--...---._---_----- 3 |.------- 20 4,83 |__.--.-.-. 4, 83 217 |_.-_.-.-- 217 1,606 |..-.--.-.--|---.-..2-. 450 to 
Mineral Hill__.--..---.-- ee 3 |-_--.---- 236 44. 83 |__.-._.... 44. 83 1, 550 j_.-.-.-- ‘1, 550 2,072 |_--..----.-]-----.---- 2, 855 ae 
Old Hat___.--. 2-22 eee 13 5 | 61,365 4, 835, 14 80. 60 4, 915. 74 8, 217 18 8, 235 181 584,975 |_..-----.. 201, 384 2 
Owl Head__-...__------- eee oe ee 71 1.66 {_--------. 1, 66 1, 664 j_-..-- 1, 664 618 }_.--..----.|---------- 1, 297 ty 
Pioneer !__-.-- eee 15 |...--.-.| 289,148 | 17,015.26 |....-...-.] 17,015.26 | 802,944 |_....._..| 802,944 | 31, 747,458 |_......__._|.-....._..| 3, 807, 689 . Ed 
Ripsey...-....-.---------- eee | ne 263 98. 54 |..-_-.-.-- 98. 54 1, 863 |_.-...-- 1, 863 4,940 |..-..--.--.]------ 28 5, 198 5 
Riverside....-..-.-..---.------------ 2 |..---.-- 11 7,20 |..---.---- 7.20 |-.------2.]--.2----|---------- |e ----- |---| eee 252 eH . 
Saddle Mountain_....-_-_...---_----- § |--- ee 139 4.54 |. -- 4. 54 896 j.-..._.. 896 819 4,225 |... --- 1,040 

Santa Cruz County: 
Harshaw,. ....---- 2-2 ee eee ee 4 | ie 115 5.26 |_...-..--- 5: 26 2,169 |_-..-..- 2, 169 6, 241 14, 650 |_.2.--- ee 2, 843 bef 
Nogales__...--.-----------.--------- 2 |_--- eee 5 2.74 |_----na | - 2. 74 14 jit luueee 14 12 |--.22 eee ee 107 ES 
Oro Blanco...........-...----.------ 28 3 | 180, 260 8, 382. 66 3. 80 8, 386.46 | 670,944 |........| 670,944 514, 855 | 9, 484, 525 |6, 540, 727 | 1,483,673 
Pajarito. -.--22 eee 3 |... 9 . 64 |e 64 | 384 j_..._..- 384 |... ..-- 3,225 |.--2-..-.- 424 bd 
Palmetto......--.2.22---- 2 -o---. 2 |i--..--- 25 06 |i... 22 . 06 18 |.....--. 18 11, 783 |--...-..--./---- 22-8. 993 to 
Patagonia__......-...-.---.--------- 7 |----.-- 152 36, 83 |_-...--.-- 36. 83 1, 223 |.-___.- 1, 223 1,711 25, 800 |-.---.. 2... 3,342 © 
Tyndall_.....- 22 - eee 7 |-.------ 22 1.17 joe 1.17 448 |_._..... 448 1, 145 2,650 |... 2-2 8e 564 O° 
Wrightson._.....-...----..-.---2---- i 54 1,14 |_---..-.-. — 114 985 |... 985 349 23,175 |.-..--..-. 1, 704 Bn 

Yavapai County: . . “ 
Big Bug... 2. 14 67 61, 771 5, 423. 74 357. 40 5, 781. 14 15, 975 32 16, 007 70, 157 54, 750 |...-.--. - 221, 858 jad 
Black Canyon__....-.-.-..- 2-2-2. 9 27 50, 972 7, 663. 94 52. 60 7, 716. 54 97, 863 7 97, 870 26, 157 413, 600 |... -. 359,188 6 
Black Rock__...----------.--------- 16 1 2, 906 242. 17 4.40 | 246. 57 19,495 |-...-.-- 19, 495 71, 687 |-----. 2-2} 28, 592 8 
Blue Tank. .-.-.----------.- eee 4 6 48 21. 66 7. 40 29. 06 7 {o-..---- 7 . 120 |-.--.--..--]--..--..-- 1, 032 
Bullard_.........-.-.--.----- 22 e eee 2 j.--.--.- 1, 802 733, 86 |_..-.-----. 733. 86 416 j-- 2-28) 416 39, 024 |---| eee} 29, 228 
Castle Creek_.._...-...--..-.-.----- 16 12 180 86. 74 9.40] . 96. 14 39 7 46 6,699 |---| 3, 954 
Cherry Creek_............--.----...- 19 |...) 1, 067 622.26 |_.-----..- 622. 26 704 |--2-_-.- 704 -§, 410 |... 22 fee eee 22, 734 
Copper Basin...-_.-------.---.---- 1 120 6 11. 86 257. 80 269. 66 7 39 46 |---| eee 9, 471 
Eureka... 02.222 17 6 55, 111 7, 755. 94 5. 20 7, 761. 14 183, 961 |........] 183,961 222, 494 |--......---|-.-------e 422, 529 
Granite__.....2.-2 2-2 eee 1 [iu 2... 5 - 9.87 [ele 9.37 |----.-..--|-------.|--.--- eae [eee nee [ee eee fee 328 
Granite Creek.....---....----.-2----|.------e 7 |....-.----|.--------.-- 2. 40 2.40 |..--------|.------- [2-222 ee fee fee eek 84 
Harper. ._....---...-.--..----------- 1 fe.eee... 24 | 15.03 |_.--.-.... 15. 03 25 |..-.---. 25 os es (ee 550 
Hassayampa......--2------.- eee eee 50 70 16, 505 2, 366. 26 77. 00 2, 443. 26 71, 808 11 71, 819 136, 843 4,175 |__-.----.. 148, 659 
Humbug. _...--..----.-..----.------ 19 30 1, 295 431. 43 45. 80 477, 23 985 11 996 1, 892 1, 250 |-...----2. 17, 626 
Kirkland__..-..--2 eee 7 7 101 208. 54 9, 60 218. 14 96 |-..----. Q6 |_--2 ee 7, 704 
Lynx Creek_..-..- 22 fee 142 |_|. | 2, 611. 60 2, 611. 60 |-----2.2 2. 359 359 |.-.------.-_]--.--------]-...---- 91, 664 

Martinez__.--.---------------------- 15 1 2, 024 766. 54 40. 60 807. 14 2, 674 7 2, 681 19,831 |.-.2.-.--22]2.--- ele 31, 823 
Mineral Point._...........---.----.- I |_.-..--. 66 91,26 |...----... 91. 26 60 |--...--- 50 96 |----.- ete 3, 238 
Oak Creek.......-....----.----------/-------- 1 St 13. 40 ‘18. 40 Leelee 7 7 eee ee eee eee 474



Re SO - = ~ . - 
| 

- | 

Peck.....-.--------.------ ene eee 2 1-------| 1,470] 16,00 }-.-------- 16.00 | 110,880 |.-----..| 110,880 1,783 | 87,475 |.-.-..-..-| 82,702 | 
Pine Grove.....-.-..-.-...---------- 4 j..-...-- 1, 112 185. 66 |....--.--. 185. 66 3, 033, |.------- 3, 033 7, 506 1, 750 |-..--.-.-- 9, 371 

Santa Maria River. _.......-....---.|-.------ 4 |. 2-22 fee -- ee 16. 20 16. 20 |--.-----_.] 7 7 | iann ne ee ee een nnn ne |e nen eee 572 

Silver Mountain..........--..--.-..- 1 1 . 60 22.17 3. 20 25. 37 64 |---.--22 64 |_---.__,--.]-----------|---------- 934 

Squaw Peak._...........-.--....---- 2 j.--.---- 172 15.37 {...----.-- 15. 37 2,905 |---.---- 2, 905 1, 699 .§,175 |---.-.---- 2, 974 
Thumb Butte............-.-...----. . § 4 36 26. 43 . 80 27. 23 46 |.-----.. 46 265 |---.-------|---------- 1, 008 

. Tiger....--...------,.----------------]-------- 6 |-.-----...|-------.-.--]| - 6.80 6.80 |..-.--.---|---.----]--.-_-.---]--- ee eee |e eee 238 2 

Tip Top.....-.-.....-.-2------ ene Q j---.-2.-]. 148 72.97 |.----.--.. 72. 97 2, 567 |-.-.-.-- 2, 567 542 150 }..-.._.--- 4, 450 oO 

Turkey Creek._......-...--....----- 4 2 30 2. 86 6. 00 8. 86 736 |-----.-- 736 253. 1,875 |_-..-.--.. 935 = 

Verde........----.-.----------------- 4 |........| 851,993 | 380,849.54 |..--..-.__| 30, 849. 54 |1, 049, 934 j-.---...]1, 049, 934 | 75, 535, 518 |---.---.---|---.------ 8, 103, 822 ej 

Wagoner....---.---------------- =e |-e eee 8 |_-------__]--.-----.--- 6. 80 6, 80 Ju. |---| |---| eee |e 2388s . 

Walker_...-......-.--.-.------------ 13 }.-.----- 3, 489 299. 40 }.------..- 299. 40 31, 808 |---.---- 31, 808 8, 349 73, 250 |... 2.2. 36, 964 uh 

Walnut Grove..........---.-.------- 3 23 101 23. 94 52. 20 76. 14 18 18 36 |.---.-.._-__|-----------|---------- 2,691 

Weaver..........---.---------------- 31 52 35, 903 7, 257. 86 145. 80 7, 403. 66 7, 225 21 7, 246 8,952 | 48,175 |--..------| | 266, 806 tc 

White Picacho...........-.-.---.-.-- 6 |-------- 519 286. 40 |--.--.---- 286. 40 167 |.-..---- 167 6, 699 |-----------|---------- 10,700 < 

Yuma County: fx 

Castle Dome.....--.-...-.---------- 8 2 44 34.94 2. 40 37. 84 206 |......-- 206 |...-..----_ |-----------|---------- 1,455 | 
Cienega._._....---.----------------- 2 |-----.-- 147 107, 54 |--...-..-- 107. 54 18 j-.....-- 18 6, 157 |---------- |--.------- 4,288 ~ 

Colorado River...--.----------------|-------- 3 |--.-.---..|------------ 3. 00 8.00 |------.-.-|--------]----------|------------|-----------|------ eee 105 = Q 
Dome. -_--.-------------------------|-------- 66 |--..--.---|----------.- 63. 60 63. 60 |.--------- 18 18 |.---.._._...]-----------|---------- 2,239 © 
Ellsworth 3__............-.-.-..----- 33 |-------- 11, 391 1,429. 23 |..-.-..--. 1, 429. 23 1,849 |-.---.-. 1, 849 14, 398 50 [_.-......-] . 52, 549 rg 

/ Eureka.........---.----------------- 3 1 150 | 19. 26 5. 80 25. 06 7 |-------- OT |e eee eee e nn |-- eee eee ee [eee 882. 'U 
Fortuna..........-----.------------- 5 1 652 | 58. 23 4.00} 62. 23 25 |__--.-]- 25 |_.----------|-----------|------ eee 2,199 & 
Kofa....-..-.---.------------------- 3 8 295 | 84.14 | 7.80 91.94 146 |_.-.-..- 146 277 |-----------|---------- 3,346 
Laguna.._.-..---.. 2 eeeee 41 ~---------|------------ ' 63.40 63.40 |.-.--.---.| 14. 14 |_.-- 22 |----------- |e 2,229 ~ 

La Paz_....------------------------- 5 76 3, 840 | 692.94 | 120.20 813. 14 181 18 199 |_.--....-_--]----.------|----------] 28,608 
Muggins Mountains_.........------- 2 24 275 139. 66: 49. 20 188, 86 39 14 | 53 |. ----------|-----------|----------| 6,648 & 
Palomas Mountains_._.............- 1 |..------ 8 | 3.86 |... 3.86 |--..------|--------|----------|---- eee [ene ee eee [eee eee 1335 > 
Planet._......--.-------------------- 4 |_....-.- 55 | 73.60 |....-..--- 73. 60 | 18 |....-.-- 18 651 |..---------|----.----- 2,648 O 
Plomosa......-.---.-----.-.------.--| «7 113 306 | 80.00 | 614.60 594. 60 5, 991. 64. 6, 055 1, 373 |.----------|---------- 25,277 ~~ 

Sonora.__...-.-----------------------|-------- 3 |_-----..__]-..--------- 3. 40 3.40 |....---_-.|-.-----.|---------- |---| eee eee |e eee ee 19 > 

Wellton..-.------------------------- j|-..-....| 6 2.60 |-..--.---- 2.60 |_...--....|-.-----.|----------| 241 |-----------|----e ll 2 
Undistributed 4...........-.-..--.--....-|--------|--------]8, 150, 967 | 21, 948. 03 3.60.| 21,951.63 | 247,623 |_._.....| 247,623 | 67, 121, 989 5, 600 |.......-..| 6, 517, 635 ww) 

Total Arizona.......--------------| 904 | 1,197 |6, 770,050 | 236, 597. 60 | 5, 157.00 | 241, 754. 60 |6, 600, 448 832 |6, 601, 280 |278, 029, 289 |15, 566, 100 |6, 673, 932 137, 198,809 SN 

fo Q 

1 Pioneer district lies in both Gila and Pinal Counties. | | 3 Included under “‘Undistributed.” | 2 
2 Ellsworth district lies in both Maricopa and Yuma Counties. ! 4 Includes items entered as “(3)” above. 
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| The high price of gold continued to cause a large gain in the number : 
_ of both lode and placer producers in Arizona in 1935 and in the quan- , 

tity of siliceous gold ore treated. The number of producing lode mines | 
| increased from 747 in 1934 to 904 in 1935 and the placer producers | | 

| irom 867 to 1,197. The output of gold ore was 492,213 tons from 
| 651 properties in 1935 compared with 344,910 tons from 528 properties 

: in 1934. The tonnage of copper ore mined and treated was 6,011,755. 
tons (nearly 89 percent of the State output) from 82 properties in 1935 
compared with 2,845,604 tons from 58 properties in 1934. There were | 
150 producing districts in Arizona in 1935, and the Warren (Bisbee) | 

: district again led in value of output. It had the following pro- 
duction: Ore, 600,659 tons; gold, 56,161.54 ounces; silver, 2,654,731 
ounces; copper, 64,562,530 pounds; and lead, 399,925 pounds. The | 
value of the four metals was $9,248,429. 

| | The output of the Tombstone district increased slightly; the chief 
output was from the Tombstone (Bunker Hill) property. | 

In the Globe-Miami district the output of ore increased to 1,17 1,101 
: tons, chiefly from the Miami mine. 

In the Oatman, Katherine, and Portland regions of the San Fran- 
cisco district, Mohave County, the increase in siliceous gold ore pro- 
duced was notable. | | 
_ At Ajo the New Cornelia Branch of the Phelps Dodge Corporation 

, operated throughout the year; it was the largest producer of copper in 
| the State. | , 

; At Superior in the Pioneer district the mine and smelter of the 
| Magma Copper Co. were active, and a large production of gold, 

silver, and copper resulted. The Lake Superior & Arizona lease was 
a large producer of gold. In the Old Hat district in Pinal County > 

- considerable gold, chiefly from concentrates, was recovered at the New 
| Year-Mohawk and Mammoth-St. Anthony mines. 

The Eagle-Picher Mining & Smelting Co. operated its mine and mill 
at puby throughout the year; it was a large producer of silver, lead, 
and zinc. 

| In the Verde district the United Verde Copper Co., formerly the 
largest producer of copper, silver, and gold in Arizona, was again 

, operated in January. The United Verde Extension continued opera- 
tions but at a greatly reduced rate.
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The output of gold, silver, copper, lead, and zinc from California | 
ores, gravels, and re-treated tailings in 1936,.in terms of recovered 
metals, was 1,077,442 fine ounces of gold valued at $37,710,470; 
2,103,799 fine ounces of silver valued at $1,629,392; 8,762,000 pounds 
of copper valued at $806,104; 964,000 pounds of lead valued at $44,344; | 

~ —and-16,000 pounds of zinc valued_at-$800—a total of $40,191,110 for 
the five metals. In 1935 California mines yielded 890,430 ounces of 
gold valued at $31,165,050; 1,191,112 ounces of silver valued at 
$856,112; 1,954,000 pounds of copper valued at $162,182; 1,134,000 
pounds of lead valued at $45,360; and 322,000 pounds of zinc valued 
at $14,168—a total of $32,242,872. The quantity and value of all 
the metals except lead and zinc increased substantially. Gold in- 
creased 21 percent in both quantity and value, silver 77 percent in 
quantity and 90 percent in value, and copper 348 percent in quantity 
and 397 percent in value; lead decreased 15 percent in quantity and 
2 percent in value and zinc 95 percent in both quantity and value. 
The value of the five metals increased 25 percent in 1936 over 1935. 
Moreover, the upward trend in quantity production carried the total 
value of the metals above that in any year since 1862. Gold com- 
prised 94 percent and silver 4 percent of the total value of the five 
metals; the remaining 2 percent was accredited almost entirely to 
copper. ‘The enormous production of gold in the Grass Valley- 
Nevada City district was the principal factor in maintaining Nevada 
County in first position among the nonferrous metal-producing 

| counties of the State, but a very large output was also reported from 
| 1 The assistance of Q. Y. Sharman is acknowledged. 

: 251
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- @ number of other counties. In Sacramento, Yuba, and Merced 
Counties gold dredges produced great quantities of gold. The two 

| deepest lode mines in the State, the Argonaut and the Kennedy, are a 
: situated on the Mother Lode in Amador County. In addition to | 

Amador County the other four Mother Lode counties—Eldorado, 
Calaveras, Tuolumne, and Mariposa—each continued.in 1936 to have 
many operating lode-gold mines; and in Plumas County the Walker 
mine again produced large quantities of copper. In the southern : 

_ part of the State the increasing output of the Mojave district restored 
| Kern County to its former place as a leading gold producer. — 

Calculation of value of metal production —The value of metal pro- | 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, | 

_ the Treasury legal coinage value for fine gold from January 18, 1837, to 
January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, 
the yearly average weighted United States Government. price ?; and 
in 1935 and 1936 at $35 per ounce, under authority of the Gold Reserve 
Act of January 31, 1934. The silver price in 1932 and 1933 is the 

| average New York price for bar silver; in 1934, the Treasury buying 
| price ($0.64646464-+ per ounce) for newly mined silver; and in 1935 | 

and 1936, the yearly average weighted Treasury buying price for newly 
mined silver. ‘The copper, lead, and zinc prices are weighted yearly 

: averages of all grades of primary metal sold by producers. vee 

a 7 Prices of gold, silver, copper, lead, and zinc, 1982-86 | 

Year Gold Silver Copper _ Lead Zinc 

| Per fine Per fine . 
ounce ounce Per pound | Per pownd | Per pound 

1932__..---.-----.---.---------------------| 1$20.67+[ $0. 282 $0. 063 $0. 030 $0. 030 
1983_..------.-...---------- n-ne 25. 56 . 350 . 064 . 087 . 042 

| 1984. .....----- eee 34. 95 2, 646+ . 080 . 037 . 043 
19385_......---------- ene ee 35. 00 - 71875 . 083 - 040 . 044 
1936_.-_--------------------2-------2------| 35.00 7745 092 046 | ‘050 

1 $20,671835. | 2 $0.64646464. 

Mine production of gold, silver, copper, lead, and zinc in California, 1982-86, in 
terms of recovered metals : 

Manche pre old Gold (lode and placer) Silver (lode and placer) 

Year 71 ote. (Short. | esh>m sg: SO —— 7 Oo—O 
Lode Placer tons) Fine ounces Value Fine fl Value 

1932..._..........--..| 718] 28] 1,060,361] 569,166.99 | $11,765,726 | 493,533 | $139, 176 
— Y9BB LT TTTTTITTIIII] 797 | 993 | 1322100] 613,578.85 | 15,683,075 | 402 501 140, 907 

1934... 867 1,784 | 2,356, 091 719, 063. 92 25, 131, 284 844, 413 545, 883 
1935_........--.-...-.] 1,112 | 1,487 | 3,337, 773 890, 430. 00 31, 165,050 | 1,191, 112 856, 112 
1936....--.-..........| 903 | 639] 4,635,691 | 1,077,442.00 | 37,710,470 | 2/103,799 | 1, 629, 392 

Copper Lead Zine 

Year | Total Valu“ 

Pounds Value Pounds Value Pounds Value 

1932..................| 1,417,876 | $89,326 | 2,417,416 | $72,522 |............|...........-] $12, 066, 750 
1933_...-...----..-.-. 990, 380 63, 384 761, 156 28, 163 290, 214 $12, 189 15, 927, 718 
1934... 2222 569, 068 45, 525 823, 168 30, 457 721, 719 31,034 } 25, 784, 183 
1935.__._..........--.| 1,954, 000 162,182 | 1,134, 000 45, 360 322, 000 14,168 | 32, 242,872 
1936_...-..--.-...-.--| 8,762,000 | 806,104 | 964,000 | 44; 344 16, 000 800 | 40, 191, 110 

1 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 per 
ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Detailsofthe U.S. Government fluctuating 
price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28.
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Gold.—The production of recoverable gold in California was 1,077,- | 
442 fine ounces valued at $37,710,470 in 1936—an increase of 21 per- | 
cent in quantity and value over 1935. Lode mines produced 668,019 | 
ounces of gold valued at $23,380,665 or 62 percent of the total gold; 
placer mines produced 409,423 ounces of gold valued at $14,329,805 
or 38 percent of the total. In 1935 lode mines produced 61 percent 
and placer mines 39 percent of the total, and in 1934 the percentages 
were 62 and 38 percent, respectively. There follows a list of com- 
panies (or mines) operating lode-gold mines, arranged roughly in their — 

, order of importance as producers: Empire Star Mines Co., Lid. © 
(Nevada County), Idaho Maryland Mines Corporation (Nevada 
County), Lava Cap Gold Mining Corporation (Nevada County), | 

: Golden Queen Mining Co. (Kern County), Kennedy Mining & Mill- 
ing Co. (Amador County), Argonaut Mining Co., Ltd. (Amador , 
County), the Iron Mountain property of the Mountain Copper Co., 
Ltd. (Shasta County), the Big Canyon property of the Mountain | 
Copper Co., Ltd. (Eldorado County), the Carson Hill Gold Mining 
Co. (Calaveras County), Cardinal Gold Mining Co. (Inyo County), 
Original Sixteen to One Mine, Inc. (Sierra County), the Yellow Aster 
mine of the Anglo American Mining Corporation (Kern County), | 
Walker Mining Co. (Plumas County), and Tropico mine operated by 
Burton Bros., Inc. (Kern County). The following were the leading 
gold producers from placers in California, arranged roughly in order 
of their output in 1936: Yuba Consolidated Gold Fields (Yuba Coun- 
ty), Natomas Co. (Sacramento County), Capital Dredging Co. (Sacra- | 

| mento County), Snelling Gold Dredging Co. (Merced County), Yuba 
Consolidated Gold Fields (Merced County), Arroyo Seco Gold Dredg- 
ing Co. (Amador County), Gold Exploration Mining Co. (Yuba | 

| County), and the Comanche Gold Dredging Co. (Calaveras County). 
The lode and placer mines listed produced over three-fifths of the 
State’s total gold. In all, there were 903 lode and 639 placer mines 
operating during the year. Since the depression many people lacking 

__._ other employment have panned gold by hand in the streams of Cali- 
fornia with the hope of extracting enough to furnish the bare necessi- 

| ties of life. Although the average income of this class of miners has 
been small, a few of the more fortunate ones have discovered rich 
pockets. A special study of the 1935 production of the small-scale 
placer-gold miners was made by the Bureau during the year in coop- 
eration with the Works Progress Administration. ‘The miners usually 
worked ground they did not own. The total output for 1935 exceeded 
$1,000,000 and over 19,000 men were thus engaged at'some time dur- 
ing the year. Although definite figures are not available for 1936, it 
appears that this class of miners again contributed a large quantity of 
bullion to the State production. Greater employment opportunities 

| in other fields appear to have somewhat decreased the number on the 
creeks; many, however, are still working on the streams. 

Silver.—The production of recoverable silver in California was 
2,103,799 fine ounces valued at $1,629,392 in 1936 compared with 
1,191,112 fine ounces valued at $856,112 in 1935—-an increase of 77 
percent in quantity and 90 percent in value. The companies (or 
mines) producing the largest quantities of silver, in the approximate 
order of their importance, are as follows: Sierra Consolidated Mines, 

| Inc. (Mono County), Walker Mining Co. (Plumas County), Golden 
Queen Mining Co. (Kern County), Lava Cap Gold Mining Corpora- 

}
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tion (Nevada County), Kelly mine (Kern County), and the Empire 
Star Mines Co., Ltd. (Nevada County). The Sierra Consolidated 
Mines, Inc., works its Silverado mine principally for silver, but the 
other leading silver producers derived the bulk of their revenue from 
other metals. The Walker mine was worked mainly for the copper 
content of its ores; the other mines listed were worked for gold. On | 
the other hand, almost all the mines in the State derived at least a 
small amount of revenue from silver; even the gold dredges found the _ 
silver content of their bullion a profitable byproduct. . 

Copper.—The production of recoverable copper in California was 
8,762,000 pounds valued at $806,104 in 1936 compared with 1,954,000 
pounds valued at $162,182 in 1935—an increase of 348 percent in 
quantity and 397 percent in value. The Walker Mining Co. in 
Plumas County, reopened in August 1935, was by far the most impor- 
tant producer of copper ore in California during 1936 and made over 

| nine-tenths of the State’s output. Small quantities of copper were 
also derived from a number of gold ores, the metallurgical treatment 

| of which included concentration and shipment of the concentrates for 
smelting. . 

Lead.—The production of recoverable lead in California was 964,000 
pounds valued at $44,344 in 1936 compared with 1,134,000 pounds | 
valued at $45,360 in 1935—a decrease of 15 percent in quantity and | 
2 percent in value. Inyo County continued to be the leading pro- 

| ducer of lead-bearing ore, but considerable quantities of the metal 
} were derived from gold concentrates, particularly in the Grass Valley- 
| Nevada City district. | | | | 

Zinc.—The production of recoverable zinc in California was 16,000 | 
: pounds valued at $800 in 1936 compared with 322,000 pounds valued 

at $14,168 in 1935—a decrease of 95 percent in both quantity and 
| value. The only zinc producer in 1936 was the Blue Light mine in 

Orange County, and it was idle at the close of the year. 

| Gold and silver produced at placer mines in California, 1931-85, in terms of recovered 
metals 

Dredge ! Drift 

Year Gold Silver Gold Silver 

Fine cunces| Value Onin Value one. Value nine Value 

1 175, 086. 28 | $3, 619, 355 10, 602 $3, 075 | 5,379.26 | $111, 199 687 $199 
1932............... 188, 830.89 | 3, 903, 481 11, 269 3,178 | 9,959.43 | 205,880 | 1,166 329 . 
1933......... 201, 710.32 | 5, 155, 716 12, 730 4,455 {16,981.08 | 434,036 | 1,862 652 
1934........ 194,051.48 | 6,782, 099 12, 386 8,007 {12,992.78 | 454,098 | 1,511 97% 
1935__............. 266, 066.51 | 9, 312, 328 18, 222 13, 097 {17,139.52 | 599,883 | 1,953 1, 404 

Hydraulic Small-scale surface ? 

Year Gold Silver Gold Silver Total 

nine Value 1 Value one Value a Value 

1931_-..-___......| 3,026.16 | $62. 556 380 $110 | 11,011.90 | $227,636 | 1,545 $448 |$4, 024, 578 
1932__._._-..-....| 5,944.15 | 122, 876 696 196 | 25,795.39 | 533,238 | 3, 469 978 | 4,770, 156 
1933_.-_..-.-.-.-.| 4,494.94 | 114, 890 472 165 | 38,192.52 | 976,201 |} 5,396 | 1,889 | 6, 688, 004 
1934__..--...-....| 9, 281.75 | 324,397 | 1,105 714 | 57, 698. 82 |2,016,574 | 8,246 | 5,331 | 9,592, 197 
1935_....-.-.-----| 18, 623.10 | 476,809 | 1,416 | 1,018 | 48, 696.87 |1, 704,390 | 2,311} 1,661 12, 110, 590 

1 In 1935 includes bucket, dragline, suction, and dry-land dredges; in earlier years includes only bucket 

ay Te 635 feclades long toms, dip boxes, pans, ground sluices, and other small-hand methods; in earlier years 
dragline and dry-land dredge production included.
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Gold and silver produced at placer mines in California in 1935, by classes of mines 
and by methods of recovery, in terms of recovered metals 

Gold Silver Aver- . 
. a age 

Noy | Mac nen | ee er oO reate ; ota 
Class and method opera- | (cubic Fine Fine value cred, 

tors yards) ounces Value ounces Value per 

, cubic 
a ob. . yard . 

Surface placers: | 
Gravel mechanically 
handled: : 

Floating dredge , 
with connected . . 
buckets-_~_....-_.- 220! 71, 282, 173/238, 042. 54/$8, 331, 489} 16,022) $11, 516/$8, 343,005} $0. 117 

Dragline dredge 3__- 432; 3,405, 566] 21, 216. 19 742, 567 1, 668 1, 199 743, 766 . 218 
Dry-land dredge 5.. 412 426, 575| 6,807.78} 238, 272 532 382| 238, 654 . 559 

Gravel hydraulically 
handled: Hydraulic__- 89 (5) 13, 623. 10 476, 809 1, 416 1,018 477, 827 (8) 

Small-scale hand meth- 
ods: Sluice, long tom, 
dip box, pan, ete. ___- 1, 192 (8) 4§, 696. 87} 1, 704, 390 2, 311 1, 661| 1, 706, 051 (8) 

Underground placers: Drift- 142 ) 17, 1389.52; 599,883] 1,953 1,404} 601,287}: (8) 

. 1, 487|? 75, 114, 3141345, 526. 00/12, 093, 410} 23,902) 17,180 12, 110,590; §&.124 

1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 

2 36 dredges operated by 20 operators. 
3 Includes all placer operations using dragline type of power shovel for excavating and delivering gravel to 

floating washing plant. 
. 4 Each operator had 1 boat. . 

5 Includes all placer operations using power excavator and washing plant, both on dry land. 
6 Not reported. . 
7 Quantity treated by dredges only. 
8 Average value of recovered metal per yard of gravel treated by dredges only. 

Gold produced at placer mines in California, 1985-36, by classes of mines and by 
methods of recovery, in terms of recovered metal — 

1935 1936 

Class and method TT 

Tine ounces} Value {Fineounces|; Value go | 

Surface placers: | 
Gravel mechanically handled: 

Floating dredge with connected buckets!_..._.-| 238, 042. 54 | $8, 331, 489 | 285, 693.49 | $9, 999, 272 
Dragline dredge ?3__.________.-_...-...---------| 21, 216. 19 . 742, 567 34, 913. 91 1, 221, 987 
Dry-land dredge 3 4______.-._..---.---..-------- 6, 807. 78 238, 272 17, 107. 92 598, 777 

Gravel hydraulically handled: Hydraulic._-.....-..| 18, 623. 10 476, 809 7, 670. 00 268, 450 
Small-scale hand methods: Sluice, long tom, dip 

box, pan, etc._._.._..-........--------....-----.-| 48,696.87 | 1,704,390 | 40, 105. 76 1, 403, 702 
Underground placers: Drift............----------------| 17, 139. 52 599, 883 | 23,931.92 837, 617 

. 345, 526. 00 | 12,093, 410 | 409, 423.00 | 14,329, 805 

136 dredges operated by 20 operators in 1935 and 45 dredges operated by 28 operators in 1936. 
2 Includes all placer operations using dragline type of power shovel for excavating and delivering gravel 

to floating washing plant. 
3 Each operator had 1 boat. 
4 Includes all placer operations using power excavator and washing plant, both on dry land. 

The production of gold in California represented more than 95 
percent of the combined value of the gold, silver, copper, lead, and zinc 
output of the State for several years preceding 1936. During 1936, 
however, the revival of copper mining in Plumas County and the larger 
silver production in a number of areas, notably in Kern, Mono, and 
Napa Counties, caused the proportionate importance of gold to drop 
to 94 percent of the total value of the five metals. The production of 
gold, nevertheless, increased considerably during the year at both lode
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and placer mines, and it appeared that the stimulating effect of the 
higher price for the metal had not yet run its course. Toward the 
close of the year, however, rising wages and higher material and supply | 
costs began to make themselves felt. Along the Mother Lode a 

| number of old mines were being reopened, and in the Mojave district | 
of Kern County the exploration of the last 2 or 3 years began to yield 
substantial results. ) 
At the placer mines of California, dredges of various types continued 

| to produce the bulk of the gold recovery. Conventional dredges of 
| the connected-bucket type increased their yield of gold by over 50,000 

| ounces compared with 1935 and yielded 71 percent of the placer-gold 
output of the State. Outstanding mining innovations of the last few | 
years have been the developments of the dragline and dry-land dredges; 
the former produced over 1% times as much gold in 1936 as in 1935, 
and the latter more than doubled its output. The dredges classified 
as draglines are those having floating washing plants to which the 

| auriferous gravel is delivered by the dragline type of power shovel. 
Plants have been classified as dry-land dredges when the washing plant | 

a has been mounted on dry land and the gravel to be treated has been 
excavated by mechanical means. On the other hand, production at 

_ hydraulic mines declined during the year to a little over one-half that 
for 1935, partly because of drought conditions in some of the hydraulic 

- areas but probably more largely because of the application of legal 
SO restrictions. Production by small-scale hand methods decreased about 
\ 20 percent. Undoubtedly improved employment opportunities caused 

| many of those following this means of livelihood to turn to other types 
of employment. Water shortage handicapped the small operators in 
some areas. ‘T'he drift mines made a substantial increase in produc- 
tion as recorded. oe ,
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MINE PRODUCTION BY COUNTIES | 

Mine production of gold, silver, copper, lead, and zine in California, 1935-86, by 
counites, in terms of recovered metals 

1935 : 
a 

Gold . 

| County Lode Placer Total — 

a -1Fineo Value... | Fineounces| Value. | Fineounces|. Value 

Alameda....--.-...-----.-----]------------]------------|-------- +2 |e --- ee] eee - 
Alpine.._-------.------------- 8.00 $280 |......-....-|_-.------.--| 8,00 $280 . 
Amador. .-----------.--------| 64, 537.76 | 2,258,822 | 10,154.66} $355,413 | 74,692.42] 2, 614, 235 
Butte__..----------- 2 3, 088. 23 108, 088 | 24, 129. 84 844, 544 | 27, 218. 07 952, 632 . 
Calaveras---.-...--...--------| 26, 575. 54 930,144 | 19,345. 66 677,098 | 45,921.20] 1, 607, 242 
Colusa.-------------.-----.--- 26. 80 938 }-.------.---].-.--_--.--- 26.80} — 938 
Del Norte --..----.----_--.-- 16. 92 592 120. 16 4, 206 137. 08 4,798 

_ Eldorado----------.----.--.--] 45,260.60 | 1,584,121 | 6,264.21] 219,247 | 51,524.81} 1, 803, 368 
Fresn0...--------------------- 139. 18 4, 871 450. 68 15, 774 589. 86 20, 645 
Glenn-.-------------------.--|------------|--.---------| - 06. 2 . 06 2 
Humboldt_---.-...-...-..-...|------------|---.-------- 905. 05 31, 677 905. 05 31, 677 
Imperial....--.....-----------| 1, 234.31 43, 201 463. 01 16,205 | 1,697. 32 59, 406 | 
Inyo_...----------------------| 18, 283. 27 639, 914 469. 28 16,425 | 18, 752. 55 656, 339 
Kern-..------------.-.--.---.| 38,827.50 | 1,358, 963 933. 80 32,683 | 39, 761. 30 1, 391, 646 
Kings...----------------------|-------- ene [eee eee 2.37 83 2.37 | 83 
Lake....----------------.-----|------------]------------ 1. 85 65 185] 0 65 - 
Lassen...--------------------- 345. 26 12, 084 2.81 98 348. 07 12, 182 | 
Los Angeles.............------| 5, 450. 89 190, 781 817. 82 28,624} 6,268.71 219; 405 
Madera...-------------------- 370. 09° 12, 953 241, 63 8, 457 611. 72 21, 410 
Mariposa..---.---.......-.-..| 18, 632.17 477,126 | 1,069. 10 37,418 | 14, 701.27 514, 544 : 
Merced..---------.-----_-----]------------|------------| 37, 210. 54] 1,302,369 | 37,210.54} 1,302, 369 | 
‘Modoc..---------------------- 2. 40 84 |... fee ee 2. 40 84 : 
Mono...---------------------- 1, 081. 89 37, 866 60. 79 2, 128 1, 142. 68 39, 994 
Monterey.-------------------- 5. 85 205 2. 63 92 8. 48 "997 . 
Napa.------------------------ 112, 20 3, 927 1, 64 57 113. 84 3,984 
Nevada_--------.-.----..--_--| 240, 865.60 | 8,430,296 |. 10, 137. 24 354, 803 | 251,002.84 | 8, 785, 099 
Orange..-.-------------------- 32. 98 1, 154 |-.....------|-----_-.----| 32. 98 1, 154 
Placer...---------------------| 11, 502. 29 402, 580 | 14, 935. 12 522,729 | 26,437. 41 925, 309 
Plumas........---..----..----| 3, 386. 66 118, 533 | 2, 552.08 89,323 | 5, 938. 74 207, 856 | 
Riverside....-.-.-....---...-.! 3,079.74 107, 791 121. 89 4,266 | 3,201.63] 112, 087 - 
Sacramento__.......-.--_----- 28.77 1,007 | 113, 799.36 | 3, 982,978 | 113,828.13 | 3, 983, 985 
San Bernardino__.............| 6, 036.45 211,276 | 1, 935.55 67,744 | 7,972.00] 279,020 
San Diego..------------------ 271. 87 9, 515 94. 33 |: 852 296. 20 10, 367 
San Joaquin...-.--.--.-..-.-.|------_-----]------...--.| 2, 848. 50. |. 99, 698 2, 848. 50 99, 698 
San Luis Obispo.......-...._.|------.--=.-|------------ 8.19. 287| = 8.19 287 

TT Santa Cruz----== =~ecoweweanwwuee 14,27. ——_____499 3.36 pr ~ _17. 63. as , 617 rs Shasta._..-..-----------.-.---| 28, 145.77 810,102 | 4, 352. 75 152, 346 | 27,498.52 | - "962,448 — 
Sierra....-.-.-----------------] 18, 423. 34 644,817 | 5,611.45 | 196,401 | 24,034.79 841, 218 , 
Siskiyou.....---.---.-.-.--..-| 6, 344.17 222,046 | 10, 103.71 353, 630 | 16, 447. 88 575, 676 
Sonoma.....------------------|------.------|------------ 9. 07 317 9.07 _ 8ly 
Stanislaus_ ._....--.----.----.|---------.--|----------- 8, 375. 10 293, 129 8, 375. 10 293, 129 
Sutter.....-------------------|------------|-------.---- 10. 19 357 10. 19 357 | 
Tehama....------------------|------------]------------ 5. 07 . i177 5. 07 177 
Trinity ..-..------------------ 5, 399. 31 188,976 | 15, 394.61 538, 811 | 20, 793. 92 727, 787 
Tulare.....------------------- §. 74 236 20. 47 716 27. 21 _ 952 . 
Tuolumne.....-..--.---------| 5,911.54.| 206,904 | 2, 261. 65 79,158 | 8, 173.19 286, 062 
Ventura.._.------------------ 193. 79 6, 783 |......--.---|.-------_--- 193. 79 6, 783 
Yolo_....-.-.---.-----.------2|---------2--|------------ 20.44 |: 715 20. 44 715 
Yuba__---.-------------------] 1, 261. 85 44,165 | 50,348.28 | 1,762,190 | 51,610.13 | 1,806,355 

544, 904. 00 | 19,071, 640 | 345, 526.00 | 12, 093, 410 | 890,430.00 | 31, 165, 050 | 
a ed
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Mine production of gold, silver, copper, lead, and zinc in California, 1935-86, by 
| counties, in terms of recovered metals—Continued 

1935—Continued . 

Silver 

County Lode Placer Total 

Fineounces;| Value |Fineounces| Value {|Fineounces| Value 

Alameda....._.-.......-------|-.2- ee fee | ee |---|) eee] ee ee . 
Alpine.....-...--..--.-------- 226 $162 |....._.-----]------------ 226 $162 
Amador___...22-2 22-2 23, 494 16, 886 1, 040 $748 24, 534 17, 634 
Butte... eee 4, 470 3, 213 1, 453 1, 044 5, 923 4, 257 
Calaveras.-........---.-..-.-- 9, 690 6, 965 1, 744 1, 253 11, 434 8, 218 

a Colusa.._..---..-.--..-----.-- 9 6 |_..-- 2 |e ------ ee -e 9 6 
Del Norte. ....---.-----.----- 2 1 3 2 5 3 
Eldorado. ...----...----- ee 7, 762 5, 579 506 364 8, 268 5, 943 
Fresno_._...-.-..--.---------- 130 93 36 26 166 119 
Glenn_.._..-..........-- |---| 2- ef |---| eee [eee ee 
Humboldt......---- fee 98 70 98 70 
Imperial_.---...--.--.--.--.-- 4, 142 2, 977 5 4 4, 147 2, 981 
Inyo..._.-----.---22- 2. 38, 417 27, 612 12 9 38, 429 27, 621 , 
Kern.....-------.-.----------- 147, 312 105, 881 135 97 147, 447 105, 978 
Kings..........-------.-.-----|------------|------------|------ eee] e+ eee ee eee 
Lake_.....-.-....- 22 ee ee]e | fee |e fee eee 
Lassen....-.------------------ 395 284 1 , 1 396 285 

. Los Angeles...........--.-..-- 5, 428 3, 901 325 234 5, 753 4,135 
Madera........--------------- 82 69 34. . 24 116 83 

- Lo Mariposa. .....-.------------- 6, 756 4, 856 79 57 6, 835 4,913 
| Merced_._..-...-..-..--------|------------|------------ 3,841} 2, 761 | 3, 841 2,761 

' Modoc..........---------.---- 11 os se 11 8 
J Mono....--.--.-...-..-----.-- 101, 050 72, 630 6 4 101, 056 72, 634 

Monterey....-.-.-.--.-------- 1 1 [_.. +22} ---eee ee 1 1 
) Napa......--.---..-------.--- 11, 785 8,470 |.-.---------]------------ 11, 785 8, 470 

Nevada.....-.-...---------.-- 519, 786 373, 596 576 414 520, 362 374, 010 
Orange_...------..---.-------- 15, 461 11,113 |____-..-_---|.----------- 15, 461 11, 113 
Placer.....---.-.----.--.-.--- 17, 511 12, 586 ‘1, 480 1, 028 18, 941 13, 614 
Plumas....--...-.-.---.---.-- 47, 718 34, 297 . 146 105 47, 864 34, 402 
Riverside._-_..--.....--.._--- 2, 707 1, 946 10 i 9 2, 717 1, 953 

: | Sacramento_-__........-..--_-- 44 32 4, 356 3, 181 4, 400 3, 163 
San Bernardino._.....-._-._-- 159, 417 114, 581 - 216 155 159, 633 114, 736 

. San Diego_...._.-.--.--..-.-- 89 64 1 1 90 65 
. San Joaquin. ..-...-..--_-....]----------.-]------------ 151 109 . 451 109 

/ San Luis Obispo........_-._._]-----------.]------------]------------|------------|----------- [eee eee 
: Santa Cruz.....-..--.-_.--_-- 8 © 66 flee fee eee 8 6 

Shasta_........-..---2- 22. - ee 32; 928 23, 667 193 138 33, 121 23, 805 
Sierra...........-.----- 22+... 4, 320 3, 105 212 152 4, 532 3, 257 
Siskiyou_........-...-.-----.- 1, 169 840 1,071 770 2, 240 1, 610 

. Sonoma....---.---.--.--.-....}------------]----~------- |---| eee |e - fee eee e ee 
Stanislaus_........-.-.--_-----_]----..-.----}---- eee 1, 064 765 1, 064 765 
Sutter_..-.-.-_-----. 2 |e |e | eee een | oe nn fen ncwwe 
Tehama. _.....--._-.---2 |e |e le ee ee 
Trinity.-..-.......-2.2-2-2--- 1, 920 1, 380 1, 567 1, 126 3, 487 2, 506 
Tulare_._..----2.---- 2-22 6 4 7 5 13 9 
Tuolumne_._.....-..--.---..- 2, 643 1, 900 110 79 2, 753 1, 979 
Ventura.._.---------. 44 32 |-..-----.-._]-----.------ 44 32 
Yolo_.--_- 2 ee fee |e fe lee eee ewe 
Yuba..- 2-2-2 ee 277 199 3, 474 2, 497 3, 751 2, 696 

1, 167, 210 838, 9382 23, 902 17, 180 1,191, 112 856, 112
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Mine production of gold, silver, copper, lead, and zinc in California, 1985-36, by 
counties, in terms of recovered metals—Continued 

1935—-Continued 
eee EET 

Copper Lead Zinc 

County te ere | ee Total 

- value 
Pounds | Value | Pounds | Value | Pounds | Value 

Alameda_........--------------] 26, 291 $2,182 }....-.----|-------.--|---------- ]---------- $2, 182 

Alpine. ...---..---------------- 29 2 212 $8 |.---------}---.+----- 452 =r vo 

a Amador.._..--.-.-------------- 6, 582 546 1, 235 49 }|..--------|---.------] 2, 682, 464 

Butte............. EB BRP Dee eee eee eee eee 956,908 
Calaveras.--...---.------------ 436 36 163 7 |----------]----------| 1, 615, 503 

Colusa._.._-----._--------------]----------]----------|----------]----------|----------|---------- 944 

Del Norte_.-..-----------------]----------|----------]----------]----------]---------- [---------- 4, 801 

Eldorado.......----------------| 18, 967 1, 159 543 22 |__....----|----------| 1,810,492 | 
Fresno-.-.--------------------- 23 2 |----------]----------]----------|---------- 20, 766 

Glenn___...--------------------|----------]----------]----------]----------}----------[---------- 2 

Humboldt--......_-.---.-.-.--]----------|----------|----------|----------]----------[---------- 31, 747 

Imperial__._.------------------|----------|----------]-+--------"-|----2-2---|--s22-322-|--g22-425- 62, 387 

Inyo...-.----------------------| 49, 612 4,118 |} 691,114 27,645 | 265,870 | $11, 698 727, 421 . 

Kern.....---------------------- 1, 836° 152 4, 382 175 |----------]----------| 1, 497, 951 

Kings__.-.----------.-----.----]----------]----------| --------+- [----------[---------- fore e eee 83 , 

Lake__._.---------_------------]----------|----------]----------]----------|----------|---------- 65 

Lassen. ._..-------------------- 93 8 139 6 |----------]---------- 12, 481 

Los Angeles.......-...---------| 2, 285 190 230 9 |_-.------_]----------] | 228, 739 

Madera.-__.-.------------------]----------]----------]----------]----------]---------- ]---------- 21, 493 

Mariposa. -.-..---------------- 2, 335 194 1, 440 58 |.-.---.--_]---------- 519, 709 

Merced.....--------------------|----------]----------]+----+----|----------|---------- ]----------] 1, 308, 180 | 
Modoc. -......------------------ 192 16 |....-----.|---....---]----------]|-+--.------ 108 .. 

Mono..-_----------------------- 1, 763 146 6, 462 258 |.-..------|---------- 113, 032 . 

Monterey_.---.----------------|----------]----------|----------|+---------|---------- |+--------- 298 

Napa.....--------------------- 445 37 17 1 j-------_}---------- 12, 492 

Nevada..__--------------------| 166,113 13, 787 | 342, 856 18, 714 |..-.-.-.--]----------] 9, 186, 610 

Orange.....-------------------- 528 44 40, 702 1, 628 56, 130 2, 470 16, 409 

Placer._...--------------------- 765 63 565 23 |...-...-..|-----.----] 939,009 

Plumas..___..........._...__}}, 654, 019 | 187, 284 |----------]----------]----------|----------| 379, 542 a 
Riverside--..------------------ 3, 795 315 14, 725 -  §89 Ji... .--_|----------] | 114, 914 

Sacramento. -..-..------------- 9 1 58 2 |_....-----]----------| 3, 987, 151 

'  §an Bernardino..-.------------ 12, 929 1, 073 26, 826 1,073 |_...-...--|--------.-] | 395, 902 

San Diego_...--.--------------- 24 2 |--.-------]----------|----------|---------- 10, 434 

San Joaquin___.._.._.--...--.--|----------|----------|----------|----------|----------}---------- 99, 807 

San Luis Obispo-.-...---.------]----------|----------|----------|----------]----------]---------- 287 

Santa CruZ........-------------]----------]----------| ----------|----------|---------- |---------- 623 

Shasta......------------------- 6, 247 519 1, 580 63 |_.--.-----|----------]| 986, 835 

, Sierra.....---------------------| 1, 128 94 |_____-_._-]----------|----------|----------] 844, 569 
Siskiyou. .._...--.------------- 600 50 |_...-.----|----------|__---.----|----------] 577, 336 

Sonoma._.__._._---------------]----------|----------|----------|----------]----------]---------- 317 : 

Stanislaus..__......--...-------|----------|----------|----------]----------]----------|----------| 298, 894 

a ————_Outterz--2-= i ET PETE ee rary pps ee et inital iielninbebeheiniaiel teleieieinieininiete iis 857 ___ eee 

Tehama..__.._..---------------|----------]----------|---------- |----------]----------]---------- 177 

Trinity ...._...---------------- 581 48 397 16 |_.--..----]---------- 730, 357 

Tulare..._..._---.-------------|----------]----------|----------]----------|--------+-]---------- 961 

Tuolumne... --_.---------------- 1, 104 92 180 7 |..--------]---------- 288, 140 . 

Ventura__......-.--------------|----------]----------]----------]----------]----------]---------- 6, 815 

Yolo_._...._.-._----------------|----------]----------|]----------|----------]----------|---------- 
715 : 

Yuba... -----.------------~.-- 48 4 142 6 |_...------}--.-----~-| 1, 809, 061 

1,954,000 | 162, 182 }1, 134, 000 45,360 | 322, 000 14, 168 |32, 242, 872 

i
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Mine production of gold, silver, copper, lead, and zinc in California, 1935-86, by 
counites, en terms of recovered metals—Continued . 

1936 | | ; 
se 

| Gold 
Mines produce | 

ing 
- Lode . Placer Total County po 

. - Fine | , Fine Fine | Lode | Placer ounces | Value | ounces | Value ounces Value 

Amador.........--..--- 46 19 | 80,621 |$2, 821,735 | 16,589 | $580,615 | 97,210 | $3, 402, 350 | Butte........--.------- 22 46 | 5,631 | 197,085 | 28,725 | 1,005,375 | 34,356 | 1, 202, 460 , _ Calaveras..._........-.- 53 61 | 28,105 | 983,675 | 32,268 | 1,129,380 | 60,373 | 2, 113, 055 | Eldorado......-.-.-.---| 53 29 | 53,305 | 1,865,675 | 3,516 | 123,060 | 56,821 | 1,988, 735 Fresno...-.-...-.------- 3{ 6] °12% | ° 4,375]-- 310 10, 850 435 15, 225 Humboldt!_......---..| @ | 13 |° @Q) (1) 1, 033 36,155 | 11,033 1.36, 155. Imperial_........----.-- 8 3 899 31, 465 300 | 10, 500 1,199. 41, 965 Inyo.......--2-------2-- 54 9| 20,482] 716,870 779 | (27,265 | 21, 261 744,135 - Kern.-2..-.------------|| 103 | | 14| 67,717 | 2,370,095 891 31,185 | 68,608 | 2, 401, 280 | Lassen. .......-.------- 4]..----.-|° 886 | 31, 010 J-__---2- |e 886 31, 010 | Los Angeles. ......-.-.- 18 7| 4,198 | 146,930 860 30, 100 5, 058 177, 030 Madera.....----------- 14 9 344 12, 040 327 11, 445 671 23, 485 | Mariposa.......-------- 67 20 | 21,174 | 741,090 | 3,497{| 122,395 | 24,671 863, 485 Merced 1...-------------} a) (1) 41,776 | 1,462,160 | 141,776 | 11, 462, 160 a Mono’?.____.-.--- oo 20) () 1, 832 64,120] (2) (2) 21, 832 264, 120 Nevada. ._.---.-------- 42 32 | 272, 673 | 9, 543,555 | 10,106 | 353,710 | 282,779 | 9,897, 265 | Placer___...--..-------- 36) 57 | 15,483 | 541,905 | 23,557 | 824,495 | 39,040] 1,366, 400 Plumas_....__.-.----..- 19) 37 {20,315 | 711,025 | 2,027 70,945 | 22, 342 781, 970 Riverside_.....-...-.-.- 35 9} 5,770 | 201,950 405 14, 175 6, 175 216, 125 : ‘Sacramento.._........-_|--.----- 9 |.-----~.-|-----------] 104, 575 | 3,660,125 | 104,575 | 3, 660, 125 | | San Bernardino. ____.__. 76} - 7] 2,898} 101,430] 1,105 38, 675 4, 003 140, 105 : San Diego #._....._.__- 7/ 62 2,170 | (2) (2) 262 22,170 | Shasta.......2.-.---.--- 32. 26 | 21,331 | 746,585 | 15,943 | 558,005 | 37,274] 1,304,590 1 Sierra_._....-...-...---- 22} = 31 | +19,530| 683,550! 2,497 87,395 | 22, 027 770, 945 | Siskiyou_.............-- 52 82 | 9,933 | 347,655} 8,325 | 291,375] 18,258 639, 030 Stanislaus t_..........-.} (1) 5] () (1) 8,285 | 289,975 | 18,285] 1289,975 Trinity_.........------- 30 52| 4,317] 151,095 | 15,932 | 557,620} 20, 249 708, 715 
Tulare:._.-..---...--.-- 6 |-------. 24 | 840 |---| --- lk. 24 840 | Tuolumne.......--.---- 59 26 | 8,912] 311,920/ 4,691] 164,185 | 13,603 476, 105 

; Ventura_..-...--.-..-_- 3 j--------] 67 2,345 |---------]--.-.---__- 67 2, 345 : Yuba_._....--..--..--- 8 16 424 14,840 | 80,934 | 2,832,690 | 81,358 | 2, 847,530 / Combined counties 3____ 11 9 961 33, 635 170 5, 950 1, 131 39, 585 ‘\ , | |] — | 

903 639 | 668, 019 |23, 380, 665 | 409, 423 |14, 329, 805 |1, 077, 442 | 37, 710, 470 
rr mmm. 
See footnotes at end of table. .
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Mine production of gold, silver, copper, lead, and zinc an California, 1935-36, by 
counties, in terms of recovered metals—Continued 

1936—Continued 
a A 

Silver 

a 

Lode Placer Total 
County 

Fine Fine Fine 
ounces Value ounces Value ounces | Value oe 

Amador ..--.--...------------- 21, 534 $16, 678 1, 831 $1, 418 23, 365 $18, 096 

Butte____-.--......------------ 10, 649 8, 248 1,999 1, 548 12, 648 9, 796 

CalaverasS.......-..--.--------- 12, 877 9, 973 2, 929 2, 269 15, 806 12, 242 

Eldorado_._-.---....---------- 11, 275 8, 732 427 331 11, 702 9, 063 

Fresno. _..---.----.----------- 38 29 | | 58 45 96 74 

Humboldt !__---..2.---..----- (4) (4) 152 - 118 1152 1118) 

Imperial__......------------- 711 551 29 | 22 740 573 

Inyo__.....-..---------------+-- 51, 504 39, 890 7 5 51, 511 39, 895 

Kern....-.-_...---.----------- 381, 540 295, 503 114 88 381, 654 295, 591 

Lassen...-.--.....-----------+-- 2, 343 1,815 |----....----]------------ 2, 343 1, 815 

Los Angeles _ ........---------- 2, 324 1, 800 120 93 2, 444 1, 893 

Madera_-_.._...—-------------- 185 143 48 37 . 233 180 , 

Mariposa....--.--------------- 5, 619 4, 352 522 404 6, 141 4, 756 

Merced !._.--.------~.----- (4) (1). 4, 433 3, 433 1 4, 433 13, 433 

Mono 2____.-..---------------- 425, 106 329, 245 (2) (2) 2 425, 106 2320, 245 

Nevada. .-.-.....------------- 452, 893 350, 766 2, 452 1, 899 455, 345 352, 665 

Placer__......--...-----------+- 17, 786 13, 775 2, 959 2, 292 20, 745 16, 067 

Plumas........-------------+--- 283, 938 219, 910 223 173 284, 161 220, 083 

Riverside_..-......--------~-.- 6, 219 4,817 13 10 6, 232 4, 827 

Sacramento_....-..-..---------]------------]------------ ' 4, 239 3, 283 4, 239 3, 283 

San Bernardino_._...-...--..-- 235, 326 182, 260 107 83 235, 433 182, 343 

San Diego 2.____.__--.--------- 16 12 (?) (2) 216 212 

Shasta_..........----.--------- 28, 004 21, 689: 1, 325 1, 026 29, 329 22, 715 

Sierra......-.-------.--------- 4, 230 3, 276 243 188 4, 473 3, 464 

Siskiyou__....-.-.-.----------- 2, 546 1, 972 1, 163 901 3, 709 2, 873 

Stanislaus }____.....-.--------- (4) (4) 989 766 1989 1766 

Trinity...........-----—------ 1, 120 867 1, 787 1, 384 2, 907 2, 251 

Tulare__............---—----.- 59 46 |........----}----...----- 59 46 

Tuolumne.......------.------- 3, 328 2, 578 581 450 3, 909 3, 028 

Ventura_........------~------ 4 3 {-..----.----|-.--.------- 4 3 

Yuba._......-.--.-----.------- 146 113 4, 322 3, 347 4, 468 3, 460 

Combined counties 3_....---- 109, 398 84, 729 9 7 109, 407 84, 736 

2, 070, 718 | 1, 603, 772 33, 081 25,620 | 2, 103, 799 1, 629, 392 

nn 

See footnotesatend oftable 

-153336-—37——-18 .
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Mine production of gold, silver, copper, lead, and zinc in California, 1935-86, by 
counties, in terms of recovered metals—Continued 

1935—Continued 
eT 

PS SP i ane 

Copper Lead Zine 

County Total 
|__| —_________-__|_ value 

Pounds Value Pounds | Value Pounds | Value 

Amador... 21... 22-2 16, 000 $1, 472 2, 000 $92 |......_.__]_.__.__.__] $3, 422, 010 
Butte_.-_....-.--.--.-------|------------|__-------- |---| eee [eee |-e---.-_| 1, 212, 256 
Calaveras__......-------.--_]------------ |. -- ee. 4, 000 184 |_--2 el fe eee |) 2, 125, 481 
Eldorado. -_..--------.---_- _ 12, 000 1,104 |__--------_}_------ |e |---| 1, 998, 902 . 
Fresno_.......---..-------|-.-------- ef} eee |e 15, 299 
Humboldt t___..-- |e |_| ue |e |e 1 36, 273 
Imperial__._..-_.--.-..----_|--...------.|__-.-.----|-----2- |e ee |e} 42, 538 
Inyo......-.- 222-2 ----- ee 72, 000 6,624 | 556, 000 25, 576 |-.-...-.-_]-------_-- 816, 230 
Kern. -_.._..--.-----------|------------|-i--------|----------|---------- Jee -_|----------| 2, 696; 871 
Lassen............--.------_|-------.---_ |---| |e |e 32, 825 
Los Angeles__...-..-.-.__-- 2, 000 184 |__-----.2-}--- |e eee fee 179, 107 
Madera......--.......------|---.--------|-_---- fee |_| 23, 665 
Mariposa___.-_-.---.-___-_ 4, 000 368 |-.--------|----------}----- ee} 868, 609 
Merced 1____._.2---------|------------|----------|----------|-----ee[-e------_}----------| 1-1, 465, 593 
Mono ?___.____-- ee 8, 000 736 32, 000 1,472 |---| 2 395, 573 
Nevada__-....-..---------2- 134, 000 12,328 | 276, 000 12, 696 |.----...._}.-...--.._| 10, 274, 954 
Placer.........--.-.--.-----|------------Jo------ 4, 000 184 |.---------}----.----] 1, 382, 651 
Plumas._...._.._.-....-..._| 8,478,000 | 779,976 2, 000 92 j..-..-...-|.-_-..-._-.| 1, 782,121 
Riverside_..-.....-.---._.-.|----..2---- Jeu eee 6, 000 276 |__..----~-]_------___ 221, 228 
Sacramento-._....-..-...---]------------|----------|----------|-.-----_--}----------|-.-------_}| 3, 663, 408 

. San Bernardino-__-_..__.___- 22, 000 2, 024 62, 000 2, 852 |_.--- fe 327, 324 
: San Diego 2___________.-.--_|-----.---.__|-_-------_|-------- |e |e eee 2 2, 182 
i Shasta_.......-------------]------------|----------|----------|------.---}-22--2----]_------_-_]| 1, 327, 305 

. Sierra_.-_._.--.-------------]------------|----------|----------|-------.--[----------|------- ee 774, 409 
Siskiyou___-..--.-22----__e 2, 000 184 |_-----222 {eee fee {eee 642, 087 
Stanislaus !__..-.-_____..-_|-----------}.----- |e -|_-e ee} fee 1 290, 741 

, Trinity..--.----------------|------------|----------|---------_|--e|ee ee} 710, 966 . 
Tulare__._......-/------.---|------------|-.-------_|----..----/------_--- |---| 886 
Tuolumne --_..-..------.-_- 8, 000 736 |---.---.--|---.-----.|----------|------ Le 479, 869 
Ventura....--.----------.---|------------|----------|----------|--------_|------- |e eee 2, 348 
Yuba.........-..-----------|------.-----|----------|----------|----------|----------|-----_----]} 2, 850, 990 
Combined counties 3_._..._- 4, 000 368 20, 000 - 920 16, 000 $800 (126, 409 

. 8, 762,000 | 806,104 |} 964,000 44, 344 16, 000 800 | 40,191, 110 
DN 

1 Lode-mine production included under ‘‘Combined counties.’’ 
2 Placer-mine production included under ‘‘Combined counties.”’ 
3 Includes lode-mine production from Alpine, Humboldt, Merced, Napa, Orange, Santa Clara, Santa 

Cruz, and Stanislaus Counties; placer-mine production from Del Norte, Mono, Monterey, San Diego, 
San Joaquin, and San Luis Obispo Counties. 

Ore treated and gold and silver recovered at gold mills in the Mother Lode counties 
an California in 1985 } . 

Gold and silver recov- Gold and silver recovered| Value of total 
ered in bullion from concentrates recovery 

Con- 
Ore cen- Aver- 

County treated Aver- | trates age Aver- 
age pro- value age 

Gold | Silver| value j|duced2} Gold | Silver | perton| Total value 
per ton of con- per ton 
of ore cen- of ore 

trates 

Short Fine Fine Short Fine Fine 
tons ounces | ounces tons | ounces | ounces 

Amador-.__._______| 184, 295/33, 890. 91| 8,608} $6.47} 3, 987/11,129.29| 7,386] $99. 03/$1, 587,203} $8. 61 
Calaveras. ._..._._| 312, 715/19, 065. 85) 4, 687 2.14} 1, 846} 6,998.90} 3,813] 1384.18 918, 377 2. 94 
Eldorado._.___-_.-| 261, 434/10, 935.09] 3,624| 1. 47| 11, 584/28, 042.31] 3,228] 84.93] 1,369,1341 5.24 
Mariposa__-......| 27,570} 6,442.04] 1, 691 8, 22 48} 174.06! 1,405] 147.96] 233, 788 8. 48 
Tuolumne____..._| 27,060] 4, 093. 73 942 5. 32 436] 1,301. 14 781; 105.74; 190, 059 7.02 

813, 074|74, 427. 62) 19, 552 3. 22} 17, 901/47, 645. 70| 16,613] 93.82] 4, 298, 561 5. 29 
Total, 1934.__._.__| 641, 862/86, 660. 49} 22, 595 4.74, 7, 985/29, 430.61) 9,530} 129.59) 4, 078, 152 6.35 

1 Old tailings and mill cleanings excluded. 
2 Includes only concentrates recovered from gold ore.
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| MINING INDUSTRY | 

| ORE CLASSIFICATION 

Ore, old tailings, etc., sold or treated in California in 1985, with content in terms of 
recovered metals , 

a 

Ore, old 
Source tailings, Gold Silver Copper Lead Zine 

etc. 

. Co | Short tons | Fine ounces! Fine ounces! Pounds | Pounds | Pounds = =. 
Dry gold ore...-_------------.] 13, 222, 062 | 539, 351. 78 800, 374 243, 267 385, 708 |...--------- 

Dry gold-silver ore......._.... 62 18. 10 862 261 163 |____--- ee 
Dry silver ore...._......-.---. 15, 802 2, 404. 74 271, 149 5, 025 3, 884 |_--_-------- 
Copper ore_..._.._..-------._- 294,577 2, 622. 82 47, 935 1, 686, 881 709 j_--i-- 
‘Copper-lead ore.........-.._-- 120 105. 12 2, 307 3, 471 35, 048 |__---__---- 
Lead ore.-........---__------- 1, 471 367. 97 28, 955 14, 567 664, 523 j__.-..-_-__- 
Lead-zine ore... -.-.____---_-__- 3, 300 32. 98 15, 461 528 40, 702 - 56, 130 

Zine ore. -.....-.---_-_.-_---- 379 . 49 167 |_..-------.- 3, 263 265, 870 

Total, lode mines___..._| 3,337, 773 | 544, 904. 00 1, 167, 210 | 1,954, 000 1, 134, 000 322, 000 
Total, placers.............._.__|_--------...| 345, 526. 00 23,902 |_-..--.-_.-_|------------]--~--------- 

, 3, 337, 773 | 890, 430. 00 1, 191, 112 1, 954, 000 1, 134, 000 322, 000 
Total, 1934...............___-_| 2,356,091 | 719, 063. 92 844, 413 3 569, 068 823, 168 721, 719 

os 

1 Includes 40,139 tons of old tailings amalgamated, 731,991 tons of old tailings cyanided, 53,933 tons of old 
tailings concentrated, and 10,000 tons of old tailings leached. 

2 Includes 5,000 tons of pyrites roasted for the manufacture of sulphuric acid—residue leached. 
3 Includes 80,619 pounds of copper from mine water. 

Ore, old tailings, etc., sold or treated in California in 1935, by counties, with content 
in terms of recovered metals 7 

DRY GOLD ORE ; 
$$$ $$ 

Ore, old . 
County tailings, Gold Silver Copper Lead Zine 

etc. 

Short tons | Fine ounces | Fine ounces| Pounds Pounds | Pounds 
Alpine. .......-..-.2..------------ 4 8. 00 - 226 29 212 |-...------ 

Amador. __..-...-----------------] 1 765, 245 64, 527. 16 23, 453 - 6, 063 1, 235 |-..--_---. 

ee Butte... seers ere te wee see eeeceres!| 15, 050_ _ 38, 088. 23 4, 470 221 32 eo ee ere ewe 

Calaveras____..--....-..-.-------- 314, 122 26,557.44 | 8, 828 | 78 freee eee eee 

Colusa_....-...------.------------ 400 26. 80 9 {..---------_|--.-------]---------- 
Del Norte___.-.-.---.------------| 2 16. 92 Q j.-----------|----------}---------- 
Eldorado. ........-..----.-------- 317,154 | 45, 260. 60 7, 762 13, 967 §43 |..--..---. ‘ 

Fresno..._.._._.-..----------.---- 701 139. 18 130 23 |_......---]---.------ 
Imperial_._.....--..-------------- 15, 346 1, 234. 31 4,142 |_...-....--_|----------|---------- 

Inyo._.--..-.-----.--------------- 61, 966 17, 890. 06 5, 727 32, 880 15, 712 }-------.-- 

Kern. _.___.__--_----.-.-.---------| 2 257, 285 | +38, 731. 30 138, 040 1, 278 4,382 |-.-------. 

Lassen....-..--------- 22-2 eee 1, 323 345. 26 395 93 139 {---.------ 

Los Angeles_._..-.---...--..----- 21, 077 5, 450. 39 5, 425 2, 278 22 |-.-.------ 

: Madera.....-.----.--.-..2.--.---- 1, 395 370. 0S 82 j_.-.--__-___]_----.----]---------- 
Mariposa.......-------..--------- 66, 396 13, 632. 17 6, 756 2, 335 1, 440 |---...---- 

Modoc--.-__....--------.-.-------- 4 2. 40 11 192 |___-...-_.]--------- 

Mono...__.--..--------------.---- 5, 254 993. 55 1, 845 468 5, 409 }----..-.-- 

Monterey......--.-..------------- 6 5. 85 1 five leu} 

Nevada._..--._------------------- 804, 819 | 240, 865. 60 519, 786 166,113 | 342,856 |_-----_--. 

Placer_.....-----..--------------- 59, 316 11, 502. 29 17, 511 765 565 |..-------- 

Plumas_....-..-.-.----------.---- 4,701 1, 008. 33 316 59 |... _}---------- 

Riverside__.._....-._.-.....--.---- 13, 002 3, 065. 83 2, 270 1, 932 1,392 {---.------ 
Sacramento___.......-.----------- 21 28. 77 44 9 §8 |----.----- 

San Bernardino..._....-.--..---.-- 14, 537 3, 673. 27 10, 566 5, 030 10, 931 |.--.....-- 

San Diego__.___..-_-------------- 532 271. 87 89 Pa , 

Santa Cruz__........-------.--.-- 359 14, 27 8 |. ----_.__]--.-------]---------- 
Shasta._....---_..-.-.---.-------- 236, 889 | 23, 144. 57 32, 204 5, 897 209 |_..------- 
Sierra_..-..-..........---.-------- 52, 447 18, 423. 34 4, 320 1,128 |..--_---_-]---------- 

Siskiyou__............-.....-.--.- 116, 218 6, 344. 17 1, 169 600 }.---..---_]---------- 

Trinity ..._....--.....--.--------- 13, 368]. 5, 355. 84 1, 817 556 249 |.._.------ 

Tulare............---....--.-.---- 35 6. 74 6 |_---....--._]---.-----.|---------- 

Tuolumne......_.-....-..-------- 59, 417 5, 911. 54 2, 643 1, 104 180 |.---..---- 

Ventura._...-.--------.---------- 493 193. 79 44 |__| 
Yubs___--22 eee 3, 228 1, 261. 85 277 48 142 |_.__-.-.-. 

3, 222, 062 | 539, 351. 78 800, 374 243, 267 | 385,708 |_------.-- 
Total, 1934........_.........---.--] 2, 238,836 | 441, 310.34 542, 071 144,963 | 204,465 |_---..---- 

a EO 

See footnotes at end of table, .
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| Ore, old tailings, etc., sold or treated in California in 1935, by counties, with content 
| | in terms of recovered metals—Continued | : | 

| | DRY GOLD-SILVER ORE 

. Ore, old 
County tailings, Gold Silver | Copper Lead Zine 

etc. . : 

. Short tons | Fine ounces | Fineounces| Pounds Pounds | Pounds 

| Calaveras........-.--.--.--------- 62 18, 10 862 261 163 |__...____- , 

62 18.10 862 | 261 163 |__-----_-- 
| Total, 1984._...-..__--.-_-_-______- 58, 774 2, 522. 78 180, 287 1, 367 677 |_-.----.-. - 

_ | DRY SILVER ORE | 

INY0.. 0 oo eee eee ee 125 4.01 2, 755 202} 2,951 |_....-_._- 
Kern_.._.._-_--- eee 687 96. 00 9, 258 331 | ----2 ee {Lee 
Mono,.-..-__..--------__---------- 7, 430 87.94 99, 036 1, 254 © 467 |v 

: Napa... _- eee 1, 920 112. 20 11, 785 445 17 | 2-- eee 
San Bernardino..._.__-.--__-__--- 5, 636 2, 104.39 148, 300 2, 793 449 |... 

| Shasta__..._-....--.-------------- 4 . 20 15 |....__._----|---.------]__-------- 

| | | 15,802 | 2,404.74] 271, 149 5,025} 3,884 |___e : 
Total, 1984_..._.....----.--.- ee 2, 089 73. 67 47, 276 . 2,190 7,086 {.----2-_-- 

an | | | COPPER ORE | 

: - Alameda...-......---..-----..----] 35,000 |_..._.___.__]__---------- 26, 291 |_._...----]_.-.----_- 
. Amador. .----...--.-----..------- 9 10. 60 41 519 |_-- fe 

Inyo...----.--- eee 12 . 80 420 | 934 667 |_-.-.-_.-- 
. - Kern_..-__.---__.-2---- eee 2 . 20 14 227 |_.-----..-|_-----..-- 

Plumas.._..---.._.--- 2 ee ee 89, 524 2, 378. 33 47, 402 1, 653, 960 |_---------}_- 
San Bernardino.-.__......-------- 30 232. 89 58 4, 950 42 |__-.--.--- 

| 94,577] 2,622.82 47,935 | 1, 686, 881 709 |_.--_---_- 
, Total, 1934........-.--____---____- 4 53, 357 36. 31 108 6 390, 287 941 |___-_ LLL 

COPPER-LEAD ORE | 

7 Inyo...--.----2e----eee eee 29 90. 21 1, 161 1,258 | 20,344 J_-.-.... 
= Riverside___..--_-_---._____--_._- 31 13. 91 437 1, 863 13, 333 |__-.----_- 

\ Shasta_...-.-....__.-.____-_-.--_- 60 1. 00 709 350 1,371 |-.----___- 

120 | 105. 12 2, 307 3, 471 35, 048 j_---_.--_- 
Total, 1934_._......_-.....----_..- 11 3. 04 1, 694 452 |. 2,346 |_---__---_ 

: LEAD ORE 

, Inyo.__-__._------.--_--- ae. 1, 435 297. 70 28, 187 14, 338 648,177 |_-_______- 
Los Angeles..-...--..---_.___-___- 1 . 50 3 7 208 |-_.-______ 
Mono.-.__._...--_-----_--_-------- 2 . 40 169 41 586 }-.----_-_- 
San Bernardino_..-..-__---.....-- 31 25. 90 493 156 15, 404 |__.2 Lo 
Trinity......-.._.-_--.---_-- eee 2 43. 47 103 25 148 |_---_ . 

1, 471 367. 97 28, 955 14, 567 664, 523 |... 
Total, 19384..........____-.--_ .. 2, 160 1, 092. 95 49, 729 29, 809 607, 703 |_.._______ 

LEAD-ZINC ORE . 

Orange_......--.----------.------ 3, 300 32. 98 15, 461 528 40, 702 56, 130 

3, 300 32. 98 15, 461 528 40, 702 56, 130 
Total, 1984_-__--._-- le (8) wa nn wee enon] eee eee eee eee fee eee] eee 

ZINC ORE © 

Inyo....-------------------------- 379 0. 49. 167 |------.----- 3, 263 265, 870 

379 - 49 167 |_..-.-- 28 3, 263 |. 265, 870 
Total, 1934._____..._-------------- 864 |--.--------|------------|oneee ee eneee[eeeeeeee--| 721,719 

1 Includes 574,191 tons of old tailings. ; 
3 Includes 127,857 tons of old tailings cyanided. . 
3 Pyrites roasted for the manufacture of sulphuric¢ acid—residue leached. - 
$ Includes 53,328 tons roasted for the manufacture of sulphuric acid—residue leached.. - . . 
$ Includes 80,619 pounds of copper from mine water. Co 
6 None produced in 1934. SO
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| METALLURGIC INDUSTRY . a | 

During 1936, 4,635,691 tons of material were mined in California 
compared with 3,337,773 tons in 1935; old tailings made up 1,273,061 

tons of the total. The treatment of this tonnage has been broken down 
| into three major classifications: 2,548,085 tons of ore and 1,272,341 : 

tons of old tailings were treated at gold and silver mills ; 802,845 tons of 
ore and 720 tons of old tailings were treated at concentrating mills; | 
and 11,700 tons of ore were shipped crude for treatment at smelters. oe 

a In 1935, 2,074,309. tons of -ore_and 782,330 tons of. old tailings were — __ 
treated at gold and silver mills; 398,437 tons of ore and 54,033 tons of 

| old tailings were treated at concentrating mills; and 23,599 tons of 
ore were shipped for smelting. The large increase in tonnage of both 
ore and old tailings treated at gold and silver mills resulted mostly 
from increased operations in Amador, Kern, and Nevada Counties. | 
The increase in tonnage of ore treated at concentrating mills was 
centered for the most part in Plumas, Eldorado, and Mono Counties. 
Most mining companies in California owned and operated their own | 

| metallurgical plants, but there were a number of custom mills in the 
State; the only smelter in the State, the Selby plant of the American 
Smelting & Refining Co. in Contra Costa County, carried on its 
business principally on a custom basis. : | 

Mine production of metals in California in 1 985 , by methods of recovery ° 

' | : Material | , | | 

. Method of recovery treated '. Gold Silver Copper | Lead Zine 
- weight) | | 

Short tons | Fine ounces | Fine ounces Pounds | Pounds | Pounds — 

Ore and old tailings amalgamated-_-_-.| 1,469,552 | 287, 183. 86 167, 374 |____-.-_--]----------]|--------- 

Ore, old tailings, and mill cleanings . | 

cyanided_..........-..---.------.--| 1,387,087 | 89,635.99 | 217,186 |_...-_.--.|----------|--------- 
Concentrates cyanided: ° 

oe Flotation.......-.--------------| 10,388 | 34,214.27 | 24,527 330 |_...------|-------+ | 
———tPaple and vanner_.--_-_.--------_-|. 3,424 | 10, I16I. ——§, 820-7 183222222222 

Concentrates smelted: 
Flotation.........---------------| 25,919 | 74,092.91 | 458,345 |1,817,204 | 348,146 |..______. 
Table and vanner_....--.-------- 4,371 | 28,520.11 | 53,980) 32,882] 59,199 | 56, 130 

Ore, old tailings, and slag smelted.--| 23,664 | 21,086.63 | 239,978 | 77,070 | 726,655 | 265,870 
Pyrites roasted for acid—residue 

leached ..........-.---------------- 5,000 |_-..---.--.-].--.--------| 26, 291 |-------.-.]--------- 

Total, lode mines.-.-.--------|------------| 544,904.00 | 1, 167, 210 |1, 954, 000 |1, 134,000 | 322, 000 
Total, placers.....-.-------.---------|-+-----------| 345, 526. 00 23, 902 |..-......-]--------.-|--------- 

_..---------| 890, 430.00 |- 1,191, 112 |1, 954,000 [1,134,000 | 322, 000 
Total, 1934...-.-.-.------------------|--s---22--.| 719,063.92 | "844, 413 | 1 569,068 | "823,168 | 721,719 
ND 

1 Includes 80,619 pounds of copper from mine water.
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Mine production of metals from gold and silver mills in California, 1935-36, by 
counties, in terms of recovered metals 

1935 . 
eee 

Material treated Recovered in bullion 

County — . Amalgamation Cyanidation 
. Old taille | 

| Ore ings, ete. 
ve ; Gold Silver Gold Silver 

Shorttons | Short tons |Fine ounces | Fine ounces |Fine ounces | Fine ounces 
Amador....-..-.--2..--.2---- 184, 295 573, 683 | 32,903.47; 8,390} 19,210.62 4, 466 
Butte....2..----2-.---- eee 14, 728 |.....-.----- 735. 00 1,568 | 1,119.59 142 
Calaveras....-...--------2-... 312, 715 1, 226 J, 970. 39 747 | 17,189.95 3, 958 
Colusa......--------------...- 400 [-----.. 2. 26. 80 9 fee} 
Del Norte._...-.----.--..---_- i 16. 92 2 [eww eee} 
Eldorado_.._...---.--..------ 261, 434 |............] 7, 181.85 1, 366 3, 803. 24 2, 258 . 
Fresno. ._._....-.-..-.--..---- ' 92 ' 580 121. 82 35 |-.---_---_-_]_..--_-_ ee 
Imperial_-.-...------.--------| «610 | ~© ~~: 14, 080 104.61 | 14 957. 10 806 
Inyo.____.----------2---- 2+ 8, 855 840 2,183.63 | - —s-:11, 279 46. 78 52 
Kern. __...-...--------.------ 101, 117 127, 857 8, 363. 43 2,746 | 18, 245.70 90, 046 
Lassen......-------------.---- 1,110 j_--22 2-2 Le 69. 56 167 | — 180.98 53 
Los Angeles......-.--.--..--.. 20, 040 |_-........_.] 1,232.70 308 2, 414. §9 3, 487 
Madera..___.--2.--.------ eee 1,394 |. 355. 39 68 |... 2-2 fee 
Mariposa. ._..-.-------.-.---- 27, 570 5, 031 6, 568. 13 1, 721 225. 83 156 
Mono...___-.-------------- ee 4, 299 1, 440 567. 42 ~ §05 |- 69. 06 ' §1, 726 
Monterey_-.-.-.-.-.-----....-| . 3 j-...---2 eee 45 [-..-----|--------} ee 
Nevada-..-..-----------.----- 607, 806 20, 001 | 180, 985. 47 137, 233 178. 07 17, 807 
Placer. ...--.-.--...2-2-2-- 22. 58, 795 380 6, 340. 41 2, 182 2, 391. 77 - 2,951 
Plumas__-----..2-2--- ee 4,605 |_---..-_____. 887. 33 206 {|---| 

Riverside_______...-.-.----2- 12, 201 545 633. 44 161 1, 676. 69 1, 459 . 
Sacramento. ___.........----__ ) i ee 1,67 |-2222- 2 eee} 
San Bernardino........-.._-_- 8, 329 4, 740 1, 851. 38 1, 715 642. 01 8, 066 
San Diego. ..-.-.....-...-.-.. 472 50 109. 07 23 149. 00 51 
Santa Cruz. _-_----.2----. 28k. 359 j_--.---_----.. 11. 57 6 |--------____]_ 2-8 
Shasta._..-----.--.----. ek 234, 132 158 1, 236. 07 285 21, 146. 50° 29, 691 
Sierra. _....----.---..---- eee 51, 817 10 17, 011. 07 3, 203 {-.-----_.-_}_-_---- 
Siskiyou__......--..-.-.--222. 116, 163 j|-.-2---2 2 5, 898. 14 1,023 {---...-.-_-_|-----_- oe 
Trinity. ......-.-.---2-.22- 26. 10, 703 1, 421 4, 388. 48 853 |_..-- ~~} 

. Tulare._...-.----.... 2-2. 30 [..-----.-_.. 3. 94 2 [eee fee ee . 
Tuolumne. _...--...2-- eee 27, 060 30, 126 4, 208. 76 1, 409 18.90 |___-_____._- 
Ventura__-_-...--.....-.-_...| . 475 |...-_._._.-- 145. 78 | 20 24. 31- 11 . 
Yuba__----- oe 2, 697 168 1, 119. 71 128 |_------___-_-|-eeee 

2, 074, 309 . 782,330 | 287, 183. 86 167,374 | 89, 635.99 217, 186 

Concentrates and recovered metal 

County Concen- 
trates Gold Silver Copper Lead 

produced 

. Short tons | Fine ounces | Fine ounces| Pounds Pounds 
Amador. .....-.-.--------------- e228 4,176 | 11,376. 48 7, 489 2, 067 834 
Butte......- 2-2-2 98 1, 059. 84 2 482 20 J--.--2_- eee 
Calaveras........-----..-----------.------ 1, 850 7, 009. 40 3, 814 60 |-.----__---- 
Eldorado_...-----..----------------------- 11, 584 | 28, 042. 31 3, 228 13, 816 502 
Inyo-...-...-------------------------------- 12 38. 77 357 128 385 
Kern. -..----- ee 64 575. 70 4,963 |..-.--.-----]---- 
Lassen... _-.-.------------- eee 2 5. 00 1 jewel fee 
Los Angeles_.....--_..-.-- eee 148 743. 00 354 482 22 
Mariposa.......--------------------22--- 48 174. 06 1, 405 136 1, 433 
Mono...-_.-------------_------------ ee 43 85. 84 591 22 112 
Nevada..-...------------- eee 8,416 | 25, 809. 30 95, 816 69, 145 182, 679 
Placer. ......--.------ 2 395 2, 678. 27 12, 023 765 467 
Plumas....----..-2-.-- 22-2 eee 9 23. 60 6 |e eee eee 
Riverside..._.......--.--..--------- ee 15 63. 43 8 141 [_---2--__- ee 
San Bernardino-.-_-___.-_.._.---._-__.-____. 12 48. 65 32 617 |_--2 ee 
Santa Cruz.____------_--- eee 1 2. 70 2 |... ee fee 
Shasta__.-. 2-22 131 284. 60 118 352 188 
Sierra. ....---.---------. ee 371 1, 283. 57 1, 013 970 |... _ 
Siskiyou__.._..2-2--2 eee 122 401. 56 79 371 |---__-_____- 
Trinity_...-.-..--2---- 22 198 584. 20 383 36 249 
Tuolumne..__...22 22-2 ee 436 1, 301. 14 781 898 | - 180 
Yuba... 4 24. 20 6 29 |--.-----___- 

28, 135 81, 615. 62 134, 951 90, 055 187, 051
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Mine production of metals from gold and silver mills in California, 1985-86, by 

counties, in terms of recovered metals—Continued | 

. 1936 
i E

e 

Material treated Recovered in bul- Concentrates and recovered metal 

County Con- 

Ore Old tail-| Gola | Silver | trates | Gold | Silver | Copper| Lead 
gS pro- : 

oo — duced a ee 

Short Short Fine Fine | Short Fine Fine 
tons tons ounces | ounces | tons ounces | ounces | Pounds| Pounds 

Amador._.-.-.-------| 245, 688] 785, 284) 68, 778.05} 14,740} = 3, 935} 11, 245.35 5, 765) 18, 632 §42 

Butte_._-.-.--..------| 17, 752|....-----) 2,972.26] 2, 946 240| 2,281.59) 5, 731]}_...----|-------- 

Calaveras...--.-------] 324, 702 9, 831} 25, 146.63) 7, 357 29 142. 65 661}--..----] 1,018 

Eldorado_....--------] 181, 563 70} 13, 384.16} 2,886} 3,927) 12,922.72) 2,229) 8, 000/-------- . 

Imperial__..-..------- 2, 085 9, 040 895. 40 709|......--|]_...------|--------|--------|-------- 

Inyo_.---------------- 7, 431 1,316] 3,754.55) 10, 862 7 16. 41 13)_-.--.--|----..-- 

Kern. _..-.---.-------] 288, 254] 421, 832| 66, 181. 52] 368, 634 49 234. 57 403|_.._...-]-------- 

Los Angeles.__.....---| 18, 745]--.------] 3,428.12) 1, 238 111 529. 60 314; 1,021)---.---. 

Madera.._--.--------- 6, 153|__-.----- 336. 49 176 2 7. 61 Q]_-- jeu 

Mariposa......-------] 45, 497 5, 230] 13,951.29} 2,981 801} 7,179.63} 2,502) 4,000|.------- 

Mono........--------- 15, 500 2,887; 1, 432. 21 6, 484 10 23. 26 259}... 1, 688 

Nevada_....----------}| 943, 357 24, 385|214, 508. 31) 159, 675) 15, 898] 54, 442. 28) 276, 283) 100, 063) 246, 184 

Placer......----_.---- 52, 170|.-...----| 18,395.07} 11, 539 288) 1, 562. 30 4,875|...-.--- 1, 367 

Plumas...--.---------|. 31, 594|.....----| 4, 089. 54 890 731| 3,359. 67 718|_......-| 2,000 

Riverside.........--.-| 14, 630 628] 5,046.48} 5, 607 24 82, 21 46|....---.| 5,421 
. San Bernardino-_-__---- 3,975] 11, 437 863. 85} 14, 972 16 84. 85 201 241 607 

San Diego___..--.---- 419]_.__._..- 62. 00 16|_..-..-_|_.-.---.--|--.-----|--------|-------- 

Shasta....__....------| 226, 289]....._.--| 21, 148.36] 27, 506 li 51. 34 49|_.. fee 

Sierra......-..--------| 60, 913|-....-.-_| 17,823.91] 3, 460 296| 1, 124.82 453|....----|-------- 
Siskiyou_......--.---.| 108, 765]--...---.| 7, 992. 25 1, 207 271 981. 18 207 » 882t-.-2 Le 

Trinity_......-----.-- 10, 784|....-----| 4, 135. 80 971 29 142. 70 123)_..-----{|--.-.--- 

Tulare__......_--.--.- 100]_--.---_.-] | 18. 50 6}_----..-|----------|--------]--------|-------- . 

Tuolumne........----| 38, 442 1| 3,880.16 991| 2,833] 4,970.56] 2,287] 8, 000]-..-.--- . 

Ventura_.__.-_-.-.--- 275|..-...--- 67. 00 4|_.___._.|_.--------|-------- |--------[-------- 

Yuba__...-.....----.-- 1, 809}_--..-.--- 403. 00 Q7|_.__..__].-----.---|----.---|--------]-------- 

Combined counties 2. . 6, 743 400} 1,027.81) 2,369 3 1, 25 2)--.-----]-------- 

| 2, 548, 085)1, 272, 341|494, 717. 72) 648, 318| 29, 511/101, 386. 45| 303, 130] 135, 789) 258, 832 

nT
 

2 Includes Fresno, Humboldt, Lassen, Santa Clara, and Stanislaus Counties.
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| : Mine production of metals from concentrating mills in California, 1 985-86, by coun- 
ties, an terms of recovered metals 

SSF 

| Concentrates and recovered metal 

. Ore and | 
Count old tailings 

y treated | ,Concen- . , trates pro- Gold Silver Copper Lead Zinc 
duced 

1935 a 
, 4 Short tons | Short tons | Fine ounces | Fine ounces| Pounds | Pounds Pounds 

Amador.........-.--.| 3, 897 96 109. 10 289 3, 273 63 |__..---... 
Eldorado_....__..-.-- 55, 708 2, 252 6, 079. 40 770 63 Jo... fee 
Imperial. _..-.....-_- 60 3 15. 90 7 |---.---.-.--|---------_ |] 
Inyo..______..-___.-. 51, 385 1, 622 14,506. 44 3, 086. 25, 093 11,926 |___...-__. 
Kern.._......- 2... 21, 007 248 2, 923. 43 3, 619 - 143 4,382 |_.....___- Lassen__.-.--__-.-. 2. ~ + 100° 6 69.20 | - 96 |... fee . Mariposa_....-.___._- 33, 511 348: | 6, 559. 85 2, 330 577 y A 
‘Mono..____..__..___- 6,710 | 119; - 121.10} © 45,299 - 1,278 1, 213 |__..--._.. 
Napa-.....-..-.----.- 1,920 |. 32 |. 112. 20 11, 785 445 | A 
Nevada_._--.....___- 175, 377 . 6,201 | 381,031.73 | 256, 147 67,945 | 159,142 |_.___.___ 
Orange..........-....} - 8, 300 838: 32. 98 15, 461 528 40, 702 56, 130: 
Placer......-.--....-- 60 3 7.13 . 1 feiie- ie |e flee eee 
Plumas-_._....-.....- 89,524 | 3, 994 2, 378. 33 47,402 | 1,653,960 |_.__-__.-_}-.____ Sacramento. _._..---. 20 . 1 27.10 44 9 68 }o..- ee 
San Bernardino-_-___- 2, 998 204 230. 12 17, 591 588 1, 250 |__.---__- 
Shasta........_____.. 2, 630 189 398. 80 2, 757 5, 862 1,392 |... Sierra...-......_--__. 620° 31 128. 70 104 158 |... -|L__. Trinity_._......___-__ 1, 230. 61 330. 91 518 © §20 |i --ee fe 
Tuolumne_-__....._-_. 2, 050 157 201. 54 272 133 |_---22 ee fee 
Yuba._.... 2 2. ' 363 12 117. 94 143 19 142 |_.__ 3 

SO 452, 470 15,912 | 65,381.90 | 407,721 | 1, 760, 584 | 220, 204 56, 1380 

. 1936 | . 

Amador._._.__....... 1, 416 57 499. 07 935 2, 268 357 |...------- 
Calaveras_....._..-.- 12, 314 386 2, 393. 02 985 |...----.-..-]----- 22 fee 
Eldorado._........... 200, 313 11,618 | 26, 979. 62 6, 157 4,000 }___--_ __}e ee 
Inyo.....--.---.-._-- 57, 701 1,958 | 16, 119. 64 7,398 48, 829 16, 449 |-.-.-2-___ 
Kern_.__-__.__.:._.._.| 8, 058 220. 886. 65 764 |e} fee 
Nevada___...--_--___ 21, 512 459 3, 315. 53 15, 619 9, 369 29, 816 |_-_-_____ 
San Bernardino. -.._.. 1, 482 104 69. 24 1, 765 ~ 216 21,965 |_...____._ 
Combined counties !_ 500, 769 23, 339 |. 15, 413. 05 811, 602 8, 489, 599 23, 308 16, 000 

| - 803, 565 38,141 | 65, 675. 82 845, 225 | 8, 554, 281 91, 895 16, 000 
SSeS 

1 Includes Alpine, Butte, Los Angeles, Mono, Napa, Orange, Placer, Plumas, Shasta, Siskiyou, and 
Yuba Counties. , 

Gross metal content of California concentrates produced in 19365, by classes of 
concentrates 

meee 

Gross metal content Concen- 
Class of concentrates trates pro- |————$___—_________ 

duced Gold Silver Copper Lead Zine 

Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 
Dry gold_.___._....-...___.__._. 37, 880 | 137, 539. 71 324, 693 201, 774 228, 377 |-.-----__. 

Dry silver__-..---....--.. 0 oo. * 323 243. 50 78, 445 2, 422 453 }..---. 8. 
Copper. _-_-.----.---..-2- ee 4, 048 2, 483. 83 51, 450 1, 711, 779 165 J----- 288. 
Copper-lead__.__.--._--..._.-_-- 4 1.00 709 422 1, 447 J_.- 22 
Lead_....2------ 1, 566 6, 718. 34 82, 967 68, 387 182, 450 |_-....___. 
Zine. ....----- ee 226 11.14 4,408 375 16, 010 62, 620 | 

44, 047 | 146, 997. 52 542, 672 1, 985, 159 428, 902 62, 620 
Total, 1934...-_... 2 27,207 | 128, 244. 21 431, 206 97,770 151, 578 |... __ 

Eee dd
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Mine production of metals from California concentrates in 1935, in terms of recovered | 
metals . 

BY COUNTIES . . 

. eee re ns rte A EE ET 

| | Concen- Gold: Silver Copper Lead zinc 

Short tons |Fine ounces | Fine ounces} Pounds Pounds Pounds 
Amador...........---------------- 4, 272 11, 485. 58 7, 778 5, 340 897 |.------.-- 

Butte_.__.---.-.. eee 98 1, 059. 84 2, 482 °20 [-..---..--}---------- 

Calaveras_..........---.---------- 1, 850 7, 009. 40 3, 814 60 }|_..---...-]-------- vee 

; Eldorado. .........---...--.------ 13,836 | 34,121.71 3, 998 13, 869 §02 |..---.---- , 

- Impertal_..---2- 2p BP BPO Te eee |---22-22--]4--------= pen 
Inyo___.---.-------.------------+-- 1,634 | 14, 545, 21 3, 443 25, 221 12,311 {__.-_.-..- 
Kern____...---_------------------- 312 3, 499. 18 8, 582 143 4,382 |_._-_-.--- 

Lassen.__..-....-__----.----------- 8 74. 20 | - 97 |__-_-_--_..../.----.----]-.-------- , 
Los Angeles_.........-.--.-------- 148 743. 00 354 482 22 |_-_w le 
Mariposa.._.--.------------------ 396 6, 733. 91 3, 735 713 1,440 |_..------- 

Mono...._-_..-.--..-------------- 162 . 206. 94 45, 890 “1, 300 1,325 |_-.---.-.- 
Napa.__------------------- ee =e e- 32 112. 20 11, 785 445 17 |_.-------- 
Nevada_-_.-..--------------------- 14, 617 56, 841. 03 351, 963 137,090 | 341,821 |_._....-.. 
Orange.....----------------------- 333 32..98 15, 461 528 40, 702 56, 180 

Placer. ...-..-----.--------------- 398 2, 685. 40 12, 024 765 467 |_--------- 
Plumas._..-.---.--_..------------ 4, 003 2, 401. 93 47, 408 1, 653, 960 j_---...-_-}--------.- 

Riverside__.....-...----.--------- 15 63. 43 8 141 |. 2 le j------e ee 
Sacramento_.__-_--.--..----------- 1 27.10 44 - 9 58 |_..-.----~ 
San Bernardino_.____......------- 216 (278.77 17, 623 1, 205 1,250 |.--------- 
Santa Cruz_.....--...-.-.-------- 1 2.70 2 |_---..-----.|----------]---------- 
Shasta_._...-.-------------------- 320 683. 40 2, 875 | 6, 214 1, 580 |_-----.-2- 
Sierra_...--...........--.--------- 402 1, 412. 27 1,117 ~ 4,128 Jee} 

Siskiyou_._........---.-.-.------- 122 401. 56 79 371 |.--.------|-----.---- 
Trinity......----.---------------- 259 915. 11 901 556 249 |_.....---- 
Tuolumne._.._..-.-..-----.------ 593 1, 502. 68 1, 053 1, 031 180 j_...------ 
Yuba... _.-- ee 16 142. 14 149 48 142 |__...----- 

44,047 | 146, 997. 52 542, 672 1, 850, 689 | 407, 345 56, 180 

Total, 1934___.-.------------------ 27,207 | 128,244.21 | 431, 206 69, 215 141, 523 |__..--.-.-. 

et 

BY CLASSES OF CONCENTRATES . 
aE 

Dry gold....-..------.----------+-] 37, 880 | 137, 539. 71 324, 693 141,860 | 216, 443 |_..-.----- 

Dry silver.._...----.----.--------| | 323 — 243. 50 78, 445 1, 694 430 |...----...- . 

Copper .--..----------------------- 4, 048 2, 483. 83 51, 450 1, 658, 598 159 |_----.-.-- . 

Copper-lead__..------------.----- 4] _ 1. 00 709 350 1,371 |... 

Lead... 1, 566 6, 718. 34 82, 967 47, 862 173, 789 |_-..-...-- 

 Z“Zine.....-------------------------]. 226 11. 14 4, 408 275 15, 153 56, 130 

. 44, 047 | 146, 997. 52 542, 672 1, 850, 689 | 407, 345 56, 180 

Gross metal content of California crude ore shipped to smeliers in 1936, by classes of ore 
an 

Gross metal content | 

Class of ore Ore ——— $$ 

Gold Silver Copper Lead zine 

Short tons | Fine ownces | Fine ownces| Pounds | Pounds | Pounds 
Dry gold_.....-.---.-----.---------- 17,917 | 17,745. 21 68, 354 57, 934 34,478 |-..-----.. 
Dry gold-silver.-_......--.---.------ 62 18. 10 862 373 172 |__-.-..2-- 
Silver_.........--..-.-..-...-.------ 3, 785 2, 127. 12 139, 988 4, 098 3, 598 |_-----.-.. 
Copper... ---...--------------------- 53 244, 49 632 7,452 778 |-.----.--- 
Copper-lead__.........------------- 60 |: 104.12 1, 598 4, 801 35, O81 j_...-...-. 
Lead_.......-.-..-.--.-------------- 1, 391 331. 37 28, 082 21,087 | 697,859 j...-..-.-. 
Zine. ._.--.-..-.--...--------------- 331 |.-.---.-..--]-.---------|----------]----------] 247, 483 

23, 599 | 20,570. 41 239, 416 95,745 | 771,966 247, 483 
Total, 1934............--.-.--------- 25, 615 17, 149. 89 211, 773 126,168 | 734,346 758, 885 

ee
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Mine production of metals from California crude ore shipped to smelters, 1935-36, 
an terms of recovered metals 

BY COUNTIES 
eee 

Ore Gold Silver Copper Lead Zine 

1935 Short tons | Fineounces | Fine ounces; Pounds | Pounds | Pounds 
. Alpine......---2222 2 eke 4 8. 00 226 29 | - 212 |_------ ee 

Amador. _......-....--........---- 3, 379 938. 09 2, 860 1, 242 338 |_...----.. 
Butte_-.....-----.-2 ee 322 173. 80 278 201 32 |i ole 
Calaveras_-......-.--2---------- 2. 243 405. 80 1,171 376 163 |.---_--_-- 
Eldorado-_.-_.-.----.---------- 3 74. 60 V1 [eee fee 
Fresno_...........-.-----.---------- 29 17. 36 95 23 |------.22-}---- 
Imperial_-_._..-..-.--.-2-2---2----- 596 156. 70 3,315 |-..-------]-.---.--_ | ------ 
Inyo......-...---...----..---------- 2, 818 1, 507. 16 33, 476 24,391 | 675, 540 235, 109 
Kern....-.-.-2..2----2---- ee — 7,940 8, 615. 83 45, 820 On 

. Lassen....-.....------------2- 113 70. 52 78 93 139 j--_--- ee 
_ Los Angeles...-....-.22.-------- 2 1, 038 1, 060. 30 1, 279 1, 803 208 |.-22--..-- 

Madera....-..- eee 1 14. 70 | 14 fee] 
Mariposa._....-.-...------- ee 284 104. 30 1, 144 1, 622 |---| 
Modoe....---.-_.-.------------- ee 4 2. 40 11 192 |_- jee eee 
Mono..._.-.-...--.------------ 237 238. 47 2, 929 463 5, 137 |.-.---___- 
Monterey.....-..._.._-.--.._--__---- 3 5. 40 1 [2] eee 
Nevada._._...-...--....-.-----_--e 1, 634 2, 616. 01 12, 712 28, 962 §92 |_-.---___- 
Placer... .-. 2-2-2 ee 80 84. 51 354 |... 228 98 {_....---_. 
Plumas......--.----- 96 97. 40 104 59 fo.-. 22} eee 
Riverside_......-......---.-.----_-. 287 706. 18 - 4,079 3, 654 14, 725 |_-------_-- 
San Bernardino_.___..-.._..-__-..-- 4,165 3, 238. 89 132, 008 11, 724 25, 576 |__..-_--- 
San Diego__.........-.--._.--__--.- 10 | 13. 80 15 24 joe feeee 

: ' Shasta... 33 79. 80 V7 33 |..---...-_]---- ee 
Siskiyou... 22-222 55 44. 47 67 229 |_---__--__}----- eee 
Trinity.....--.--- 22 ee 16 95. 72 166 25 148 [ole : ‘Tulare..............---------------- 5 2, 80 4 |i. fee |e 
Tuolumne--_._-.-_-.___-_------------.| 186 173. 70 109 73 |..--~-----]- 2 -- ee 
Ventura. _-..----_---.--------------- 18 _ 23.70 13 |--.----2-_]----------|---------- 

. 23, 599 20, 570. 41 239, 416 76, 911 722, 908 235, 109 
a eeeeeeeSF 

BY CLASSES OF ORE 
eee 

| 1935 . 
Dry gold_..__--..-..-----2----- ee 17,917 | 17,745.21 68, 354 49, 131 31, 580 |____-____-- 
Dry gold-silver._........-.-.____.-. 62 | . 18.10 862 261 163 |_--2--____ 

. Silver__....--..-2- 22-2 3, 785 2, 127. 12 139, 988 3, 331 3,454 |... __ 
Copper. ...-.-.-----2_--- 2 __ ee 53 244, 49 532 6, 630 | . 709 |_.--- Le 
Copper-lead _.-.2.-----2--- eee 60 ~ 104, 12 1, 598 3, 121 33, 677 |__-------e 
Lead.......-..------------2 eee ee 1, 391 331. 37 28, 082 14, 437 653, 325 |_--____._- 
Zine... eee 831 |_.-.-- ||| 235, 109 

23, 599 | 20, 570. 41 239, 416 76,911 | 722,908 235, 109 
eee 

BY COUNTIES 
eee 

1936 
Amador. -..._-...- 2-2-2 _ 34 98. 53 94 100 1,101 j.-__-_--__- 
Calaveras............-._.-.-----___- 460 422. 70 3, 874 |_-----_ ee 2,987 |... L- 
Inyo......----_----------------- 2, 302 591. 40 33, 231 23, 171 §39, 551 |--- 
Kern. _._.__.2-2 22-2 ee 1, 477 414. 26 11, 789 j.._.__..--|------_----]--_____-_e 
Los Angeles__........-.----------_-- 225 226. 57 776 979 |__---2-- fee 
Mariposa..__---..----------_-._------ 61 43. 08 136 |__-.------]----------]_--_---_-- 
Mono......-.----.------------------ 161 70. 53 2, 683 1, 569 29,627 |__...___- 
Nevada.___...----_-----.-----_- eee 644 406. 88 1, 316 24, 568 |.-..------]-----_.-. 
Placer. _......----------.-_---__---- 44 338. 13 131 [------ 2} epee 
Riverside__......--.-.-.-2--.-_---_- 198 641.31 566 }...---___- 579 |_.--____ee 
San Bernardino_...._...-._.--._-..- 5, 585 1, 880. 06 218, 388 21, 543 39,428 |... 8 
Shasta... 22-2 53 116. 30 410 |-.-._-__--|--------_-]-- 2 8 
Siskiyou_......-..---.--------____ee 90 203. 07 91 J... ef e eee 
Trinity...-..--.22- 2-2 le 22 38. 50 26 |__-_------]----.2----|---- eee 
Tuolumne-.___....-.------ ee 47 61. 28 50 |---..-_--_}--__-----_{--- ee 8 
Combined counties !__.____.._____.. 297 686. 41 534 |_..------.]------- |e 

11, 700 6, 239. 01 274, 045 71,930 | 618,273 |_--.______ 

meee 
‘Includes Butte, Eldorado, Fresno, Humboldt , Imperial, Lassen, Merced, Plumas, Stanislaus, and 

Yuba Counties, y
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REVIEW BY COUNTIES AND DISTRICTS 

Mine production of gold, silver, copper, lead, and zinc in California in 1935, by counties and districts, in terms of recovered metals 
_! $$$ i? 

Mines | © 
producing! | Ore, old Gold Silver | a 

County and district 1 tailings, |. (lode and Copper Lead. Zine | Total value Oo 

Lode | Placer | ote. Lode Placer Total placer) MR - 
\ = 

. | Short tons | Fine ounces | Fine ounces | Fine ownces| Fine ounces| Pounds | Pounds Pounds < 

Alameda County: Alma..-_.--...-----------------] (8) [------ ee (3) cena cenceenn| cee eeennnn|oeeneo nee eeenfeee eee ween ee (3) pececennnnne[eneeeneee- (6) es} 

Alpine County: Monitor......-.-.-.--------------| @) |-.------ (3) (3) vec eneeceee (3) (3) (3) (3) weneeeneee (3) a 
Amador County: — | : 

Consumnes River drainage......-.-.----------|--------| (4) |------------|------------ 39. 12 39.12 |_...-..2----].------.----|,-----------|---------- $1,369 © 
Dry Creek drainage. ._............-.-...------|-----.--| (4) | |------------|------------ 324. 01 324.01 |_...-.------|.-..--------].--.-----~--|---------- 11,340 © 
East Belt §..-......--.....------------------ + 17 9 | 3, 992 1, 384. 68 241. 88 1, 626. 56 4, 686 5, 009 |. 497 |......-.-. 60, 734 as} 

Jackson Creek...........-.--.-----------------|--------] (4) J----- +--+] 167. 65 167.65 |__.._...-.--|..---.------|.-------- ee [een ee eee 5,868 =O 
Lancha Plana. -.......------------------------|-------- Q |i. -------|------------| 1,015.29 | 1,015.29 99 |_-_..-------|------------|---- =e 35,606 
Mokelumne River drainage.......-------------|--------|-----=--|---------22+|--22-------- 275. 09 275,09 |_...-.------|--..--------|+-----------|---------- 9,628 
Mother Lode 6.___-...._.-.---_-.-------------- 35 24 758,379 | 62, 246. 76 7, 641.81 69, 888. 57 19, 487 1, 573 | 738 |..-.--.--- 2, 460, 267 

North Fork Consumnes River.___--.....-.---.|-.----.-|--------]------------|---+--------- 6. 24 6.24 |__| |. ee [ee eee 2is i 

Sutter Creek drainage..........------.-.------|--------|---y2--4|--------2e--[-----2------| 325. 64 325. 64 |_...---.----|---------222|o------nnene|oeeee eee 11,397 & 
Unallocated 7_.......-...-...---.--------------|  @) (4) 2, 883 906. 32 117, 93 1, 024, 25 262 |... .---.].-.--.---.--]-------.-- 36, 037 > 

Butte County: : . o 
Butte Creek drainage..........-.--.-----.-----|-------- 8 ||_-----------|-------~-2-- 122. 23 122. 23 10 |_-_-- 2 ---|e- eee een fee ee 4,285 ~. 

Cherokee. ..--.-...-.---.----..-------- eee 1 4) 40 10. 52 249. 34 259. 86 12 |. e eee |e ---ee- 9, 104 > 

Chico...........--------- ene ee eee eee ne feneee nee] (4) eee fee e ' 18.98 18.98 |_-.----------|-- eee [eee eee eee 664 2 
Enterprise...........-.------------------------|-------- 1 |... ]---------- 9. 97 9.97 1 fiuii |e tee eee 350 of 

Feather River drainage__..........-.----------|--------| (4) _ | |------------]------------| 1, 007. 95 1,007.95 |..-.---.-.--|-.-.---.---2|------------|---- eee 35, 278 
Forbestown.........---.--.---------.---------- 4 5. 440 _ 83,24 166. 88 250. 12 Ul jie ee fee eee 8, 762 N 

Forks of Butte.......--..------------------ee--|e------| (4) ee --- eee eee 426. 04 426.04 | oe ee e oe | nee fee eee eee nn peewee ne 14, 911 2 , 
Golden Summits. _-_....---...--..---.-.------|--------| (4) | |e --- +--+ |e --------- 26. 43 26.43 |_.-.-.---.- |e |e eee eee 925 O 

Honcut Creek...---.--------------e--eeeeen---|----2---| (4) | -u.---------|------------] __ 201. 00 201.00 |_-..-------|------------ [eee - ee eee [ene 7, 035 
Magalia..........-..-.-------.---------- +e e- 6 15 | 1, 156 201. 01 1, 767. 56 1, 968. 57 238 |..-.-..-..--]_----.-----.|------.--- 69, 071 hb 

Merrimac.....-------------------eneeeeeneeeenefeeee eee 4|_o.....-----|------------ 18. 02 18. 02 2 loin eee nn [eee eee eee [eee eee 632 
Oroville. __....-....--...---.------------- 12 31) 1, 432 384.66 | 17,361.92 | 17, 746. 58 1, 373 201 | 82 |..-------. 622, 135 a 

Palermo... ___.......--.-----.------.----------|---- = 5 meee eneneeen|o-en-eeen---| 2, 400.31 2, 400. 31 146 |... fone ee] 84, 116 

Stirling City.............-..--..--..-ses-eeesee|eceneee 4 |0112.2....| soon 83.15 53, 15 § TT ITT 1364 
Yankee Hill__.._..-...-.---------------------- 6 4 11, 982 2, 408. 80 282. 01 2, 690. 81 4,125 20 |---------.--}--------.-- 97, 144 pd 

Unallocated 7_..._-.--.-.....----.--.-.--------|-.------| (4) | |------------]------------ 18. 05 18.05 |_------- 2 |e [eee 632 

Calaveras County: : 3S 

Calaveras River drainage. ...-..-..--.---------|--------| ()__ | |----+-------]------------ 140, 12 140.12 |_...-.--..-.|---.-----..-|------------|---------- 4,904 by 
Camanche. _-.....-----------------------------|-------- 5 |...--...----|------------| 6, 994. 80 6, 994. 80 - 614 |... fee ee 245, 259 ? 

Campo Seco. ........-.---------------------- + |--- ee 4/|_..--2..-..-|------------ 118. 02 118. 02 17 |... ------ |---|. 4,143 

Copperopolis. ...-....-.----------nnnnee-------|-- oe 2 |..---.------|------------ 7. 67 7. 67 1 jo. e---}e------ |e 269 «=> 

East Belt §......- 2-2 eee 24 5 30, 517 3, 317. 04 90. 18 3, 407. 22 2, 246 175 |-.-.--.-.---}...------- 120, 881 

Jenny Lind-._.....-......--.-.----------------- 4/ 5: 3, 249 1, 646. 93 2, 907, 34 4, 554. 27 1,521 |-.2.-.2- 22 feet ee 160, 493 ND 

Middle Fork Mokelumne River drainage......'.....-..! (4) | ween een e enon len nena nnnene 117. 99 117.99 '_--- eee 4, 130 ~y 

See footnotes at end of table. | pal 

| :



Mine production of gold, silver, copper, lead, and zinc in California in 1936, by counties and districts, in terms of recovered metals—Continued N 

Mines G a : old 
producing Ore, old Silver . | County and district —________| tailings, I ES (lode and Copper Lead Zinc Total value oo. 

ete. placer) : 
Lode |} Placer Lode Placer Total — 

Calaveras County—Continued. Short tons | Fine ounces | Fine ounces | Fine ownces | Fine ounces | Pounds Pounds Pounds | - m, Mother Lode 6.22222 30 34 280,218 | 21, 555. 71 8, 483.63 | 30,039. 34 7, 027 261 163 |..........} $1,056, 456 North Fork Calaveras River drainage.......-.-j.-------| (@) 9 [---. 2 ee}. 85. 88 - 86.88 [ewe |e [ee - 8,006 North Fork Mokelumne River drainage.._...-]_.--...-] (4) |J_-...-.-_.-_]_.------- 14, 51 14.51 |_-..-.0 22222 |.- 22-2 |e [eee 508 = North Fork Stanislaus River drainage.....___.|_.....-. () foe} 83. 18 ~ 88.18 fee eee 2,911 ae South Fork Calaveras River drainage..........|------..} (@) 9 [owow 0. foul 44, 36 44,36 |_----- 2 -.|----------- |---| nee ee 1,553. iS Stanislaus River drainage.........-...----....-|-----.--| @) 9 |oeel lef 104, 37 104.37 |---| |e} 3,653 tS 7 Unallocated ?........-.-.-----.-.--.-------} (4) 200 "55. 86 153. 61 209. 47 TB [ll loiees.-|-necess-- 20. |--nne eee 7,337 & : Colusa County: Wilbur Springs...------------_--- 1 jell. 400 26.80 |....-.------ 26. 80 Q |....--------|-.----------|----.----- 44 © Del Norte County: . ov Big Flat. __----------------------e-e eee ee feeeeeee-| (4) feel} . 53 i ne ee rr 19 -& Craig Creek drainage...............-----------|-------.|. (4) |i..._----..-|_-.---_-__- 12,28 12,28 |... |e |e |e 420 =F Crescent City..--.---..-..---.-----..----------|..------| 4) ft} 2.07 2.07 |.---...---- |---| Jee 12 RR French Hill... 2-2-2 1 5 2 16. 92 53. 07 69. 99 § |... |e eee [ee eee 2,458 hg Low Divide. ....--------.-------------- een efeeeeeee-| (4 [eee Jee 1.07 1,07 |-.---2 22 e |e |e |-e eee 387g Monumental. _.-.......-----.---2------------e |u|) |e | . 66 -66 jee fee eee - 23 b> Smith River drainage.._......--....---.--__2--| ue. [a 50. 48 60.48 |--.----- 2 feed 1, 767 bd Eldorado County: - Ed. American River drainage. ....---...-.-.-------|.-.-----| (Jou ee eee 113, 27 113, 27 |---| eee 3, 964 o Consumes River drainage....-..-.-.-.----.--|-.------| (4) {ou uo |e 79, 40 ; 79.40 |---2 fee ef 2,779 & East Belt §.-.0202 eee 8 22 532 "212. 88 188. 65° 401, 48 163 7 395 |----....-- 14, 185 Fx Garden Valley...------..--.-------------------}e-e-----| (4) fence dee 10. 09 10.09 |---| eee lee ene [pee ee ee 353. N. Middle Fork American River drainage...-...-].......-| (@) |i. u0.-..-|_.0 116, 00 116,00 j|----22 22 |e [eee ne 4, 060 bed Middle Fork Consumnes River drainage......-}...--..-| (9 |... -2 22 o_ |e ee 1.99 1.99 [2.22212 |e] ee [eee 70) £6 Mother Lode ®__._- 2 eee 53 191 284, 846 | 41, 180. 63 4, 723.33 |. 45,903. 96 5, 732 13, 882 148 |---2 2 1, 611, 917 OO North Fork American River drainage_.._.....|_...._.. 3 we ee ween ene |-- eae nae 13. 61 13.61 j------ fee eee eee  476—=«ON North Fork Consumnes River drainage......-.|--.--...| (4 ween wn weenn| pone nnn ee eee 103. 48 103. 48 |-.......--.]----. 0-222 | eee 3, 622 Rescue-.....---------------- eee eee -----| (8) 12 (3) (3) 80. 50 ~ § 80. 50 87 (8) ween nee nen e [eee e eee 8 2, 823 Rubicon River drainage._._.-...-..--.--------[--------| (9) [eee leet 35. 97 85.97 |--.---.-....]-~-2---- eo] eee [ee eee 1, 259 ; South Fork American River drainage.......--{-----.--] () Jou uli} 485. 76 485.76 |.--------.2}.------.--2]------- ee |-- eee 17, 002 South Fork Consumnes River drainage........|.._.__.- ts wecenncneene een econ nec 11. 83 11.83 Joo eee [eee 414 Webber Creek drainage.................--.----/.....-..| (4 wee ene ee wene | penne neon eel. 153. 03 153.03 |---.-.--.-..|----..-----2|------ |e eee 5, 356 Unallocated ?. 222 eee | 2 |e e none eee ne 147. 30 147, 30 1 fiw e ee. 6, 156 Fresno County: . 
Auberry....------ 2 eee [eee ee 2 ae 2. 23 2.23 |---.--------|---- 2 ne |e ee ene [oe ee nee 78 Big Creek..-..----.---------------------------|---eeee-| 4) eee} 1.04 1.04 |.-. 22 eee fee [eee ee 36 Copper King.....-.-.--.---2----. eee 2 j--.-.--- 51 6.06 |.--.-.2-.22. 6.06 |.----.---2 |e |e, 212 Davis Flat......--....-2-22 eee eee 2 1 1,20 |..------.... 1,20 |---- 22 fee |e} 42 Dinkey Creek-_--...---------------------------|e-eeeee] (4) [eee Jel 1. 04 1.04 |_-..-2.2-- 22 |---| |e 36 Friant_.....-...22--2--222-------e eee eee 1 3 580 87. 09 — 198. 55 285. 64 68 |.....2-----2|------ ee |e 10, 039 Kings River drainage_._.-...---.-----.--------l--------1 (@) 0 Lene eee deed 4. 68 4,68 Jowell 164.



| 

| 

Mill Creek_....-2-2 22 1 fi.----ee tl) 29 15. 62 |_-..---.----.- 15. &2 5 |------------|---------- |e eee eee 547 

San Joaquin._-..-........-_-_.------------ eee |eeee--e-]| (4) [bee ee --------- 209. 01 209.01 |_..._-._.----|-----.-..---|------------|---------- 7,315 

Sycamore.......-.-..-..-.--------------------- 2 2 |! 3 6. 74 16. 16 22. 90 7 8 |.----..-----|---------- 807 

Temperance Flat_..-....---------------------- 3 1} 37 22. 57 . 64 23. 21 96 15 |... eee [eee 883 

Unallocated 7_._..--.-.-.---- eee |------- 2 | ecenennn nen |--- ee enn een 17. 33 17.33 |_.---.---1_.|-----.-- 8 |--ee-- [ee --e- 607 

Glenn County: Hambright Creek.............-..-|--------| @) |pa----------|------------] «08 (06 |...--.---.--|------------|-o-----e nee |en ne eee ee 2 
Humboldt County: | © 

Cedar-.--.-------------------- eee eenee ween nnnee len ee ee ee 1 |.-222- 2 |---- =e 12. 52 12. 52 Q, | eeneennnnnn|oeneneeeeen-|eeee n-ne ee 440 
China Flat....-....-........-...-e nee) [Levee c lle 11 wl |_-----------|------ ee [ene eee ne [eee e nee 4 0 
Elk River drainage___-...._..---.--.---..-----|--------] (4) JL--++-------|------------ - 25. 62 25.62 |_....-------|------------|-+---------- |------ 897 

Gold Bluff.._.......-.-.-.-.-.-.--2------------|--------| [Lee eee} eee eee 42. 90 42. 90 3 |... ...-_--_-|------------|------ eee 1,504 @ : 

Hoopa._-..-..---------------------- eee eee |e nee 5 |L-.---------|------------ 23.95 23. 95 4 |...------~--|-.----------|-+--------- 841 et , 

Klamath River drainage....._......----.------]--------|  (@#) — |------------]------------ 97. 27 97.27 |..-.--------|-----------.|------------]|---------- 3,404 

, Little River._......-..-------------------2----|--------| (4) eee = eee ee .10 10 |--.---------|------------|-+----------]---------- 4 Bf 
Mad River drainage..-_.--.-..---.--.---------|----.-.-| (4) 9 |L-----------]------------ 15 .15 |.-.-.-----__|-----._-_.-__|------------]---------- 3) kg 

Ocean Beach..........-.-.-.- ee eee eee eee ee feeee eee} 4) Le eee eee .05 £05 |-----.---- |---|] ------ eee 2 s 

Orick...........----------- 2 eee eee en ee eee eee ee |e-------| 4) ween enn ene [een ee nnn e nee 12. 37 12,37 |--..-.------|---------~--|------------|---------- 3 6 
Orleans.........-------------------een nnn eee ne [eee eee 21 |L_..---.-__|------ eee 674. 64 674. 64 89 |_.--...---__]-.--.-------|---------- 23,676 6 
Scotia...............------- ee eee ee enue eee |---|) A) Lee eee eee eee .19 619 |.--..--_ |---|. ee |--------e 7 Fg - 

Trinity River drainage.....-.-.---------------|--.-.---| (4) |------------|------------ 4,58 4.68 |_.----.-.-._|-------- |---| ------ =e 160 kg 

Weitchpec.__...._._-.-.-.--------------------- |---| 4!) Sennen OeenenEne 1.72 1.72 |. 2-2 | -o- ee} eee -- | ---------- 60 Bg 
Willow Creek drainage...-...-.--...-.--------|__._..-- 2 |__| eee eee 2. 87 2.87 |_.....___.__|-..-_--- .-|-ee------ ne [eee ee 100 og 

Unallocated 7___......._.-..-___----.-.--------|_______. 2 |_._.--------|_.---------- 6.01 6.01 |_........___]-------._.._]------------]---------- 210 ~ 

Imperial County: : | . : c 
Alamo River............-.----------.----------|__.__.....|. (@) 9 fut _----.---|__---------- . 09 .09 |... eee eee] eee nee [ee eee eee 3 Ff 

Cargo Muchacho.-_.._._....-..---------------- 8 (4) | 14, 677 1, 173.05 10. 31 1, 183. 36 4,138 |...-.-------]------------|---------- 44,391 
Chocolate Mountains._.........--.-.-.--------]_..2__-- 1 Lo. }ee eee 6. 30 6.30 |_.......-.--|------------|------------|---------e 221 ¢¥ 

Hedges. .._.---..---- 2-22 e eee een eee nee | 309 10.88 |_..--------- 10. 88 1 |..--.-2-----|---2------ fee eee 382 
Mesquite... 2 eee eee 1 @) | 50 14, 50 183. 09 147,59 |_.......--_-|_----2_-----|------------|-------- ee 5,166 
Picacho......-..-.------------------------ neo [ene 1 |_iw..-.---.|------------ 83. 06 83.06 |_._...-.----|----------.-|------------|---------- 2,907 
Potholes__..................---.------.--------- 2 2 | 310 35. 88 - 222. 59 . 258. 47 8 |. --_ eee} ee | ------ee- 9, 052 4 

New River.._.__.._-.-------------------------|--------|  @) see] eee 1. 03 1.03 |_...--------|..----2.--- |p 2--.-----|---------- 36 
Unallocated ?..............-.......------------|--------|  @) |u-o e+e |-- eee 6. 54 6.54 |___.-.-_---- |... ----- ee |e ne ene fee ee eee 229 ON 

Inyo County: al 

Alabama Hills_......-.------------------------ 2 |... 75 25.21 |_.....------ 25.21 04 |___..------e | eeeneeeeeee|-----e eee s99 Z | 
Carbonate....-.-------------------eene eee 5 |_------- 365 98.99 |_.---------- 98. 99 2, 998 471 75, 634 |.--------- 8,680 © 
Cerro Gordo_.-..---.-------------------------- 11 (4) 5, 808 596. 74 2.71 599. 45 25, 148 18, 763 486, 341 | 265, 870 71,347 ay 
Chidago we ee ee nee cee een nee ween ene e nee i 50, 224 14, 464.30 |_.......--..| 14, 464.30 2, 793 24, 441 3, 826 |..---.---- 510, 440 A 

Chloride Cliff_.._...-...--.-.-.-.--22.--2-.---- 6 |-.-..--- 289 | 386. 45 |_..--------- 386. 45 1, 863 287 28, 886 |_---------- 16, 042 

C080. 0-0 ene ne eee eee eee 4 |i 972 | 35.62 |__..-.------ 35. 62 a1 11 |_-----------|.-----+--- 1,268 © 
Darwin.._..--------------------eeeee eee 2 1 380 33. 29 2, 26 35. 55 566 |..--.-------|------------ [en -------- 1, 651 E 
Death Valley..-.---.--------------------------|--------] (4) |------2- 22 -- [---------2-- 1.14 1.14 |... .-.------ |---| ee |e -----e- 40 fF 

Fish SPtings..---------22-2222222222022222022-- 6 |-.---.-- 1, 290 (216. 57 j...-.------- 216. 57 589 "1,012 4, 250 |..--.-----] 8, 257 ‘el. 

Harrisburg..........-..---.-----------.-------- 1 |..-----. 12 . 80 |.-..------- . 80 420 934 667 |.--------- 434 6 
Lone Pine. ..._...-.--.------------------------ 1 1 50 19. 68 4,27 23. 95 4 |i.  o. |----- eee. |--- ee 841 By 

Modoc...........------------------------------ |------8 (3) 88 40. 19 (°) § 40. 19 995 |....-.-.-.--|---.--------|---------- 91, 425 ? 

Mount Argus....-.---.------------------------ 3 |.----..- 1, 052 145.38 |..-----.---- 145. 38 29 95 |. 608 |---.------ 5,141 & 
Owens River.......--.-.-.--------------------|--------] (4) [---- +--+ -- |e ee- . 24 24 |e nen n ne [pene nen [ene eee e ee [eee ee nee 8 > 
Panamint_...._--.-....-------------2.- 2a [ee eeeee | ee 7.38 7.38 |---| |e eee fee eee ee 258 
Slate Range__.-__........--..-..--------------- 1 ji... 45 24,09 |.......--..- 24. 09 312 90 | 62, 297 |...-.----. 3, 567 

South Park___.......-..-.----.-...-------- eee 10 !....-..-! 1, 276 689, 41 J..-2-2 eee 589. 41 810 . 6, 157 2, 813 !_.-.-.---- 21, 835 N 

See footnotes at end of table. | | | OO 
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Mine production of gold, silver, copper, lead, and zinc in California in 1935, by counties and districts, in terms of recovered metals—Continued N 
ae a a [ccna Pecans GSEESEEEEEE BERIEEEEEEEEE EEE meee 

Mines 
| : Gold 

producing Ore, old Silver 
County and district —_______| tailings, | = —CssCOssC—CSCsti‘—s—Cti‘—C—CststsS Std anh Copper Lead Zine Total value 

etc. placer) 
Lode | Placer Lode Placer {| Total — 

Inyo County—Continued. Short tons | Fine ounces| Fine ounces| Fine ownces| Fine ownces| Pounds Pounds Pounds 
Union..__._.--..------------- eee eee 4 3 591 320. 18 15.75 335. 98 1, 950 2, 123 25, 482 |.-...---- $14, 355 
White Mountains_.........-...___----22--2--e i 821 304.94 |... 2. 304. 94 263 208 885 |..._----.- 10, 895 
Wildrose._....-..--.--- eee 4 |. ui 1, 287 966, 21 |. -...2.-.--. 966. 21 450 |.----2----- fee} 34, 141 
Unallocated ?....-----.--..---.----- eee eee} (4) 1 26 15. 22 2. 26 17. 48 160 20 75 |. lan. 731 . 

Kern County: ta 
Agua Caliente.._....._.-..-.-..-----------.--. 5 (4) ' 666 219. 81 5. 86 225. 67 97 |__-.--------|__-----e-- feeeee 7,968 (4 
Black Mountain........-------..--------------|-------- 1 |.-..-.------|------------ 23. 98 23.98 |._.-..------ |e - eee e ee |e eee [eee eee 839? 
Buena Vista....--..---------------------------|--------} (4) Jee eee |e eee eee 1.09 1.09 |---| |e fee ee 38g 
China Grade_..._.-.-..--------- owe eee |e ee 1 [ieee flee 84. 59 84, 59 13 j__-.-------- fie | ee 2, 970 ae 
Clear CreekK......-----..---.---- eee eee eee 5 (4) 641 327.44 | . 90 328. 34 162 |__-_ 2-2 ee |e eee |e ee 11, 608 i 
Cove. ....----.---- eee eee 1 (4) 20, 400 2, 794. 51 . 43 2, 794. 94 2,461 |____._..--.. 4,382 |_.__-.-... 99,767 am 
Goler._....-....--.----------- eee eee 2 2 90 3. 54 103. 49 107. 03 3 |_-..-------- fee |e 3,748 % 
Greenhorn Mountains. ....-.........---.-..--- 18 4 610 | 361.90 36. 54 398. 44 749 162 |___..--...--|---------- 14, 497 
Kern River drainage. ............_.._-----.----|-------- 1 j._--o2------|ee eee 13. 79 13. 79 1 |__i ieee |e eee |e 483 
Long Tom_...._.....-.---.------------- eee 3 1 63 54. 62 26. 13 80. 75 22 |__.----__--|__---_-_---- |. ee ee 2,842 
Mojave.....-..-.-----_-.---2- ene 45 (4) 46, 747 23, 664, 34 1.90 23, 666. 24 132, 920 1, 664 | -- 2 eee el 923, 993 > 
Pioneer_..-..-.-----.-.---------- eee eee 16 4 457 123. 87 11. 88 135. 75 272 |_....----.--|__-__-------|-2--- ee 4,947 bo 
Poso Creek. __.------------------~-------------|--------| (4) [Lee Jule ee 1.90 1.90 |_.------ ee |e eee 67 kg 
Rademacher ............-.------.-------------- 3 1 387 201. 58 8. 06 209. 64 8, 764 j|____..-.-.--|--------- +e] eee 10,048 © 
Randsburg !0____22 eee 40 20 187, 368 | 10, 995. 81 533.11 | 11, 528.92 6, 901 10 |__| 408,473 © 
Red Rock_..-_.--.---.------ eee 2 1 203 33. 39 8. 34 41. 73 30 |_----2---- [eee fee 1, 482 px 
Tehachapi-_._..--...-.__.-_-22 eee ; 116 20.67 |.....------- 20. 67 14 |. eee fee |e 734 + | 
Valley View.._.---.-------.-.----.------------ |---| 4) [eee eee |e eee 2. 42 2.42 |..---..----- |. | |e ee 85 bd 
Woody..._-.-.---.--- eee ee 2 (3) 176 26. 02 (?) 9 26. 02 915 jee eee ee 9921 eS 
Unallocated 7....-...-.------------------ eee ee |e--eeee- | (4) |e |e eee . 70 .70 |...------- |e eee |e |e 25 <4 

Kings County: Banner......--.....-.-...---.--2--/--------] (4) fete eee |e eee 2. 37 2.37 |...---------|..---------- |. -ee-- |eee ee eee 83 
Lake County: 

Middletown-.....-...--..--.2---22--- 2 fee eee} Jee fue eee .19 219 |_| ee] eee eee 7 
Morton Valley.............-..---------------e- |---| 4) |e |e 1. 66 1.66 |_.--2----.-- |e] fee 58 

Lassen County: 
Clinton........--0-2020----- 2 eeeeeeeeeeeeeeeeeee|ee eee eee] Jee |el eee 16 16 |_.2o- eee} eee |e [eee ene 6 ; 
Hayden Hill__----_._------. eee. 4 (4) 1, 323 - 345. 26 ' 2,26 347, 51 396 93 139 |. Lee 12, 461 
Unallocated 7... 2. ee ween [een e eee} 4) [eee fee . 40 40 |_|} 14 

Los Angeles County: . 4 
Castaic... 2.2. eefeene----] (4) fete [eee |e eee 5.27 |_| eee |---| eee 184 
Cedar....-. 2-22-22 eee 3 j{--.----- 2, 816 874. 44 5. 27 874. 44 274 27 |_..-.-.-----}._------e- 30, 805 | 
Neenach...._.---.------- eee e- 3 |_-..---- 4, 248 3, 463. 59 j...-..------| 8, 463. 59 4, 764 1, 796 22 |_.------.- 124, 800 
Pacoima Canyon... ..-....--------.----------- | os 2, 013 200. 32 |... ----.-. 200. 32 55 |__. eo. eee eee 7,051 
Palmdale.____.......-.-------- +e. -- eee 1 1 1 . 50 1.11 1.61 3 7 208 |_-.--..-e 67 . 
Piru......--- 2-2 - eee |-ee-----| 4) www eee eee 24. 92 24,92 |... |e --|e eee 872 . 
San Gabriel.........---.--2--- eee 4 10 800 135. 47 325. 78 461. 25 CS i a rr 16, 189



| : 

SRUBUS ao acen-nenenennecenneneneeenecenenene ene wo? peceececcecefeceeeeneeee-| 408. 56 403. 56 288 |_-----------|-------2----|------- =e 14, 332 | 
ierra Polomas.............-.---_--------------|----e eee 4 Looe eee nee fee e- eee eee 2. . wwe w cee nwen [een e eee n nnn | pene een eee ee fee ee ne ene | 

Tejunga River drainage...........------------.]--------| @) 9 Jie .------e}eee eee 10. 20 10.20 |_.._--...-_._]_--------2 2 |-----------}eee eee 357 | 
Valyermo......--.---.-------------------------| (3) Jeno eee] (3) (3) w-----------| @ (8) (3) wane nen ene - [eon eee eee (3) 

M Unallocated Vee e nee e ene eee eee eee eee eee ee [ieee ee 3 |.-..----.--.|------------ 44. 87 44. 87 VW [wel] 1, 578 Q 
adera County: | 
Chowehilla River drainage........-.-----------|-------- e deneeeeenene|-eeeeece noes 92.07 92.07 |o--nennvneos|oveoscnsonee [eseeesosceeefeetete 8, 222 S | 

oarsegold .._-....--...--.-.----------------.-|-------- bene eeeneeen|---- ene neon . . ween eee eee pee eee eee n ne [econ ee eee e ee [pee eee 
Daulton.......---------------------- eee eee Jenene 4 |_.-...22--.-|------------ 7.64 7. 64 2 |e -ee---|------- eee eee eee 29 «6 
Fresno River drainage...........---.-.--------|--------| (4) |4-----------|------------ 15. 25 15.25 |........_.-_]__........-_|_.--.-.-----|---------- 534 
Hildreth. ......-.---0--cereorevere-ooone-oo0>> 7 4] 40 16. 75 12,11 28. 86 13 |_._-. eo |---| eee ee 1, 019 RR 
adera..........----------- eee |e eee 1 flee eee] l eee 85 . wee e eee e nn [anne enon ee nw eee ee eee eee [ene nee ee ee ht 

North Fork San Joaquin River drainage..-...).--..---] (4) [i-----.--.--]---_-------- 4, 22 4,22 |... 1-2 |e |e o eee eee 1448 a 
Potter BiG anon aac one ennteecc ante 12 12 | 1, 355. 358. 34 92 34 445. 68 100 |_-------2-- |e eee |---- eee 15, 671 ts 
an Joaquin River drai wnen nen e eee eee nee |e eee eee 4 eee eee eee ee |-- eee eee ee 2: .23 |-----.------ |---| oe |e eee ee 

M Unallogated "a. ---neeenneeeosseon evens _ooe eee (3 Loo nn neon eee|onenee nnn eee 10. 30 10. 30 1 jie ee ee |i] eee eee 361 # 
. ariposa County: 

Bear Creek drainage__........-..-...---.------|--------| (4) [ooo eee noe e ween een 22. 14 22.14 |___-- eee] eee 775 Q 
Chowchilla River drainage.........--.---------|------..| @) 9 |4-----------]------------ 1.38 1.38 |----.-------|------------|------------]---------- 48 6 
Colorado.........-..--.,----.------------------ 11 3] 752 446.09 | 22. 89 468. 98 83 |_.-.------2-|_-u---------e | eee 16,474 hy 
Hites Cove..._......---..--------------------- 8 |_-------|| 1, 604 409.71 |.----------- 409. 71 141 10 29 }_.-..----- 14,443 
Hunter Valley_..-------.---------------------- 17 7 | 6, 412 oo 81 64, 22 627-08 333 58 Sertenooo ga wnoe-eeeee 22, 00 bg 

i wenn enn ween nnn ee nee ene eee 3 ~-------| 47. 191.21 |_--. 22 Lee. . wane nnnnee , “ 
Mariposa Creek drainage. -_-......_...-_----__-- OL (4) [ eee ee eee ne 60. 37 60.37 |_.------.-- eof 2,113 py | 
Merced River drainage.__...-.-.----.-..------|---.----| (4) 9 |.--.--------|------------ 141. 16 141.16 j|_...-.-.---.4-..._.-.---2|..-..2------ |e - eee 4,941 
re 42 oo 42, 145 8, 183. 77 a. oF 8, 628. 5 5, 484 2,181 | © -1,360 |---------- 306, OF > 

or or erced River drainage..........._|_-.___-- 4 Lowen en en nnu {ene eee . . wenn en enn ne | ene ee ween | nee eee | eee ee 
Onetebuee drainage...-.-.------------------|--------| (4) [L----------- 65 ag” 10. 42 ior a Sonera pac fon nnnccn ng an |aco ne nnnecofennnoosess 6 aoe o 

uartzburg..... 02-222 9 |__-_____] 1, 161 .26 |o..---2 eee . wen enn nnn e ne] een e eee ne 
South Fork Merced River drainage....-....---|-.------| (4) | |------------|------------ 9.05 9.05 |...-.-.-.---|------------|----- ee |-e eee eee "317 B 
Whitlock.....-....---.----.----------- oe 5 1} 13,844] 8,691.32 7.20 | 3,698.52 612 |_......-----|-.----------|---------- 129, 888 5 . 

M Unallocated To ewe c cee ee eee nee eee nee |e 1 |.--------2--|----------- 224, 21 224. 21 2 |..----------|-2--- 2 --|---- eee 7, 849 
erced County: | 
Chowchilla River drainage.....--..------------[------] (8) [jeeeeeceeeee[eeeeeeeeeees 2.47 2.47 |_oeeweeeeene|eeeeeeeecee[eeecceeeecce|eeeeceeees sO 
Merced River drainage. .......--.-------------|--------] (4) |---------~+-|---------- = 52. 53 52.53 |..-.--------}------------ |e fee eee 1,839 ‘2 ; 
Mariposa Creek drainage........---...-.-.----|--------| (4) 9 |----.------.]------------ . 59 .69 |_-.---------|-----2- 22] ee |e e eee 21 Q 
Snelling....-..2 22-2 ete 4 | uaennnce--- weu---------| 87,158.57 | 37, 153. 57 3, 841 }..----------|_._---.------]---------- 1, 303, 136 4 

Modoe Goon Veen neo ----- 22 eee neo e nee eee |---e----| Hane nea nana |saaen nse no n= 1. 38 1.38 |------------|------------|------------|---------- 4s 

Fort Bidwell__.......-.----------- eee 1 |_-------} 1 |_.--- eee |-ee eee] eee] eee 192 |_..--_----- Jee 146 
M Willow Pach... ..------------2e2eeeeeennnnnene 1 |-.--.---|, 3 2.40 |------------ 2. 40 1] |-..---------|-.----------|---------- 92 e 

ono County: 
Blind Springs Hill...........-.-.-.- 2-22 2. 3 {_-------] 1l 1.23 |.-------.--- 1, 23 742 128 2,645 |...--.--_- 693 fy 
Bodie......-----. 22 10 |--------] 2, 812 790. 49 |_.-..2------ 790. 49 1, 356 357 2,492 |-.-.------ 28, 771 6 
Chidago. -_-...-...--. 2-2 --- eee 7 (4) 309 116. 87 3.16 120. 03 830 |--.--.------ 112 |_. 22.2... 4, 802 
Dogtown Diggings.._........---..--.-.-..--.--|_..----- 2 |_...--~--.--]---------.-- 2.77 2.77 |....--------|--------- 2 nn | nee ee |e eee (87 5 
Homer.....------------------------------------ wan eenee 2 |L..--.------|-.---------- 18. 82 18.82 5 |-.----------| eee ee [eee 662 A 
Mono Lake._......-...-.-.-.-.--------- eee 2 (4) | 2, 157 99. 02 Me 13. 27 126 49 800 |_--.-.-...- #4, 074 = 
Oasis. .-_----2-- ene] eee 1 |. ---..--|------- eee . . wenn nnn nn nnn |e ene nnn | eee eee nee | ee nee 
Patterson._..........-.---.-------------------- 1 21 7, 397 74, 28 16. 16 90. 44 97, 997 1,229 | | 413 j.-- eee 73, 719 
Virginia Creek drainage......................--|-----.-.! (4) L----------- wenn een ne 4, 24 4,24 i..-.....----l--- 2+ ele e nn ee 148 N : 

See footnotes at end of table. | oo en



Mine production of gold, silver, copper, lead, and zine in California in 1985, by counties and districts, in terms of recovered metals—Continued NS 

o> 

Mines . Gold 
producing Ore, old Silver | 

County and district | tailings, | CC (lode and Copper Lead Zine Total value 
ete. placer) 

Lode | Placer Lode ‘Placer Total . 

Short tons | Fine ownces| Fine ownces| Fine ounces| Fine ounces| Pounds Pounds | Pounds 
Monterey County: Los Burros_.._......-........- 2]; . 2 6 5. 85 2.63 |. 8. 48 1 j_...-.---.--|------------]---------- $298 
Napa County: . Calistoga. .....--..-.-------.---- eee eee nee 1 (4) 1, 920 112. 20 1. 44 1138. 64 11, 785 445. 17 j..----..-- 12, 485 

Napa River..._--.--.--------------------------[ee---e--]| 4) eee e-e eee] eee eee . 20 »20 [of eee] ee fe 7 
Nevada County: | iS 

Banner. ._-.-----...-.-2--.2 () a a 483. 11 483.11 |---| 16, 909 om Canada Hill. .__..-.-..-.-------------------- 1 Jie 473 237.75 |__...------- 237. 75 170 33 "930 |____oo 8,455 @Z 
French Corral__....-.--.---.----- 3 23 46, 885 6, 734. 48 873. 37 7, 607. 85 71, 150 47, 479 136, 816 ji--. oe 326, 827 e5| 
Grass Valley-Nevada City........----.-.-.___- 25 54 725, 629 | 227, 640. 59 1, 679. 87 | 229, 320. 46 363, 129 74, 535 | 99, 892 |_---- e 8, 297, 397 rd 
Middle Yuba... (foci ee} 659. 74 659. 74 |_------ |---| 23, 090 > 
North Bloomfield_._...__---2 (4) fete fe 105. 60 105. 60 |__| fe —s- 8, 696 i. . 
North Columbia_.__-..0-2220- te ne ae 55. 54 55. 54 |_| eee 1, 944 TR 
North San Juan... 22-2222] (4) Jone} ld 427. 66 427,66 |__| 14, 968 Ko 
Rough and Ready..__-.---------------------|-------| 4) Jee ee |e 25. 82 25. 82 |_| pe 904 tx 
South Yuba River drainage.....-.-..-..-.-----|--.-----| (Jeet e_e-- eee |i 699. 92 699. 92 |____-_- Jee] 24, 497 > 

' Washington. 2.2.2... 9 26 31,822 |; 6, 249.91 1, 845. 67 8, 095. 58 85, 784 44, 066 105, 918 |... 2. 352, 897 by 
You Bet..--_--- ~~ eee 1 6 10 2. 87 2,874. 75 2, 877. 62 129 {_w- ee} 100, 809 Es 
Yuba River drainage._._.-......-_---.--------}_--------} (|u| 239. 31 239, 31 |_-22- |} _ 8,376 . Unallocated ?_..__...--------------------------|0- |) Pp 166. 88 166.88 |_._.--------|------------|------------|_.-..-----| «5841. Orange County: Santa Rosa_.---------------------| @) |---..._.| @ (fd 8) (3) (3) (3) (3) (3) © 

Placer County: _ : A 
American River drainage. ..-....-.--.---------|...-.---] (4) Jue eo_ee |e 943. 29 943.29 |__| 33, 015 
Auburn... 2 oe 3 18 741 288. 28 6, 290. 47 6, 578. 75 842 |__-u 13 Jo. we 230, 863 tS 
Bald Mountain..-.-222 2 1 foie} 1.31 1.31 Joo . 46 CO. 
Bear River drainage_......--...--.------------|_-..----|  (@ — |Ltu___-_-L-_|_-_____-__ ee 705. 06 705.06 |__| |} 24,677 1“ 
Butcher Ranch__...22- 222 3 4 . 7 41. 57 30. 29 71. 86 3 |. -------- |e} 2, 517 
Canyon Creek drainage. -__.._.--...---.----.--}-.------]|) (9 [--_u-_u---._|_2 ee. 59. 11 59. 11 Joe | 2, 069 
Colfax. 2.2222 4 jie 332 121.85 |_----- ee 121. 85 307 |_--------__- 85 |... ee 4, 489 
Dairy Farm. 2202-222 ee 1 (4) 31, 125 2, 391. 77 . 94 2, 392. 71 2,951 |---| 85, 866 
Dutch Flat_..--.2- 2 ee 3 11 1, 916 1, 895. 84 374.45 | 2, 270. 29 448 299 |_..---.-----]-----..---| 79, 807. 
Foresthill... 4 23 1, 886 541. 06 1, 270. 70 1, 811. 76 233 |...--..-.-.-|.--.------- fee 63, 579 
Gold Run_-...2 00-22 |e 2 [-o---ui- fee 1, 294. 70 1, 294. 70 — 166 |e} 45, 434 
Jowa Hill._-i-._ ee. 2 25 151 15. 20 700. 22 715. 42 66 |---| 25, 087 
Last Chance.__...---.--- 3 13 552 149. 02 1, 043. 58 1, 192. 60 141 |i 2 ee ef 41, 842 
Michigan Bluff.__.222 22 2 9 1, 332 285. 68 154. 16 439. 84 62 |} 15, 439 
Middle Fork American River drainage_._._.._|-..--.-- 3 woen-----ee- [eee 370. 44 370. 44 |---| 12, 965 
North Fork American River drainage....._..._}....-___ (4 mene nnen-o ne] one 813. 77 813.77 |.---.---2--|. || 28, 482 
Ophir__-..--2 ee 13 6 21, 123 5, 753. 24 557. 04 6, 310. 28 13, 711 448 467 [oo 230, 770 
Ralston Divide... |e 2 |-.--..------|---..--.-_-. 1.03 1.03 }---------- |---| 36 
Rock Creek. __. 2-2 eee 1 (4) 151 18. 78 27. 38 46. 16 8 18 foe 1, 623 .



| | 

| 
| 

. | . 

. Rubicon River drainage_........___.----------|_.------| (© a waeen--e--ee 2. 26 2.26 |_.......-.--[_-------__-_]__-._--.----]--....---- 79 

Soda OPTS agama wanna nee 1 jejeje] 48. 98 43. 93 3}. -__-_|_--.---------|---------- 1,540. 

South Fork American River drainage.._._...-.|-.------] (4) |__j.--.----.]__.-.------- 33. 27 33.27 |_...__.-----]_-----------]---2---+----]-------~-- 1, 164 
Unallocated 7_...--._-.-__-.._--.---_---_--------|-_------ (4) wedenee----}.----------- 217. 72 217.72 |______-_--_-]_.-_--------|-------+----|---------- 7,620 | 

o Plumas County: | OQ 

oo Bucks Creek..._.....--..---...----------------]--------] (9 | [--.---------|------------ 1.18 1.13 |_--. elle. e|_ eee] eee] eee 40. 

ed Butte Valley.....-....-....-.-...--..---------- 5 13 | 160 39. 94 400. 56 440. 50 69 |_._-_-_--.--]---..-------]---------- 15, 467 - © 

Crescent Mills....._......-............-------- 9 15 | 2, 588 404. 99 344. O1 749. 00 . 223 ~ 69 |e iui -| eee eee 26, 380 cm 

I East Fork Feather River drainage-.....--.-.--|--------| (4) |--1---+-----|------------ 3. 49 8.49 |__.....-.._-]-._.-----.--|------------|-----e-ee 122 oO 

Feather River drainage__.....-.--.-.---...----|..------}] (4) 9 |--L---------|-----.------ 95. 22 95, 22 |_..___._-.__]_.-.-----.--]_-.-.--------|---------- 3, 333 

my Genesee..-.-----0--------- eee eeee----------eeee| (8) 6) @) (3) 52. 43 8 52. 43 | 86 (3) wane eeeeeaee|een ene e eee 81,839 S 
Granite Basin...._............---.------.----- 2 7 : 75 16. 45 55. 77 72. 22 8 |_....-------|_-------..--|---------- 2, 533 4 

Johnsville.........-......_-......--.----------- 3 6 | 520 100. 53 31. 69 132, 22 18 |___- 1. ---| +--+ --|------- +e 4, 641 < 

i La Porte.......-.---.--------------------- eee 1 6 | 1, 084 411. 50 191. 99 603. 49 106 |____-_ ee] ef eee 21, 198 br} 

© Lights Canyon...-..---.-..-.2..--.--- == | eee eee 1 wa pennsn---- wenn ee nn seen 93. 84 93. 84 12 |___- eee |_e_ ee] eee ee 3, 293 ks 

Middle Fork Feather River drainage._.....---|-..-----| (4) |------------|------------ 476, 33 476.33 |_.....-.----|_-----------|..----------|---------- 16,672 <= 

North Fork Feather River drainage..........--|-.---.--| (© os enaeneeeeene 401. 52 401. 52 |_.____._--_.|---------- |---| ---------- (14,058 6 

Onion Valley..--....-------------.------------|-------- 1 ju. e__-|------ eee 2.15 2.15 |__....-.__--]_-----------]------------]--- eee ee 5 6 , 

Quincy. ....-.----...----.--2- eee eee 4 22 | 272 30. 23 188. 66 218. 89 20 |...---------]---.~--------]---------- 7, 676 oan 

Rock Creek drainage. ._...........-..--.-.----|..------] (4) |------------]----- eed 15. 03 15.03 |_.--..-.-.--|....--------|------------|---------- 62600 kg 

Rush Creek drainage..-...-......-------------|..------] (4) |------------]------------ 37. 29 37,29.|..._._..._-__].--..-.--L--|------------]--.------- 1,305 

Sawpit.....-_--.--------2--- 2-2 =e eee 1 jei------| 2 4.69 |...--.-.---- 4.69 |__....------|------------|------------]---------- — 164 og : 

Slate Creek drainage_-_......--.---------------|--------| (4) | -.|----------|------------ 46. 57 46.57 |_.....-...-.|------------|------------|---------- 1,630 + 

South Fork Feather River drainage..._....-.--|..------| (4) |-----.------|------------ 35. 93 35.93 |_...._------|_------------]---_--------|-.-------- 1,258 4 

Virgilia...... 02.22. --e-eeeenne nee nnneeeeeene[eeneeeee| (4) fete ee-----]-------- 1, 57 1,87 |__-_.--2----|-------- 22 ee | eee n ee ee ee fee eee ee 55 ex 
Unallocated 7............-.--------------------|--------| (4) Jee |------------ 76. 90 76.90 |_._...-.----|------------|------------|---------- 2,692 

Riverside County: | a ! y 
Bendigo. .._.--.....--...-.-------- +e e 1 ji.e eee] 1, 505 133. 38 j....-..--... 138. 88 |_.._----_--- 939 |__.......--.]---------- 4,746 ~ 

Chuckawalla....-....--...-------..---------0-- 4 4] 859 462. 51 63. 48 525. 99 232 769 — 1,392 | wee 18, 696 > 

Dale..._....--.-.....---~-- ee en ef e een 1 jie eee] eee ‘1, 28 1.28 |---| ee} eee] ee. ----- 45 2 

Eagle Mountain_._............---...---------- 4 3; 46 53. 57 27. 48 81. 05 15 |_..---------|------------|---------- 2, 848 | 
Tronwo0d....---...-.-0-s.s222.s2seeseeeeeeees 2 1] 361 119. 28 29 119. 57 58 218 |_.........-.|.--------- 425 0 | 
Monte Negro..............-------------------- 4 j..------| | 6, 288 1, 747. 29 |......------ 1, 747. 29 2, 204 1, 869 —— - 18, 883 |--.------- 63, 428 NJ 

‘Pinacate._...-.---.-.-....----.----.-----------| 9 1] 2, 507 171. 71 20. 07 191. 78 85 |_--.--.--...]------------|---------- 6,773 = 

Pinon........-..--------..--.---------------- ee a | 1, 466 385. 50 |..-...-....- 385. 50 122 | eee | +--+ ------|---------- 13, 580 2, 

Wang. --------202222nennnnco cere neenenee 1 josie eee |e 3. 32 3.32 |_...-.-...--|..-----.---.-]-..--------]---------- 116 Q 

Washington .-.-...-..--------------------------|-------- 1 |4----------|------------ 5. 24 5.24 |_...-.-.----|------------|------ a2 ee] eee eee 1838 4g , 

, Unallocated 7_......-.-.----.---.--------------|  @® | (4) | 1 6. 50 73 7. 23 1 j.--.---.----|------------|---------- 254 7 - 
Sacramento County: | | 

Consumnes River drainage...........-.--------|--------| (4) J -4--------+-]------------ 21. 76 21.76 |_...........|------------|---.--------|---------- 762 QQ 
Deer Creek drainage._.......-..----.----------|--------| (4). [-4----------]------------ 14. 60 14,60 |_..._.-.-.--|_.------.----|------------|---------- 611 > 

Dry Creek drainage..........------------------|--------|  (@_ |-4----------|------------ . 66 .66 |___--.------|-------- 2] eee ----}]-------ee- 3 

Folsom..-__._._...-.-----.---------------------- 2 16 21 7 28.77 | 118, 626.93 | 113, 655. 70 4, 400 | @9 B68 |... elk 3, 981, 115 fy 

North Fork American River drainage......----|--------| (4) fescesnenes ------------| | 35. 08 35.08 |_----------- |---| eee eee 1, 228 5 

Sacramento River drainage-.-.--..------------|--------| (4) | -4----------|------------ 15. 02 15.02 |-..--.------|------2-----]--4---------|------- ee 526 Es 
Unallocated 7_._.............-...--.---.-------|-------- (4) open en en wenn | nee enn -e ne 85. 30 85.30 |__-..-..----}---.- ee | ee] 2, 986 

San Bernardino County: | Z 

Atolia....-..20-.-2-. 2 one eee 1 [i.e le. | 27 2.17 |_-..-..--..- _ 2,17 1 jit 21. eee] eee eee eee eee ee v7 b> 

Barstow.......-..-----------------------------| 6 2] | 542 144, 05 3. 18 147, 23 94 214 |. 49 j.....-..-- 5, 240 

Bear Valley......-.-.--------------------------|e0------ 1 |-l...------.]...--------. 11. 00 11.00 |--.---------|--2--2-----e| ewe .e-- ee |e -- eee ee 385 
Black Hawk..............-..----.--.---------- 1 21 13 26. 87 8. 71 35. 58 110 92 2,067 |_......-.. -1,4145 bO 

See footnotes at end of table. . . | me 

: | 
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Mine production of gold, silver, copper, lead, and zinc in California in 1935, by counties and districts, in terms of recovered metals—Continued NS | 

Mines . : Gold 
producing Ore, old Silver 

County and district —________| tailings, |. SE —C—i‘ WC and Copper Lead Zine | Total value . 
. etc. . placer) 

Lode | Placer Lode Placer Total 

San Bernardino County—Continued. Short tons | Fine ownces| Fine ownces| Fine ownces| Fine ounces| Pounds Pounds Pounds - Bristo}.......--.--.--.--0-- 22 e eee es 50 2. 87 |..--.-.----- 2. 87 2 jen nnn anne nnn [nw eee ne eee |e nen ee $102 
Buckeye_._.......--.--------------------------| 8) 1 (8) (3) 4, 46 |. ‘8 4, 46 (3) wae wee ene e [anne e eee nee] eee een 8 156 
Calico._..-.-.-.----------..------ ee ae eee 6 2 3, 946 81. 50 35. 29 116. 79 7, 808 130 18, 589 |-..2- 2-2. 10, 252 
Coolgardie.......-.-.--------------------------|--------| @) foe--- eee |-e += ee (3) (3) (3) ween no-no nen eee eee] eee (3) 
Dale...-.--.--..---.------------- n-ne 5 3 874 573. 06 15, 28 588. 34 678 1,517 |-----.---222|-2 ee 21,206 Dry Lake....--__.._-..-----.-------------. 2 |... 164 51.58 |.-.--.----] 51.68 19 77 |_..-.-------|-----.---- 1825 
Goldstone.....-.---..-..-..-.-------------.---]-------- 1 joie eee] eee eee 41 641 [oon eee eee [ene eee 4 @ Grapevine...-...---------.--------------------[e-------] 4) fee ee | ---e-- eee 23. 00 23.00 |-.------.--_|-------.---.]------------|----- eee 80 Halloran Springs...-._...........--------- ee 2 44 16.81 |_.-..2-2.2-. 16. 81 113 j-2- 2 |... | eee 670 WW Hart.......-----.---------.---.-.---.------ i ee 515 131.05 |-.-------_- 131. 05 32 |_......----_|--------.--.|-.----...- 4,610 > 
Holecomb...-...--------.------ eee 1 10 35 9. 00 128. 73 137. 73 § |--.-..---...|---------.._|-.------.- 4, 824 re 
Ivanpah._...-....----------...----- ene ee 8 |-.------ 1, 509 558. 49 |... 22-2. 558. 49 3, 108 2, 928 2,935 |-...--..-- 22, 141 Th Kelso_._...-- 22. --- eee 2 |-------- 1, 415 1, 026, 43 j..----..._- 1, 026. 43 166 183 |-.-.--..-.--|---- 2-2 - 36, 060 Ke _ Lytle Creek......-.--.---...--.-----.-------ee 1 2 5 . 30 8. 49 8. 79 165 |... 2222 LL 237 |..-.-.---- 436 by 
Mojave Desert. .-_.-.------.-------------------|--------| (4) fen feet 7. 35 7.35 |eesnenn nnn] oe nee een [en eee een | ee eee 257 > 
Monumental. ........----..---.---.2---- ae 3 |--.-.--- 56 44.42 |... 44, 42 |. 97 10] © 129 |. 2-2. 1,630 FL. _ 
Morrow .....---------------- 2-2 ene eee eee ee [ewe ee 1 |..-------.-.|-------..-.. 9. 48 9. 48 | jen ee |e. eee 333 Needles...----.---.---------------------------. 3] (4) 135 76. 60 4.16 80. 76 247 252 4,808 |...-..--.. 3,217 BW | Old Woman Mountains...........-.---------- 9 |... 209 221.56 |......-.....| 221.56 625 17 |....-..--.--|---------- 8,205 Ord Mountain..................--------------- 4 1 74 26, 28 58, 67 84, 95 16 17 |---...-----.|---------- 2,983 O Paradise_.......--.--------------------s-----0- 2 |....---. 320 40.69 |.-.----.--.. 40, 69 3 |------.-----|-----0-2----| 2-0 - ee 1,42 A | Providence.........-.----------------- ene eee 4 (4) 110 44, 34 10. 16 54. 50 38 89 |.--...-.-.--/-.---222 8 1, 942 
Randsburg 10______.2 2-2 ee 12 3 7,700 | ~ 2,313.77 1, 104. 78 3, 418. 55 145, 130 2, 494 212 |... 224, 177 tS 
San Gregorio-.-....-----.---------------------|-------- 1 |-.----..-..-|------------ 2. 33 2.33 |.------.-.--|---------- fee |e eee 82 O&O Shadow Mountains..........-......----------- 1 ji... 75 21.60 |---..-.--_-- 21. 60 10 |--.-...--.-.]-.----------|---- eee 763 ON 
Signal... .....-..--.-.----------------- +e 2. |-----.-- 81 34.94 [2-22.22 34, 94 393 25 678 |... --.. 1, 585 
Silver Lake_._..---.--------------------------- 1 j--..---- 45 9.00 |------------ 9. 00 5 |------------|------------|--- eee . 319 
Silver Mountain...........-....--------------- 14 {eee 1, 055 256. 26 |--...-._--.- 256. 26 492 1, 515 | 1,351 j_.-- 2-2. 9, 503 
Slate Range..........--..-------.-------------- 6 2 552 143. 93 20. 88 164 81 181 32 821 j_...- 28. 5, 934 
Soda Lake... 222-22 eee 1 j--------] 300 20.15 |..------.._- 20. 15 1§ |------..--../------- eee] eee 716 
Spangler...............-----.--------2- eee en 8 16. 22 |.2..----_-- 16, 22 12 |------~- 2-2 }----- eee] eee 576 
Twentynine Palms..__...........-..--...-__-- 1 2 2 1.90 20. 21 22.11 |.---...-5---]----------..|-----.------|---- eee 774 , 
Turtle Mountain..........-.--------.2--.2-- 1 j_..--.- 9 24. 32 |.-----_--.- 24. 32 . 6B fee ee [ eee eee] 853 
Washington...--......------------------------ 2 3 1.04 }..- 2 eee 1, 04 ‘Tofino eee fee lee eee 37 
Whipple Mountain......_-.-.-.-----22-- 22.8. 8 |_.------ 106 77.55 |...-.- 222. 77. 55 36 3, 387 |...-..------}------- ee 3,017 | 
Unallocated 7__......-...--.----------------- 1 (4) 76 13.87 438. 82 452. 69 13 |---4+-------- |---| eee eee 15,853 | 

San Diego County: - | 
E] Cajon...........-..-..-------2 +--+ eee eee ee 3 |---...-- 48 24.96 |--..-.-...-. 24. 96 3 |---+--------|---- eee n nee |e eee 876 
Julian... 222-2 eee eee 8 1 484 246. 91 24. 33 271. 24 87 24 Jee 9, 558



. | | 

San Joaquin County: ( - 
Belota.....---.-. 2. eee nee eee eee ee ee ee eee [ee eee (4) wen cnn een nne|eneeen ene e ee 18. 23 18. 23 1 |-...-------.]------------}------- 639 : 
Calaveras River drainage._....-...-...-.--.---|..------| (4) wegeneeeeee-[---ee een eee 1. 03 1.03 |-..------_-__}------- |e] 36 
Clements........--....---..--2---.--.---------|-------- 2 |-.4..-------{. 2 ------__-_| 2, 825. 84 2, 825. 84 150 |-...-.---_--|------------|-------- 99, 013 
Mokelumne River drainage........--..-.----.-|------.-] (Jowell |ee eee . 58 . ~58 |----- le} ] eee] 20 
San Joaquin River drainage.........-..--......|-..----- _iu.--.----|------ . 82 82 |_..._.-.____|------------ |---| ee 29 
Unallocated 7_.--..-.-.------------------------[----eee-| A) feet clll lll fee eee 2. 00 2.00 | -ne nnn n nn [nnn nn eee n [penne eee [eee 70 © | 

San Luis Obispo County: . a te . 
Cambria.._...........-------------------e-e-ee [eee] [eee - |e eee 6. 40 6.40 |---| lef 24 «6 | 
La Panza_...-..-.--.----------- een e eee eee eee [eneeeeee| A) Jefe lee 1.17 117 |---| eee 41 oe 
Unallocated 7. ...-.-_---------------------- eee ewe ee} #4) Jeet ee-e eee |eoe eee . 62 62 |__-..-.---_|----_-------|----n eee |e -- ee 22 | 

Santa Cruz County: = 
Empire Grade.__-.-....-..---....---.--------- 2 |------2-] 359 14, 27 Ji---- ee 14, 27 8 |__.---------|------------|-----a-ee 505 oe 
Santa Cruz......--..---.-------------- eee --|-ee---e-}| 4) [eee fool 2.91 2.91 |---- 22 |---| 102 esl 
Unallocated ?.._.---._.------------------ eee |eeeeeee| 4) Jee e-|eleee eee 45 045 |_-.---..--_|------------|--- seen | eee eee 16 ot 

‘ Shasta County: | s 
Beegum Creek drainage_-....--.-..--..--------|-.------|  @) [ese -e2 ee |ee eee 12, 25 12,25 |.......-..--|--.---------|------------|----- eee 4299 6 | 
Centerville....-.......---------.----.----- eee 2 9 | 1,004 287. 82 96. 68 384. 50 143 230 188 j----------] 13, 587 OS 
Clear Creek.-....--..--------------------------|-------- 8 |-.1.....----|------------ 239. 35 239. 35 14 |eeee een e-- |---| ---------- 8,387 FS oo 
Cottonwood Creek___.---...-.-.--.---.-------- 1 2) 40 31. 15 504, 29 535. 44 30 |----------.-|------------]------1--- 18,762 Bg 
Cow Creek drainage.-.-----..-...---.---------|.0------] (Jew |e 9, 29 9. 29 |_.-._.----__|----- eee fee eee] eee 325 an 
Flat Creek............---------.-----.-- eee ee 4 |..-...-.-| | 1,230 270.03 |....-------- 270. 03 1, 878 5, 207 21 |-...------ 11, 234 kg 
French Guich_._.......-.--..------------------ 13 6 | §, 148 879. 04 99. 48 978. 52 199 115 |..----------]-----.--.- 34,401 S 
Harrison Gulch....-._....-----.---------------|--.----- 1 jit eee -|------------ 2. 94 2.94 |-.------.-.-|------------|------------]---------- 103 ae 
Igo... .-.-2--- eee ee nee eee ee eee 1 3 | 46 8. 56 131. 12 139. 68 19 |__.----.----|------------|---.------ 4, 902 kj 
Iron Mountain._..........-.--.--.------------| @) |--------| | @  @) neceeee----e| (8) (3) wo oeeecenaa-|en----------|---------- @ 
Little Cow Creek drainage__...........-----.-_|--------]| (4) |eeue-e lee i |ee--- ee _- 71,21 71.21 |. uefa ee fee eee 2, 492 SS . 
Little Sacramento River drainage.............-|_.--.--.] @) 9 [--1---. ----[-- 22 _-.-| 16. 23 16. 23 |_----ee fee] 568 
McCloud River drainage...........-..--------|--------] (4) |--.---e---- |e --- ee 52 .62 |.o--- ~~ |---ee eee |e |e ee wy 
Muletown...........-------------------nee eee 9 9} | 2,571 280.56 | 1,542.20 | 1,822.76 322 316 |-.----..-.--|--.---.--- 64,054 © | 
Ono. ......---.------2---0--2sen2--e2 ee eeee ee 1 1| 1 4.00 15. 66 | 19. 66 4 |..----------|-------.----|------2 eee 691 A 
Pit River drainage_..-----...----..------------|--------| (4) [Lop --2 eee |e eee 14.77 14.77 |.....---.---|-.----------|------------|------ ene 517 | 
Sacramento River drainage...........-----.-.-|...---..| (4) [..L.-----.-.[.-.---2---- 828. 85 828.85 |...-.---.-.-|-.------- 2 |---| 29,010 oy 
Shasta....._..-..-.-.-.--.--- 22 eee 8 7 | 769 238. 11 173. 54 411. 65 821 379 | . 1,371 |-.-.--..-- 15, 084 = 
Squaw Creek drainage......-.......----.------|-------.} (4) Jee eee eee }eee eee eee 13. 48 13.48 |__.-.-.--.---|----------.-]-----.------|------e- 472 ‘2 
Unallocated ?...-.22--------------eeeeee ene ee ee fen eee eeef (4) [LD 580.89 | 880.89 |_-.-----.__-|-.------.--_|-2-----.----|------ 20,331 QQ 

Sierra County: | ~ 
Alleghany... --........---..-.--.-------.--2---- 9 26 | 49, 730 18, 091. 20) 593.10 | 18, 684.30 4, 264 1,117 |.-----..----]-------..- 657, 108 2 
American Hill.....-.-------.---.--------------| Q@) [e-------| @) (3) vo ne eee ne eee GB) (3) wane eee eeeee [eeeee nee e eee |eeeeneee ee a) 
Canyon Creek drainage..._..--.---------------|--------| (4) [--. 2-2 |ee-e eee 79. 33 79. 33 |...---------|------------|------------|---- ee ee- 2,777 | 
Deer Creek drainage__.....-.-..------------.--|--------|  (@) 0 |e eeeee-_--|eee eee 44 44 |_o oe -|---- ee |e ---ee--- [ee eee ee 1 > o 
Downieville...._.--..--.....---------- 2. 5 35 550 43. 16 601. 22 644, 38 74 |-.-.-.-.-.--|---.--------|---------- 22, 606 i oo, 
East Fork Yuba River drainage.............-.|--..----| (9 |u.L-----__--|-._---__---- 29. 14 29.14 |......--._-_}|-.---------. |---| 1,020 =k . 
Gibsonville.............-....---------.--------|-....._- 3 |__.-.-___.__|_.--._-__-- 204. 82 204. 82 12 |..---.-.-.--|.-----------|----------| 7,177 =‘& | 
Gold Lake...-........---..----------------ee ee 1 lt 30 4.01 85. 87 89. 88 12 |_.-.---.-.--|------------|------ee 3,154 © | 

/ ‘Indian Hill... - 2-222-222-2222 eee ee-|e------| 10 |eeeee-ee.|-----------| 686, 69 636. 69 47 |_..---------|---4---n---- [eon ee 22,318 = | 
Middle Fork Yuba River drainage.......-...--|-.------} (4) Jeot---------|------.-----} 1,839.56 | 1, 839.56 |_.....-.....]-.-.--------|--2---2---_|---------- 64,385 
North Fork Yuba River drainage..............].....--.| (4) |--L----.----|_.---.-...--| 1, 082. 80 1, 082. 80 |.-.2-- 2 eee |e 36, 148 
Pike.....-..--2--- a2 eeeeeeeeeeeeeee 1 3] 380 20. 57 191. 18 211. 75 18 |-.----------|------------|---------- 7, 424 
Port Wine.-.-.-....-...-.-..--------e--- eee ]ee--- eee Fo 32, 12 32. 12 Q | ee wenn feeee eee een [eee 1, 126 
Rock CreeK......-.-------- 2-2-2 eee nen eee eee e lene | (4) eel fel eee eee. 1,14 1.14 |--..--------|------------ |---| e eee — 40 BD | 

See footnotes at end of table, | : | : a 
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Mine production of gold, silver, copper, lead, and zinc in California in 1935, by counties and districts, in terms of recovered metals—Continued BS 

nnn SD 

Mines ‘ Gold 
producing Ore, old . , Silver | ; 

County and district _—ts—‘(i:SCét tings, | (ode and Copper | ‘Lead Zine | Total value 
' etc. placer) 

Lode | Placer Lode Placer Total 

Sierra County—Continued. Short tons | Fine ounces| Fine ownces| Fine ounces| Fine ounces} Pounds Pounds Pounds | 
Sierra City....---.---.----------------- eee ee 3 . 2 1, 715 251. 65] 16. 38 268. 03 _ 102 4 Il |--..-.------|----nee $9, 455 
Slate Creek drainage__.-.__..-.....-------.----}-._.---- (4) [owe eee dee ee 27.76 | = = - 27. 76 |---| ee ee fie eee 972 
South Fork Yuba River drainage...--.--------|--------| (4) 0 |------------|------------] 17. 25 17, 25 |_._.--------|------------|------------|--------- — 604—i- 
Yuba River drainage..-..._--.-.-------.------|.-------| (4) |------ +--+ jee eee 222. 65 222.65 |_.....----.-|----------+-|------------ |---- eee 7, 793 

Siskiyou County: 
ie 

Ash Creek_......-------_--------- eee eee eee eee 1 |.-.----.----|------------ 4, 33 4,33 |......-..--.|---.--------|------------|------ ee 152 = 
| Callahan.....-.-.---------2 ene ene e en ee eee eeefeeeee eee] @ leie eee e eee [eeeeeee eee (3) (8) [evita cen eee fenen cu ne ee ne [ane eee nee (3) ZA, | 

Dead wo00d..---------------e enn eee nen ne [ene 1 |_....-..---.|-----.------ 9. 32 9. 32 1 |i eine [ene e nee en ne |--nn een e ee 327 | 
Dunsmuir. ......---------------------e----e ee 1 [---2--- 16 1,36 |_.......-.-- 1,36 |... [ee ff 4g 
Elliott Creek......--.------------------------- 2 3 33 32. 36 422, 55 454, 91 84 |..0 eof fel 15,982 -& oo 
Klamath River.......----.-------------------- 4 85 78 47.50 | 1,404.04 1,541.54 126 |_...-.-.--~- |. -.---2----[--e-- eee 54,044 7 
McCloud River drainage_._..-...-------------|--------| (9 [-----------.]--e-- oe 45 045 [oof ee [ee eee [eee 1466 
North Central........---.------------.-------- 21 35 5, 833 1, 613. 47 5, 275.76 | . 6,889. 23 928 579 [....-------e|.- oe 241, 838 be 
Salmon River.......-.------------------------- 15 57 104, 766 | °3, 319.02 2, 247. 10 5, 566. 12 576 21 |_._----.----|--- eee 195, 230 be 
Scott River_._.......-.----.----.---.---------- 11 17 5, 492 1, 330. 46 635. 85 1, 966. 31 §24 |..-.---- |e [eee ene 69, 197 b> 
Shasta River_......-.....--.--.----------------|------ ee ] |---.--------]------------ 2. 68 2.68 |..-..-------|--------- |---| eee 94 in 

Sonoma County: 
gS 

Gualala..... 2-2 eee [eee] (4) [eee |e . 94 94 |... 2-22 fee | [eee 33 5 
Jackson Creek drainage..-.--....-----------.--]--------| (49) |---.--------|-----------+- . 32 »32 |_.-2-----2--|----e ee |e ee |e eee 11 & 
Mill Creek drainage........-----.-------------|--------| (4) |------------]--------2--- .12 212 foo en [eee een [eee ne 4 
San Antonio Creek drainage.....-............|....-...| () [llt.o--20-2 {soo oe ee "23 (9g [LTT 38 OK 
Unallocated ?__..-.------------------------=---|--------] (4) 9 |------------]------------ 7. 46 7.46 |... -1------|------------|------------|---------- 261 

Stanislaus County: co 
Ceres__.------.------------ ee eee eee eee [eee eeeee| (4) [eee |e --------- 2. 43 2.48 |_.....---..-|---.-----2--]--- ee [eee] 8 Ww 
Dry Creek drainage............--.-------------|-------.| (4) |ew------- ee [eee eee 18 13 |oool ee oe) eee ee [eee eee eee fone eee eee 5 Oo 
Knights Ferry...-.----------------------------|-------- 1 |--.---------]------------ 32. 19 32. 19 2 j|------------|------------ |e - ee 1, 128 
La Grange_......---.-------------------- eee ne |ee eee 3 |..----------|-----.-----.| 8, 162. 71 8, 162. 71 1,049 |_____--.----|-------- ee |e ee e- 286, 449 
Oakdale.__._..-_-.------------ eee eee eee [eee eee 4 |_.....---2--|-------- eee 144. 30 144, 30° 13 |e. eel ee] eee [eee 5, 060 
Stanislaus River drainage.._......-..-.-.------|-.------| (9 [---.--------|-------- eee 13. 27 13. 27 |-..-..------|-------.----|------ eee ee fee ee 464 
Tuolumne River drainage._.......-.-.---2-.--j--------| (4) f---o- ele e |e eee - 90 90 |-------- 2 fee ee [eee 32 
Unallocated ’_....-----------------------------|--------| (@) |------------ +--+ -------- 19. 17 19.17 |..-.-.------|-.---------- |---| eee 671 

Sutter County: 
Bear River drainage. -_......-------------------|-------- 0 ween een een e lene n ene n ene 1. 50 1.50 |-.-------...|.--.----- 2]. eee fee 53 
Buttes._.......-.----.----- eee ene enne--| 4 wenn ne nnn ew [penn eee eee 1. 56 1.56 |-....--- 2/2 [eee 55 - 
Feather River drainage. ........-.---..------.-|.-------| @) 9 |--------..--|------------ . 05 605 [222 fe {ef 2 | 
Marysville Buttes. ...........-..---------.----|-------- t3 weanenenee-- [ee -e enn eee 2. 61 2.61 |----.----.--|---.--------|--e eee nfo eee 91 
Sacramento River drainage.._......--..-------{---.----| ( wee ene nen e ne [een ene e eee ee 32. 282 | 2 eee e |e eee fee eee 11 
Unallocated 7........-.------------------------ twee eel G4) Ieee lee eee +e 4.15 4.16 |... le eee lee eee 145



| | 

| . 

Tehama County: | —— | | 
Sacramento River drainage...._........-------|--------| (@) 9 |---.--------|------------ 4,45 4.45 |_.-0 22 |e |e ee [ee eee 156 

South Fork Sacramento River_.....-.---------|--------| (4) |--J__-.-----|------------ 35 .B5 |_....._-.-..|---------- oe |--e- eee eee [ee eee eee 12 
Unallocated 7.._.......-.-.----.---------------|--------| (4). |----------|------------ .27 227 |_.---------.|__-----------|------------|--------ee 9 

Trinity County: ' 

Big Bar...----.-------------- eee eee [eee eee 9 |-....------|------------| 228. 48 223, 43 6 |... -.--- eee |e eeee ee | eee 7,824 2 
Burnt Ranch. ._._...-------------------------- |-eeeeee 4 |__|... __-|_------- ee 69. 98 69. 98 6 |. || 2,454 © 
Coffee Creek.......--.---.--------------------- 11 14 '  §, 087 1, 178. 30 208, 62 1, 386. 92 806 534 148 |_..--.-.-- 49, 172 ' 

East River......----.------------------- eee ee [--eeeee-| (ellen eee -|---e ee eee ee 3.01 3.01 |_-.---------|------------ |e eee ene [nee eee 1056 «2 
; Forest Glen......--------.---------------------|-------- 1 |_.4---------|------------ 2.97 2.97 |...-.-------|_--.--------|------------|------- 104 

Hayfork.__...---------------------------------|-------- 16 |_..__-.-----|------------ 319. 40 319, 40 24 |___ 1 we |_e ae ----|------ eee 11,196 @& 
Helena......---------------------------------- 1 8 | 2,172 1, 490. 25 650. 48 2, 140. 73 563 - 36 249 |_.------..| - 75, 848 qt 

Junction City..-.-.--------------------------- 6 7 367 72. 46 3, 668. 86 3, 741. 32 435 ll ji -.-.-.----|---------- 131, 260 a 

Lewiston... ....-------------------------------- 5 9| 5,494] 2,563.76 | 4,583.78 | 7,147.54 1,132 |_--..-------|---+--------|---- eee 250,978 sj : 
New River. ...-------------------------------- 4 20 | | 226 55.03:) 3, 795. 36 3, 850, 39 439 |....__.._.-.|.--4--------|---------- 135, 079 ks 
Salyer.....-.---------------------------------- 1 (3) | 4 3.33 (3) ~ 93,33 91 |_| een ---- | --- ee 9117S 
Trinity Center. -.--.--------------------------- 1 4 | 20 36. 18 628. 16 664. 34 7 |. -o----~---|---3--------|---------- 23, 257 Q 
Weaverville......----.--.---------------------|-------- 18 |_-1--- ete ----| 1, 155. 61 1, 155. 61 64 |---|. |----- ee. 40,492 6 

Unallocated 7.._..------------------- eee [eee eee] (4) [pee |e eee 72. 78 72.78 3 [iiieie eee] - eee 2, 549 Fa: 

Tulare County: . | ko 

Bear Mountain.__..---..------------------.--- | ee 30 8.94 |_---.------- 3.94 2 |_u wo -|--- ae ----|------ = 139g 
California Hot Springs_.........--------------- 1 |---.----] 5 2.80 |--..-------- 2. 80 4 |_. woe - |e eee |---------- 11 og 
Mill Creek drainage. .....-_..-...-------.-2---].-------| (@) 9 Jel ou------- |---| 2. 00 2.00 |_-..----.--- |e eee |e [nee ee 70 ~S 

White River_.....-.--.--------2----eecceneneee[-on-----] 0 2 |lopee-nenee [eee 18. 47 18. 47 7 | 0-----2----|---2----nenn| en ee nee ene BBL 
Tuolumne County: , By 

Big Creek drainage. ........-------------------|--------| (4) © |--Lu--------}-----2------ 10. 56 10. 56 |__..--------]__--_--_-----|--4_------|------ eee] 370 > 

Columbia.........-------.--------------------- 32 17 6,422 2, 206. 41 262. 71 2, 469, 12 |. 656 669 166 |_.-...---- 86, 953 og 

East Belt §........-_.-------------------------- 26 20 | 42, 364 2, 514. 66 82, 64 2, 597. 30 1, 290 21 |.....----.--|---------- 91,884 

Middle Fork Stanislaus River. .......-....----|-------- ( wn pene eennen|enneneneneee 8. 99 8,99 |-----------.}--- |e eee |e e eee - 315 b> 

Moccasin Creek drainage. ._.-....-..---------.-|-------- 4), wn pene nenenn|-e nen ne ene 39. 22 39.22 |_.....-.-- 2 }2 |e eee |e eee 1, 373 

Mormon Creek drainage............-----------]-------.| (4) 9 |_-----------|------------ 1.28 | 1.28 |_..-.--.----|_-.--_-----|--..--------]---------- 45 Z 

Mother Lode °........-.----------------------- 21 55 | | 10,631 |} 1,190.47 976.34 | 2,166.81 807 414 14 |. ellie. 76,453 J 
North Fork Stanislaus River drainage........-|--------| (9 |-.L.--------|------------ 5. 85 5.85 |_-.-.-.-----|..------.---|---+--------|---------- 205 oy 

North Fork Tuolumne River drainage....--..-|--------| (4) |---.--------|------------ 9. 04 9.04 |_.-----.----]------------|------ ++ | ------e 316 = 
South Fork Stanislaus River drainage.........|-----..-] (4) napa nnnnn-=-|---------+-= 26. 42 26.42 |......-.----|.--.--------|-.-----2---- |e - eee eee 925 'A 

South Fork Tuolumne River drainage. _......-|--------| (4) |--.---------|------------ 59. 68 59. 68 |_..--..-----|.-----------|--------- = |--- eee 2,089 © 
Stanislaus River drainage...............--..---|--.--.--]| (4) 9 Juul eee 225. 08 225,08 |.._--.-----.|------------ |-- ee eee nn [ee ee eee . 7,878 

‘ Tuolumne River drainage..............-.-----|--------| (4) 9 |--L---------]------------ 155. 79 155.79 |_-.-..------|-------.---.|--.---------|-.-------- 5, 453 2 

Woods Creek drainage....-...-..--------------|--------]| (4) nnn Rn 358. 87 358.87 |_----------.|------------|---.--------|---------- 12, 560 
Unallocated 7.........-...-.-----.-------------|--------}| (4) jee | ---------- 39. 18 39.18 |_..-...----.|_------------ |---| eee eee 1,371 Q 

Ventura County: i | | > 
Old Pine.......--..--------------------------- 1 |e -eeen.| 28 29.41 |_....-..---- 29, 41 17 |... ---|------------|---------- 1,042 ff 
Piru....--...---..--.---------------- eee 3 |.-------| | 465 164.38 |......-..-.- 164. 38 27 |_...--..----|------------]---------- 5, 773 = 

Yolo County: | 6S 
Sacramento River drainage...........---.-----|--------| (#) | |--_----.----|------------ 13. 98 18.98 |_.-.....---.|-.--------|---.- eee -|-- eee 489 Ms 
Winters.....--.----------- eo eee eee ene feeeetee-| 0 1 [eee +--+ ----|------------ 6. 46 6.46 |....---.----|-.---------- |---| eee 226 

Yuba County: | | | | 4 | 
Bear River drainage.........-----------.------|--------| (4) ~cpennnonees wenenenen-ee 90. 22 90. 22 |__..--..--. 2}. -2 2 ---- |e -e] eee ee 3, 158 > 

Brown Valley----._.----..---------------------|.-------| (4) Jane ee |------------ .97 97 |_o ee |e eee eee 34 

| Brownsville. .......-------------------eeeen ane [een nen ee 3 |__| pene eee ee 154, 59 154,59 |_..---------|---- een [ene eee nnn [eee enone 5,411 
: Camptonville.........--......-s2ss2--s-2-2--- i 15 | 50 29, 04 293.15! - 322.19 ys nnn nn En 11,302 bO 

See footnotes at end of table. | . | % 
| 

| 

| . 

| Bo 

| | bo



Mine production of gold, silver, copper, lead, and zinc in California in 1985, by counties and districts, in terms of recovered metals—Continued iS 
| 

ND 
Mines : Gold 

producing Ore, old Silver . 
County and district —__________| tailings, |W (lode and Copper Lead Zine | Total value ete. placer) mo Lode |; Placer Lode Placer Total 

OT ] J 

Yuba County—Continued. Short tons | Fine ounces| Fine ounces| Fine ounces| Fine ounces| Pounds _ Pounds Pounds Dobbins._._..-...-2.2.22--_2- we 2 7 1, 572 364. 88 299. 31 664. 19 5 a ne $23, 288 Dry Creek drainage...............--.---------.|------.-.| @  |..-.-.0....[.... 76. 91 76,91 |... 22 ||| 2, 692 Honcut Creek drainage-..................-----|--------| (4). |.........-..|.0-0oo 7.33 - 9,88 [ewe |e e eee |---| eee 257 Middle Fork Yuba River_.................-.__|__...... (4) foe fee 21.77 21,77 |--.......-.-|.-----------|-----.------]-- ee 762 North Fork Yuba River........---.-----------]_---0.0|) @) (DDD arrest 615. 23 615,23 |.._......._.|__....-----_|------------|-----ee ee 21,533 & Oregon Creek drainage.-..-..............-----|-.------| (4) |_...--.....-| ooo 131. 95 131.95 |_.-. 2.22222 |..--2--- |e eee |e eee 4,618 Smartville.....-.......-...---.__---. 0 7 |_.-..-----..|-----.--_--. 970. 42 970.42| . 65 |_--.-..---.-|......-.....|.... oe 34,011 4 South Fork Yuba River__.__._.-.-.-----------|-.0-0--.| @) DTTTTTTT persia 12.71 12.71 |.........._.|-.---------|_-..----..--|e0 ele 445 & : Strawberry Valley...-..--.---..-.-.------2---- 4 6 1, 506 798. 73 120. 01 918. 74 132 39 |_---.--- eee 32, 254 ow Yuba River drainage..........-.---------.....|-----.-- 3 100 69.20 | 47,524.30 | 47, 593. 50 3, 461 9 142 |......-...| 1,668,267 © . Unallocated 7... 2..-..22...-._-.--__._-..-...|__ 1 |e. |ee eee 29, 41 29.41 |_.......-2.2|.-2----2--- |e |e 1,029 = Undistributed 11__ wen eee eee ee ee ee eee 11 8 367, 084 | 28, 246.10 545.93 | 28, 792.03 95, 489 1, 681, 341 40, 914 56, 130 1, 220, 011 Th 
Total California_.....-......___..._- 1,112 1,487 | 3,337,773 | 544, 904.00 | 345, 526.00 | 890, 430.00 | 2 1, 191,112 1, 954, 000 1, 134,000 | 322,000 | 32, 242,872 = 
I ES 

1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence 6 Mother Lode district lies in Amador, Calaveras, Eldorado, Mariposa, and Tuolumne oo of legal right to property. Counties. 
w 4 Of total silver, 1,167,209 ounces were from lode mines and 23,903 ounces from placers. 7 No information as to district of origin. 2 3 Included under ‘‘Undistributed.” § Exclusive of lode output, which is included under “‘Undistributed.” © . * No information as to number (see footnote 1). . * Exclusive of placer output, which is included under “Undistributed.” A 5 Kast Belt district lies in Amador, Calaveras, Eldorado, Mariposa, and Tuolumne 10 Randsburg district lies in both Kern and San Bernardino Counties. . Counties. 11 Includes items entered as “(3)” above. gS 

oo 
=]
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| ALPINE COUNTY 

Mogul-Monitor district—The Zaca Mining Corporation operating 
the Zaca mine in 1936 milled a small quantity of gold-silver ore and | 
shipped the concentrate for smelting. 

AMADOR COUNTY | 

East Belt district—The Amador Columbus Co. worked the Amador 
Columbus mine during the last 3 months of 1936. The Wiljobar Cor- 7 

- ~ poration developed the Defender mine in the Volcano section from os 
August 4 to the end of the year. Ore and old tailings were treated 
by flotation at the Nottus mine. Gold ore from the Fort Ann mine 
was treated by amalgamation and concentration. Lessees worked the 
Grand Prize property near Pioneer from July 20 until the end of the 
year. Among the placer operations in the district were the Elephant 
mine worked by hydraulicking and the Bordeman property worked 
by dry-land dredging. 

Ione district —The Arroyo Seco Gold Dredging Co. operated two | 
electric-powered connected-bucket dredges with a capacity of 6,000 
and 2,000 cubic yards per 24 hours, respectively. The Buena Vista 
mine was worked under lease by the hydraulic method. | 

Mother Lode district——The part of the Mother Lode district that 
passes through Amador County contains several of the largest and 
deepest gold mines of the State. The most important during 1936 
were the Argonaut Mining Co., Ltd., Kennedy Mining & Milling 
Co., and the Central Eureka Mining Co. near Martell. The Argonaut | 

Mining Co., Ltd., employed an average of 214 men throughout the 
year and in addition to its mine activities drove over-2,400 feet of | 
development headings. The new 300-ton ball mill and flotation plant 

| was tested during the summer and started continuous operations on 
August 27. Preparations were made for sinking to the 6,150-foot 
level during 1937; the mine was already the deepest in California. 
"Phe Kennedy mine derived the bulk of its tonnage during 1936 -—--— 

from its own old tailings pile but treated a considerable tonnage of | 

ore from its mine. An average of 177 men was employed during the 
year. The Central Eureka Mining Co., worked the Old Eureka and 
Central Eureka mines. The Central Tailings Co. treated a large 
tonnage of old tailings from the Central Eureka dump by cyanidation. 
Another large tailings operation in the same area was that of the 
Delta Tailings Co., which cyanided a deposit of old tailings that had 
collected as a delta on one of the streams draining the Mother Lode 
district. ‘The Amador Mother Lode Mining Co, started on August 
10 with a crew of 30 men to rehabilitate the old Fremont and Gover 
mines near Drytown. An old stamp mill was repaired for testing 
the ore, and a 200-ton flotation plant was projected; there was no 
production during 1936. The Black Hills Mining Co. treated the ore 
from its mine in a five-stamp mill by amalgamation and concentration. 
A small quantity of very high-grade ore was reported from the Fuller 
mine. In addition to treating a large tonnage of ore in a 300-ton 
amalgamation and flotation plant, the Original Amador Gold Mines | 
did over 3,200 feet of development work; an average of 80 men was 
employed throughout the year. Orr’s custom mill treated ore derived 
from waste and prospect dumps; this 10-stamp mill equipped with 
amalgamation and concentration, was built during the year. Many
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placer operations were reported in the district. Lessees operated a 
dry-land dredge at the Red Hill placer on the Vicini ranch for about 
6 months. _ | | 

BUTTE COUNTY 

Forbestown district—The Gold Bank, Golden Queen, and Midas 
developed by the Idaho Maryland Mines Corporation were the out- | 
standing operations in the Forbestown district in 1936. Gold ore 
was treated by flotation and the concentrate trucked to the company 

, concentrate cyanide plant at Grass Valley. | : . 
| | Magalia district—Numerous miners worked both lode and placer 

| properties in the Magalia district in 1936. A dry-land dredge at the _ 
Hintz mine on Butte Creek was one of the larger producers. Several 

| mines, including the Bennett, Blue Channel, Blue Jay, Dally, Dix, 
and Emma, were in production. a 
Merrimac district —Gold was produced at the Manzanita lode mine | 

and the Last Chance placer claim during 1936. oe 
| | Oroville district—A dry-land dredge worked the Consuelo mine 

during 1936. The Butte Gold Dredging Co. operated a dragline 
dredge on the Bernhard ranch. Cinco Mineros Co. worked a dragline _ 
dredge the entire year. A dragline dredge operated by the Honcut 

| Dredging Co. handled over 200,000 cubic yards of gravel on the 
| Drescher property. The same company worked another dragline 
' dredge on the Ford property. Dragline dredges were operated on 

Fortuna Acres and the Kehriotis property by the Butte Gold Dredging 
| Co. The Penn Dredging Co. worked a dragline dredge from February 

| to the end of the year on the Granella ranch. Some dragline work was 
done by the same company on the Ora M. Wheeler property. Richter 

_& Sons operated a dragline dredge on Honcut Creek from March 25 
) | to the end of the year. This company also did some dragline dredging 

| on the Ross Lands Orchard Co. property. The Western Dredging Co. 
| worked a dragline dredge in Wymans Ravine near Oroville from Octo- 

ber 7 to the end of the year. By far the largest placer mine was that 
operated by the Yuba Consolidated Gold Fields Co., which worked 
an electric-power dredge of the connected-bucket type with a capac- 
city of 9,500 cubic yards per 24 hours throughout the year. 

Palmero district.—The Wyandotte Gold Dredging Co., which op- | 
erated a dragline dredge on the Farnham ranch, was the leading 
producer in the Palmero district in 1936. 

Yankee Hill district—Hoeffling Bros. worked the Surcease mine 
| throughout 1936 and treated a large quantity of gold ore in a 50-ton 

cyanide plant. Over 1,900 feet of development work were done, and 
an average of 39 men was employed. Several smaller operations, both 
lode and placer, were reported in the district. 

CALAVERAS COUNTY 

Camanche district—The Atlas Gold Dredging Corporation operated 
a dragline dredge at the Gilhousen mine during 1936. A dredge of the 
connected-bucket type was operated throughout the year on Camanche 
Creek by the Camanche Placers, Ltd. The Comanche Gold Dredging 
Co. also operated a dredge of the connected-bucket type along the 
Mokelumne River, as did also the Lancha Plana Gold Dredging Co. 
A dry-land dredge of the Gold-Gravel Products, Inc., worked foothill 
placer ground near Wallace until May 24. The Wallace Dredging
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| Co. started operating its connected-bucket-type dredge on October 11 | 
and continued operations until the end of the year. | 

Campo Seco district—Drift mining at the Buffalo What Cheer and : 
the Fourth of July properties were the most productive operations 
reported in the Campo Seco district in 1936. 

Copperopolis district —A number of lode and placer operations were | 

reported in the Copperopolis district in 1936. Gold ore was mined 
at the Mountain King mine by the Jumbo Consolidated Mining Co. | 

7 and a tailings dump was treated by the Gold Knoll Mining Co. at the — 
_.... Gold Knoll property. ss a 

East Belt district-——The Fine Gold Mining Co. worked the Fine 
Gold quartz mine throughout 1936 and treated the ore in a 40-ton 
ball mill by flotation. The Mar-John property was reported active 
the first part of the year. Old tailings were treated at the 100-ton | 

-_ eyanidation plant built during the year by the Union Consolidated 
Mining Co. at the Oro Plata mine near Murphy. A small quantity 
of ore from the Total Wreck property northeast of Angels Camp was | 
treated in a 5-stamp mill. Numerous other lode and placer mines 
were reported active in the district. 

Jenny Lind district —The Royal mine was worked throughout 1936, 
and the ore was treated in a 20-stamp mill by amalgamation and flo- 
tation. A dragline dredge of the Milton Gold Dredging Co. worked 
gravel on Clear Creek and South Gulch. | 

Mother Lode district —The section of the Mother Lode district that 
traverses Calaveras County has a number of productive gold mines 
located on it. By far the largest producer in 1936 was the Carson 
Hill operated by the Carson Hill Gold Mining Corporation. An 
average of 174 men was employed, and over 6,700 feet of development : 
work were done. The ore was treated in a 1,000-ton amalgamation 
and cyanidation plant, which was enlarged during the year. The 
Lucky Joe Gold Mining Co. worked the Easy Bird mine. Gold ore 
was shipped for smelting from the Gopher Hill mine 9 miles from 

_____ Milton by the Gopher Hill Mining Co. The Consolidated Mines of 
California treated the ore produced from the McKisson property 20 
miles from Mokelumne Hill by amalgamation and flotation. The 
Morning Star mine, developed by open-pit method, was operated 
for a short time during the summer by the California Osborn Mining 
Co. The Mother Lode Central Mines, Inc., did 1,200 feet of develop- 
ment work at its property and had a small quantity of ore tested at 
the Russell mill near Angels Camp. The Delaray Mines developed 
the Gospel and Comet claims near San Andreas throughout the year 
and built a 100-ton amalgamation and concentration plant and other 
surface buildings; a small quantity of ore mined from an open-cut 
by power shovel was treated late in the year. The larger placer 
producers in the district were drift mines. The Calaveras Central 
Gold Mining Co. worked the Calaveras Central and produced a 
large quantity of gold. Another large producer was the Golden 
River Mining Co., which worked the Golden River property near 
Mokelumne Hill. The Tonopah Development Co., also a large 
producer of gold by drift mining, ceased operations at the Vallecito 
Western at the end of October, when the company lease terminated. 
A smaller drift operation was carried on at the Buck Bros. mine near 
San Andreas. A very small dredge of the connected-bucket type 
treated ore and hydraulic tailings m Chili Gulch. The dredge had
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| 23 buckets of 1-cubic foot capacity each. The Flume House drift 
mine southwest of Mokelumne Hill employed an average of four men 
throughout the year. _— 

ELDORADO COUNTY 

Hast Belt district.—Ore from the Morey mine, which was operated 
throughout 1936, was treated in a 5-stamp amalgamation and con- 
centration mill. The Cooley drift-placer mine was worked inter- 
mittently during 1936. A number of other lode and placer properties 
reported production. | : 

| Mother Lode district—A very large number of lode and placer | 
operations were reported in 1936 along that part of the Mother Lode 
that crosses Eldorado County. The Beebe-Alpine property was : 
worked by the Beebe Gold Mining Co. throughout the year; the ore 

_ was treated in a 400-ton flotation and cyanidation mill. Another — 
large lode producer was the Big Canyon mine worked by The Mountain 
Copper Co., Ltd.; the company employed an average of 128 men 

| throughout the year and shipped to a smelter concentrate produced 
from ore treated in the 300-ton flotation mill. Over 2,700 feet of 
development work were driven and 3,800 feet of diamond drilling 
done. A substantial quantity of gold was recovered at the Black 
Oak mine near Garden Valley. The Briarcliffe Mines, Ltd., worked 

; its mine until July and treated the ore produced in a 100-ton flotation _ 
ji mill; the concentrate was shipped for smelting. The Montezuma- 

Apex Mining Co. operated the Montezuma mine from the first of the 
year until July 13 and the Union Mine from March 1 until the close 
of the year. The ore from both mines was treated in the company 
240-ton amalgamation and flotation mill. The Middle Fork Gold 
Mines Co. worked the Sliger mine and treated the ore in a 100-ton 

| flotation mill. The Gold Co., Ltd., treated a large quantity of ore 
mined at the Veerkamp ranch near Garden Valley. In addition to 

| the lode operations a large number of placer mines were worked in 
the Mother Lode district. The Pilot Hill Mining Co. operated a 
dry-land dredge on its Boulder claim (10 miles from Auburn). The 
Placeres De Oro Co. took over the Carpender drift mine on March 1 
and operated from June 1 to the close of the year with 15 men em- 
ployed. A dry-land dredge worked throughout the year near Lotus 
on the American River. 

| Rescue district.—The Gold Reserve mine was closed down during 
1936 after a large tonnage of low-grade ore had been treated by 
cyanidation. 

FRESNO COUNTY 

Friant district—There were several lode and placer operations in the 
Friant district in 1936. The Grant Service Rock Co., Consolidated, 
had the largest output of gold, which was obtained as a byproduct of 
its sand and gravel business. 

HUMBOLDT COUNTY 

Orleans district—A large number of placer miners were active in the 
Orleans district during 1936. Two giants were in operation at the 
Pearch mine during the year.
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| - IMPERIAL COUNTY | 

Cargo Muchacho district—The Sovereign Development Co. treated 
the ore produced in 1936 at the Sovereign group near Ogilby at a 
25-ton cyanide plant. Approximately 1,000 feet of development work : 
was done during the year; an average of 17 men was employed. 
Riggs & Horgan leached old tailings at the Tumco mine in a 40-ton 
cyanide sand plant. | 

a | INYO COUNTY 

-- Big Pine (Fish Springs) district —In. 1936 gold ore was treated by oe 
amalgamation at the Commetti mine by the Birch Creek Mining & 
Milling Co. lLessees on the Cleveland mine treated a small tonnage of 
ore at a custom cyanidation plant. 

Carbonate district —A small quantity of ore from the Coffin mine 7: | 

(37 miles from Shoshone) was treated by amalgamation in 1936. _ 
Cerro Gordo district——Gold ore was cyanided and lead ore shipped 

for smelting in 1936 from the Estelle-Cerro Gordo mine. The Keeler 
Gold Mines, Inc., treated gold ore by amalgamation from the Keeler 
mine during the early months of the year; the company prepared to 
handle custom ore as well. Lead ore was shipped for smelting from 
the Santa Rosa mine by the Santa Rosa Mines Development Co. 

| Chidago district—The principal operation in the Chidago district 
in 1936 was the Cardinal Gold Mining Co., whose Cardinal mine was 
active throughout the year. The ore was treated in a 300-ton flota- 
tion plant and the concentrate shipped for smelting. The company 
distributed $100,000 in dividends to stockholders during the year. 

Chloride Cliff district—A number of miners were active in the | 

, Chloride Cliff district during 1936; most of the ore produced was | 

shipped. | 
Modoc district—The Orondo mine recovered a considerable quantity 

of gold by drift mining in 1936. ) 
South Park district The American Eagle, Buster Brown, Margaret 

~-No.-2, Oro Grande, Radcliffe, and Stockwell were the principal pro- ______ 
ducing mines in the South Park district in 1936. | 

Wild Rose district—A number of miners were reported active in 

the Wild Rose district in 1936. The Silver Ball, Tuchi, Finance, and 

Napoleon mines were productive during the year. . 

KERN COUNTY 

Agua Caliente district—Lode and placer mining was reported | 

active, and both ore and gold tailings were treated at mills in the 

Agua Caliente district in 1936. 
China Grade district—In 1936 the Kern Rock Co., Ltd., recovered 

a substantial quantity of gold as a byproduct from its sand and oravel 

lant. 
. Cove district—The Kern Mines, Inc., worked the Big Blue mine 

throughout 1936 and treated a large tonnage of ore in its 100-ton 

flotation mill; an average of 36 men was employed, and 550 feet of 

development work were driven. | 

- Havilah district-—The Bald Eagle and Drunkard’s Dream produced 

small quantities of lode gold in 1936. 
Mojave district.23—The discovery by Holmes on Soledad Mountain 

3Julihn, C. E., and Horton, F. W., The Golden Queen and Other Mines of the Mojave District, Cali- 

fornia: Inf. Circ. 6931, Bureau of Mines, 1937, 42 pp. |
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: in 1933 started more productive activity than any other strike in 
| California in recent years. The ground where the discovery was made 

is now occupied by the Golden Queen Mining Co., the largest pro- 
ducer in the Mojave district and third largest silver producer in the | | _ State. This company employed an average of 145 men’ throughout — | 

: 1936 and did over 9,800 feet of development. Ore was treated in the 
recently constructed 250-ton cyanide plant. The Lodestar Mining | 
Co., a consolidation of a number of claims, including the Star Light, 

| the Elephant, and Eagle groups, was the second largest producer on 
| Soledad Mountain in 1936; the company employed an average of 39 

men and did over 5,000 feet of development work. Most of the ore 
was treated by cyanidation, but some was shipped for smelting. -The | 

| Soledad Extension mine of the Soledad Mojave Mining Syndicate _ 
was also an important producer in the district. This company shipped 
its ore to the cyanide plants operated by Burton Bros., Inc., which 
operated the Tropico mine and also one of the largest custom mills 

/ in the State. Both mine and custom ore was treated in a 100-ton 
cyanidation plant. A number of operators, including the Whitmore 
Mines, Inc., worked mines on Bowers Hill, and development with 

_ some production was reported from the Middle Buttes area. — 
Randsburg district—The largest mine in the Randsburg. district, | 

_ the Yellow Aster, was operated throughout 1936 by the Anglo Ameri- 
can Mines Corporation. This company treated a large tonnage of : old tailings by cyanidation and a smaller tonnage of ore by amalgama- | | tion; an average of 78 men was employed throughout the year. The 
Butte Lode Mining Co. worked the Butte Lode mine during 1936 and 
did a small amount of custom-mill work in addition to amalgamating | | the ore it produced. The Buckboard mine was an important. pro-: | ducer in the eastern part of the district. The Sunshine mine was oper- ated during the last half of the year. In addition to the lode mines . discussed, a number of other mines were in operation, most of them 
under lease. Placer operations were also reported in the district. : 

Woody district—Several small operations, including dry-land dredg- 
ing at the Horned Lark (Maltby) property, were reported in the. 
Woody district in 1936. | . 

LASSEN COUNTY 

Hayden Hill district—The Golden Kagle and the Juniper mines, 
operated by the Hayden Hill Gold Corporation, were the principal 
producers in the Hayden Hill district during 1936. Oo, 

: LOS ANGELES COUNTY | 

Cedar district—The Governor Mining. Co. operated the Governor 
mine and treated a considerable tonnage of gold ore by amalgamation | in 1936. A number of smaller mines were also productive. 

: Neenach district—The Suzanna and Valvue properties worked by Rogers and Gentry were the principal producing mines in the Neenach | district in 1936. Over 900 feet of development work were done and a considerable quantity of gold ore was shipped for treatment at cyanide plants and smelters. 
Saugus district—The Marsam Gold Co. operated a dry-land dredge 

on the Conroy ranch property in Bouquet Canyon, leased from the
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Soledad Placer Co., Ltd., in 1936. Early Californians discovered gold | 
here overal00 yearsago. = | oO | 

San Gabriel district —Small lode and placer operations were reported | 
in the San Gabriel district in 1936. Sn a | : 

Valyermo district—A small shipment of bullion was made from the | 
Big Horn mine late in 1936.. The Allison Mining Co. worked its 

7 property (20 miles east of Azusa) throughout 1936 and treated its 7 

- ore in a 25-ton ball mill by amalgamation and concentration. | 

‘MADERA COUNTY OO : 7 

Hildreth district—Several lode mines in the Hildreth district, = = ~~ 
including the Red Bud, Buckeye, Keystone, Williams, and Parker, 

| yielded small outputs of gold recovered by amalgamation in 1936. 
Potter Ridge. district —Several small placer operations were reported 

in the Potter Ridge district in 1936. . High-grade gravel was worked : 
at the Bell mine by hand methods. | | | | 

| , | MARIPOSA COUNTY | | 

Colorado district—The Golden Empire Mining Co. worked. the | 
Schroeder group of mines and treated a considerable tonnage of gold 
ore by amalgamation in 1936; it was the largest producer in the 
Colorado district. Several smaller operations, including the Mocking 
Bird, Rex, Trabucco claims, and Twin Springs mines, were reported 
active. | - : 

Hite Cove district —The Original and Ferguson mines were operated. 
throughout 1936 by the San Juan Ramsey Co. of Boston. A large | 
tonnage of ore was treated by amalgamation in a mill equipped with . 

two concentrating tables. Most of the concentrate was cyanided, but 
a, small tonnage was shipped for smelting. An average of 28 men was | 
employed throughout the year, and over 2,300 feet of development 
work, including nearly 350 feet of shaft sinking, were done. | ) 

| Hunter Valley district —Old tailings-at-the Ruth Pierce mine (12 
' miles east of Merced Falls) were treated by a lessee in a 15-ton cyanide -___ 

plant in 1936. Over 500 feet of development work were done and a 
small quantity of ore was treated at the San Gabriel mine. At the 
Orange Blossom property some production of gold by amalgamation 
was recorded, and over 250 feet of shaft-sinking and 400 feet of drifting 
were reported. In addition to the lode mines, Kumle and Ferris 
operated a dragline dredge from the middle of March until the end of 
the year; an average of 14 men was employed. The operators incor- 

porated their business late in 1936 for operations in 1937 under the 
name of the Placer Properties Co., Inc. - | 

Mother Lode district—The southern end of the Mother Lode ter- 
minates in Mariposa County, and on it a number of small and medium- 
size mines were working during 1936. Gold ore was treated in a 5- 
stamp mill at the Ortega mine from April until the end of the year. 
Work at this property included the cleaning out of an old shaft from 

which Mexicans were said to have been evicted by General Fremont 
when he took possession of the Fremont grant in the early days. : 

Development and some production at the Lovely Rogers mine east of 

Merced Falls were reported by Givens Bros. A shaft 100 feet deep 

was sunk at the Black Oak mine, and some ore was treated by amal- 
gamation. ‘The Hasloe mine was worked throughout the year, and the
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| ore recovered was amalgamated in a 5-stamp mill; a small tonnage of 
a concentrate produced was not shipped. The Early Gold mine was 

worked intermittently, and a small output of gold was reported. 
| In addition to the lode mines, a large number of placer miners worked 

the district during the year; the majority were snipers. Much of the 
placer gold recovered was sold through local gold buyers. _ 

Whatlock district—Development of Our Chance and Golden Key 
lode mines was reported in 1936 with an output from each being 

: recorded. ‘The Diltz mine was the largest producer in the district. | 

| MERCED COUNTY | 

Snelling district—Connected-bucket dredges in the Snelling district 
accounted for virtually all the gold produced in Merced County dur- 
ing 1936. The Snelling Gold Dredge Co. operated its 2 boats through- 
out the year and employed an average of 39 men. Each dredge had a 

| _ daily capacity of 6,500 cubic yards and was electrically operated. 
The Yuba Consolidated Gold Fields also had two electrically operated 

| dredges in the district, one with a capacity of 7,500 cubic yards and 
the other 4,500 cubic yards per 24-hour day. An average of 45 men 

' was employed. The Merced Dredging Co. operated one electric- 
powered dredge with a capacity of 9,000 cubic yards per 24-hour day. | 

, In addition to these companies, the San Joaquin Mining Co. built a | 
large connected-bucket-type dredge during the year for operations - 
early in 1937. ae : 7 

. MONO COUNTY oo 

Bodie district.—The outstanding operation in Mono County during 
1936 was that of the Roseklip Mines Co. at Roseklip mines, a group 

| centering about the old Standard mine. This company built a 250- 
ton combination sand and slime cyanide plant and started milling on 

| October 8. A considerable quantity of ore was treated by the end of 
the year. In addition, a number of lessees working on the same 
properties sent to the mill small quantities of old tailings and ore. 
The Blue Point mine was operated throughout the year and the ore 
produced was treated in a 15-ton stamp mill by amalgamation. 

Chidago district—A number of small operators reported the mining 
of gold ore in the Chidago district during 1936. The Gibson Oil Co. _ 
worked the Gold Crown mine in the Indian section. Other producers 
were the Gold Wedge, Beckman, Starter, Sierra Vista, New Deal, and 
Long Chance properties. 

Topaz district.—A small quantity of lead ore was shipped to a smelter 
in 1936 from the Antimony property; over 200 feet of development 
work were done. 

NEVADA COUNTY 

French Corral district——The Bradley Mining Co. worked the San 
Juan mine throughout 1936 and shipped gold ore for smelting. A 
number of small placer operations were also reported in the district. 
On Deer Creek a small connected-bucket dredge worked until Novem- 
ber on the Dawson ranch (10 miles above Smartville). This dredge 
had 30 connected buckets, each of 1-cubic foot capacity, and was 
driven by gasoline power. 

Grass Valley-Nevada City district—The gold production of the 
Grass Valley-Nevada City district in 1936 continued to make it the 
leading metal-producing district of the State; in fact, this district was
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among the largest in value of production in the United States. The 
Empire Star Mines Co., Ltd. (41.4 percent of its stock is owned by 
Newmont Mining Corporation), operated the Empire, Pennsylvania, 
North Star, Murchie, and Zeibright mines and was developing another 
mine named the Pennsylvania near Browns Valley, Yuba County. : 
According to the company printed annual report, the Empire, North 
Star, and Pennsylvania mines at Grass Valley produced 244,473 tons 
with a metallurgical recovery of 95.39 percent or 0.368 fine ounce of 
gold per ton and an operating cost of $8.47. At the Murchie mine in 
the same district 102,401 tons of gold ore were milled with an average | . 

_... recovery of 0.217 ounce of gold and 0.745 ounce of silver; at the a 
Zeibright mine east of Grass Valley 129,886 tons of ore were milled. 

The Idaho Maryland Mines Corporation worked the Idaho Mary- 
land and the Brunswick properties in the Grass Valley-Nevada City 
district and also carried on a large operation in the Forbestown district, 
Butte County, described elsewhere in this report. According to the 
company printed annual report, 293,975 tons of ore were produced at | 
its Grass Valley operation, which had a gross recovery value of 
$3,308,450.45 or an average of $11.25 per ton. In addition, a large 

’ quantity of old tailings were treated by the company, and an extensive 
custom business in the reduction of ore and concentrates was carried 
on by the company’s metallurgical works. During the year, 34,460 
linear feet of development headings were driven and 13,458 feet of 
diamond drilling done. One of the most unusual developments in 
mining in California was the sinking of a circular shaft* with a 5-foot- 
diameter core drill, using chilled shot as the cutting medium. This 
shaft was sunk to a depth of 1,125 feet and placed in operation in 
July 1936. | : 

The Lava Cap Gold Mining Corporation worked the Lava Cap, 
Banner, and Central properties and treated its ore in a 300-ton ) 
flotation concentration mill; the concentrates were shipped to a 
smelter. During the year 500 feet of shaft sinkmg and over 17,000 
feet of other development work were done. An average of 229 men 

______was_ employed throughout the-year. At the Golden-Center mimea ~~ 
large tonnage of ore was treated at an 80-ton stamp mill and a 125-ton 
flotation plant. The bulk of the gold and silver was recovered as 
bullion, but the gold concentrate saved by flotation yielded a con- 
siderable revenue when smelted. The company reported starting 
experimental work with scrapers in stopes. At the other company 
mine, the Kenny, two lessees produced a small quantity of gold ore. 
The Hoge mine of the Great Northern Gold Mines, Inc., was worked 
by lessees throughout the year; the ore produced was treated in a 
75-ton flotation mill, and the concentrate was shipped for smelting. 
The Republic Gold Mining Corporation operated the Empress mine 
for the first 24% months of the year. and treated the ore produced in a 
200-ton flotation plant. The Spring Hill Gold Mines, Inc., developed 
its property northeast of Grass Valley throughout the year and oper- 
ated its 100-ton flotation plant from the first of the year until August 5. 
The company flotation concentrate was shipped to the Idaho Maryland 
custom cyanide plant. A number of small placer operations were 
reported in the district. 

4 Newsom, J. B., and Jackson, C. F., Shaft Sinking with a Shot Drill, Idaho Maryland Mine, Grass 
Valley, Calif.: Inf. Cire. 6923, Bureau of Mines, 1936, 10 pp.
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| Washington district—The Bradley Mining Co. worked the Spanish _ 
mine (23 miles northeast of Nevada City) throughout 1936 and 
treated the bulk of its production in its 100-ton flotation and cyanida- 

- tion plant; the concentrate and a small quantity of gold ore were 
shipped to a smelter. Although the principal product of the mine 
was gold, a considerable revenue was derived from the silver, lead, | 
and copper content of the ore. Several other lode operations with 
smaller outputs were reported in the district. The Ancho Erie was | 
closed down early in the year. In addition, a number of placer mines 
were worked during the year. The Shovel Placer Co. operated the 

| Trude property on Spring Creek with a power shovel and stationary | 
washing plant. The Davis Flat drift mine was one of the more 
productive placers. Western Gold, Inc., worked the Relief Hill mine 

| by the hydraulic method and employed an average of 13 men during 
| the first 6 months of the year. Two giants, each under a 250-foot 

head of water, were used. ae | : 

| ee PLACER COUNTY | 

- Auburn district —A dry-land dredge operated in 1936 at the Old 
Montezuma mine on the Hughes ranch southeast of Lincoln, and a | 

| number of other smaller placer operations were reported. The Burm- 
Ball Mining Co. at the Sisley ranch and the Rising Sun Mining | 

: Corporation, both lode properties, reported development work. 
, Butcher ranch district—Development work proceeded during 1936 

| at the Sleepy Dutchman lode mine near McKeon, where it was hoped —=s_—©™ 
| to develop a very large body of low-grade ore. | 

| Colfax district —Gold ore was treated by amalgamation and concen- 
tration at the Big Oak mine in the Colfax district in 1936. An average 
of 13 men was employed until the mine was closed down in September. | 

Co Dairy Farm district —Operations at the Dairy Farm mine were 
suspended in 1936, and the machinery was sold. | 

Foresthill district —A number of small operations, both lode and 
placer, were reported in the Foresthill district during 1936. 

: Gold Run district—There were a number of large-scale placer oper- 
ations in the Gold Run district in 1936. At the Fay placer mine a 
dragline dredge with a washing plant having a capacity of 800 cubic 
yards in 16 hours worked throughout the year. The Jasper-Stacey 
Co. worked the Recalp Co. property with a dragline dredge. Another 
large dragline operation was that of the Lincoln Gold Dredging Co., 
which employed an average of 12 men throughout the year and treated 
almost 450,000 cubic yards of bench gravel. The Oakwood Placer 
Mining Co. operated a dragline dredge with a capacity of 1,000 cubic 
yards every 24 hours and employed an average of 11 men throughout 
the year. On the Ruben Johnson ranch a dry-land dredge was oper- __ 
ated from the middle of March until the end of the year. 

Lowa Hill district There were a number of operations in the Iowa 
Hill district in 1936, including drift mining on the Truro property 
north of Iowa Hill, sluicing at the property of the Campbell Gold 
Mines, Inc., in the Wisconsin Hill section, and hydraulicking at the 
Lost Camp mine near Blue Canyon. 

Last Chance district—The Capitol Glenn Mining Co. worked a 
: drift mine in the Last Chance district for a short time in 1936. The 

Mcholess lode mine was active the early part of the year.
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Loomis district —The Gold Hill Dredging Co. operated its dredge, 
of the connected-bucket type, throughout 1936 and treated over | 
840,000 cubic yards of river gravel. The Antelope Creek Dredging 
Co. worked its Antelope Creek property with a dredge of the same | 

- type. The Lincoln Gold Dredging Co. started work with its dry-land 
dredge in September; another dry-land washing plant using a dragline 
excavator worked the Miners Ravine property during the early months ~ 
of the year. Drift mining was reported at the SERA and Yellow | 
Jacket mines. | | 

ss Michigan Bluff district —Drift mining was reported at the Burn’s ee 
Channel mine northeast of Michigan Bluff in 1936; testing work was | 
carried on throughout the year. 7 | | 

— Ophir district—The Auburn-Pacific mine was worked by the South 
Star Gold Mines Co. until May 1, 1936, when it was. taken over by 
the Auburn Pacific Mines, Inc. The latter company installed a 

| headframe, hoist, pumps, blacksmith shop, and other equipment and 
produced a small quantity of gold from test runs made before the end 
of the year. Smaller outputs were reported at the TWA, St. Law- 
rence, and Two Orphans mines. 

| PLUMAS COUNTY | 

- Butte Valley district—Sluicing was carried on in 1936 at the Yankee 
- _ Bar-Riverside-Marion Creek and Feather River No. 1 properties and 

drift mining at the Phillips Bench, Boomerang, and Glacier mines. | 
Crescent Mills district——The Indian Valley Mining Co., Inc., 

worked the Standart mine near Greenville in 1936 and treated its 
ore in a 10-stamp mill. The Gold Stripe mine was worked by the 
Almanor Gold Mining Co. throughout the year; the ore was treated 
in a 50-ton amalgamation and flotation mill. A number of small 
placer producers were active. 

Genesee district—The Walker Mining Co., an affiliate of the 
Anaconda Copper Mining Co., operated the Walker mine throughout 

—-——-936-and was the principal mineral producer in Plumas County; the | 
mine is the largest copper mine in the State and is equipped with a 
1,600-ton flotation plant. According to the company’s printed annual _ 
report 468,453 tons of ore were broken during the year and 453,794 
tons milled, from which 21,998 tons of concentrate was produced; the 
total metal paid for was 9,614,277 pounds of copper, 268,141 ounces 
of silver, and 11,666.57 ounces of gold. The company did almost , 
14,000 feet of development work during the year. A small output of 
gold ore from the Gold Leaf mine was reported. 

Lights Canyon district—The Bill Lode mine and the Lucky 8 
placer mine were the leading producers in 1936 in the Lights Canyon 
district. : 

Quincy district —A number of placers were operated in the Quincy 
district in 1936. A dry-land dredge operated the Brilliant placer 
property near Twain during the summer months. 

Virgilia district—The Virgilia Mining Corporation milled a large 
tonnage of ore in its 125-ton flotation plant in 1936. This mill was ~ 
built during the year and started operations late in August. The 
concentrate was shipped for smelting and was valued chiefly for its 
gold content. a , 

153836—37——20
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RIVERSIDE COUNTY : 

Chuckawalla district —Mining was reported at the Golden Key and 
Red Cloud properties during 1936. | 

Dale district —The Gold Crown Mining Co., Ltd., worked the Gold 
Crown and Nightingale claims throughout 1936 and treated its gold 
ore in a 50-ton all-slime cyanide plant. One thousand feet of develop-- __ 
ment work were done, including 100 feet of shaft sinking. The 
Mission Gold Mining Co. worked continuously developing the Huff-  —s_— 
Lane property (50 miles northeast of Mecca) and treated a small 
quantity of gold ore by amalgamation in an arrastre. Development 
work and mining were reported at the Golden Rod and Star mines. ) 

Pinacate district—There was considerable activity in the Pinacate | 
| district during 1936, and several small yields of gold were reported. 

A small tonnage of gold ore from the Hoag mine was treated in a 10-ton 
2-stamp mill. : 

Pinon district—In 1936 old tailings were worked by cyanidation at 
the Lost Horse mine near Twentynine Palms, and a small tonnage of | 
gold ore from the Blue Bell property was milled. | | 

SACRAMENTO COUNTY , 

: Consumnes district—The Consumnes Gold Dredging Co. operated a 
connected-bucket-type dredge with capacity of 10,000 cubic yards per | 
24 hours the last quarter of 1936. 

Folsom district —The Folsom district was the most productive placer 
area in the State in 1936. The Natomas Co. operated 6 dredges of the 
connected-bucket type and employed an average of 280 men through- 
out the year. Two of the dredges ceased operations in April 1936, but 

| the company had two dredges under construction at the end of the | 
: year. The Capital Dredging Co. operated 3 dredges.in the district, 

| all of which were powered by electricity; this company employed an 
average of 91 men throughout the year. Gold Hill Dredging Co. had 
one dredge working in the Folsom district and handled almost 2,000,000 ~ 
cubic yards of gravel during the year. A dredge with a 5,000 cubic- 
yard-per-day capacity was operated by the Sacramento Gold Dredging 
Co. throughout the year. A dry-land dredge at Mississippi Bar was 
worked for a part of the year by the Camp Exploration Co., Inc. 

SAN BERNARDINO COUNTY 

Calico district—Cyanidation of old tailings in the Calico district 
in 1936 yielded most of the gold and silver outputs. Ore from the 
Comanche and Sioux claims was cyanided; silver was the predominat- _ 
ing metal in the ore. 

Holcomb Valley district—A small dry-land dredge worked the 
Marple claim at the head of Van Duzen Canyon the latter part of 1936. 
Small placer operations in the district yielded approximately 250 
ounces of gold. 

Ivanpah district—A small shipment o1 silver ore from the Stonewall 
Jackson mine was sent to a smelter in 1936, and 200 feet of develop- 
ment work were done. 

Old Woman Mountains district—Production was reported in 1936 
from the Gemco (Mable group) and Goldfield No. 1 mines.
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Randsburg district—Although the larger part of the Randsburg 
district lies in Kern County, an important section extends mto San 
Bernardino County. Silver ore was shipped to a smelter in 1936 
from the Santa Fe group, and over 2,500 feet of development work 
were done. The Coyote mine was operated during the first 3 months | 
of the year, and gold-silver ore was shipped for smelting. In the 
Atolia section of the district the Atolia Rand Placers, Inc., operated a 
eravel-washing and concentration plant and recovered a considerable 

quantity of gold as well as tungsten materials. — re 
Silver Mountain district.—Gold-silver ore was. treated in a 20-ton _ - 

concentration plant at the Carbonate mine during the later months = —_- 
of 1936, and a lead concentrate was shipped to a smelter. ' | 

| SHASTA COUNTY | 

Clear Creek district—The Golden State Dredging Co. operated a 
, dragline on Olney Creek from June 4 until the end of 1936. Another | 

dragline dredge was working in China Gulch near Redding from 
August 7 until the end of the year. The Lone Hill mine was worked 
with a stationary washing plant supplied with gravel by a gas shovel 
and truck. In addition, a large number of small placer miners worked 
the creek gravel. 

Cottonwood Creek district—The Midland Co. operated a floating 
washing plant and dragline shovel, both equipped with Diesel power a 
throughout 1936. —| | | 

French Gulch district.—Several lode and placer operators were active 
in the French Gulch district during 1936.. | 

Igo. district—The Pioneer Dredging Co. operated two dragline 
| dredges in the Igo district throughout 1936. On December 29, a | 

third boat was put into operation. — | | 
Iron Mountain district —The Mountain Copper Co., Ltd., worked 

the Iron Mountain property and was the largest producer of gold 
_____and silver in Shasta County in 1936; the ore was treated in a 600-ton 

cyanide leaching plant; an average of 84-men- was-employed through- 
out the year. | 

Shasta district—The Dowling Mining & Investment Co. worked 
the Walker mine throughout 1936 and built a 100-ton all-slime 
countercurrent decantation cyanide plant, which was put into opera- 
tion on August 17. A dry-land dredge treated 100,000 cubic yards of 
stream gravel at the Clear Creek Placers 5 miles from Shasta. | 

| SIERRA COUNTY 

Alleghany district.—The Original Sixteen to One Mine, Inc., worked 
the Original Sixteen to One and the Tightner mines continuously in 
1936 and treated a large tonnage of gold ore in a 100-ton amalgamation | 
and concentration plant; an average of 77 men was employed, and 
over 1 mile of development headings was driven. The Kenton 
mine north of Nevada City was worked throughout the year, and the 
gold ore produced was treated in the 30-ton, 10-stamp amalgamation : 
mill there. Over 1,000 feet of development work, including the sink- 
ing of 350 feet of inclined shaft, were done during the year. Gold ore 
from the Ruby mine was treated in a 30-ton stamp mill with amal- 
gamation followed by tabling and flotation. Over 7,000 feet of 
development were done during the year. The Oriental Mining Co. 
worked the Oriental mine during the last 6 months of the year and
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| treated the ore produced in a 10-stamp mill. Socorro Mines, Inc., 
| worked the Plumbago mine all year. Over 1,100 feet of development | 

work were done, and the ore produced was treated in a 10-stamp mill. 
In addition to the lode mining, a large number of small placer proper- 
ties were worked. a SO - Se 

Downreville district —Virtually all the gold produced from the 
Downieville district in 1936 was derived from placer mines. = 

| Gold Lake district.—A dry-land dredge worked for a few months in 
| | 1936 on the Golden Meadow mine patented claims. Oe 

Pike district.—The Scales Placer Mining Co. worked the Scales 
property (12 miles northeast of Strawberry Valley) by the hydraulic 
method in 1936. re | FS So | 

SISKIYOU COUNTY | | , 

| Klamath River district.—A number of small mine operators as well | 
| as snipers were active in the Klamath River district during 1936. 

The Kah Sek Co. operated a dragline dredge on the Tony Lund Bar | 
— from April 1. The Reeve mine near Happy Camp was worked by 

| hydraulicking during the year. The Lowden mine was also worked 
by hydraulicking. ee — | | 

North Central district.—Gold ore was treated in a 12-ton, 5-stamp | 
mill at the Mount Vernon property, which was worked continuously 

| during 1936. The Cal Oro Dredging Co. operated a dredge with a 
_ capacity of 3,000 cubic yards per 24 hours on Greenhorn Creek. A 

substantial quantity of gold was recovered from the Big Boulder and 
| Big Oak drift mine near Hawkinsville. oe | 

| — Salmon River district.—In 1936 the King Solomon Mines Co. 
treated a large tonnage of ore from the King Solomon mine in the 
Liberty section in its 300-ton amalgamation mill; a very extensive 
exploration campaign of trenching with tractors and bulldozers was 

| carried on during the first 3 months of the year; approximately 10% 
| _ miles of trenches were opened. In addition, over 3,000 feet of under- 

ground headings were driven. A very large number of placer opera- 
tions, most of them small, were reported. Gravel was hydraulicked 
at the Banner, S. T.S., Tea Bar, Dig More, Joubert, Summerville, and 

; - anumber of other properties. | 
| Scott Raver district.—There were many operations, both lode and 

placer, in the Scott River district in 1936. - Among these, the Northern 
; : California Goldfields, Inc., worked the Morrison-Carlock mines and 

treated the ore produced in a 10-stamp mill. Ore was mined and 
amalgamated at the Fairview No. 1, Gold Reef, Mountain View, and 
Star mines; 30 men were employed. _ - 

. TRINITY COUNTY | 

Big Bar district —A number of small placer operations were reported 
in the Big Bar district in 1936. The M. R. K. Mining Co. worked the 
Osborn Hill mine by the hydraulic method until the end of April, 
when the lease was surrendered. 

Hayfork district —In 1936 the Hayfork Gold Dredging Co. operated 
a dragline dredge from September 22 to the end of the year. The 
plant used diesel power and had a capacity of 3,000 cubic yards per | 
24 hours; an average of 19 men was employed. Gold ore was pro- 
duced at the Ballyhoo mine, where development work was carried on 
actively. a : ae : -
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Helena district —The Chiksan Oil Co., Ltd., worked the Enterprise 
mine 50 miles west of Redding throughout 1936 and operated its 10- 
stamp mill for 8 months. An average of 18 men was employed at the - 
property. | a oe 

Junction City district—The Junction City Mining Co. operated an 
electric-powered dredge of the connected-bucket type, with a capacity 
of 7,000 cubic yards per 24 hours throughout 1936. The Red Hull 
mine of the Northern California Mines Co. was worked by independent | 

_ miners under operating agreements. Lode mining was also reported 
_..... Im the district. 

Lewiston district—In 1936 the Trinity Dredging Co. worked con- 
| tinuously a dredge of the connected-bucket type, with a daily capacity 

of 3,000 cubic yards. The Brown Bear mine, operated by the Brown 
Bear Mining Co., was the largest producer of lode gold in the county 

’ during 1936. A number of small mines, both lode and placer, also | 
were productive. | | | 

~ New River district—A large number of lode and placer operations 
; accounted for the gold output of the New River district in 1936. 

Salyer district—In 1936 the Swanson Mining Corporation hydrau- 
licked a small quantity of bench gravel on the South Fork of the 
Trinity River. | | 

Weaverville district —The Redding Creek Placer, Inc., was the larg- | 
est producer of placer gold in the Weaverville district in 1936; hydrau- 
lic operations were carried on until June 8. 

- TUOLUMNE COUNTY | | 

| Columbia district—Pocket hunters continued to search the hills of 
this district during 1936, and a number of very rich discoveries were 
made. In addition to the pocket hunters, a number of miners worked 
placer deposits. The Springfield drift placer was operated by the 
Springfield Land Co. and produced a considerable quantity of gold. | 
Sizable outputs were reported from the Experimental and Little | 

~ Bonanza lode mines. 
East Belt district—The Columbus Gold Mining Co. worked an | 

average of 45 men at the Columbus mine near Tuolumne throughout | 
1936 and treated gold ore by amalgamation and flotation in a 30-ton 
stamp mill; 3,956 feet of development work were done. A 15-ton 
concentration mill treated the ore mined at the Jigger Bill’s Brother 7 
mine also near Tuolumne. Development work was carried on at the 
Telegraph mine east of Chinese Camp and a 5-ton stamp mill was built. 
The Soulsby-Belle mine was operated by the Soulsby-Belle Mining 
Co. the full year. A number of placer operations were reported in the 
district, the largest of which was a dry-land dredge operated near 
Chinese Camp by the Menke-Hess Gravels, Inc. : 

Mother Lode district—The Hitchcock mine was worked throughout 
1936 and the ore produced treated in a 50-ton amalgamation and 
concentration mill. The Oak Mesa mine (8 miles northeast of Merced 
Falls) was under development during 1936 and produced a small 
quantity of ore that was treated in a 30-ton stamp mill. Experimental 
milling was carried on at the Eagle Shawmut mine preparatory to 
reopening in 1937.
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YUBA COUNTY . 

Browns Valley district—Ore was treated by amalgamation in 1936 
at the Sweet Vengeance property near Browns Valley. The Empire 

| Star Mines Co., Ltd., continued an extensive exploration campaign 
at its Pennsylvania mine 25 miles west of its Grass Valley mines. | 

| Smartville district—The Gold Exploration Mining Co. worked the 
| Blue Point gravel mine by drift mining in 1936; an average of 30 men 

was employed throughout the year, and its production made the 
| company one of the important drift operators in the State. On the 

Yuba River near Smartville was one of the largest camps of gold 
_ “snipers” in California; even at low water probably 100 miners were 
working the river gravels at various times. — 

Strawberry Valley district—A number of small placer operations : 
using hand methods were reported in the Strawberry Valley district 

, in 1936. | 
: Yuba Rwer district—By far the largest operation in 1936 in Yuba 

7 County was that of the Yuba Consolidated Gold Fields, which had , 
a fleet of five large gold dredges of the connected-bucket type working 
throughout the year in the Yuba River district. |
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The total output of gold, silver, copper, lead, and zinc from Colorado 
_______ore and gravels in 1936, in terms of recovered and estimated recover- 

able metals, was 366,607.00 fine ounces of gold, 5,902,776 fine ounces 
of silver, 17,730,000 pounds of copper, 14,534,000 pounds of lead, 
and 2,344,000 pounds of zinc. This output compares with a produc- 

| tion in 1935 of 349,280.80 ounces of gold, 4,696,064 ounces of silver, 
14,654,000 pounds of copper, 11,345,000 pounds of lead, and 
2,403,000 pounds of zinc. There were 714 lode mines and 601 placers 
producing in 1936, a decrease of 156 lode mines and 241 placers from 
1935. The smaller number of lode mines in 1936 than in 1935 is due 
to a decrease in the number of mines, prospects, and dumps producing 
less than 25 tons of ore, each of which is counted in this report as 
a producing mine if the material sold yielded any recovered metal. | 
The decrease in the number of placers 1s explained by the fact that 
fewer individuals were engaged in sluicing and panning than in 1935; 
also one floating dredge that was operated in 1935 was-idle in 1936. 

The total recorded output from Colorado ores and gravels from 
1858 to 1936, inclusive, all in terms of recovered metals, has been, 

: according to Chas. W. Henderson, 36,446,165 ounces of gold, 678,- 
248,882 ounces of silver, 374,148,430 pounds of copper, 4,650,756,583 
pounds of lead, and 2,239,203,985 pounds of zinc. 

Calculation of value of metal production.—The value of metal pro- 
duction herein reported has been calculated at the prices given in the 

299
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table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, | 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per | 
ounce, the yearly average weighted United States Government 
price!; and in 1935 and 1936 at $35 per ounce, under authority of 

| the Gold Reserve Act of January 31, 1934. The silver price in 1932 
and 1933 is the average New York price for bar silver; in 1934, the 

a Treasury buying price ($0.64646464-+ per ounce) for newly mined 
silver; and in 1935 and 1936, the yearly average weighted Treasury 

: buying price for newly mined silver. The copper, lead, and zinc 
prices are weighted yearly averages of all grades of primary metal 
sold by producers. | | | 

Prices of gold, silver, copper, lead, and zinc, 1932-36 | 

Year Gold Silver | Copper Lead | Zinc. 

_ |Per fine ounce|Per fine ounce| Per pound | Per pound | Per pound . 
1982. ------ee ween eeeeeeeeeeeeenneee---] 1 $20.67+] $0. 282 $0. 063 $0. 030 $0. 030 | 
1933. ___------------ === en een eee 25. 56 350 064 "087 042 
1984. __----- = nen 34. 95 2646+ 080 037 043 

| 1935. -.--------------------------------| 85.00 71875 083 040 044 
| 1936. __.-------------------------------| 35.00 7745 092 046) =. .050 

| 1 $20.671835. | 2 $0.64646464, | 

| Mine production of gold, silver, copper, lead, and zinc in Colorado, 1982-86, in terms 
of recovered metals ee 

Mines producing Gold (ode and placer) | Silver (lode and placer) 
Ore sold or 

Year na ee treated © |—— 7 . 7 

Lode | Placer | Total |GHort tons)| ming ounces| Value |Fine ounces| Value 

: 1932_...-.....-...| 478 | 335] 813 | 935,895 | 317,927.95 | $6,572,154 | 1,860,408 | $524, 635 
: 1933_..--.-------| 614] 286]  900| 845,495 | 242,827.70 | 6,206,676 | 2, 186, 140 765, 149 

| 1934_._.---.-----| 929 | 967 | 1,896] 1,309,187 | 324,923.32 | 11,356,070 | 3,475,661 | 2, 246, 892 
1935.__-..-------| 870] 842] 1,712] 1,770,984 | 349, 280.80 | 12,224,828 | 4,696,064 | 3, 375, 296 
1936...-..-------| 714] 601 | 1,315 | 2,151,849 | 366,607.00 | 12,831,245 | 5,902,776 | 4, 571, 700 

Copper Lead Zine | 
a Total Year value 

Pounds Value Pounds Value Pounds Value 

1932__........-.--] 7,398,000 | $466,074 | 4,299,000 | $128,970 | _ 218, 000 $6,540 | $7, 698, 373 
1933_....---------| 9,667,000 | 618,688 | 4,803,000 | 177,711 | 2,569,000 | 107,898 | _7, 876, 122 

| 1934__.-.-.-------| 11,294,000 | 903,520 | 8,435,000 | 312,095 | 1, 544, 000 66,392 | 14,884, 969 
1935_..-----------| 14,654,000 | 1,216,282 | 11,345,000 | 453,800 | 2,403,000 | 105,732 | 17,375, 938 
1936__.-.---------| 17,730,000 | 1, 631, 160 | 14,534,000 | 668, 564. | 2,344,000 | 117,200 | 19,819, 869 

1 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 per 
ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. 8. Government fluctu- 
ating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28.



GOLD, SILVER, COPPER, LEAD, AND ZINC IN COLORADO 301 

Gold and. silver produced at placer mines in Colorado, 1932-36, in fine ounces, in 
terms of recovered metals 

Swicg ond | prittmining | Beiand | Beating | ota 
Year _ _ ee 

Gold | Silver} Gold fi Gold 5 Gold r zi Silver 

1932._.........-..__|2 1,376. 79| 23283, @) | @ | @ | @ 1,122.02) 288] 2,498.81} 571 
1933___...-_____.___] 3 2,046.85; 3480) ~§ (3) (3) | 464. 70 69} 2, 813. 96 711) 5,325.51} 1, 260 
1934__....._.__.--__| 3 4, 086.39; 3855) (8) (3) 3, 594. 34 533] 7, 292.26} 1, 828/14,972.99) 3, 216 

~ 1935_-_-_._-...----__] 3 7, 058. 74) 3 I, 523] = (3) 3) ) 7,998. 55] 1,329) 4,305. 71) 1, 116/19, 363. ~ 3, 968 es 
1936._.------------.| 2,307. 74 573}1, 990. 14 403| 7,754.79) 1,365] 1, 528. 33 364/13, 581.00] 2, 705 . 

1 Dragline and power-shovel excavators with sluices or special amalgamators. 
2 Figures for sluicing and hydraulic include those for dry-land dredges. 
3 Figures for sluicing and hydraulic include those for drift mining. 

Gold.—The production of gold in Colorado in 1936, in terms of 
recovered metal, was 366,607.00 fine ounces valued at $12,831,245, 
an increase of 17,326.20 ounces in quantity and $606,417 in value 
over 1935. In 1986 the Cripple Creek district contributed 141,608.20 | 
ounces (38.63 percent of the State total). Park County yielded 
56,267.20 ounces (15.35 percent); Boulder, 25,963.20 ounces (7.08 | 
percent); Clear Creek, 24,441.60 ounces (6.67 percent); Gilpin, 
22,569.80 ounces (6.16 percent); San Juan, 22,162.00 ounces (6.05 : 
percent) ; Lake, 15,284.80 ounces (4.17 percent); Rio Grande, 12,989.14 
ounces (3.54 percent); San Miguel, 12,231.60 ounces (8.34 percent); 
Eagle, 11,947.00 ounces (3.26 percent); and Ouray, 8,979.20 ounces 
(2.45 percent). The largest increases were 17,284.20 ounces in Teller — 

_ -County, 8,070.60 ounces in Clear Creek, 6,034.00 ounces in San 
Juan, and 4,870.14 ounces in Rio Grande; the largest decreases were 
15,675.66 ounces in Park County and 4,516.94 ounces in Jefferson. 
Dry and siliceous ores yielded 91.52 percent of the total gold, copper 
and copper-lead ores 2.89 percent, lead and lead-zinc ores 1.89 percent, | 
and placers 3.70 percent. | 7 

— —— §tlver—The production of silver in Colorado in 1936, in terms of 
recovered metal, was 5,902,776 fine ounces valued at $4,571,700, an 
increase of 1,206,712 ounces in quantity and $1,196,404 in value 
over 1935 compared with an increase of 1,220,403 ounces in quantity 
and $1,128,404 in value in 1935 over 1934. In 1936 Eagle County 
produced 3,697,632 ounces (62.64 percent of the State total); San 
Juan, 432,603 ounces (7.33 percent); Mineral, 422,071 ounces (7.15 
percent); Ouray, 406,244 ounces (6.88 percent); and Pitkin, 198,319 | 
ounces (3.36 percent). The largest increases were 905,362 ounces in 
Eagle County, 180,061 ounces in Ouray, and 150,185 ounces in San 
Juan; the only important decreases were 77,609 ounces in Mineral 
County and 51,009 ounces in Dolores. Dry and siliceous ores yielded 
32.98 percent of the total silver, copper and copper-lead ores 62.84 
percent, lead and lead-zinc ores 4.14 percent, and placers 0.04 percent. 
Copper.—The production of recoverable copper in Colorado in 

: 1936 was 17,730,000 pounds valued at $1,631,160, an increase of 
3,076,000 pounds in quantity and $414,878 in value over 1935. 
Eagle County produced 15,932,700 pounds (90 percent of the State 
total); next in order were San Juan (991,400 pounds), Ouray (250,500 
pounds), and Clear Creek (187,400 pounds). The largest increases 
were 2,749,700 pounds in Eagle County, 367,400 pounds in San Juan, 
and 57,400 pounds in Clear Creek; the largest decrease was 67,000
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pounds in Park County. Copper ore yielded 90 percent of the total cop- 
per, dry and siliceous ores 9 percent, and other types of ore 1 percent. 
Lead.—The production of recoverable lead in Colorado in 1936, 

: reckoned as lead in lead bullion and in leaded zinc oxide, was 14,534,000 
pounds valued at $668,564, an increase of 3,189,000 pounds in quan- 

_ tity and $214,764 in value over 1935. In 1936 Lake, Ouray, Park, 
San Juan, and San Miguel Counties each produced more than 1,000,000 
pounds. The other important producing counties were Eagle, 982,800 
pounds; Pitkin, 669,000 pounds; and Clear Creek, 578,300 pounds. 
Dry and siliceous ores yielded 54 percent of the total lead; lead ore, 
31 percent; copper and copper-lead ores, 9 percent; and lead-zinc ore, 
6 percent. 

Zine.—The zinc-bearing ores and concentrates marketed from Colo- 
rado in 1936 contained 2,344,000 pounds of recoverable zinc valued at 
$117,200, a decrease of 59,000 pounds in quantity from 1935, but an 
increase of $11,468 in value due to the higher average price in 1936. 

| Lead-zinc sulphide ore shipped from Lake County to the pigment plant 
at Coffeyville, Kans., and zinc-lead ore containing gold, silver, and 
copper shipped from Dolores, Gunnison, Lake, and Summit Counties 
to reduction plants in Utah contained most of the zinc recovered from 

| ore mined in Colorado in 1936; the remainder was produced from zinc 
| : concentrates (a byproduct of dry silver ore from Pitkin County and 

dry gold ore from Gilpin County) shipped to Amarillo, Tex. 

| MINE PRODUCTION BY COUNTIES | 
Mine production of gold, silver, copper, lead, and zine tn Colorado in 1936, by 

counties, an terms of recovered metals 

Mines producing Gold (lode and placer) | Silver (ode and placer) 

County ; ; 

Lode | Placer | Total nine Value | nine Value 

. Adams..-._.-_---.-----------|-------- 13 13 85. 20 $2, 982 13 $10 
Arapahoe. ____-._.----.------|__.----- 6 6 38. 00 1,380 |__..-_------/_.--._-----. 
Boulder_...._---------------- 173 11 184 25, 963. 20 908, 712 59, 082 45, 759 
Chaffee_.______-__-------_--- 19 20 39 | 1, 686. 20 59, 017 13, 778 10, 671 
Clear Creek._._----.-.-------- 91 51 142 24, 441. 60 855, 456 111, 885 86, 655 
Costilla_..--.----------------}-------- 3 3 13. 20 462 1 1 
Custer____...---_------------ 10 |_.------ 10 . 92.00 3, 220 5, 898 4, 568 
Dolores. ._-.--_----.--------- 3 |-------- 3 308. 60 10, 801 20, 031 15, 514 
Douglas_.......--------------|__------ 10 10 24. 40 by a a 
Eagle. ._._____---.----------- 15 1 16 | 11,947.00 418,145 | 3, 697,632 | 2, 863, 816 
Fremont. ___._---------------|-------- 1 1 2. 80 98 |_...--------|.----------- 
Gilpin._________------_----_- 76 108 184 | 22, 569. 80 789, 943 77, 947 60, 370 
Grand_____---_--------------|----.--- 5 5 4. 60 161 |__.--.-.----|-.-.-------- 
Gunnison.......-..-.-------- 9 15 24| 2,903.60 | 101, 626 5, 765 4, 465 
Hinsdale____...-.------------ 1 |_------- 1 90. 60 3, 171 62 48 
Jefferson. ...-.--.------------|-------- 34 34 106. 20 3, 717 22 17 
Lake.......-..-..------------) 58 il 66 | 15,284.80 | 534,968 | 134, 062 103, 831 
La Plata._._________-------_- 12 |_----_-- 12 | 1,204.60 42, 161 11, 051 8, 559 
Larimer_____..-----____---_-_- 2 |___----- 2 74. 00 2, 590 88 68 
Mesa..._.-.._-------________- 1 9 10 4.00 140 14 11 
Mineral.______.______._____- g |. 8 |..-.--------|.-----------| 422, 071 326, 894 
Moffat___.__.._-..-.-._-_._ _|_-------- 13 13 218. 80 7, 658 13 10 
Montezuma______._.._______- 3 j-------- 3 1, 593. 20 55, 762 3, 414 2, 644 
Montrose_-__.___-_.-_-._--.-2-_}----- 45 45 161. 20 5, 642 44 34 
Ouray___.__--------------__-- 7 2 9 8, 979. 20 314, 272 406, 244 314, 636 
Park.______-__-------.-_____- 24 136 160 | 56, 267.20 | 1, 969, 352 50, 302 38, 959 
Pitkin. ____-_---.------ 3 |--.----- 3 4. 60 161 198, 319 153, 598 
Rio Grande_________________- 1 |_._____- 1| 12,989.14 454, 620 25, 271 19, 572 
Routt__---_-------------_-_- 1 11 12 30. 06 1, 052 453 351 
Saguache.._...______________- 7\|_______- 7 315. 26 11, 034 16, 330 12, 648 
San Juan_.-------------__ ee 25 1 26 | 22, 162. 00 775, 670 432, 603 335, 051 
San Miguel_._.--....--_____- 23 16 ~~ 39 12, 231. 60 428, 106 167, 211 129, 505 
Summit__........-....______- 23 66 89 | 3,202.14 112, 075 26, 625 20, 621 
Teller____---_----.-------____- 122 13 135 | 141,608.20 | 4, 956, 287 16, 545 12, 814 

714 601 | 1,315 | 366,607.00 | 12,831,245 | 5,902,776 |} 4,571, 700 
Total, 1935..--.-.....---.-.--| 870 842 | 1,712 | 349, 280.80 | 12,224. 828 | 4,696,064 | 3,375, 296
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_ Mine production of gold, silver, copper, lead, and zinc in Colorado in 19386, by 
counties, in terms of recoverable metals—Continued 

Copper Lead Zinc 

_si‘C‘sS:SOOCT otal 
County TT | value 

Pounds Value Pounds Value Pounds Value 

AdamS._..-.....------_-|..----------|-----------|------ eee |e eee |---| eee $2, 992 
Arapahoe -_..-_.-------|_-----------|-----------]------------|----------|-----------|---------- 1, 330 
Boulder___ 22-22-2222 32, 000 $2, 944 135, 000 $6, 210 |.------_---]------2--- 963, 625 
Chaffee ____-_.------___- 18, 000 1, 656 234, 000 10, 764 |_...--.-.__|-_-.----_- 82, 108 

- Clear Creek.__ 22-22 “187,400 | ~=—«:17, 241 | 578, 300 26, 602 }o2 2-22} l_2 yp 985, 954 - —— 
Costilla.........-.-..-.-|----.-------|-----------|----------+-|----------|-----------|---------- 463 
Custer_..---__---------- 2, 300 212 44, 000 2, 024 |__-_..--.--]-.------_- 10, 024 
Dolores __..-__-.-.------- 14, 000 1, 288 238, 000 10, 948 279, 000 $13, 950 52, 501 
Douglas._..__._--.------]----.-------|-.---------]------------ |---| +e |e eee 854 
Eagle_____.___--_-_--___---| 15, 932, 700 | 1, 465, 808 982, 800 45, 209 |_.......--_|_..---.-._] 4, 792,978 
Fremont_-____._.__...--|.-..----.---|-----------|------------|---- ee fee [eee 98 
Gilpin ___2-_- 22 ee 32, 000 2, 944 328, 700 15, 120 12, 000 600 868, 977 

; Grand _.....-...-_.-___-|-------- ee |e eee |e eee |e ee 161 
Gunnison _._._._-__..-.--].-----------|---- eee 26, 000 1, 196 5, 000 250 107, 537 
Hinsdale____..-_--.-.-_-_|_---- fee 400 18 [_- eee 3, 237 
Jefferson.._.......------]_------_--- [eee fee fee Jee 3, 734 
Lake__.__--.---.-------- 43, 000 3, 956 3, 107, 000 142, 922 | 1, 742, 000 87, 100 872, 777 
La Plata_-..-___-.--- |e ee 13, 300 612 |_---- yee 51, 332 
Larimer_____-_.. .---.--.|--_--------_|------.----|------------}----------}----------- | --------e- 2, 658 
Mesa______-------------- 1, 000 92 j_-_-- |e} eee 243 
Mineral_._-__.._.___---_]---------- tee eee 370, 800 17,057 |..-.--.--__]---------- 343, 951 
Moffat___._____-______--|---_-.-----_-[.---------_}------------|----------|-----------]---------- 7, 668 
Montezuma.__._.___.---- 2, 000 184 j----.------_|_-.-------}-----------|---------- 58, 590 
Montrose-__......___--_-|------------}--------- |e] fee |e - 5, 676 
Ouray_.._-...---.------- 250, 500 23, 046 1, 410, 000 64, 860 |_..-.__.-.-_|_.--------- 716, 814 
Park______.-___--------- 25, 000 2, 300 1, 634,000 | 75,164 |._-.-.---__|----------| 2, 085, 775 
Pitkin. ._._-_-___---- fee eee 669, 000 30, 774 200, 000 10, 000 194, 533 
Rio Grande.__._...---- 70, 000 6, 440 |...-..------|----------]-----------]---------- 480, 632 
Routt__.._--.------ eee 200 18 3, 600 166 |--.---.---_]------__-- 1, 587 
Saguache.__._____.-.----- 65, 000 5, 980 278, 700 12, 820 |__-_-_._-___]_--_---_-- 42, 482 
San Juan__.-.-__-------- 991, 400 91, 209 3, 112,900 143, 193 |__-------_.|--.-_-_.--| 1,345, 123 
San Miguel__._-.._.___- 51, 000 4, 692 1, 134, 000 52, 164 |_....-_..-_]---------- 614, 467 
Summit__-----.-----_- 12, 500 1, 150 233, 500 10, 741 106, 000 5, 300 149, 887 
Teller____.....___..-._-_|------------ |---| eee {ee |----------| 4, 969, 101 

17, 730, 000 | 1, 631, 160 | 14, 534, 000 668, 564 | 2, 344, 000 117, 200 | 19, 819, 869 
Total, 1935..............| 14, 654, 000 | 1, 216, 282 | 11, 345, 000 453, 800 | 2, 403, 000 105, 732 | 17, 375, 938 

Gold and silver produced at lode mines in Colorado in 1936, by counties, in terms of . 
recovered metals | | 

Ore sold or . | County treated Gold Silver 

Short tons Fine ounces | Fine ownces 
Boulder__.__.._-.-----.------ eee 106, 233 25, 589. 40 59, 051 
Chaffee__..___..--_.-__--.---_ eee eee ee 1, 528 1, 578. 20 13, 765 
Clear Creek______....-_----_--- eee eee 135, 575 24, 360. 20 111, 876 
Custer__...______._-_---------- wee e eee eeeee 662 92. 00 5, 898 
Dolores__.___.__._-.---_------------------ ++ eee ee 808 308. 60 20, 031 
Bagle__.....-.-.---------------------------------------------- 254, 968 11, 945. 40 3, 697, 632 
Gilpin____..-._-.-_-_- eee 352, 444 17, 820. 20 77, 029 
Gunnison.___...-_._--..----- +. eee eee 10, 802 2, 867. 80 5, 756 
Hinsdale__._......._--_.-._.-_-_----- eee 29 90. 60 62 
Lake._.____._.-.-_-.--- +--+ eee 118, 121 13, 690. 60 133, 805 
La Plata._......-.-.-.-------_------------ eee eee 13, 115 1, 204. 60 11, 051 
Larimer. .___...---.-_-----_-_-.----------- eee 59 74. 00 88 
Mess. -._-....-__------------------------ ee eee eee eee 14 }__ oe 14 
Mineral_..._._._________-_-_-.-.---_------------ +e eee 10, 738 |-.-.---------- 422, 071 
Montezuma. .________-_-----_---_---------- eee eeeeee 216 1, 593. 20 3, 414 
Ouray .._...-...------------------ +--+ eee 41, 511 8, 951. 80 406, 164 
Park__._.___ eee eee eee 120, 425 52, 933. 20 49, 681 
Pitkin __.___.__.-. 2 eee eee 26, 700 4. 60 198, 319 
Rio Grande_.__..._...._------------------------ +--+ eee ee 49, 459 12, 989. 14 25, 271 
Routt__.._...---- eee 9 2. 06 444 
Saguache________________.------- + eee 4, 591 315. 26 16, 330 
‘San Juan_____._.____-_.__-------_-----_ eo ee e--e ee 204, 281 22, 160. 00 432, 603 
San Miguel___.__.._______-.-.---.-.-_-_---.-_.--.-.---------- 89, 810 12, 166. 80 167, 184 
Summit. _._.._.-__-_- eee 2, 061 749. 34 25, 991 
Teller.........-.-_-__-_-_----- eee eeeeeeeeeee 607, 690 141, 539. 00 16, 541 

, 2, 151, 849 353, 026. 00 5, 900, 071 
Total, 1935_...-.______...--...-.-----------2 ++ eee eee 1, 770, 984 329, 917. 80 4, 692, 096
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Gold and silver produced at placer mines in Colorado in 1936, by counties, in fine 

ounces, in terms of recovered metals - | 

Sluicing and . +s '  Dry-land Floatin 
hydraulic Drift mining dredges ! dredges Total 

County |} |] 

Gold | Silv Gold |Silver| Gold | Silv Gold | Silv Gold | Silv 

Adams.....-.-..-..----| 85.20} 13)_-------J--e ff ff} 85.20) 18 
Arapahoe_-___---------- 38. 00)_____._]-.------]------|--------|-------]--------]------- 38. 00]___---- 
‘Boulder__.-------------] 128.44) 10). -|77 7777) 250.36) aa] 378; 30/31 
Chaffee........--.-----| 108.00 13]_-.-----|------]--------|-------]--------|----.--] 108. 00 13 
Clear Creek___.-_-.-.-- 72. 74 8]_-------]------ 8. 66 1j_-------|------- 81. 40 9 
Costilla___...---------- 13. 20 1|-.-~----|------]~-------|-----+-]--------]-------}] 18.20] 1 
Douglas_._...--..------ 24, 40}... --}-------]------}--------|--L----]--------]------- 24. 40/__._-. 
Eagle_.__-------------- 1. 60|_---_-_|--------]------|--------|-------]-------.]------- 1. 60]__.---- 
Fremont.---.-.-------- 2. 80|_....--_|--------|------]--------|-------]--------]------- 2. 80)...---- 
Gilpin. 22222-77227 2-] 270.15] 150/24) 479, 45) 768) 22772277) 4, 749. 60/918 
Grand. __-_.-..-------- 4, 60]__.__-_|--------]------|--------]-------|--------|------- 4, 60|___--_- 

. Gunnison ___...---..--- 35. 80 Q|__-.--.-|------]--------]-------|--------|------- 35. 80 9 
Jefferson._.-..-----.---| 106. 20 22)____.---|------|--------|-------]--------|-------} 106. 20 22 
Lake.........---.--.| 40.14 5|___----|------|1, 554.06] 252/---_---_]7"-7-"7] 1,594.20] 257. . 
Mesa._.-_..-.---------- 4, 00]_..----|--------]------|--------|-------]--------]------- 4.00}-__---- 
Moffat_....-.....-..--.| 36.07 2) -2.04|_--._-| 180.69] 11|_..--.--|...---.| 218.80/. 13 
-Montrose___....._-_--- 115. 85 34/_._-----}------ 45. 35 10|-__---.--|_.----- 161.20; 44 
Ouray..........-..--.-| 1.88 [1 a NN >) (| | 
Park....-_-_.------| 525.11] 96/1, 984.60 402| 824.29] 193)...____|---_""] 3, 334/00] 621 

- Routt..._.......-...| 28.00 g) ff TTT" 28" 00 9 | 
San Juan.____-..------- 2. 00}.-..--.|--------|------|--------]-------|--------|-------] 2. 00/2. 
San Miguel__....--.| 64.80] _27|----_-__|.-----[--- fT] sea gol 97 

; Summit_...._--__---"_| 535.06] 169] -3.50| —‘1|'-385.91| _100|1, 528.33| 364] 2,452.80, 634 
Teller__.__...-.-.------ 69. 20 4). 22 --|------|--------}]-------]--------]------- 69. 20 4 

. 2, 307. 74 -573]1, 990.14! 40317, 754.79} 1, 365/1, 528. 33 364/13, 581.00] 2, 705 
Total, 1935.___----.--.-|?7,058. 74] 21,523] (2) | @) [7,998.55] 1,329/4,305.71| 1, 116/19, 363. 00| 3, 968 

1 Dragline and power-shovel excavators with sluices or speciai amalgamators. | 
2 Figures for sluicing and hydraulic include those for drift mining. | 

: — MINING INDUSTRY 

The bulk of the ore produced in Colorado, 1933-36, was dry and 
| siliceous gold, gold-silver, and silver ores and copper ore valuable 

| chiefly for its gold and silver content. The output of these ores | 
totaled 2,115,175 tons, or 98.3 percent, of the State total for all classes 
of ore in 1936; 1,744,691 tons, or 98.5 percent, in 1935; 1,299,469 tons, | 
or 99.3 percent, in 1934; and 832,873 tons, or 98.5 percent, in 1933. | 

| The increase of 151 percent in output of dry and siliceous ore in 1936 
over 1933 resulted principally from large expenditures of capital for 
consolidating, developing, and equipping old gold- and silver-pro- 
ducing properties. Large-scale mining and milling of lead and lead- | 
zinc ores, suspended in 1930-31, had not been resumed to May 20, 
1937. In 1929 combined lead and lead-zinc ores constituted 42 per- 
cent of the State total for all classes of ore. The quantity of gravel 
handled in 1936 at placer mines by 1 floating bucket-type dredge and 
23 land-dredge installations was approximately 943,478 yards; specific 
data on yardage handled at small-scale placer operations are not 
obtainable because of lack of knowledge by the operator of the quan- 
tity of gravel sluiced. 

To continue annual detailed statistics for Colorado on mine pro- 
duction by classes of ore, methods of recovery of metals, and mining 
districts, the data for 1935 not available for inclusion in Minerals 
Yearbook, 1936, are supplied in this chapter.
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: , ORE CLASSIFICATION. | 

Ore sold or treated in Colorado, 1 935-36, with content in terms of recovered metals 

_ Source Ore Gold Silver | Copper | Lead Zinc 

1985 : Fine Fine | 
a Shorttons| ounces | ounces | Pounds | Pounds | Pounds 
Dry and siliceous gold ore____..----------] 1, 308, 308 297, 290.83} 531,139} 705, 508} 4, 109, 337|/......___- 

. Dry and siliceous gold and silver ore.....-| 184, 782| 17,068.36] 282,020] 613, 444] 1, 450, 525]_..---.--- 
Dry and siliceous silver ore__......-.----- 42,444) --151.03]- - 860, 363 18, 650} 1, 311, 069! - 250, 000 an a 

ed 885, 584184 590, 291 4, 673, 522) 1, 337, 6021 6,870,931} 250,000 = 
Copper ore.____.-------------------------| 209,492] 8, 529. 28] 2, 789, 222113, 216,180| 311, 900|-_________ 
Copper-lead ore.._._.......-...----------- 295 89. 70 6, 550 23, 750 79, 200}--.----.-- . 

- Lead ore___--....-------------------------| 16, 419] 5,960.83} 154,468] 52) 202| 3, 147, 503|-__-.____- 
Lead-zine ore. _.___.....---.--2----0------ 9, 244 827.77]... 68, 334 24, 266] 935,.466] 2, 153, 000 

235, 450} 15, 407. 58) 3, 018, 574|18, 316, 398] 4, 474, 069| 2, 153, 000 

Total, lode mines_..-.....----------| 1, 770, 984|329, 917. 80| 4, 692, 096|14, 654, 000/11, 345, 000| 2, 403, 000 
Total, placers...._.......-----------------|----------] 19, 363.00] . 3, 968].-_.---.--}_...:.--__]____.-____ 

| 1, 770, 984|349, 280. 80] 4, 696, 064114, 654, 000/11, 345, 000] 2, 403, 000 | 

1936 a es ss 

Dry and siliceous gold ore. __..-....------| 1, 569, 171/312, 106. 53} 509,673| 627, 515] 4, 003, 410 12, 000 
Dry and siliceous gold and silver ore-.----| 225,294] 22,875.60} 379, 348 947, 012} 1, 330, O65|____.____- 
Dry and siliceous silver ore. _.______------ 66,966} 549.50) 1, 057, 485 57, 159| 2, 453, 616] 200, 000 

. 1, 861, 431/335, 531. 63] 1, 946, 506] 1, 631, 686] 7, 787, 091 212, 000 

Copper ore. _..---.---.------------------| 258, 871] 10, 569. 34] 3, 693, 303/15, 930,055! 987, 107|.-...---_- | 
_ Copper-lead ore.____-.___---------_-.----- 910 15.86] 15,740] 65,540] 271, 500|__________ 

Lead ore_._.-.-.._..-..----..-.------1---- 25, 724| 6,124.15} 220, 644 79, 789] 4, 550, 460).-...-_--- 
Lead-zine ore.._..-......-----------------]} | 9,913) 785.02 23, 878 22,930! 937, 842} 2, 132, 000 | 

290, 418] 17, 494. 37] 3; 953, 565/16, 098, 314; 6, 746, 909} 2, 132, 000 

_ Total, lode mines. __.._..-.........-] 2, 151, 849|353, 026. 00 5, 900, 071|17, 730, 000114, 534, 000| 2, 344, 000 
Total, placers..........-..----------------]----------| 18, 581.00] - 2, 705/_.--..---_]_._-----_.]-.--_---_- 

2, 151, 849/366, 607. 00| 5, 902, 776/17, 730, 000]14, 534, 000] 2, 344, 000 . 

| METALLURGIC INDUSTRY _ . 

There were large successive increases in Colorado in 1935 and 1936 
over 1934 in the quantity of combined gold and gold-silver ores 
treated by flotation concentration. Concentrates produced from these 
ores yielded a large part of the State lead output in both years. 
Equipment for the recovery of gold and silver in ore and concen- 
trates by cyanidation was provided at seven mills in 1936 compared 
with four in 1935 and three in 1934. Details of cyanidation, flota- — 
tion, and other plants operating in 1936 are given under the following 
district reviews. | 

Custom ore-reduction plants operating in Colorado in 1936 were: 
The lead bullion-leady copper matte smelter at Leadville; Golden 
Cycle roast-amalgamation-cyanidation-flotation mill at Colorado | 
Springs; Boulder Mill at Salina, Lehman mill at Jamestown (short 
period only), and St. Joe sampling plant at Boulder, Boulder County; 
Humboldt Consolidated (formerly Clear Creek-Gilpin) sampler and 
mill, Ruth, and Gold Center mills at Idaho Springs, Dumont mill 
at Dumont, and Waitrous mill at Silver Plume, Clear Creek County; 
War Dance mill, Gilpin County; Bryant mill, Lake County; Alma 
Milling & Metals Corporation mill, Park County; Shenandoah-Dives 
mill, San Juan County; Wilfley mill at Kokomo, Summit County; 
and Cripple Creek mill, Teller County.
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Ores were shipped to custom plants in other States in 1936 as fol- 
| lows: Zinc-lead sulphide ore from Lake County to Coffeyville, Kans.; 

zinc concentrates from Pitkin and Gilpin Counties to Amarillo, Tex.; 
iron-copper-silver-gold ore from Eagle County, copper-gold-silver 
concentrates from Clear Creek County, gold-silver-lead-[zince] ore from 
Chaffee County, and gold and gold-silver-lead ores and concentrates 
from the San Juan region to Utah smelters; and zinc-lead-silver-gold 
ore from Dolores, Gunnison, Lake, and Summit Counties to selective 
flotation mills at Midvale and Tooele, Utah. : | 

Details of treatment of the total ore produced in Colorado in 1935 
and 1936 are shown in the following tables. | | 

Mine production of metals in Colorado, 1935-86, by methods of recovery, in terms of 
| | recovered metals 

. . 

Method of recovery Material Gold Silver Copper Lead |. Zine — 

1935 Fine 
Short tons | Fine ounces| ounces Pounds Pounds Pounds 

Ore and concentrates amalgamated._!. 866,891 | 53, 610. 69 21,082 |_...--------|------------]---------- 
. Ore, concentrates, sands, and slimes 

cyanided____....--.-..-----.-----| 558,476 | 122,850.90 | 56,218 |_-_---------|------------|----=----- | 

Concentrates smelted ____..--------- 51, 859 | 115, 609.55 | 909,100 | 1,281, 441 6, 614, 437 250, 000 

Ore smelted __..........------.-----| 272,314 | 37, 846.66 |3, 705, 696 | 13,372,559 | 4, 730,563 | 2, 153, 000 

Placer..._...-..--------------------]-2--------] 19, 363. 00 3,968 |_.._._..----]------------]---------- 

1936 |__| 349, 280. 80 14, 696, 064 | 14, 654,000 | 11, 345,000 | 2, 403, 000 

Ore and concentrates amalgamated_.| 865,905 | 63,804.72 17,596 |_..--------- oe fee eee 
; Ore, concentrates, sands, and slimes 

-eyanided___......_.--------------| 686,908 | 133, 580. 70 48, 573 |_._..-_.-.--]-.-.--------]---------- 
Concentrates smelted _..-.....------ 62, 476 | 123, 876.80 |1, 321,485 | 1,625,627 | 8, 676,138 747, 000 

Ore smelted ___._-_.---..-.---------| 324, 501 31, 763.78 |4, 512,417 | 16, 104, 373 5, 857, 862 | 1, 597, 000 
Placer. _......----.--.--------..----}----------| 18, 581. 00 2,705 |_._._...__..]------------]---------- 

| . - aennnn-ae- 366, 607. 00 5, 902, 776 | 17, 730, 000 14, 534, 000 | 2, 344, 000 

Ore and concentrates treated by amalgamation, ore, concentrates, sands, and slimes 
| treated by cyanidation, and gold and silver contained in bullion and precipitates 

in Colorado, 1935—36 : 
- 

Process Material Gold in Silver in | Quicksilver] Sodium cy- 
treated bullion bullion purchased | anide used 

19385 Short tons | Fine ounces} Fine ounces| Pounds Pounds 
Amalgamation. __.....-.--.--.------------ 866, 891 53, 610. 69 21, 082 2,765 |_...--.--.-- 
Cyanidation --_..._...-__.---.----.-----..] 1 558,476 | 122, 850. 90 56, 218 |_.---------- 2 474, 021 

1936 Tf 
Amalgamation. -_.......-.-.--------------- 865,905 | 63, 804. 72 17, 596 2,077 |...--------- 
Cyanidation - .-..-..--.------------------- 3 686, 908 | 133, 580.70 | . 48, 573 |.....-.---- 4 647, 385 

a 

1 Includes 364,037 tons of sands and slimes from ore and concentrates known to have been first roasted and 
amalgamated, 169,087 tons of estimated tailings from ore first floated and other sands and slimes from iron 
concentrates first amalgamated, and 25,352 tons of crude ore cyanided. 

2 Reduced to equivalent of 96- to 98-percent strength. Actually 914,818 pounds of cyanamid of approxi- 
mately 48- to 49-percent strength and 16,612 pounds of sodium cyanide of 96- to 98-percent strength. 

3 Includes 386,710 tons of sands and slimes from ore and concentrates first roasted and amalgamated, 
202,019 tons of tailings from ore first floated, 6,064 tons of flotation iron concentrates and 35,363 tons of crude 
ore first roasted, and 2,437 tons of flotation and table concentrates and 54,315 tons of crude ore cyanided 

irect. 
4 Reduced to equivalent of 96- to 98-percent strength. Actually 1,065,690 pounds of cyanamid of approxi- 

mately 48- to 49-percent strength and 114,540 pounds of sodium cyanide of 96- to 98-percent strength.
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Mine production of metals from gold and silver mills in Colorado, 1935-86, by counties, 
an terms of recovered metals | : 

| Recovered in Concentrates and recovered metal bullion 

ore ETT eee. County 
treated Concen- 

Gold Silver | _ trates Gold Silver |Copper| Lead 
produced 

Short Fine Fine Short Fine Fine 
- 1985 oo Fons 7 ounces | ounces | ~— tons ounces | ounces |Pounds| Pounds — ees 

Boulder__...-..........---} 68,939 | 18,148.50 | 12, 489 189 679. 00 842 |___-__- 7, 800 
Chaffee_.__.__.__-.-.-.---- 956 438. 56 1, 280 68 652. 18 2,663 | 12, 500 67, 150 
Clear Creek....._..-.....-| 56,494 | 6,936.07 | 15, 204 2,078 | 3,495.23 | 24,252 | 55,450 | 140, 700 
Custer. __.-.-.---.---2---- 8 72 154 |... - 8] || ee 
Eagle...........2.--_------ 182 190.91 ; 1,248 |._-.-_-_-2 {2 --efee eee] 
Fremont. ....__...---.-..- 7 1.20 | _.._.-.]..--------|- ea} ee] |e 
Gilpin..._-....._..._.-..--| 350,905 | 9,953.18 | 19, 157 9,972 | 9,023.29 | 28,373 | 27, 800 38, 050 
Gunnison -__._..--.----__-- 4,697 | 1,618.37 | 1,400 89 133.40 | 1,586 |_..___-_ 7, 700 

Hinsdale_—-_._._._--_-- ee 1 20. 32 § |. --------|---------- |e |e 
Lake._..---------2- eee 4,503 | 1,484.30 | 3,137 201 445.33 | 3,000 | 10,100 | 129, 482 
La Plata_____._____-..----- 100 188.87 | 1, 400 2 1.90 |... 22} 2 flee 
Larimer -_._.__._____------- 46 66. 94 57 |..--------|----------]------__]_-_---__|_--_----- 
Ouray..-_...--.___-__----- 27, 026 7, 168. 81 2, 281 2, 537 | 4, 239.92 | 78,776 |226, 321 427, 961 
Park. 2.222 3,217 | 1, 526. 40 733 29 29. 00 29 }____- feel 
Pitkin..__. 2-22 fee 1.06 j_.__.2__|--- eee eee |e] Jee 
Rio Grande-__..._...-.....} 33,649 | 1,039.00 | 2,155 1,646 | 4,285.00 | 8,577 | 45,000 |_--____-- 
Saguache_____..____-_._..- 4, 451 106. 55 31 80 630. 00 225 300 |___-2 Lee 
San Juan__________--------]---___---- 11. 21 4 |__-.- 2 |e} Jee 

7 San Miguel......_.....-...] 44,897 | 3,231.83 | 3,005 4, 222 | 5, 297.58 |139,620 | 5,388 | 773, 500- 
_ Summit___.- 2. 120 41. 63 278 |_...------|-------.--|-----_--]_- 22 {eee 
Teller_.._.--....._--_-.---| 460, 448 |124, 287.66 | 18, 287 |_....-2.-_]/-_------___|----e fee} 

1, 055, 646 |176, 461. 59 | 77, 300 21,113 /28, 911. 83 /287, 943 |382, 859 |1, 592, 343 
SS. O —l—SS=SSSE™_« «Eee Eee oE—E—T—T—T—E——EeeSSS eee Ee EEE 

1936 , 
~ Boulder_._-_.___._-.--.-..| 33,024 | 11,678.53 | 6,844 140 300. 00 800 | 6,600 29, 000 
Chaffee....-_..-...---.---- 81 83. 66 37 |_-.-------]----------]--------|--------Jeeee--ee 
Clear Creek_...__...-...--| 85, 666 | 14,809.71 | 8, 143 1,659 | 1,969.20 | 39, 237 {128,322 | 209, 504 , 
Custer. ...2.-222-22--- ee 421 85. 56 788 |__-.-..---|----------|--------|------- |e ee 
Eagle__...-. 22-22 68 352.55 | 1,180 |___-_.__-.]-..--_-_-_}_---.- ee} |e 
Gilpin.............._..._..] 348,604 | 10, 261.94 | 17, 139 7,007 | 6, 231.29 | 26,283 | 14, 299 26, 485 
Gunnison__......-..-.----| 10,722 | 2,617.24 | 1,688 164 219.50 | 3,500 |__-_-...| 19,215 
Lake.__-.--..-..-.--.-----| 85,880 | 1,504.65 | 3,955 3, 693 | 4,019.40 | 24,858 | 18,600 | 218, 500 
La Plata.__.....-....__--- 33 106. 30 58 |_--.------|----------/-------- |---| 
Larimer .___.___.-.-------- 59 74. 00 88 |_.--------|----------]------ |e eee 
Montezuma. --_.___..------]------.--. 463. 74 121 |__| fee | eee 
Ouray.-.-.-.-...-.-------.{ 21,499 | 5,656.39 | 1,721 2,005 | 2, 506.30 | 62,409 |200,300 | 354, 000 

Park... ------| 495 | 85 7T | ON 
Rio Grande._.._.....-..--| 49,459 | 4,088.43 | 4,381 2,462 | 8,950.71 | 20,890 | 70,000 |_________ 
Saguache._.._..__._.--.-.- 3, 657 87. 60 25 61 206. 00 136 |_-..._.- 110 
San Juan____.----2--- oe 239 179. 47 96 |----.-----]-----.----]--------|_222 2} eee 

- San Miguel_..._..........| 61,900 | 3,256.72 | 2,661 4, 404 | 5, 705. 76 |108, 629 400 | 791, 760 
Summit_.._....-.2 2222 2-- 121 4, 22 2 28! 17.39 132 |_-----.- 4, 060 
Teller__..-..........-.....]| 607,690 |141, 539.00 | 16,541 |__..---__J--- 22 |ee |e te 

1, 304, 618 |197, 385. 42 | 66, 169 21, 623 |30, 125. 55 |286, 874 |438, 521 |1, 652, 634 

meee
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Mine production of metals from concentrating mills in Colorado, 1935-36, by counties, _ 
7 in terms of recovered metals 

a 

Concentrates and recovered metal | 

| Ore ) : 
County treated | Concen- | oo 

trates Gold Silver Copper Lead Zine 
. produced 

Short Short Fine Fine 
1935 tons tons ounces ounces Pounds Pounds Pounds 

Boulder_.....--..------| 20, 887 1,001 | 2, 527. 36 6, 969 15, 300 10, 000 |_.-------- 
. Clear Creek__----------| 30,190 3, 133 4, 615. 95 23, 887 51, 200 256, 325 |..-------- 

Gilpin..._-..-----.----] . 4, 908 685 673. 21 12,340 | — 10,450 134,900 |---------- 
Hinsdale_.....--.------ 75 6 . 74 803 70 1, 500 |_.-------- 
Lake_.....--.-...------| 28, 583 1,693 | 1,313.60 7,477 3, 450 81, 869 |__.--.---- 
La Plata__----.-------- 11, 284 240 1, 168. 00 11, 361.|____-------- 22,900 |__-------- 
Ouray...--.-------.---- 15, 703 643 87. 40 139, 680 14, 300 407, 000 }_.-------- 
Park.....-.--....------| 114,401 14,670 | 58, 967. 95 ~ 40, 350 91,350 | 1, 675,050 |___-..-_-- 
Pitkin.._.----....---..| 9, 350 777 |_.--.-------| 106,159 |___......_--| | 419,300 | 250,000 
San Juan___.------.----| 176,335 6, 898. | 14, 517. 08 252, 782 617,700 | 1,949,400 |...------- 
San Miguel_.....---.--| 36, 308 1, 000 2, 826. 43 19, 349 94, 762 63, 850 |_--------- 

: 443, 024 30, 746 | 86, 697. 72 621, 157 898, 582 | 5, 022, 094 250,000 

1936 ee ne a 
Boulder___..--.-.------] 78, 005 4,448 | 13, 346. 14 50, 524 24, 260 105,935 |__..------ 
Clear Creek._..-.------| 48, 478 5, 211 6, 688. 29 50, 624 53, 231 300, 319 |__--------- 
Gilpin....------------- 7, 894 1, 049 612. 53 25, 829 | 14, 508 246, 548 12, 000 
Lake_-.....---.--------| 7,320]. 1,478 930. 97 17, 286 6, 017 476,436 | 429, 000 

| | La Plata__.......------] 13, 066 268 | 1, 070. 90 10, 641 |___--_.-- 13, 235 |_..-_----- 
Ouray_..--------------| 19, 620 1, 687 223. 86 329, 319 46,700 | 1,029,000 |__.------- . 

| Park_..---.-_-...-.----| 117,940 | 14,054 | 47, 354. 96 32, 786 19,400 | 1,463,940 |__---_-..-- 
Pitkin...._--..--------] 8, 000 642 |____-------- 80,898 |......------| 300,000] 200, 000 

| San Juan___.__-----.--| 208,174] 11,165 | 21,071.41 421, 691 982, 430 | 3, 031,631 |_-.------- 
San Miguel. --.--.------ 23, 656 ' §97 2, 254. 01 13, 551 36, 360 37, 680 |__-------- 
Summit_......_..__---. 577 259} . 198.18 1, 462 4; 200 18,780 | 106, 000 

522, 730 40,853 | 93,751.25 | 1, 034, 611 | 1,187,106 | 7, 023, 504 747, 000 

Gross metal content of concentrates produced from ores mined in Colorado, 1935-36, 
_ by classes of concentrates smelted | 

ee 

Concen- Gross metal content 
trates |. 

. Class of concentrates preaee O Lead (wet 
y : opper ead (we . weight) Gold | Silver (wet assay) assay) Zinc 

1935 Short tons | Fine ounces| Fine ounces| Pounds Pounds Pounds 
Dry gold.__...___------------- 18,610 | 26,028. 64 82, 785 162, 936 259, 290 505, 505 
Dry gold and silver___.._----- 124 192. 03 4, 606 633 7, 295 6, 748 
Dry silver.._..--------------- 35 |_--.------- 1,823 |.---.------- 3, 811 |_-_L_L eee 
Copper._._...----------------- 1, 542 3, 275. 02 25, 350 155, 756 78, 108 586 
Copper-lead_....------------- 8,941 | 23,277.01 296,859 | 1,143,264 | 2, 235, 620 2, 047, 459 
Lead_..-.._------------------- 22,315 | 62,852. 70 490, 736 168,713 | 4, 762, 336 1, 789, 978 
Zine...-.--------------------- 292 |....--.-----| 6, 941 |---| eee ee 300, 176 

51, 859 | 115, 625. 40 909,100 | 1,631,302 | 7,345, 960 4, 650, 452 

1936 
Dry gold_..._--_-.-.-.--------- 22,213 | 39,302. 91 146, 875 201, 192 574, 280 410, 222 
Dry gold and silver____-_----- 724 570. 83 12, 738 27, 788 33, 573 10, 100 
Dry silver___._--.---..------- 95 13. 84 10, 011 242 3, 713 1, 518 
Copper. __...-.--------------- 1, 716 3, 199. 99 29, 780 212, 374 69, 770 1, 896 
Copper-lead_-__-..-.--------- 9, 566 | 21,041.95 334, 280 | 1,339,764 | 1,572, 585 1, 651, 415 
Lead.....-.------------------- 27,271 | 59,717.07 784, 527 223,583 | 7,371, 627 2, 377, 020 
Zinc. ..-----.----------------- 891 32. 45 4, 839 4,148 14, 355 855, 540 

62,476 | 123, 879.04 | 1,323,050 | 2,009,091 | 9, 639, 903 5, 307, 711 
|
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Mine production of metals from Colorado concentrates shipped to smelters, 1985-36, : 
an terms of recovered metals 

BY COUNTIES . 

Concen Gold - Silver Copper ‘Lead Zine 

1935 Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 
Boulder.....-..___---__----_-_- 1,190 | 3,206.36 7, 811 15, 300 17, 800 |.--------.-- 
Chaffee___.......__--___--___- 68 652. 18 2, 663 12, 500 67, 150 |_-_--_---__- ~ 

7 Clear Creek-....-..---.-------| 5, 211. | 8,111.18 | = 48,139 | = -:106, 650 | 397, 025 |____-_-_---- ae 
Gilpin ..__--_22 10,657 | 9,696. 50 40, 713 38, 250 172, 950 |__----.---. 
Gunnison.-.-......---------.- 89 133. 40 1, 586 |... 7, 700 j_----------. 
Hinsdale... 6 .74 803 70 1, 500 j_--..----.-- 
Lake___.-.....--..------------ 1,894 | 1,758.93 |. 10,477 13, 550 211, 351 |_------ 
La Plata.............-._..____ 242 1, 169. 90 11, 361 jue} 22, 900 J___--_------ 
Ouray ...------..--2--- 3, 180 4, 327. 32 218,456 | 240,621 834, 961 }_-._-_-.--_. . 
Park......-----...-.--- 14,699 | 58,996. 95 40, 379 91,350 | 1,675,050 |_-_.._..--.. 
Pitkin. .----22.2 ee 777 |_u--.-. ee 106, 159 j_--_ 419, 300 250, 000 
Rio Grande...........-.-.---_ 1, 646 4, 285. 00 8, 577 45,000 |__..---_----]-----------. 
Saguache. -._---..-.- 22. 80 630. 00 225 300 j__.--__--_.-J--.-------.. 
San Juan... 2 6,898 | 14,517.08 252, 782 617,700 | 1,949,400 }..-.-.-_-... 
San Miguel__-__._._...._____- 5,222) 8,124.01 158, 969 100, 150 837, 350 |_--_---_---. 

51, 859 | 115, 609. 55 909, 100 1, 281, 441 6, 614, 437 250, 000 

1936 
Boulder...-..-.--.----.--___-_|) 4,588 | 13,646.14 51, 324 30, 860 134, 9385 |__-..----.-. 
Clear Creek.._-.__._-.--.____- 6, 870 8, 657. 49 89, 861 181, 553 509, 823 |______---.__ 
Gilpin... 8, 056 6, 843. 82 52, 112 28, 807 273, 033 12, 000 
Gunnison...__.-...----.-.-.- 164 219. 50 3, 500 {-_---- 19, 215 {___-.--_---- 
Lake.._.__.-.---------------- 5,166 | 4,950.37 42, 144 24, 617 694, 936 429, 000 
La Plata.........--_._-_-.____! 268 1, 070. 90 10, 641 |..-----____ 13, 235 |..--------.. 
Ouray..-...-.--_------- ee 3, 692 2, 730. 16 391, 728 . 247,000 | 1,383,000 |_......_-_-- 
Park..222 oe 14,054 | 47,354. 96 32, 786 19, 400 1, 463, 940 |_.-.-_-_---- 
Pitkin_ 2... ee 642 |... 80, 898 j_.--...-_-__ 300, 000 200, 000 . 
Rio Grande..._.....-...-.-.-- 2, 462 8, 950. 71 20, 890 70, OOO |... fee ; 
Saguache___..._-_-------- 61 206. 00 136 |... -.-. 110 j-.--.------ 
San Juan_____--_- ee 11,165 | 21,071. 41 421, 691 982,430 | 3,031, 681 |....._---_-- 
San Miguel____..--- 5, 001 7, 959. 77 122, 180 36, 760 829, 440 j..--._._.-.. 
Summit__--_----------------- 287 215. 57 1, 594 4, 200 22, 840 106, 000 

62,476 | 123, 876. 80 1, 321, 485 1, 625,627 | 8, 676, 138 747, 000 

BY CLASSES OF CONCENTRATES SMELTED . 

i GBR ae a ee an a fe i nn es va ae ang 

Dry gold_...------ 18,610 | 26,012.79 82, 785 130, 400 231, 341 |... ee 
Dry gold and silver_.__._______ 124 192. 03 4, 606 450 6, 575 |i 
Dry silver. _....-.------__-_.. 35 |... 1, 823 |_-..--.--___ 2,300 |_--.-------. 
Copper. ....-------- 1, 542 3, 275. 02 25, 350 138, 300 71, 650 J------- eC 
Copper-lead ___....----__-_____ 8,941 | 23, 277.01 296, 859 876,521 | 2,012, 762 |_.._..-_._--. 
Lead... 22,315 | 62,852.70 490, 736 135,770 | 4, 289, 809 |___.-______- 
Zinc... 292 || 6,941 }oif 250, 000 . 

51, 859 | 115, 609. 55 909,100 | 1, 281, 441 6, 614, 437 250, 000 

19386 
Dry gold__.._._...----.-_._- 22,213 | 39,302.91 146, 875 160, 335 516, 676 |_.....------ 
Dry gold and silver_..______._ 724 570. 83 12, 738 20, 033 30, 192 |... ee 
Dry silver...-....------______ 95 13. 84 10, 011 169 3, 865 |.-..-----.-. 
Copper. .-..--..-----.--..-.-- 1, 716 3, 199. 99 29,:780 194, 000 53, 541 Jo 
Copper-lead._....-___--..____ 9,566 | 21,041.95 334, 280 } 1,072,004] 1,415, 506 |_...-..___.. 

, Lead... 2-2 27,271 | 59,717.07 784, 527 175, 444 | 6, 648, 745 J... 
Zine_..--...---- 891 30. 21 3, 274 3, 642 8, 113 747, 000 , 

62, 476 | 123,876.80 | 1,321,485 | 1,625,627 | 8, 676, 138 747, 000 

153336—37———21
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Gross metal content of Colorado crude ore shipped to smelters, 1935-36, by classes of ore 

Gross metal content 
Class of ore Ore ——— 

. Gold Silver Copper Lead Zine 

Fine 
1935 Shorttons | Percent | Fineounces| ounces Pounds Pounds | Pounds 

Dry gold_._....--..-..--- 24, 237 8.90 | 22,090. 95 91, 696 86,966 | 574,705 36, 648 
Dry gold and silver__.-_-- 2, 039 «75 808. 44 39, 276 7, 764 56, 303 6, 064 
Dry silver__.....---.----- 16, 508 6. 06 53. 23 606, 739 4,976 519, 390 12,027 
Copper_......-----------| 209, 492 76. 93 8, 529.28 | 2, 789,222 | 13, 629, 062 565, 106 | 4, 186, 340 
Copper-lead_....-_---.--- 295 ll 89. 70 . 6, 550 29, 728 87,991 |_-..------ 
Lead_._......--.-------.- 10, 499 3. 86 5, 447. 86 103, 882 36, 789 | 2, 634, 777 47, 738 
Lead-zine_.......---.---- 9, 244 3. 39 827.77 68, 334 30, 015 | 1, 208,070 | 2, 611, 735 

272, 314 100.00 | 37,847.23 | 3,705, 699 | 13,825,300 | 5, 646,342 | 6,900, 552 

Dry gold...._-....-_..-.- 13, 136 4.05 | 15,119.49 47,915 51, 666 360, 932 53, 116 
Dry gold and silver... .--- 4, 475 1.38 1, 310. 67 33, 807 15, 220 102, 100 15, 864 
Dry silver.........-.-.-..| 34,330 10. 58 279. 74 613, 661 15, 229 | 1, 194, 706 13, 317 . 
Copper.....--..--..----.| 258, 871 78.23 | 10,569.34 | 8, 693,303 | 16, 595,827 | 1,969,969 | 5,074, 880 
Copper-lead__....-.--...- 910 . 28 15. 86 15, 740 79, 831 304, 266 |...------- 
Lead_.--.--..--.--------- 11, 423 3. 52 4, 164. 21 92, 537 38, 669 | 2,712,810 372, 261 
Lead-zine........-------- 6, 356 1. 96 305. 24 15, 490 15, 767 901, 859 | 1, 948, 259 

, 324, 501 100.00 | 31, 764.55 | 4,512,453 | 16,812,209 | 7, 546,642 | 7,477, 697 

Mine production of metals from Colorado crude ore shipped to smelters, 1935-36, in | 
| terms of recovered metals 

BY COUNTIES 

Ore Gold Silver Copper — Lead Zine 

| 1935 Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 
Boulder.............------.-.- 692 498, 14 13, 684 2, 700 31, 200 j.----------- 
Chaffee.........------ 2. 331 217. 06 3, 399 9, 500 $2, 850 |------------ 
Clear Creek_..-....-...------- 2,078 | 1,114.35 37, 553 23, 350 160,975 |.....------- 
Custer___....-------------...- 228 . 08 7, 494 4, 000 37,100 |_----------- 
Dolores__..___.-.-.----------- 1, 082 655. 54 71, 040 25, 000 280, 500 283, 000 
Eagle_......_._-_-.-.---.----- 210, 405 9, 659.89 | 2,791,013 | 13, 183, 000 309, 000 |.-.--------- 

: Gilpin._.....-.- 2-2 1, 589 558. 72 17, 730 20, 750 57,050 |--.--------. 
Gunnison............-_.------ 549 267.17 7,062 |_.-..---..-. 59, 100 |--.--------- ‘ 

Hinsdale.........-.------...--- 21 124. 14 184 930 1, 700 |.----------- 
Lake._...._._-.-..-------.---- 30, 600 | 11, 020. 97 100, 626 47,450 | 2,370,349 1, 848, 000 

- La Plata.._......---.--------- 201 808. 63 4,167 |--.-.------- 500 |--.-.------- 
Las Animas.........--..----. 1 11 14 |i. 160 |_-.-_----.-- 
Mineral]...-.--.------2 9, 312 21. 51 499, 680 |_._.-.-.--.. 351, 800 |.-----.----- 
Moffat._...........-----.-.--- 19 . 20 46 0 a 
Montezuma_..._._.-_-..------ 81 273. 06 562 |_._.......__|_--.-------.].---.------- 
Ouray......------------------ 685 1, 001. 87 5, 439 12, 379 22, 239 22, 000 
Park.........-.-----.--------- 4,122 6, 611. 45 20, 342 650 233, 450 |_-_.--_.---- 

: Pitkin.._....-.-_-_--.-------- 6, 580 {...-.----.-- 68, 049 |__._.-----.- 124,000 |__--.-.--.-- 
Rio Grande__._._.....--.----- 1, 297 2, 795. 00 1,691 |_.--.--_-_..]------------]--------.--- 
Saguache..._-.-...-.-------_- 199 1.88 4, 384 17, 700 61, 500 j_-_-.------- 
San Juan______--.- 2. ee 1, 038 1, 260. 11 29, 454 6, 300 468, 800 |_---.-.----- 
San Miguel__.._...--.-.--__2- 379 371. 58 10, 940 4, 850 22, 850 |__---------.. 
Summit_....---22 22 875 585. 20 11, 143 8, 000 105, 500 |_--..-_-_-_. 

1936 272,314 | 37,846.66 | 3,705,696 | 13,372,559 | 4,730,563 2, 153, 000 

Boulder_....--...---.--------- 204 264. 73 883 1, 140 65 |_----- ee 
Chaffee__..........----------- 1, 447 1, 494. 54 13, 728 18, 000 234, 000 |_-..-----._- 
Clear Creek...-......-.-.----- 1, 431 893. 00 13, 872 5, 847 68,477 |...--.-.-.-- 
Custer.......--...-...-------- 241 6. 44 5, 110 2, 300 44,000 |..--.--_---- 

Dolores_._....-.-...-.-----_-- 808 308. 60 20, 031 14, 000 238, 000 279, 000 
Eagle..__.....--.-.------------ 254,900 | 11,592.85 | 3,696,452 | 15, 932, 700 982, 800 |_--..-.-.-..- 
Gilpin.___--...-.---- 2 -.- _ 946 714, 44 7, 778 3, 193 55, 667 |_.--..- 2-2 -- 
Gunnison__-......--------.---- 80 31. 06 568 |..--.------- 6, 785 5, 000 

Hinsdale_......-...---..------ 29 90. 60 62 |_.-.--..---- 400 |_-------- ee 
Lake. _._..-..._--_---------- 24, 921 7, 235. 58 87, 706 18, 383 | 2, 412, 064 1, 313, 000 
La Plata._...-...._..-- + --_- 16 27. 40 352 |__--..------ 65 joe 
Mesa. __--...----------------- 14 |-.-.-.----- 14 1,000 |-_-.------_-|-------2- Le 
Mineral_..-.....-...---.------ 10, 738 |..---------- 422,071 |-...-------- 370, 800 |.---..--___ 
Montezuma...-..-.__-------_- 216 1, 129. 46 3, 293 2,000 |....-.------|----_______- 
Ouray ...-----._-------------- 392 565. 25 12, 715 3, 500 27,000 |_...----____ 
Park_.-_...--------2 eee 1, 990 4, 992. 53 16, 194 5, 600 170, 060 |--.-..-____- 
Pitkin._.--.---2 eee 18, 700 4. 60 117, 421 |_----.2-__--- 369, 000 |-.-._._____- 
Routt. .--..---.--.2- eee 9 2. 06 444 200 3,600 j-.---______- 
Saguache._.__._.--..--------- 934 21. 66 16, 169 65, 000 278, 590 |-..-.______- 
San Juan____---.. 2-2 868 909. 12 10, 816 8, 970 81, 269 |_.-.--_- Le 
San Miguel-_-_..-_....-..-.-.-- 4, 254 950. 31 42, 343 14, 240 304, 560 |.--.._______ 
Summit._...------222----- 2 1, 363 529. 55 24, 395 8, 300 210, 660 |.---_-_-__- 

324,501 | 31,763.78 | 4,512,417 | 16,104,373 | 5,857, 862 1, 597, 000
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Mine production of metals from Colorado crude ore shipped to smelters, 1935-36, an 

terms of recovered metals—-Continued 

BY CLASSES OF ORE 

Ore Gold Silver Copper Lead Zinc 

1935 Short tons | Fine ounces | Fine ounces| Pounds |. Pounds Pounds 
Dry gold___-..-------.---- 2. 24,237 | 22,090.38 91, 693 68, 354 515,725 |----..---.-- 
Dry gold and silver__..-._._.. 2, 039 808. 44 39, 276 6, 634 | - 50, 550 j---..---..-- 

. _ Dry silver....-.-------------- 16, 508 53. 23 606, 739 3, 980 466, 619 |_....-.----- ae 
Copper..---------------------} 209,492]. 8,529.28 | 2, 789, 222 | 13, 216, 180 311, 900 |..-....----- 
Copper-lead__._.-.------.---- 295 89. 70 6, 550 23,750 | 79,200 f----------2- 0 - a 
Lead.....---.-------------- 10, 499 5, 447. 86 103, 882 29,395 | 2,371,108 |...-.----.-- : 

Total to copper and 
Jead plants_......----- 263,070 | 37,018.89 | 3,637,362 | 13,348,298 | 3,795,097 |_.--.----.-- 

Lead-zine._.-.---..-.--.------ 9, 244 . 827.77 68, 334 24, 266 935, 466 2, 153, 000 

272,314 | 37, 846. 66 3, 705, 696 | 13,372,559 | 4, 730, 563 2, 153, 000 

1936 
Dry gold___.._---.-_- 2 -_-- 13,136 | 15,119.49 47,915 42, 039 323, 789 |_....-.---.- 
Dry gold and silver_......._-- 4, 475 1, 310. 67 | - 33, 807 12, 194 92,013 |-_-..---..-- 
Dry silver__._------2.-.------ 34, 330 279. 74 613, 661 13,177 | 1,067,058 |_....----.-- 
Copper. ...------------------- 253,871 | 10,569.34 | 3,693, 303 | 15, 930, 055 987,107 |__.-.-..-..- 
Copper-lead.......--...------ 910 | | 15. 86 15, 740 65, 540 271, 500 |_._..------. 
Lead_..-..2--.--- 2 ---- + -ee 11, 423 4,163. 44 - 92, 501 28, 655 2, 432, 714 nena --o n-ne 

| Total to copper and 
lead plants......._.--- 318,145 | 31, 458. 54 4, 496,927 | 16,091,660 | 5,174,181 j---..-.----- 

Lead-zine__..-....-.-.--.----- 6, 356 305. 24 15, 490 12, 713 683, 681 1, 597, 000 

324,501 | 31,763.78 | 4,512,417 | 16,104,373 | 5,857, 862 1, 597, 000 
a



REVIEW BY COUNTIES AND DISTRICTS C2 
e e cy e | bo 

Mine production of gold, silver, copper, lead, and zinc in Colorado, 1935-86, by counties and districts, in terms of recovered metals 

Mines pro- : . 
ducing Gold Silver 

vas Ore sold . Total 

Lode | Placer Lode Placer - Total Lode Placer Total 

Fine Fine Fine | Fine 
1935 Short tons | Fine ounces| ounces |Fineounees| ounces | ounces! ounces Pounds Pounds Pounds 

Adams County......-...-.--------|_.------ 19 Joe eee 45, 34 45, 34 |... lu... 7 7 |o----n eee een enn [eee wee ee $1, 592 Kd 
Arapahoe County.......-....-----]-.-.---- 33 |..-..-.----|-------.---- 60. 26 60.26 jie eee eee fee ne eee ee [ne en eee wee 2, 109 jad 
Boulder County: . 2 

Central.....-.--.-.-----.-- +. -e 30 |..._---- 4, 086 2,272.60 {_..........] 2, 272.60 | 3, 108 |_....--. 3, 108 4, 700 16, 500 |...-.---. 2. 82, 825 es 
Gold Hill... 22 68 4 34, 005 6, 680. 00 19. 97 6, 699. 97 12, 224 3 12, 227 11, 300 | . 8,900 J... eo. 244, 581 kg 
Grand Island...-...-..-...._-- 16 4 1,127 642. 60 209. 03 851. 63 10, 869 11 10, 880 jee. 10, 900 j.....-.....| 38, 063 
Magnolia.._..... 2-2-2. eee a 5, 052 1, 599.40 |_-..-......| 1, 699.40 (a 60 Joe ff eee 56, 015 E 
Sugar Loaf__._.. 2 49 9 37,555 | 10, 057. 60 549.20 | 10, 606. 80 6, 421 60 | = 6, 471 [Loe ee 10,100 j...........| 376, 293 TR 
Ward... 22 wee 34 |-...-...] 3, 693 600. 80 }...-...-.-.- 600. 80 1,312 |__-..-... 1, 312 2, 000 2,600 |-.........- 22, 241 

Chaffee County: |. . s 
Arkansas River. ......-.-.-.-.]-..2-.-. 10 |i... eee. {epee 17. 46 17.46 |... 28. 1 Lo fief eee 612 
Chalk Creek.......-..-_....-. ys 978 1,108. 63 j.....-.....} 1, 108. 63 6,361 |____..-. 6, 361 13, 500 85, 400 |... 2.2.8 47,911 5 
Four Mile._...-.----.--2-----. 1 2 53 22. 34 3. 48 25. 77 an ne 2 jenn een nee eee eee een ee [ene eee ween 903 
Granite t,o. ee 6 20 78 120. 92 228. 14 344. 06 46 49 95 jis... 800 |... ee 12, 142 oon 
Monarch. ....-..2._-- eee | 10 ~20 foveeeee . 20 72 | ul 72 800° 4,300 |. oo. 297 © 
Riverside... ......-..-.-------e 3 |... 101 47.17 jinn ete 47.17 775 fovne ee 775 2, 000 9,500 |..--.---.2. 2, 754 © 
Turret. .....--.-----------+--- i 67 8. 54 Jocwe ll 8. 54 86 ji... Lee 86 5, 700 |..-.---...--|-.---.-2.-- 834 ra 

Clear Creek County: “ 
Alice. ...2 2-2. 9 |_...-.-. 13,642 | = 1, 443.20 |---|) 1,443.20 | 4, 859 JL 4, 359 24, 650 10, 700 |... .-2 2.8 56, 119 fee 
Argentine.......-.-_--..-.---- ee 406 18. 80 |. .-2.-..--. 18. 80 8,498 |......-- 8,498 Ji... -u.- 14, 700 |......--.-- 7, 354 8 
Empire... 2.22.2 eee. 21 j..-...- 19, 075 4, 573.80 |..-..-..-..| 4,573.80 1,006 }..2..--- 1, 006 700 12,800 }...-......-; 161,376 <4 
Geneva Creek__.......-------- a 14 28.00 fj... ee 28. 00 1,198 |... 2. 1, 198 1,300 |e. 1, 949 
Griffith... 22 a 1, 132 108.94 |i. we. 108. 94 10, 843 |..---2-- 10, 343 800 15, 500 |e ele 11, 983 
Idaho Springs. .......--.---..- 72 81 49, 165 8, 767. 20 209. 40 8, 976. 60 64, 402 39 64, 441 98, 400 442,900 |-.......... 386, 381 
Montana_-__......_....-------- 12 |__-..... 1,114 41.26 j.. 2... 2... 41. 26 6,727 |_...-.-. - 6, 727 300 17, 200 |_..-.--.n ee 6, 992 
Trail Creek._...........------- i 4,214 1,180.40 {_--.22 Lee. 1, 180. 40 4,363 |... 4, 363 3, 850 44,200 #1... 2... 46, 538 

Costilla County: Grayback_......|...----- 1 jini --e eee] ee 2. 00 2.00 |..-2---- 2-8 |e |e neeeee|n e  ee ne  nn e nnee e eeeewenene 70 
Custer County: 

Hardscrabble_....._....----.-- 5 |.---.--- 230 es 17 7,499 |__...2.- 7, 499 4, 000 - 87,100 |... 1+ 7, 212 
Rosita Hills_....._-...-....--- 1 footie . 6 ~63 |. 22-2... . 63 149 |__- 2. 149 jiu} eee 129 

Delta County. ._--..-..-----...-.-|-------- 1 lien n nee 1.20 | . 1.20 jouw | ee eee ee ee [pee eee eee eee 42 
Denver County.._.....--------.--|---.---- 59 |_...--.----]---.--.----- 39. 34 39. 34 |---| |e ne [nee lee eee fee eee ee 1, 377 
Dolores County: Pioneer_...__--.. 7 |-------- 1, 082 655. 54 j.-...-.--.. 655. 54 71, 040 j_-...22. 71, 040 25, 000 280, 500 283, 000 99, 751 
Douglas County_..........-..-.-..|-------- 27 |...--------|------------ 71.80 71.80 |.- nnn | ne | en eee | pn ee eee [ne eee eee en | new ewe nee 2, 513 
Eagle County: 

Burns. _....-.-.-.-------------|-------- 7 [on----nnee-|ennn ee enna ee 59. 06 59.06 |--..--...-- 14 14 joe ee nee eee 2, 077 
Red Cliff....-....--..---2----- 14 |........) 210, §87 9,850.80 !_....--....! 9,850.80 ! 2,792, 256 |___..___! 2, 792, 256 | 13, 183, 000 309, 000 !_...__.....! 3, 458, 261



4 

Elbert County..------------------|---.---- 2 |-----------|------+----- 6. 94 6.94 [2-2-2 |e |---| eee [eee ene [ene eee ee 243 
Fremont County: | 

Arkansas River_......_------.-|-----... AL fee 42, 63 «= 42,63 f..2 le 7 7 | enw nee n wenn (pee e nee een [pee eee 1, 497 
Hiliside..-...-..-----------.-- 1 |-------- 7 11,20 [eee 1,20 |-...------- |---| eee |e ee fee ee |e ee 42 | 

Gilpin County: | 
Southern....------.-..-.--...- 90 130 356, 313 | 19, 980. 83 730.43 | 20, 681. 26 76, 643 213 76, 856 44, 000 — 229,900 |-....-.----{ 791,982 

Northern...--..-.-.-.--------- 19 24 1, 089 257. 57 88. 17 345. 74 957 11 968 15, 000 100 |.-...------ 14,046 © 
Grand County..._-..-.---.-.-----|------.- 3 |-----------|------ 4 e ee 2. 83 2.83 |.-.--------|--------|----------- |---| eee eee [ee eee eee 99 
Gunnison County: | | Ss 

Elk Mountain..-.--......-.-.- 4 1 520 28. 74 ' 2,49 31, 23 3, 637 |. 2. 3, 637 |... .------- 650 |_....-..--- 3,733 + 
Gold Brick..._-..---..----...- 13 |---.--.. 4, 578 1, 985. 23 |.-.._-..--- 1, 985. 23 4,345 |. Lo. 4,345 |......-----. 22,400 |....---..-- 73,502 wy 
Quartz Creek........-...------ 2 |-.------ 25 1-09 [22 ---- ee 1,09 |. st 199 j..--.--.----| 750 |.--.------ 21L 
Rock Creek. .--.-..----.------ > ee 3 | 40 |e . . 40 199 |__._-.- 199 |___.-__.----|--..--------|----------- iy 
Taylor Park (Tin Cup)---...- 3 12 48{ 88 37.17 38. 05 526 7 583 |_.__.-.----- 7,000 |........-.- 1,995 < 
Tomichi.._..-..---.-.-----.--- 2 |...---.- 72 2,60 |-.......-.- 2, 60 1,142 |...--} 1,142 |e eelte---| 36,000 |e. 2,352 & 

Hinsdale County: | is) 
Galena........-.--.-.--------- 2 j--.-.--- 77 114 [ei eel. 1,14 B43 | ee 843 400 | - 1,850 |_.._......- 741 
Lake.....-...-------..-------- 2 |---....- 20 144. 06 ween en enna 144, 06 149 |_-__o__. 149. 600 1,650 Jee eee. 5, 265 © 

Jackson County.-.....-..-.--------]----..-- 7 |-.-------.-|---.----.--- 18. 57 18, 57 |--..-------|---.----|--.------ |e eee eee eee [ee eee 650 © 
Jefferson County._..-.-.-_---..----].---.--- 48 |-...--.--.-|---.--------| 4, 623. 14 4, 623.14 |-..._....--- 640 640 |....-.---..-|-...--------|.-2-.----.-| 162,270 0 
Lake County: | hy 

Alicante....---..--.--.---.---- 2 |.---.--- 9 g- 51 wane nnn ene 2. 51 5 ye 32 |.-.---..----| 1, 600 {_--___----._| 175 = 
California (Leadville) .....-..- 41 19 68, 164 | 13, 811. 51 340,23 | 14,151.74 109, 504 82 109, 586 61,000 | 2,575, 000 | 1, 848, 000 763, 451 rd 
Granite 1.....-...-..-...-.-.-- 1 7 34 54. 09 21.17 75. 26 32 3 35 |.--.-----1--|.-5---.-----|------- ene 2,659 ~ 
Lackawanna Gulch....-.....-- 7 33 180, 29 |.....-.---- 180. 29 50 |..---..- 50 |------------|------------|---.------- 6,346 ff 
8t. Kevin._.-.......-..---..-- 2 |..--..-- 842 95. 71 |. --.------ 95. 71 4,423 |. 2... 4,423 j|...-.---_.-- 2,000 {.-...-..--. 6, 609 ty 
Tennessee Pass.__...--....-.-- 2 en 89 79. 80 |2....------ 79. 80 64 |..----.- 64 |.---------- |e 4---------|-----e-- ee 2,839 > 
Twin Lakes.._...........----- 1 2 16 40.29 | 1,354. 60 1, 394. 89 135 441 576 |..-.-.-22--e 3,100 |.......-... 49, 359 SJ So 

La Plata County: | | . - 
California....---..-...-..---.- 14 4 11, 578 ae 13. 14 2, 162. 14 16,925 |_...-._. 16,925 |..---......- 23, 400 |-.-------.- 88, 776 > 
Vallecito__....--.------------- 1 |__.....- 7 18.40 |_-.....--- 18. 40. 3 |_.------ 3 |------------ |e eee] eee 66 

Larimer County: o 
Manhattan..---._--..--.-.--..- 1 |...--.-. 2 1,97 |_.....-...- 1.97 2 I |. .-..-----|---2--------|--e eee 70 
Masonville....:...-.-..-----.. 2 |------. 44 s/n 64, 97 56 |__._-.-- 56 |_..-..---.--|--...-------|------ eee 2,314 SN 

Las Animas County.....-......--- | 4 (11 |e... -.---- 11 14]... 14 j------------} 100 Jee - 13 & 
Mesa County........-------------|-------- 1] |....-..-..-].-..---0---- 8. 74 8.74 |._.-_--.---|.-------|-----------|---2 een ee [ee eee ne nn | een neon 306 Z | 
Mineral County..__........-....-- 7 |-.---.-. 9, 312 21. 51 wnwenennnee 21, 51 499, 680 {|........| 499,680 |... 22 28. 351, 800 |.........-.| 373,970 C2 
Moffat County: ! , | 4 

Douglas Mountain... .........- 1 |-.-..--- 19 |.20 |.....-.--.- - 20 46 |.......- 46 6,000 |..----.-----|-----------| 588i | 
Fourmile (Timberlake)...._.._]......_- 8 |_....------ nevencotoces 123. 11 123.11 |.....-..... 7 7 [eo -e noe [eee eee [eee eee 4,314 
Lay. ..-....----.--..----------]--_----- 2 j..------~-.]---- Le. 3. 69 3.69 |... | ele wee (eee e enn |e nace nnn 129 © 

Montezuma County..._.-.-_.....- 2 j-----2.. 81 273.06 |_----...... 273. 06 562 |..___... 562 |_.--------- |e nee |e eee eee 9,961 © 
Montrose County: | 7 te ot 

La Sal.._...2.....-.-----------|----.--- 23 |_..--------|-.----..---.| 122, 60 122. 60 |.._.. 22-22. 28 28 |. enn nen een ene [ne nee en eee 4,311 O 
Naturita.........---.-.-2---.-|2------- 35 |_.-..-----.|.-.--------- 178. 49 178.49 |...... 22. 54 54 |_o ee el | eee |e 6,286 bd 

Ouray County: | > 
Red Mountain. -..........-..- ee Os es a aC 60 |_...-_- 60 200 4,800 5, 000 472 
Ridgway....-..-.-----.-------].0------ 8 |..------.--|-------4---- 22. 03 22.03 |.....-.-.-. 7 7 |.----.------|----------- |e eee eee 776 © 
Sneffels........-..--.--.--.-.-- 4 |........ 27,047 | 11,414.97 |......-_-..| 11,414.97 81, 280 |_.-....- 81, 280 226, 400 429, 700 1, 000 493, 967 
Uncompahegre.......-...-.-..0- 6 j-..-.--. 16, 348 1, 083.03 |.....-..--.1 1,083.03 144,836 |........1 144, 836 26,400 | . 422, 700 16, 000 161, 810 

See footnotes at end of table. | ce 
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Mine production of gold, silver, copper, lead, and zinc in Colorado, 1935-86, by counties and districts, in terms of recovered metals—Continued 0 

—_—_—— rr. OO mn hh 

Mines pro- Gold Silver ucing 
ar ‘ | Ore sold . Total | 

County and district ———__—_____—__—__| or treated |-_—________________—__—___——_—__ | ——_—__——_——_——————__—_——_— Copper Lead Zine value . 

Lode | Placer Lode Placer Total | Lode Placer Total 

ff ed | | 

1935—Continued Fine Fine Fine Fine 
Park County: Short tons | Fine ounces| ounces |Fine ounces|' ounces ounces ounces Pounds Pounds Pounds 

Alma Placers.. .....-..------..|.---.--- 1 fii eee | wee] 3, 007. 43 3,007.43 |... le. 612 612 |... 22 .-| $105, 700 
Beaver Creek...._.--.-.-...---]..------ § Joe eee |e eee 44, 23 44.23 | 2-2-8. 4 4 |i} 1, 551 
Buekskin....-.--..------.----- 8 8 867 — 350. 20 16. 52 366. 72 1,017 3 1,020 j-.-....---.- 4,750 |... 2.2. 13, 758 
Consolidated Montgomery. ..- 1 1, 072 446, 74 |...-...---- 446. 74 1,312 |... 1,312 |.---.------. 3,800 |_._.--.--_- 16,731 £ 
Fairplay_....-----.-----....---]--.----- 25 |-.--.--.---]-.---------- 601. 43 601.43 J.-L le 128 | 128 |... 2 -- |e} eee 21,142 
Mosquito.......--..------.---- 16 2 119, 775 66, 330. 40 16. 25 66, 346. 65 59, 126 |--.- 59, 125 92, 000 1, 899, 950 |_.__.......] 2, 448, 263 Zz, 
Tarryall...-...---- nee ee eee 2 36 26 7.46 | 1,122.20) 1,129.66 j_...2.2_2.. 93 93 |... eee] ef 39,605 & 

Pitkin County: | rm | 
Lincoln Guleh.....--.-..-.---. 1 [i ee |e - e ee 1.06 |---.-- 22... 1.06 joo | ee | eee ee ee enn elec ene ce eee 37. 
Roaring Fork-.....------------ 3 |... -.-- 15, 880 |--.---..-~--|-----------|--- eee ee} 174,208 |e) 174, 208 J... ee 543, 300 250, 000 157,944 

Rio Grande County: Summitville. ) 34, 946 8,119.00 j.-.........| 8,119.00 12, 423 |_..-.... 12, 423 ~ 45,000 | --- 2 - te] ] 296,829 =~. 
Routt County: Hahns Peak_.....2}..._-..- 8 Jon eenen ee |e e een n ene ne 32. 00 82.00 |... 8 Bf ee 1, 128 kK 
Saguache County: : | rd 

Blake_..-._......-.----..-.2--- | 20 7.55 |----2.2. eee 7.55 |e. | eee ee lee eee eee n ne | peepee nee 264 > 
Crestone...---.---..--.------. os 4,431 729.00 |--.-.-----. 729. 00 - 256 |. lee 256 300 |..-2 eee] 25, 724 bd 
Kerber Creek.......-.-.-.....- 5 |.-.-.2-- 199 1.88 |_.......... 1.88 4,384 |_..2..Le 4, 384 17, 700 61, 500 j_. 2-28 7, 146 By 

San Juan County: 
Animas......----------.-2--- 13 3 177, 262 | 14, 678. 97 5.63 | 14, 684. 60 276, 978 3 276, 981 624,000 | 2,415, 500 |...--......] 861, 453 2 
Eureka..-..--.--.-.-.--------- 2 1 111] 1,109.43 333.97 | 1,443. 40 5, 262 175 5, 487 |....------- 2,700 |......-.-..| 54,535 © 

San Miguel County: ; R . 

Tron Springs.....--..--.-----.. a 157 | 118. 52 |.-.--.-.... 113. 52 8, 889 |... 8. 8, 889 3, 950 18, 750 |_.......... 11, 440 
Lower San Miguel-.......-.--- 2 12 6 3. 29 25. 23 28. 52 32 11. 43 |__.--.--n--- 200 |_........-- 1,037 & : 
Mount Wilson.......-.--..-.2- 2 |_o 2. 13 §2.94 |... 52. 94 139 |... 228 139 ji... 2-22. 350 |_..-.-...-. 1,967 o9 
Upper San Miguel_...........- 17 11 81, 408 11, 557. 17 22, 17 11, 579. 34 1638, 854 7 163, 861 101,050 | 840,900 |..__....._- 565, 075 “I 

Summit County: 
Breckenridge. -.........---.... 15 77 557 356. 92 4, 787. 60 5, 144. 52 8, 448 | . 1,240 9, 688 7,050 79, 850 j.....-...-. 190, 800 
Montezuma. ............-.-.-- 6 joe. 2 ee 95 57.88 |...-.--.--- 57. 88 1,760 |...2.2- 1, 760 950 21, 650 |... 22. 4, 236 
Ten Mile... --- 2 8 M1 343 212. 03 61, 20 273. 23 1, 213 8 1,221 Joo oe 4,000 j..--.-.._-- 10, 601 

Teller County: Cripple Creek... 122 8 460, 448 | 124, 287. 66 36. 34 | 124, 324.00 | 13, 287 2 13, 289 |_..---.--.--|-.-.-----.--}|...-..-.--.| 4,360, 891 

Total Colorado.....--.-...2- 870 842 | 1,770,984 | 329,917.80 | 19,363.00 | 349, 280.80 | 4,692,096 | 3,968 | 4,696,064 | 14, 654,000 | 11,345, 000 2, 403, 000 |17, 375, 938 . 

1936 
Adams County-_.........-----.-..-[-----.-- 13 [--.-----..-|----.2..-2-- 85. 20 85. 20 |_-.22- 22 13 13 jovi |e eee 2, 992 
Arapahoe County.._..-.-.---2-.--] 2-2 Le on 38. 00 88.00 |.---.- 2-2] [nee |e eee nee e| nee ee ene 1, 330 
Boulder County: , 

Central___._.-...-.--.----.-..- 19 |_----..- 10, 654 2, 824.60 |..------.-- 2, 824. 60 2,106 |----.-.. 2, 106 150 |---| 100, 506 
Gold Hill__..--.----. 2-22 64 1 47,075 | 10, 737.60 3.80 | 10,741.40 35, 508 |.--.--.- 35, 508 30, 130 78,600 |_.-.....-..| 409,838 
Grand Island.._.._...--.------ 9 2 8, 497 846. 94 93. 60 939. 54 11, 286 § 11, 291 350 47,765 |i... leuk. 43, 858



| ee 

Magnolia..........------.----- 22 J..------ 4,262 | 1,212.80 [...-.....-.] 1,212.80 124 J... 124 |i wee fee [eee eee ee] 42, 544 
Sugar Loaf........-..-.--.---- 36 8 34,660 | 9, 113.80 276.40 | 9,390.20 9, 264 26 9, 290 1,090 6,680 |...--..-.--| 336, 259 . 
Ward._.._..----.-.------------ 93 |....---- 1, 085 854. 66 |.....---.-- 854. 66 763 |... 763 280 1,965 |......-...-| 30,620 

Chaffee County: . 
Chalk Creek....-...--..------ 4 |...---.- 1, 218 1, 834.34 wanecnee---| 1,324.34 11, 654 |_...-...] 11, 654 15, 935 205,700 |...---...--| 66,306 
Four Mile...-....-----..------ 1 fe... 22 29.40 |...-..----- 20.40 |.----------] 223 |--- nn [ene en nnn [eo eee ene [eee ene nee ee 1,029 © 
Granite !___...-.--...--.----- 7 20 81 118. 60 108. 00 226. 60 213 13 226 65 4,200 |...---...-- 8,305 © 
Riverside...............--.---- 3 |-..2---- 190 94.80 |.......-.-- 94. 80 1, 756 |..2..2-- 1, 756 1, 820 24,100 |-..---..-.- 5,954 
Trout Creek..........-.--.--.- yi 10 (1.20 |---.2--22-- 1,20 7 142 180 |...---.-.---].---------- 169 | 
Turret......---..------------- 2 |... 12 9.86 |.-.--.----- 9.86 Jee----ennne| nee fener e eee [een eee e ewe [pee e eee ee [pee e eee 345 

Clear Creek County: TR 
Alice............-.-.---------- 6 |....---.| 26,980 | 2,880.14 |...........] 2,830.14 12,878 |_.......| 12,878 119, 000 200 |_........--| 119,986 = 
Argentine..............------- 2 |... 3, 566 405.11 |_......---- 405. 11 6, 581 |__.-._- 6, 581 18, 000 26,500 |...........| 221591 
Empire.........--------------- 10 |--....--| 34,750 | 11,571.12 |.----.-.2 22] 14, 871.11 | 1,601 |-.....-- 1, 601 800 300 |.........-.] 406,317 < 
Geneva Creek.........-...---- 1 fowl 347 164.40 {_......-..- 164. 40 2,909 |.--.-.-- 2,909 {-...-..----2]--2- ef e nee 8,007 & 
 Griffith...02002loloco| 10 fe] 1, 284 900.49 |---------.-| 200. 49 7,157 |....-..-|  _7, 157 1, 400 27,000 |..--.------| 13,931 
Idaho Springs. __...-..---.--.- 48 51 55,835 | 6, 526. 86 81.40 | 6, 608. 26 73, 570 9 73, 579 45, 100 481,800 |..-.......-| 314, 588 . 

Montana..........-..--.-.---- 7 | ecco ee 258 12.49 |_.-...----- 12. 49 1, 823 |... 1, 823 j---.--.--.-- 6, 700 |....-..---- 2,157 © | 
Trail Creek.._......-----.---- 7\......-| 12,565 | 2,649.60 |......-..-.| 2,649.60 5, 357 |-.------ 5, 357 3, 100 35,800 |....-....--| 98,817 © 

Costilla County: Grayback-_._._._|----.--- 3 j.------ ele fee 13. 20 13.20 |... 2. 1 1 |---.--. 22-2 ]-.-- ee fee 463 5 
Custer County: | 2 Ky 

Hardscrabble.._.............-- i 360 51. 57 wecececeee- 81. 87 2,918 |__..--.- 2, 918 1, 870 9,300 |.....---..- 4, 661 
Rosita Hills................... 4 |... 302 40.43 |___......_. 40, 43 2,985 |_..._... 2, 985 430 34,700 |_.....---..| ° 5,368 

Dolores County: Pioneer__........ 3 |_.-.---- 808 308. 60 |_...------- 308. 60 20,031 |_--..---| 20, 081 14, 000 238,000 | 279, 000 52, 501 ; 
Douglas County.....-_..-.........|-------- 10 |.---.-.-..-|-------4-0-- 24. 40 24.40 |__.--.-----|--------|eneeee nnn |--enennnecee|-one------e|eeeece noone gC 
Eagle County: : | | Cy 

Burns.......--.---------------]-------- 1 |..---------|--------e ee 1. 60 1,60 |...--------|--------|-------- =e} neeeneeeenefeeeeneee ee ne feeweceeee ee 56 
Red Cliff..........--....-.---- 15 |.....-..| 254,968 | 11,945.40 |...........| 11,945.40 | 3, 697, 632 |......__| 3,607, 682 | 15,982,700 | 982,800 |.........._| 4,792,922 © 

Fremont County-_...-.--......-..2]--.-.-.- 1 ji. fell e 2. 80 2.80 j-- eeu} eee fee nn [ene ee ene foe eee ene fee ee een eee 98 
Gilpin County: > 

Southern._........-.-...---.-- 64 93 | 346,317 | 16,788.40 | 4,703.40 | 21,491.80 76, 847 913 77, 760 31, 800 328, 700 12,000 | 831,084 ‘A 
Northern........-....--.------ 12 15 6,127} 1,031.80 46.20 | 1,078.00 182 5 187 900 |.---..-.----|-----------| 37,8088 

Grand County-.--.--.--....-.-.-.|----.--- 5 |..----.----|---------- ee 4.60 4,60 |--.--------}----- ne] ene [ee eee nee [pene een [pene eee eee 161 
Gunnison County: | N 

Elk Mountain...........-...-- 4 2 67 19, 00 1.80 20. 80 430 |_.-...-- 430 |_..--------- 5, 600 5, 000 1,569 : 
Gold Brick.......--..-..-.---- 5 |-.----.-| 10,735 | 2, 848,80 |...........| 2,848. 80 5, 326 |_..-..-- 5,326 |-.---------- 20,400 |......-----| 104,771 6 
Taylor Park (Tin Cup). ....|..-..... 13 Jewel }ee lle} 84.00 34.00 |... ..---- 9 9 |-----e ee feeefeeee 1, 197 

Hinsdale County..-.-.-----.--..-- 1}... 29 90/60 |......-..-- 90. 60 os 62 |---| 400 J] 8,287) 
Jefferson County..........-...----|-------- 34 |.....---__-}_----- ene 106. 20 106,20 |---....._.- 22 92 | oo nen fen ne nen nn ennfecneenee ae 3,734 Z 
Lake County: | ee ; O 

California (Leadville)........- 47 3 | 116,971 | 13,323.94 | 1,429.40 | 14,753.34 | 120,027] 226| 120,253 43,000 | 8, 100,900 | 1,742,000 | 843,200 & 
Other districts ?._..........--- 8 8 1, 150 366. 66 164. 80 531, 46 13, 778 31 13, 809 |_........... 6,100 j.........-.| 29,577 

La Plata County: : © California. -..........--------- 11 [.....-..| 13, 109 1, 194, 60 ~aueece----| 1,194.60 11,050 |....-..-} 11,050 |__._....---- 13,300 |--.--------| 60,981 5 
Vallecito_.-.-....2.2.--------- 1 |.._-.._- 6 10.00 |...-------- 10. 00 1 |... 1 |__.__---.--.|-.--.--..---|----------- 351 

Larimer County................... 2 [77 59 74.00 |_..-....... 74. 00 gg | 88 |e ETT) oo ess | 
Mesa County.....--.-..---.-.-.2- 1 9 14 |... 4.00 4.00 7 ne 14 1,000. ooo ero TTT m3 OD 
Mineral County: Creede........_- 8 |--------| 10, 788 |--------4---|-----------|oneeeeeeee--| 422,071 Jee] 422,071 |---| 370,800 J-- 2.2] 848, 951 OQ 
Moffat County: | . 

Fourmile (Timberlake) ........|...--.-- 10 |.....-.--.-|-------...--| 210,54 210. 54 |.... 2. 13 13 |..__--.----|-.----------|-- eee eee ee 7, 379 
Lay...-----------------.-----.|-------- 3 |_...__..--|_----------- 8, 26 8.26 |_...-.--.-.|....---.|...--..-...!---..-.-..-lee eee eee etee lee 289 o 

See footnotes at end of table. or 
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Mine production of gold, silver, copper, lead, and zinc in Colorado, 1936-36, by counties and districts, in terms of recovered metals—Continued | % | 

Mines pro- . o> 

County and district —Sucing__} Ore sold a a | Copper Lead Zinc Total 
Lode | Placer | ° teated | yoag Placer Total Lode | Placer| Total value 

Fine Fine Fine Fine 
1936—Continued Short tons | Fine ounces| ounees |Fineounces| ounces | ownces| ounces Pounds Pounds | Pounds 

Montezuma County............-.. 3 [o-wun.e 216 1, 593. 20 j_-.-...-...] 1, 593. 20 3, 414 j_--...e 3, 414 2,000 |....-..----.]......_-._.] $58, 590 
Montrose County: . 

La Sal... 2. ee Jee 13 jewel fel 84. 80 84.80 |... 18 18 [owe |e fee 2, 982 
Naturita........-...---.------]-----.- 32 |_....-2.~--|. eee 76. 40 76.40 |... ----.e 26. 26 | ...2-.---2.] ween | 2, 694 

Ouray County: . 
Red Mountain. -_........--..-- 1 {ii 350 50.80 {_......-...| — 50.80 1,224 {_.....-.] 1,224 5, 700 10, 000 |... .-2----]. 3, 710 
Sneffels............-.---------- 3 |-..----- 21, 557 8, 376.18 | -- 8 8, 376. 18 64, 227 |_.-.__.- 64, 227 200, 300 354, 000 }..---- 2-8 ee 377, 622 
Uncompahgre.........-.------ 3 2 19, 604 524. 82 27.40 552, 22 340, 713 80 340, 793 44,500 | 1,046,000 |...........| 335, 482 2 

Park County: hol 
Alma Placers......-.------~---|.------+ 74 |..2-.------]-----------.| 2, 271. 60 2,271.60 |... te 457 457 |_...-.--~---]---.-----0--|--------- + 79,860 a 
Beaver Creek..-..-...-.--~---}.-..---- 4 |i... - 2}. ee 461. 91 461.91 |... __o 93 93 |_.........-.|-.----------]..--------- 16,239 
Buckskin........-....--------. 7 [-...---- 136 114.03 [owe 114. 03 1,487 |---.--. 1, 437 400 1,700 |_.....2.-. 5, 219 ig 
Consolidated Montgomery. -.- 3 |--..-.-- 277 156. 60 |_....-.-..- 156. 60 400 |_...-_.- 400 400 - 8,800 |... 2. _- 6,003 th 
Fairplay.....-..-..-----.------}---.---- 20 |_....------|---.-.--.--- 149. 37 149. 37 |... 31 . 31 |__.i...--.-|------------ |e ee 5, 252 4 
Mosquito..-.......--.-..-.---- 14 3 120,012 | 52, 662. 57 19.80 | 52, 682.37 47, 844 [4 47, 848 | . 24,200 | 1,628, 500 |.____._._..| 1, 958, 078 TR 
Tarryall..........--.....------] 2-2 -- 35 |_..-----.--|--------. ee 431. 32 431.32 |. 36 36 |......-.....]~--.-------- |. 15, 124 

Pitkin County: | be 
Avalanche......--.--...------- 1 |... 8 rs 4. 60 2 2 8,000 |_........-- 305 | : | 
Roaring Fork.........-------- 2{--------| 26, 692 |---| eee |------------| 198, B11 [-----___ | 198, 311 |-----.-2.--.| 666,000 | ~=200,000 | 194,228 > 

Rio Grande County: Summitville. 1 |_.-...-- 49,459 } 12,989.14 |_..........}| 12,989.14 25,271 |. -....-. 25, 271 70,000 j--.--------- Je ee 480, 632 a) 
Routt County: Hahns Peak....... 1 i 9 2.06 28.00 | 30. 06 444 9 453 200 3,600 |__-_. ..L- 1, 587 od 
Saguache County: o> 

Crestone.......-..-..---.------ 2 |--..---- 3, 658 296. 46 |_.-. 22. 296. 46 183 j..-- ee 183 140 610 |_.-w ee 10, 559 © 
Kerhber Creek..........-------- 4 |e. 928 13.20 feoe 138. 20 16,1380 j_....-.. 16, 180 64, 720 277,720 |__- lle 31, 684 nN 
Music......--.....--.--------- 1 j_w-.---- 5 5.60 j..-.-..2--e 5. 60 a 17 140 370 |__....---- 2390 

San Juan County: . | is 
Animas.......-.--------------- 22 |.-.-----| 208,972 | 21, 539.88 |........._.] 21, 539. 88 425,831 j......--| 425,831 | 991,300 | 3,082, 400 ;__...._..__| 1,316,692  @& 
Eureka......-..--.--.--------- 2 1 172 580. 49 2. 00 582. 49 4,086 |_.--_-.- 4, 036 100 2,500 |... 23,687 ws 
Ice Lake......-.....-.--.------ re 137 39.63 |....220.22- 39. 63 2,736 |_____... 2,736 |...-.------- 28,000 |__...---_- 4, 794 

San Miguel County: 
Iron Springs.....-.-...-.----.- 8 {2 2... 3, 986 297.00 |....--.-..- 297.00 38, 470 |__..__-. 38, 470 13, 500 294, 700 |_.....---.- 54, 988 
Lower San Miguel-..........--- 2 9 36 9. 40 10. 40 19. 80 439 5 444 | 1,890 |... oo. 1, 124 | 
Mount Wilson. ......-......-- 2 j--.----- 22 74,20 |....--..--- 74. 20 222 |i 222 |......------ 840 |... 2, 808 
Upper San Miguel...........-- 11 7 |: 85, 766 11, 786. 20 54.40 | 11, 840. 60 128, 053 22 128, 075 37, 500 836, 570 j_....---.-- 555, 547 

Summit County: 
Breckenridge.........--.------ 14 64 867 519.46 | 2,449.06 | 2, 968. 52 13,286 | 633 13, 919 6, 100 60, 900 96, 000 122, 840 
Montezuma.......-..--------- 4 j..------ 475 9.91 f..2. 22 9. 91 11,778 |.-.-.-.- 11, 778 6, 400 171, 000 10, 000 18, 424 
Ten Mile..........-..--.---.-- 5 |.------- 719 219.97 |..-...-.--2 219. 97 927 |.....--. 927 |......------ 1,600 |...-.-...-. 8, 491 
Wilkinson... -.2.-...---|.-------]. 2 |...--------|-------..--- 3.74 3.74 |.-...------ 1 1 Jeo. e eee |e eee 122 

Teller County: Cripple Creek. ._-.- 122 13 607, 690 | 141, 539.00 69.20 | 141, 608, 20 16, 541 4 16, 545 |--.---- ef eee eee | 4, 969, 101 

Total Colorado..........-..- 714 601 | 2, 151,849 | 353, 026.00 | 13,581.00 | 366,607.00 | 5,900,071 | 2,705 | 5,902,776 | 17,730,000 | 14, 534,000 | 2, 344, 000 119, 819, 869 . 

1'The Granite district lies in both Chaffee and Lake Counties. 2 Includes Granite, Lackawanna Gulch, St. Kevin, Tennessee Pass, and Twin Lakes districts.
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Oo ADAMS COUNTY 

Individuals working intermittently with sluices and small placer | 
| machines along Clear Creek and South Platte River produced most of 

the output of gold from Adams County in 1936. The remainder was | 
| recovered during January, February, and March by temporary sluice 

boxes placed below waste flumes of the Gordon sand and gravel plant. | 

ARAPAHOE COUNTY 

‘The output from Arapahoe County in 1936 comprised gold dust = _ 
and amalgam retorts produced by individuals at small placers on | 
Cherry and Dry Creeks and their tributaries southeast of Denver. 
All the output was sold in small lots to bullion buyers in Denver. ) 

BOULDER COUNTY | 

In 1936 the principal markets for Boulder County ores and con- 
centrates were the Golden Cycle mill at Colorado Springs and the 
A. V. smelter at Leadville. At its sampler at Boulder, the St. Joe 
Mining & Milling Co.” purchased ore, mostly in less-than-carload lots, | 
and reshipped it to the Golden Cycle mill. At Salina the Boulder 
Mill, Inc., concentrated ores from mines in the various districts of | 
Boulder County in its 100-ton flotation mill, at a specified charge per 
ton, until near the end of the year when the company began to pur- 
chase ores. Seven miles.southeast of Boulder near Marshall the 
Capitol Refining Co. erected a custom ore-reduction plant designed to | 
treat high-grade gold ores and concentrates. Test runs on several 
lots of concentrates in August and September proved unsuccessful, | 

: and the plant was closed. In December the Colorado Smelting & 
Refining Co. of Denver took over the plant and by May 30, 1937, had 
removed part of the equipment and enlarged the building to make 
room for a roasting furnace (Herreshoff type), additional ball mills, . 

-. flotation cells, tables, and other equipment with which the company 
~—~plans to start a 100-ton roast-amalgamation-flotation custom plant === 

in August or September 1937. 
Central district (Jamestown).—The Wano group produced the bulk 

of the output of metals from the Jamestown district in 1936. Part of 
the ore was mined and shipped by lessees to the Golden Cycle mill at 
Colorado Springs, and part was mined on company account and either | 
shipped to the Golden Cycle mill or, if too low in grade for direct ship- 
ment, was concentrated in the company flotation mill; the concentrates | 
were shipped, some to the Leadville smelter and some to the Golden 
Cycle mill. Other producers in the Jamestown district included the 
Acme, Cracker Jack, Eureka, Fourth of July, Gold Finch, Golden 
Age group, Gray Eagle, John Jay, Last Chance, McKinley, and 
Smuggler. The Lehman mill at Jamestown was operated for a short 
period on ore from the Grouse mine. Erection of the 40-ton mill of 
the Acme Mining & Milling Co., designed to treat ore from the John 
Jay mine, was completed in 1936, but the mill was not placed in 
operation. 

Gold Hull district—The Slide Mines, Inc., continued in 1936 to 
mine and mill ore from its properties opened by the Corning Tunnel. 
The ore is treated in the gravity- and flotation-concentration mill at 

? Mining and milling operations of the St. Joe Mining & Milling Co. are mentioned in the district reviews.
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the mouth of the tunnel. Additions to the mill m 1936 included a 
| washing and sorting plant and steam-heating equipment. The 

capacity of the mill at the end of 1936 was 70 tons daily. The United 
Empire Gold Mines Co. operated the 125-ton flotation mill, built at 
its property at Sunshine in 1935, at less than full capacity for 341 
days in 1936, chiefly on dump ore and old stope fillings. At the Ingram 
mine the Mines Development Corporation unwatered the lower levels, 
extended the southwest drift on the 710-foot level 170 feet, and 
deepened the shaft 100 feet. Custom ore treated at the Boulder Mill 

, from mines in the Gold Hill district came largely from the Ingram, 
Big Horn, Minneapolis, Fairfax, Emancipation, and Grant, listed in 
order of tonnage milled. Part of the ore produced from several of 
these mines was shipped to the Golden Cycle mill. Some of the other 
producing mines in the Gold Hill district in 1936 were the Baron group 

| (Garfield Charles), Buena Ventura, Evans, Evening Star, Golden Harp, 
Goldsmith Maid, Nil Desperandum, Plow Boy, Prussian, Richmond 
croup, Scotia, Sunshine, Seven-Thirty, Tippecanoe, Washburn, and 
Winona. A small sluicing operation on Left Hand Creek yielded a 
little placer gold. | 

| | Grand Island district (Cardinal, Caribou, Eldora, and Nederland).— 
The Rocky Mountain Gold Mines, Inc., operated its 100-ton flotation 

| mill at Cardinal at less than capacity on ore from the Boulder | 
County group from March 1 to August 1, 1936, when the company 

| suspended operations. The product of the mill was gold-silver-lead 
| concentrates, which were shipped to the A. V. smelter at Leadville. | 

From June through December the Cross Gold Mining Co. drove 389 
feet of drifts and raises at the Cross group and shipped a few cars of 

| ore. Other producing mines in the Grand Island district in 1936 were 
the Amy Paul, Enterprise group, St. Louis, Sweet Home, and Stranger. | 
Small lots of ore were shipped from two prospects in the district. 
Placer gold was recovered by individuals sluicing on Beaver Creek. 

| Magnolia district —Most of the metal output from the Magnolia 
district in 1936 was contained in crude ore shipped to the Golden 
Cycle mill, a large part of which came from dumps. The principal 
producing mines and dumps were: American X, Ben C. Lowell, Cash, 
Graphic, Hereafter, India, KeKeonga, Keystone, Lady Franklin, 
Little Pittsburg, Mary V, New Year-Fortune, Pickwick, Poorman, 
and Senator Hill. | 

| Sugar Loaf district—The Grand Republic mine of the St. Joe 
Mining & Milling Co. was operated continuously in 1936 and was 
again the largest producer of gold in Boulder County. The inclined 
shaft begun in 1934 had been sunk to a depth of 280 feet by the end 
of 1936, with working levels established at 50, 100, 160, 220, and 280 
feet. Development done in 1936 totaled 3,320 feet. The ore was 
trucked to the St. Joe 100-ton flotation mill on Left Hand Creek (Gold 
Hill district) for treatment until October 1 when the company closed 
that mill, due to the difficulty and expense of maintaining tailing 
dams, and moved the equipment to a new plant completed and placed 
in operation late in November at Valmont near Boulder. Ore mined 
between October 1 and the time the new mill was completed was 
shipped to the Golden Cycle mill. Lessees at the Poorman mine 
continued to ship ore to the Golden Cycle mill and the sampler at 
Boulder. Ore from the Nancy, Livingston, and Logan groups was 
shipped to the Golden Cycle mill, Boulder Mill, and Boulder Sampling 
Works. Other important producers in the Sugarloaf district were the



GOLD, SILVER, COPPER, LEAD, AND ZINC IN COLORADO 3]9 

Concord, Dolly Varden, Empress, Herold, Milan, Recluse, Red Signe, _ | 
Smoky Hill, Wisconsin, Wood Mountain, and Yellow Pine. Most of 
the placer gold recovered in the district came from a power shovel and 
movable washing and amalgamating plant operated at the Colby- 
Giggey placers. | 

Ward district—The Golden Queen mine in Left Hand Gulch 1 mile | 
from Ward, operated continuously, was the principal producer of 
metals in the Ward district in 1936. The ore was shipped to the 

7 Garfield (Utah) smelter and the Golden Cycle mill. The other out- - 
_...... put from. the district comprised gold ore shipped from the Chief claim, oe 

East Columbia, Milwaukee, Nelson, Richard, Stoughton, and Ward : 
Rose; silver ore from the Black Jack claim; and miscellaneous small 
lots of ore, mostly samples shipped from prospects. 

CHAFFEE COUNTY ; 

Chalk Creek district (Romley, St. Elmo).—In 1936 lessees at the 
Mary Murphy mine continued to produce most of the output of metals 
from Chaffee County from gold-silver-lead-copper-[zinc] ore shipped 
to custom mills or smelters for treatment. The Philip Carey Mining 
& Milling Co. unwatered the Lilly winze and Quincy shaft and shipped | 
one lot of silver ore to the Leadville smelter. Several lots of silver- 
lead ore were shipped from the Allie Bell group, and one lot of silver- 
lead-gold ore was shipped from another property in the district, all to | 
the Leadville smelter. 

Four Mile district —Lessees operated the Little Annie C. C. group 
most of 1936 and shipped several lots of gold ore to the Leadville 
smelter. | | | 

Granite district Operators of lode mines in the Granite district in 
1936 shipped small lots of smelting ore from the Florence Extension, 
Trafalgar, and other properties. The H. & H. Mining Co. shipped a 
car of gold ore from the Granite Tunnel to the Golden Cycle mill. 
Placer gold was recovered from the Bugtown, Cache Creek, Franklin, 

~ Georgia Bar, Old Channel, and other placers near Granite. == 
Riverside district—Continuing operations begun in 1935 at the 

Mount Harvard group, the Williams Mining Co. shipped three cars of 
gold-silver-lead-[zinc]-copper ore to the Leadville smelter in 1936. 
In July the company closed the mine and gave up its lease. Two lots 
of gold ore shipped from the Big Chief property and a car of gold- 
silver-lead ore shipped from the Blue Flag comprised the other output 
from the Riverside district in 1936. 

Trout Creek district—Lessees operated the Dolomite group from 
January 1 to August 28, 1936, during which time they retimbered 100 
feet of shaft, sank a 100-foot winze, drove 340 feet of tunnel, and did 
50 feet of trenching on the surface. They produced and supped 8 
tons of silver ore. A small lot of ore was shipped from the Nelly Bly 
prospect. Diamond drilling was done at the Iron Chest group 1 mile 
west of Trout Creek Pass on Trout Creek. | 

Turret district—Emil Becker shipped one lot of gold ore from the 
Monongahela claim to the Golden Cycle mill early in 1936 and during 
the year drove 167 feet of tunnel at the property. A small lot of 
gold ore was shipped from a prospect in the Turret district. |
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| : | CLEAR CREEK COUNTY : 

Alice district (Yankee, Lincoln).—The Alice property was the chief 
7 producer in the Alice district in 1936. Reopened in 1935 by the 

| Porphyry Mines, Inc., and equipped with an 80-ton amalgamation- 
, flotation concentration mill, the mine was operated by that company | 

until March 4, 1936, when the American Smelting & Refining Co. 
| took it over and proceeded to carry out a program of mine develop- 

ment and surface improvements. Parts of the mine-development | 
, program completed in 1936 included a 225-foot inclined main shaft, 

| a 125-foot inclined prospecting shaft, and about 700 feet of drifts 
and raises. Slushing replaced mucking and tramming in the mine. 

7 Surface improvements completed included the installation of new 
crushing equipment, ore-conveyor belts, ore bins, and enlargement 
of the mill to raise its capacity from 80 to 200 tons per 24 hours. 
The ore is crushed by a 15- by 38-inch Telsmith-Wheeling jaw crusher 

| and is ground by a No. 66 Marcy ball mill in closed circuit with a 
Dorr classifier and a Clark-Todd amalgamator. The overflow from 
the classifier is conditioned and treated by selective flotation (copper 
over iron) in a 6-cell and a 4-cell sub-‘‘A”’ flotation machine. The 
products of the mill are gold-copper-silver-[iron] concentrates which 
are shipped to the company smelters at Garfield, Utah, and Leadville, 

| Colo., and gold-silver bullion which is shipped to the Denver Mint. | 
Small stamp-amalgamation mills were used in 1936 to treat ore 

from the Lalla and Reynolds mines, and some ore was shipped from 
the Lombard and Ottawa groups and the Ethel prospect. , 

| Argentine district —The 50-ton flotation mill built in 1935 at the 
Santiago mine was operated for 100 days in 1936, from June to Sep- 
tember, and treated about 3,500 tons of ore from the Santiago dump. _ 
Gold-silver-copper concentrates produced at this mill and 66 tons of 
crude ore from the Santiago mine and Blue Bell group yielded the | 

| total output of metals from the Argentine district in 1936. 
Empire district—The Minnesota Mines, Inc., operated its Crown 

Prince-Atlantic-Comet consolidated group of mines and 100-ton cya- 
nide plant continuously in 1936 and was the largest producer of gold 
in Clear Creek County. The ore was treated by the all-sliming cyanide 
process, but late in the year the company began to install flotation 
equipment with which to concentrate the ore before cyanidation and 
increase the capacity of the mill to 200 tons daily. Mune timbering 
at the Conqueror group was repaired, and the 50-ton flotation-gravity 
concentration mill was reconditioned and operated for a short period 
in the last part of the year. Other producing mines and dumps in 
the Empire district were the Bard Creek, Cashier, Gold Bug, Gold 
Dirt, Gold Fissure, Mint, Pittsburg, and Tenth Legion. 

Geneva Creek district—The output from the Geneva Creek district 
in 1936 comprised gold-silver ore shipped from the dump of the Sill 
property to the A. V. smelter at Leadville. | 

Griffith (Georgetown-Suver Plume) district —The Watrous 65-ton cus- 
tom flotation mill near Silver Plume was run for short periods in 1936 
on ore from the Rio Grande-Zeda mine and from the Blue Bell group 

| (Argentine district). Ore was shipped to the Leadville smelter and 
local custom mills from the Amy, Backbone, Capital Prize, Common- 
wealth Tunnel, Griffith, and Odin properties and three prospects. 

Idaho Springs district —The Alma Lincoln Mining Co. was the lead- 7 
ing producer of metals in the Idaho Springs district in 1936. The ore
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came from the Lincoln (lower levels) and Elliott-Barber mines and was | 
treated in the company 100-ton flotation mill. The new 60-ton flota- 
tion mill of the Consolidated Smelting & Metals Co. on Chicago 
Creek treated 12,000 tons of ore from the Black Eagle and Bismark | , 

- mines, connected with the mill by a 3,300-foot aerial tramway. The 
sampling works and 75-ton flotation-concentration mill formerly — 
operated by the Clear Creek Gilpin Co. were acquired early in 1936 
by the Humboldt Consolidated Mining Co., which discontinued the 
buying of ores and concentrates about March 15, 1936, and used the Co 

_.... mill thereafter chiefly for treating company ores from its Lord Byron 
group... The Mattie amalgamation-flotation and gravity-concentra- 
tion mill was operated at the rate of about 20 tons a day during most 
of the year on ore from the Mattie group. The 25-ton flotation- 
concentration custom mill of the Ruth Co. at Idaho Springs treated 

~ ores from various mines in the district on the basis of a specified charge 
per ton. The 150-ton flotation mill built at the Bruce mine in 1935 | 
was operated during January, February, and part of March 1936, but. 
not at full capacity. The Gold Center mill at _ Idaho Springs was run : 
part of the year on ore from the American Girl mine in Gilpin County. | 
Other producing mines included the Belgian Hare, Bride, Cardigan, 
Castleton, Dixie No. 4, Dona Juanita-Maud Monroe, East Lake 
(dump), Gem, Kangaroo, Kitty Clyde, Lincoln (upper levels), North 
American group, Old Settler, P. T., Red Jacket, Shafter, Stephens 
Placer (Big Chief tunnel), Three Brothers, Two Brothers, and Victor. | 

— Montana district (Lawson, Dumont).—Producers of a car or more of . | 
ore in the Montana district in 1936 were the American Sisters (dump), 

| DeCapriva (Climax), and Murray properties. Smaller lots were 
shipped from the Central American, Gold Trust, Hopeville, and Red 
Elephant. The Dumont mill was used by C. B. Myers to treat mis- 
cellaneous lots of custom ore from January to May, when the flotation- 
concentration section was leased to the Phoenix Trail Mining Co. and 
was operated continuously from August 8 to the end of the year on 

_______ore trucked from the Phoenix mine in the Trail Creek district. 
Trail Creek district —The substantial gain in production of gold in 

the Trail Creek district in 1936 over 1935 was due largely to increased 
output from the Phoenix mine, operated continuously throughout | 
1936. Lessees at the Freeland group continued mining on a small 
scale; most of the ore produced was treated in the 45-ton flotation- 
gravity concentration mill at the mouth of the drainage tunnel near 
Dumont. Ore was shipped to the Leadville smelter, Golden Cycle | 
mill, and Ruth mill from the Donaldson (Wheatland)-Little Champion 
group, Great Western, Lone Tree, and Turner mines, and a 1-ton lot 
of ore was sold to the sampler from a prospect in the district. 

COSTILLA COUNTY 

Grayback district.—Sluicing operations at the Last Chance No. 3, 
Drum Estate placer, and one other placer in Grayback Gulch yielded 
13.20 fine ounces of gold in 1936. 

CUSTER COUNTY 

Hardscrabble district (Westcliffe, Silver Cliff)—Ore was shipped to 
the Leadville smelter from the Deceiver, Kline, and Passiflora mines 
and two prospects in the Hardscrabble district in 1936. Lessees
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shipped 230 tons of ore from the Nemaha and William dump to the | 
| Golden Cycle mill. | | | 

Rosita Hills district —The output from the Rosita Hills district in | 
1936 was 191 tons of gold-silver ore shipped to the Golden Cycle mill 

| from the Bassick and Margaret-Mary dumps and 111 tons of lead- 
silver ore shipped to the Leadville smelter from other properties. 

DOLORES COUNTY 

Lone Cone district (Dunton).—No production of metals has been 
recorded from the Lone Cone district since 1930, but in 1936 the - 

_ Modern Gold Mines, Inc., cleaned out and retimbered mine workings 
and erected a 120-ton flotation mill at the old Emma mine, a former _ 
producer of gold-silver ore. Testing of the mill on stope fillings was 

| begun in December. | | 
_ Proneer district (Rico).—Ore produced from mines in the Pioneer 
district in 1936 was zinc-lead-copper-silver-gold ore, and all was sold 

: ~- to custom milling plants or smelters at Midvale and Tooele, Utah. 
| Producers were the Mines Leasing Syndicate from the Burns mine, | 

Hicks Lease on the Rico Townsite, and the Pro Patria group of the 
Rico Enterprise Mining Co. 

| : DOUGLAS COUNTY | 

| Miscellaneous sluicing and panning operations in Newlin and Lemon 
_ Gulches and on Cherry Creek near Parker and Franktown yielded 

small lots of placer gold in 1936. The Cook Mining Co. reported 
development work at its lode prospect 1 mile north of Palmer Lake. 

. EAGLE COUNTY 

Burns and McCoy district—Prospectors recovered small lots of 
placer gold in 1936 by panning and sluicing at a placer on the Colorado 
River 5 miles west of McCoy. 

a Red Clif district (Batile Mountain).—The Eagle mine group of the 
Empire Zine Co. (New Jersey Zinc Co.) was the largest producer of : 
silver and copper in Colorado in 1936, as for several preceding years, 
and was an important producer of gold from copper-iron-silver-gold 
sulphide ore shipped to smelters at Garfield and Murray, Utah. The 
company 600-ton flotation mill, built underground in Eagle Canyon 
below Gilman in 1929 and operated on ore from zinc-lead ore bodies 
of the Eagle mine group to December 1, 1931, remained idle in 1936. 
Other producers, principally of gold ore shipped to smelters or the 
Golden Cycle mill from ore bodies in the Cambrian quartzite formation 
on Battle Mountain, included the Alpine, Ben Butler, Black Tiger, 
Ground Hog, Pine Martin, Star of the West, Tiptop, and Zang, or 
Emma Tunnel group. - oe 

: EL PASO COUNTY 

GOLDEN CYCLE MILL 

Operating continuously in 1936, the Golden Cycle custom mill at 
Colorado Springs treated 494,566 tons of gold-[silver|-sulphotelluride 
ores from the Cripple Creek district and 47,443 tons of miscellaneous 
gold and gold-silver ores and concentrates, mostly from Boulder, Clear
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Creek, Gilpin, Lake, and Park Counties, with occasional lots from 
other districts in Colorado, New Mexico, South Dakota, and Wyo- 
ming. The plant includes a sampling mill, secondary crushing unit, 
450-ton flotation mill, 1,200-ton roasting section, fine grinding-amal- 
gamation *-classification section, sand and slime cyanide plant, and 
precipitation and refining department. Ores purchased vary in char- 
acter and grade and therefore are not all treated by the same methods. 

| Gold ores of average grade, comprising principally Cripple Creek ores, 
are roasted, amalgamated, and cyanided. Low-grade Cripple Creek 
ores and nearly all miscellaneous ores are concentrated. Jron con- | 
centrates produced are mixed with the average grade gold ores and — 
travel with them through the roasting and other processes. The tail- 
ings from the flotation mill are cyanided. Some of the miscellaneous 
ores contain appreciable quantities of copper, lead, and zinc in addition 
to gold and silver. ‘These are treated by selective flotation, yielding 
lead-copper-gold-silver-[zinc] concentrates which are shipped to the 
Leadville smelter. 

FREMONT COUNTY 

The Webb flotation-concentration mill was completed at the Flor- 
ence dump of the Bee Zee Metallic Corporation early in 1936 and was 
operated for several months during the year. As this dump is com- 
posed of tailings from mills that treated Cripple Creek ores, the metals 
recovered are included in the production of Teller County. A pros- 
pector sluicing on the Arkansas River recovered a little placer gold. 

GILPIN COUNTY 

Southern districts (Black Hawk, Central City, Nevadarille, Russell 
Gulch).—The largest producer of metals (chiefly gold) in Gilpin County 
in 1986 was the United Gilpin Corporation, which treated by amalga- 
mation and table concentration 287 ,058 tons of low-grade gold ore from 
its consolidated group of mines. Most of the ore was mined by the 
glory-hole system at ‘‘The Patch” property on Quartz Hill and was 

~—~—transported 3,250 feet from the mouth of the La Cross tunnel to the == 
mill at Central City by aerial tramway. Ore treated from other com- 
pany properties was trucked to the mill. The company suspended 
large-scale milling operations in February 1937, stating that it was 
unable to find a solution of the problem of tailings disposal that was 
satisfactory to the farmers of Clear Creek Valley. 

At Blackhawk the Gregory-Bates Mining Co. reopened the Bobtail 
Tunnel, which yielded part of the ore treated at the company mill _ 
in 1936. The ore is crushed with stamps, passed over carpet-lined 
launders, and concentrated on Wilfley tables. The carpet concen- 
trates are amalgamated and the table concentrates are reground in 
a ball mill and cyanided. The company-leased holdings as of April 3, 
1937, comprised the Gregory, Bobtail, Fisk, Cook, and Mammouth 
(formerly the ‘‘Fifty’’ gold mines group), and Packard Mammouth; 
the company owns the Mammouth 366a and the Mammouth 371. 
The company leases on the Hunter-Bates, Becker-Bates, Gaston, 
Hartford, and O’Neil mines were given up. The 275-ton Pittsburg 
mill of the Russell Gulch Mining Co. treated 28,375 tons of mine and 
dump ore by gravity concentration from January to May. The War 
Dance 10-stamp mill between Central City and Blackhawk was 

3 Free gold saved on lightweight canton flannel blankets and amalgamated in iron arrastre.
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operated most of the year on company and custom ores. The 
| Colorado Silver Mines, Inc., erected a 100-ton flotation mill near the 

portal of the Black Jack shaft, which connects with the Wheeler 
- tunnel level at a depth of about 300 feet. Operation of the mill 

early in 1937 on ore from the Wheeler vein was planned. Ore mined 
| by the company in 1936 was concentrated at the War Dance mill. | 

The Willis Gulch Mining Co. operated its 50-ton flotation mill 
intermittently on ore from the Anchor mine and Saratoga dump. 
Gold-silver-lead ore from the American Girl mine on the Queen 
Mineral ranch was trucked to Idaho Springs (Clear Creek County) 
and treated by flotation concentration in the Gold Center mill. The 
Gilpin Eureka Consolidated Mines, Inc., made test runs of its 65-ton 
selective flotation mill in November and produced 61 tons of lead 

. concentrates and 17 tons of zinc concentrates; the latter were shipped 
to the zinc smelter at Amarillo, Tex. Mine and dump ore was shipped 

_ to custom plants outside the county, chiefly to the Golden Cycle 
mill and A. V. smelter, from the Atlantic, Champion, Columbus, 

| Corydon-Adeline, Druid, Egyptian, Federal, Frontenac, Golden _ 
| Dollar, Incidental, Justice, Morning Star, Old Town, Pewabic group, 

St. Louis No. 2, Troublesome, War Dance, West Notoway, and others. 
Operating its traction dry-land dredge on North Clear Creek from 

April 1 to November 19, the Humphreys Gold Corporation handled 
- 612,144 cubic yards of gravel and was the second largest producer of 

| gold in Gilpin County in 1936. The company, however, moved the 
equipment out of the county after the final clean-up for the year and 
does not plan to resume work in Gilpin County in 1937. About 

| 6,000 cubic yards of gravel were handled by a lessee at the Eugene 
Placers at Blackhawk, operating a dragline and portable screening 
and washing plant from September 26 to December 4. Lessees at — 

_ the Missions Mines Co. property in lower Russell Gulch operated a 
: gasoline shovel and sluices intermittently and handled approximately 

1,000 yards of gravel. Individuals using sluices and rockers at 
miscellaneous small placers in the southern districts of Gilpin County 
recovered 270 ounces of gold in 1936. | 

Northern districts —The Gilpin County Gold Mining Corporation 
completed and placed in operation a 35-ton stamp amalgamation- 
flotation concentration-mill begun in 1935 at the We Got Em and 
Cowboy group at the head of Silver Creek. The mill treated 3,840 
‘tons of ore in 1936. From. August through December the Dirigo | 
Mining Co. shipped ore to the Golden Cycle mill from its property 7 
miles north of Blackhawk. Lessees at the Perigo group treated a few | 
hundred tons of ore from the Gold Dirt dump and War Eagle claim 
in a small stamp mill. Operating the Newport mine after May 2, 
C. H. Reser drove 340 feet of drifts and winzes and treated some ore 
in the 10-stamp mill at the property. Small lots of ore were shipped 
in 1936 from the Reform, Golden Flint, and other properties in the 
northern districts of Gilpin County. F. H. Wolfe operated equip- 
ment comprising a gasoline power shovel and trommel screen on 
wheels powered by gasoline motors at placer ground in Lump Gulch 
during May and June and handled 4,000 cubic yards of gravel. 
Hydraulicking was done at another placer in Lump Gulch, and scat- 
tered small sluicing operations yielded a little gold.
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: GRAND COUNTY , : 

_ Placer miners sluicing intermittently on Broncho Creek and Col-— 
orado River near Granby and on a tributary of Red Dirt Creek north- 
west of Kremmling recovered small lots of placer gold in 1936. | 

GUNNISON COUNTY . 

Elk Mountain district—Scattered lots of smelting ore were shipped 
from mines and prospects in the Elk Mountain district in 1936. 
Individuals recovered a little gold by sluicing at the Nora Nos. 1 and _ - 
2 and another small placer in the district. ne | ee 

Gold Brick district (Ohio)—The Carter mine on Gold Creek was 
operated continuously and yielded most of the gold produced in 
Gunnison County in 1936. The ore also contains comparatively 
small quantities of silver and lead and is treated by amalgamation | 
and flotation- and gravity-concentration in the company mill at the 
portal of the 8,800-foot adit by which the mine is opened. A 16-ton 
lot of gold-silver-lead ore was shipped from the Raymond mine to the 
Midvale (Utah) smelter, and gold was recovered from ore treated by | 
amalgamation in small mills at the Mountain Boy-Golden Wedge 
and, Wayne properties and at a prospect near Ohio. 

Taylor Park (Tin Cup) district—Prospectors and other individuals 
sluicing and panning at miscellaneous placers in Taylor Park in the | 
summer of 1936 recovered small lots of placer gold. | 

| | | : HINSDALE COUNTY | 
From January 1 to May 31, 1936, the Gallic-Vulcan Mining Cor- | | 

poration drove 300 feet of development drifts and raises at its prop- 
erty 10 miles west of Lake City. The company reported on March 
20, 1937, that it was preparing to place a 50-ton flotation mill on the | 
property. -A lessee at the Gladiator property drove 50 feet of tunnel | 
in 1936 and completed installation of a ball mill and flotation machine | | 
having a capacity to treat 15 tons of ore daily. The Golden Wonder | 
ine was operated on a small scale. 7 

: JEFFERSON COUNTY | 

Individual sluicing operations along Clear Creek in Jefferson County 
in 1936 yielded placer gold, the greater part of which was sold in 
lots of less than 2 ounces to assayers and refiners in Denver; the | 
remainder was sold to the Denver Mint. The traction dry-land | 
dredge of the Humphreys Gold Corporation, which from 1933 to 
1935, inclusive, recovered the bulk of the gold-and silver produced in 
Jefferson County, was moved to Gilpin County in November 1935. 

LAKE COUNTY | 
LEADVILLE DISTRICT 

One furnace of the A. V. lead bullion-leady copper matte smelter 
of the American Smelting & Refining Co. was operated continuously 
as @ lead-bullion plant with subsidiary leady-copper matte plant 
throughout 1936, and a second lead furnace was operated during 
January and again from August 19 to the end of the year. Receipts 
of ore and concentrates, all from Colorado mines, totaled 120,776 
tons, an increase of 21 percent over 1935. 

158336—87——22
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Most of the ore produced at underground mining operations in the 
Leadville district in 1936 was smelted direct at the A. V. smelter. 
However, the quantity of ore that was shipped from dumps far ex- 
ceeded the quantity that was newly mined. The largest individual 

- production of gold and silver was made from low-grade ore from the 
Tbex dump shipped to the 400-ton flotation concentration-cyanidation 

| mill of the Leadville Metals Milling Co. for treatment. The mill 
was operated in each month except February and March; during the 
last 4 months of the year approximately 11,000 tons per month were © 
treated. About 12 percent of the gold and silver was recovered in 
bullion and the remainder in concentrates, which contained consider- | 
able lead and some copper (shipped to the A. V. smelter). Gold- 

_ silver-lead ore mined from the Resurrection-Golden Contact group 
through the Yak Tunnel by the Zenda Leadville Mining Co. was 
concentrated as custom ore in the Bryant mill near the portal of the 
Yak Tunnel. Some of the gold-silver ores of the district were shipped 
to the Golden Cycle mill at Colorado Springs for treatment, and 

| specimen gold and placer dust and retorts were sold to the Denver 
Mint. Zinc-lead sulphide ore from the Tucson dump and Yak Tunnel 

| property was shipped to the pigment plant at Coffeyville, Kans., 
and zinc-lead-gold-silver ore from various properties was sent to the 

| United States Smelting, Refining & Mining Co. custom concentrator 
at Midvale, Utah. Other principal producing mines and dumps in 

| 1936 were the Adelaide, Belle Placer, Breece, Chippewa, Dolly B, | 
- Fanney Rawlins, Fortune, Garbutt, Highland, Ibex group (mine), | 
, Lilian, New Monarch, Ollie Reed, St. Louis, Togo, Tribune, Triumph, | 
oo Valley, and Venir. 
- The only important producer from placers in the Leadville district 

in 1936 was the Pan-Due Placer Co., which operated its dry-land 
dredge at the Starr and American Smelting & Refining Co. placer 
ground in California Gulch from May 1 to December 2 and handled 

a 140,000 cubic. yards of gravel. The apparatus consists of a gasoline : 
| power shovel, screening and washing plant, and four Ainlay bowls. 

Smal sluicing operations by individuals in the district yielded some 
gold. | | | 

OTHER DISTRICTS | 

Granite district—Operating the Belle of Granite mine under lease 
from May to December 1936, the Del Oro Mines did 300 feet of 
development work in the mine and installed mill equipment com- 
prising a crusher, ball mill, amalgamation plates, 4-cell flotation 
machine, and Wilfley table. About 100 tons of ore were treated in 
1936, but the company removed the equipment early in 1937. Placer 
gold was produced in 1936 at small placers on the Arkansas River in 
the Lake County part of the Granite district. 
Lackawanna Gulch district—The only output from the Lackawanna 

Gulch district in 1936 was gold ore shipped from the Eureka mine 
to the Golden Cycle mill. 

St. Kevin-Sugar Loaf district —Gold-silver ore from the Amity and 
Dinero mines and gold-silver-lead ore from the Fanchon Placer were 
shipped to the Leadville smelter. The other output from the district 
in 1936 was made by the Kokem Brothers Lease. 

Tenmile (Climax, Fremont Pass) district —The Climax Molybdenum 
Co. mill at Climax on Fremont Pass, 13 miles north of Leadville,
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operating at the beginning of 1936 at an average of 4,000 tons a day, 
increased the daily average to 7,700 tons before the end of the year; 
the daily average for 365 days was 5,466 tons. Molybdenum sulphide , 
concentrates containing 15,216,806 pounds of elemental molybdenum 
were produced. | | | 

| Molybdenum production at the Climax mill in Colorado, 1924-86 

Elemental Elemental 
. .- ; ; _. molybdenum -- molybdenum — ee 

1924 (idle first 7 months; (@ounds) oo ours) , operated last 5 months)!_ -—«156, 985} 1931_____._-.___________ 2, 644, 399 | 
1925_____--_-__--_______- 821, 757 | 1982______-.---___._-.-. 1, 918, 395 
1926________._-_--------. 1, 057, 867| 1933___________________. 0, 028, 695 
1927________-----------. 1, 858, 228|1934___________________ 8, 378, 683 1928__.____.-.__-.-----. 2, 957, 845] 1935_.____________--____ 10, 168, 635 
1929_____-____-_-_-----_.. 3, 529, 295|1936___________________. 15, 216, 806 
1930_._.._________-__--_ 3, 083, 000 

1Tdle from April 1919 to Aug. 1, 1924, 

Tennessee Pass district—The output from the Tennessee Pass Oo 
district in 1936 was 30 tons of gold ore shipped from the Jennie June 
mine. 

Luin Lakes district —The 20-ton amalgamation-gravity concentra- | 
tion mill built by the lessee of the Columbia claim was operated for a 
short period in 1936. Placer gold was recovered by lessees at the 
Zaitz and other placers in the Twin Lakes district. a | 

. LA PLATA COUNTY 

The American Smelting & Refining Co. lead bullion-leady copper | 
matte smelter at Durango, which was closed November 30, 1930, 
remained idle in 1936. a | 

California (or La Plata) district (Hesperus, La Plata) —The May 
Day Milling Co. continued production from the May Day mine in 
1936; the ore was treated by flotation concentration in the 50-ton mill 

_..at_the mine, __The Gold_King group_was-operated most of 1936 by --- 
| the trustee in charge. Near the end of the year the property was 

leased by the Fawn Mining Co., a Canadian corporation. The mine 
is equipped with a 50-ton mill, which is connected with it by an aerial 
tramway 8,000 feet long. In 1936 the Pioneer Gold Producers, Inc., 
purchased a site for a proposed custom mill near the Idaho and May 
Day mines and did some preliminary clearing of ground and con- 
struction work late in the year. A pilot mill at the Idaho group 
was run intermittently and recovered a small quantity of gold and 
silver. Small lots of high-grade gold ore were shipped from the 
Bessie G. property, Betty Jean, Cason, Last Chance, Last Dollar, 
Lucky Discovery-Lucky Moon-Old Comfort, Stony Creek, and 
Valley View. — 

Vallecito district —A 6-ton lot of gold ore was shipped to the Lead- 
ville smelter from the Grizzly King group in 1936. 

_ LARIMER COUNTY 

The Little Mary Mason mine in the Masonville district was operated 
intermittently in 1936. The mine produced gold ore; a hand-sorted 
high-grade product was shipped to the Golden Cycle mill at Colorado 
Springs. A small lot of gold.silver ore was shipped from the Dixie 
claim. |
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MESA COUNTY | 

The Missouri Girl Mining Co. shipped 14 tons of copper ore from a 
| property in the Sinbad district to the Garfield (Utah) smelter in 1936. 

A few ounces of gold were recovered by individuals sluicing along the 
Gunnison and Colorado Rivers. 

| MINERAL COUNTY | : 

Creede district. Shipments of ore to the Leadville smelter from silver 
mines of the Creede district were continued in 1936, but the output of 
silver was 15.5 percent less than in 1935. An experimental reduction 
mill erected to treat ore from the Commodore mine by flotation and 

| cyanidation was operated for a short period and then closed. Produc- 
ing mines in 1936 were the Amethyst, Commodore, Corsair, Del 

. Monte-Last. Chance-New York-Pittsburg group, Eunice, Manitoba- 
Ontario, Ochre, and Wedge. ) | | | 

| MOFFAT COUNTY | 

Fourmile (or Timberlake) district.—Most of the output of metals 
from Moffat County in 1936 was gold recovered at placer ground | 

| comprising 880 acres about 29 miles north of Craig in secs. 2 and 11, 

| Tps. 9 and 10 N., R. 92 W., sixth principal meridian. The property 
was worked spasmodically when water was available during May and 
June by the Gooly Placer Mines (partnership), using a tractor and 

| “tumblebug’” scraper to move gravel to sluices. The company then 
| sold the property to the Eldorado Gold Placer Mines, which moved 

oo in a gasoline-powered dragline excavator and dry-land dredge. ‘This 
equipment was operated intermittently from October 1 to November , 
25. The total gravel handled by the two companies was 9,546 yards. 
A little gold was recovered by sluicing at the Amazon, Grubstake, Old 
Faithful, and other small placers in the district. | 

| _ Lay district.—Small-scale placer operations on Lay Creek north of 

| Lay yielded placer gold in 1936. | . 

. MONTEZUMA COUNTY | ; | 

The output of metals from Montezuma County in 1936 was derived 
from high-grade gold ore shipped to smelters from the Red Arrow 
and Outwest mines, adjoining properties in the East Mancos. River 
area, from specimen gold sold to the mint from the Red Arrow, and 
from a small lot of high-grade gold ore shipped to the Golden Cycle 

| mill from the South Point claim. The Red Arrow mine, discovered 
in 1933, has attracted much attention because of its yield of nuggets 
and specimen gold. The Outwest property (formerly called the 
Omaha Placers) has been prospected since 1935, and a vein yielding 
high-grade ore similar to that found in the Red Arrow was reported 
struck in January 1936. The Hesperus Mining Co. did no mining or 

development at the Doyle group in Rush Basin after the snow slide 
destroyed its mill February 15, 1936, but plans to resume work 
June 15,1937. | 

MONTROSE COUNTY 

La Sal district—Sluicing operations on Dolores River yielded 
placer gold in 1936. |
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Paradox Valley district —The United States Vanadium Co., which 
_ for several years has been purchasing, locating, and developing | 
vanadium properties in the western part of Montrose County, in the 
old carnotite area distinguished broadly as the Paradox Valley, 
started one roasting and leaching unit October 15 and another Decem- 
ber 1, 1936. This company extracts its own salt in the vicinity. It 
has built many new roads in the area and a new town called Uravan. 

Naturita district—Miscellaneous small placers along San Miguel 
River were worked by individuals in 1936, but only 76.40 ounces of | oe 
gold were recovered compared-with 178.49 ouncesin 1935. == oe 

| | OURAY COUNTY : : 

Red Mountain district—The San Juan Metals Corporation shipped 
| in 1936 to the Shenandoah-Dives mill near Silverton 350 tons of gold- , 

silver-copper-lead-[zinc] ore produced during development work at 
the Treasury Tunnel group. The mine was operated throughout 1936, 
and 988 feet of development drifts and raises were driven. G. A. 
Franz did 824 feet of development work at the Laura Dunmore group 
from March 1 to December 31 and mined 400 tons of ore, which was . 
stored in bins and chutes ready to mill. | | 

Sneffels district—tInterruption of operations of the King Lease, 
Inc., by the snow slide in February 1936 that destroyed the company 
mill caused a decrease in output at the Camp Bird mine in 1936 
compared with 1935. The mine was shut down from February 24 to 
March 5 and from May 16 to July 1; the mill was closed from Febru- | 
ary 24 to May 22. In rebuilding the mill the company did not change 
its established method of treating the ore, namely, by amalgamation on 
plates followed by flotation concentration. Except during the shut- 
down, the mill treated a daily average of 77 tons of ore in 1936. | 
Gold-silver bullion recovered was shipped to the Denver Mint. 
The concentrates produced were classed as lead-copper with the a 
principal value in gold, but they carried 24.87 ounces of silverforeach __ 

~ ounce of gold, and also considerable zinc; the zinc was not saved at the 
Leadville smelter. | 

In 1936 Earl A. Alexander reduced and amalgamated by hand 500 
pounds of high-grade ore mined from shallow workings of the Governor 
group and shipped 2 tons of ore to the Leadville smelter. He treated 
100 tons from the Trust Ruby dump nearby in the small mill at the 
Trust Ruby mine, erected in 1934 with salvaged equipment consisting | 
of 10 stamps, 2 amalgamating plates, and a Wilfley table, all run by 
water supplied by a 600-foot water line. Carrying on development 
work at the Revenue Tunnel property from January 1 to September 14 
the Revenue Development Corporation drove 1,417 feet of tunnel, 
drifts, and raises. 

Uncompahgre district—G. A. Franz operated his 100-ton selective 
flotation mill 2 miles north of Ouray at a daily average of 75 tons for 
257 days in 1936 on dry silver ore, which he mined through the 
Syracuse tunnel from his Pony Express-Upper Bachelor group and 
from the Lower Bachelor group which he operated for the Bachelor 
Development Co. Silver-lead concentrates shipped to the Leadville 
smelter from this mill yielded the second largest individual output of | 
silver in Colorado in 1936, considerable lead, and some copper and gold. 
The McCullough lease operated the American Nettie group, Wanakah 
group, Jonathan claim, and O & N group as a unit continuously on a
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small scale. Gold-silver ore containing some lead and copper was | 
shipped to the Leadville smelter, and gold recovered in a small washing 

| plant at the Wanakah was sold to the mint. A small lot of silver-lead 
ore was shipped to the Midvale (Utah) smelter from a prospect in the 

| district. Some gold and silver were recovered by the Lucky Irish | 
. Mining & Milling Co. while experimenting with the operation of a 

placer north of Ouray with a dragline and Wilfley tables, and by a 
prospector sluicing on Uncompahgre River. | 

. PARK COUNTY | : 

Alma Placers district —Lessees on the Alma Placers recovered ap- 
proximately two-thirds of the total placer output of Park County in 
1936. The larger part of the gold was recovered by operators who 
sank inclined or vertical shafts to bedrock and drifted, using mechan- 

| ical equipment to bring the gravel to sluices on the surface. 
Beaver Creek district —A steam shovel and movable washing plant 

operating on Beaver Creek produced the bulk of the output of metals 
| from the Beaver Creek district in 1936. The remainder was recovered 

| by hydraulicking at the Shelton placer and sluicing at other placers 
~ along Beaver Creek. | _ 

| Buckskin district.—Only 136 tons of ore were shipped from the 
~ Buckskin district in 1936, most of which came from the Paris group, 

Phillips, Red Lion, and Wyandotte-Apex group. Considerable 
prospecting and development work was done at these and other 
properties in the district. 

— Consolidated Montgomery district.—Several cars of gold-silver. ore 
| from the Magnolia mine and one car from the Columbia were shipped 

to the Golden Cycle mill in 1936. A second car from the Columbia 
and one lot of lead-silver ore from another property were shipped to 
the Leadville smelter. : 

Fairplay district.—Placer gold was produced in 1936 by lessées 
hydraulicking, drift mining, and sluicing at placer ground formerly 
the property of the South Park Dredging Co. on South Platte River 
near Fairplay. 

Horseshoe district. —No ore was shipped from the Horseshoe district 
in 1936, but on October 19 the Barcoe Mining Co. let a contract to 
drive a 2,000-foot exploration tunnel at its property on Sheep Moun- . 
tain comprising 9 patented claims and 42 unpatented claims in secs. 4, 
9, and 10, T. 108., R. 78 W., sixth principal meridian. As of March 
1, 1937, the tunnel, 5 feet wide by 8 feet high, had been driven 905 feet. 

Mosquito district.—The Mosquito district ranked second among 
Colorado districts in production of gold in each year from 1931 to 
1936, inclusive, except in 1932 when it ranked first. Nearly all the 
output came from ore bodies in the London Fault area on and adjoining 
London Mountain. Associated with the gold in the ores are appreci- 
able quantities of silver and lead and some copper and zinc; none of 
the zinc is saved at the Leadville smelter, where most of the district 

| ores and concentrates are sold. In 1936 the largest producers, in 
order, were: The London Gold Mines Co., operating the South 
London and London Extension groups, equipped with a 175-ton 

| flotation mill (equipment added in 1936 to raise the capacity, formerly 
125 tons); the Fairplay Gold Mines, Inc., operating the ‘‘North 
London” mine and 100-ton flotation mill; the London-Butte Gold 
Mines Co., which in March placed in operation a new 100-ton flota-
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tion mill at its Butte group; W. A. Ellis, Inc., mining and shipping 
high-grade ore from the American mine; and lessees on the West 
London mine, who shipped their ore to the smelter. 

Kast of the London Fault area the principal producer was the Hock 
Hocking mine, yielding silver-lead-gold ore; most of the ore was | 
shipped crude to the Leadville smelter, but after October some was 
treated in the 50-ton custom mill erected. close by during the year 
by the Alma Milling & Metals Corporation. Some ore was shipped | 
from the Ophir group and Susquehanna claim. A small,mill was com- 

| pleted late in 1936 at the Dauser mine, from which several lots of ore | — 
had previously been shipped to the Golden Cycle mill at Colorado 
Springs and the Leadville smelter. Small lots of ore were shipped 
from other mines and prospects in the Mosquito district in 1936. 
The Newbonnet Mining Co. carried on development work at the 
Mascotte Tunnel property. A swinging sluice box driven by an 
automobile engine was used to recover gold at the Pennsylvania 
Mountain placer, and small sluicing operations at other placers in the 
Mosquito district yielded a little gold. | : 

Tarryall district —The Peerless Mining Co. operated its equipment, | 
comprising a power shovel, trommel screen, four Ainlay bowls, and , 
stacker, on the Wilson placer 7 miles southeast of Como from May | 
18 to October 24 and recovered most of the metals produced in the 
Tarryall district in 1936. Individuals sluicing on Tarryall Creek 
recovered small lots of placer gold. Testing of old river channels by 
pits and Keystone drills was continued in November and December 
at the Peabody placer and Foster Cline ranch on Tarryall Creek, 

- under a Class “B” loan of the R. F. C. | 

: PITKIN COUNTY 7 

Avalanche district —From August 1 to December 15, 1936, lessees : 
operated the Ground Hog-Double Decker-Gypsum group and shipped | 
8 tons of lead-gold-silver ore to the Leadville smelter. : 

~~ foaring Fork district (Aspen).—Operating its 50-ton flotation mill == 
at the portal of the Midnight tunnel the Midnight Mining Co. in 
1936 treated 5,000 tons of siliceous silver ore, containing some lead 
and zinc, extracted from the mine and 3,000 tons taken from the dump 
at the old Midnight shaft. The bulk of the silver was recovered in 
lead concentrates sold to the Leadville smelter. Byproduct zinc con- 
centrates contaming some silver and lead were produced in the zinc 
unit and shipped to the zinc smelter at Amarillo, Tex. 
Management of the consolidated group of properties leased in 1934 

by the Colorado-Duluth Mining Co., comprising the Smuggler 
Leasing Co. (Durant group), Della S Consolidated Mines Co. group, 
Percy La Salle Mining & Power Co., and Spar Consolidated Mines Co. 
groups, reverted to the ‘“‘Aspen Leases” in April 1936; the former 
company made application to be dissolved as of April 30. Sublessees 
on the properties in 1936 shipped 18,692 tons of silver ore containing 
lead and lime; the lime also was paid for at the Leadville smelter. 

RIO GRANDE COUNTY 

Summitville district—The Summitville Consolidated Mines, Inc., 
operated its Little Annie group of mines and flotation concentration- 
cyanidation mill continuously in 1936. Although the rated capacity
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_ of the mill at the end of 1936 was 120 tons, the mill treated a daily 
average of 135 tons for 365 days in the year. The ore is brought by 
trucks and tramway to the mill, where it is crushed and fed to ball 
mills in closed circuit with a unit cell, tables, and Dorr classifier. The 
overflow from the classifier—65 percent minus 200-mesh—goes to 

| Fahrenwald sub-“‘A” flotation cells. Tailings from the flotation 
machines are cyanided. Precipitation is by the Merrill-Crowe process. 
Concentrates produced are shipped to smelters. A small stamp-amal- 

- gamation unit was installed in 1936 to treat high-grade ore. Early 
, - in 1937 press reports stated that the company purchased the Aztec 

claim adjoining the Little Annie group and ended an apex suit that 
| Hae been instituted against it in August 1936 by the owners of the 

ztec. , | 
| ROUTT COUNTY | 

Hahns Peak district—One lot of lead-silver-gold-[zinc] ore was 
shipped to the Midvale (Utah) smelter from the Elkhorn mine north 

| of Columbine, which was being investigated by the Elkhorn Gold & 
Silver Mining Corporation in 1936. Sluicing operations at placers in 
Ways Gulch south of Grouse Mountain and on the north slope of 7 
Hahns Peak yielded some gold. | 

: | SAGUACHE COUNTY 7 

Crestone district—The Luis Maria Baca Mining & Development | 
| Co., lessee on a group of mines in the mineral section of Baca Grant 

No. 4, did approximately 1,000 feet of development work in the mine 
in 1936 and produced 3,657 tons of gold ore, which was treated in the 
company 35-ton flotation-concentration mill on Cottonwood Creek, 
half a mile from the mine and 6 miles south of Crestone. Free gold | 

| _ caught on carpets placed ahead of the flotation machine was amalga- 
mated and sold to the mint, and concentrates produced were sold to 
the Leadville smelter. A 1-ton lot of ore was shipped from a prospect 
in the district. 

Kerber Creek district (Bonanza).—Lessees on the Rawley mine | 
_ shipped 892 tons of silver-lead-copper ore to smelters in 1936. Simi- 

: lar ore was shipped from the Jupiter and Whale claims, both small 
producers in 1936, and one lot of lead-silver ore was shipped from the 
Baltimore claim. 

Music district Development work was done at the Golden Treas- 
ure group for 4 weeks in July and August 1936, and a small shipment 
of gold-silver-lead-copper ore was made to the Leadville smelter. _ 

SAN JUAN COUNTY 

Animas district—The Shenandoah-Dives Mining Co. operated 
its 600-ton selective flotation mill near Silverton continuously in 1936. 
The larger part of the mill feed was gold-silver ore containing copper 
and lead from the company-owned and company-operated Mayflower 
group, which is connected with the mill by a 1%-mile aerial tram sus- 
pended across the Animas River Valley high over the Animas River. 
From the beginning of its operations in 1928 through 1934 the company 
treated only ore from its own properties, but in 1935 it began to accept 
custom ores from a few neighboring mines for concentration, and in 
1936 the company installed sampling equipment and offered its 
milling facilities to a larger number of operators. Mines supplying
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most of the custom ores, in order, were: Pride of the West, North — 
Star-Sultan, Green Mountain, Vertex, Little Fannie-Philadelphia — 
group, Treasury Tunnel (Ouray County), Coming Wonder, and King. 
Besides carrying on its mining and milling operations, the Shenandoah- 
Dives Mining Co. contracted with the American Smelting & Refining | 
Co. to drive a 3,000-foot crosscut from the main haulage adit of the 
Shenandoah-Dives property to the Silver Lake group, owned by the - 
American Smelting & Refining Co. 

_ At the Old Hundred property, the Old Hundred Gold Mining Co. _ — 
in January, February, and March, 1936, drove 700 feet of drifts and = 
raises and constructed a 1,500-foot aerial tramway from the mine to 

. the mill in Cunningham Gulch. Other work done included repairing 
the mill building, installing a new crusher, and providing facilities for 
tailing disposal. The mill was operated 60 days and treated 5,590 
tons of ore taken out in development operations. The mine was : 
closed March 22, 1936. Other producers in the Animas district 
included the Champion group, Bill Young, Mabel, Peerless, and Queen 
City. A little placer gold was recovered by sluicing at the Iron . 
Magnet mill site. — | 

Eureka district—Producing mines in the Eureka district in 1936 
were the Brooklyn group, operated continuously, and the Robert 
Bonner group, operated from July 15 to November 15. The Sunny- 
side mine, which was equipped with a 1,000-ton selective flotation 
mill and was an important producer of gold, silver, copper, lead, and — 
zinc before it was shut down on September 30, 1930, remained idle | 
in 1936. | | 

Ice Lake Basin district—Two lessees working at the Bandora group | 
from May 25 to November 15, 1936, shipped 137 tons of gold-silver- 
lead ore to the Leadville smelter. oe | 

SAN MIGUEL COUNTY 

_________ Iron _Springs_district_(Ophir).—Only small tonnages of ore mined . 
in 1936 were shipped to smelters from the Iron Springs district; but | 
due to increased metal prices late in 1936 a sizable tonnage of low-grade 

_ mniddlings, containing chiefly silver and lead but also some gold and 
copper and formerly stacked at the old Carbonero mill, was shipped 
to smelters in Colorado and Utah. At the Butterfly-Terrible group > 
285 feet of development work were done in the mine, and one lot of ore 
was shipped to the Leadville smelter. The mill was repaired and 
made ready for operation, which is planned for 1937. Other producers 
in 1936 included the Carribeau, Gold Bar, Montezuma, New Domin- 
ion, and Silver Bell. 

Lower San Miguel district (Sawpit, Vanadium).—A few lots of gold- | 
silver-lead ore were shipped to smelters from the Lizzie and J. L. lode | 
properties in 1936, and some gold was recovered at small placers along 
the San Miguel River and its tributaries. | : 
Mount Wilson district—The Polar and Silver Pick mines were oper- 

ated on a small scale during part of 1936, and each yielded small lots 
of high-grade gold ore, all of which was sold to smelters. 

Upper San Miguel district —The Smuggler Union group was oper- 
ated continuously in 1936 and again yielded the bulk of the output of 
gold, silver, and lead from San Miguel County. The ore was treated 
by amalgamation followed by gravity and flotation concentration in 
the 300-ton mill connected with the mine by a 3,000-foot aerial tram-
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way. On December 15, the Veta Mines, Inc., acquired operating 
, control of the property and proposes to explore geologically selected 

zones extending to the sedimentary formations approximately 700 
feet below the present workings. The San Juan Metals Corporation, 
in its fourth season of operating its 400-ton flotation-gravity concen- 
tration mill on old tailings 1 mile east of Telluride, was active from 

| May 12 to October 20, inclusive, and treated 22,405 tons yielding 
gold-silver-lead copper concentrates which were shipped to the Lead- 
ville (Colo.) and Garfield (Utah) smelters. The 50-ton amalgama- 
tion-gravity concentration mill erected in 1935 at the Mammoth 
group was crushed by a snow slide in February 1936 and was not 

| rebuilt during the year. Construction work on a 150-ton flotation- 
concentration mill at the Alta-St. Louis group was begun in the latter 
part of 1936. A clean-up at the site of the old Alta mill that burned _ 
down yielded 35 tons of gold-silver-lead ore which was shipped to the __ 
Leadville smelter. Other producers in the Upper San Miguel dis- 
trict in 1936 included the Cimarron dump, Grace, Lucky Strike (small 
milling operation on old tailings), Laura (equipped with a 15-ton 
amalgamation-gravity concentration mill), Royal, and Savage. 
Sluicing along the San Miguel River below Telluride yielded small lots 
of placer gold. | 

| SUMMIT COUNTY 

| Breckenridge district.—The Continental Dredging Co. operated its 
electrically driven floating dredge on Blue River intermittently for 
238 days in 1936 and handled 622,400 yards of gravel. The dredge 
has a capacity of 4,000 cubic yards per 24 hours and is equipped with 
88 buckets, each of 7'4-cubic-feet capacity. The Tiger Placers Co. 
dredge at Breckenridge was idle throughout 1936. A power shovel, 
trommel screen, and sluices were operated from May 20 to August 10 
at the Bemrose-Bostwick placer in Hoosier Gulch, and similar equip- 
ment was used by Miller & Nelson in French Gulch. Hydraulicking 
and drift mining at placers on French Gulch and sluicing operations 
on pie and Swan Rivers, Georgia Gulch, and Farncomb Hill yielded 
gold. . 

Zinc-lead ore was shipped in 1936 from the Royal Tiger property 
to the custom concentrator of the United States Smelting, Refining & 
Mining Co. at Midvale, Utah. A 50-ton gravity-concentration mill 

| equipped with a 4- by 4-foot ball mill, a rag table, a two-compartment 
Hartz jig, and three No. 6 Wilfley tables was built 5 miles east of 
Breckenridge to treat ore from the Carbonate mine, from which a 
3,000-foot aerial tramway was constructed to transport the ore from 
the mine to the mill. The mill was operated for only 7 days in 1936, 

| when snow and cold weather closed the mine. Ore was shipped to 
the Leadville smelter from the Arctic, Bemrose-Bostwick (producer 
from both lode and placer operations), Blue Flag, Blue Jay, Briar 
Rose, Dunkin, Fredonia, Jumbo, Mountain Mary-Frigidare, Ohio, 
and two other properties. 
Montezuma district.—In 1936 ore was shipped from the Bullion, 

Burke group, Florado-Sts. John group, and Silver King mine to the 
Leadville smelter. The Florado Mining Co. shipped a car of zinc- 
lead ore to the custom concentrator at Midvale, Utah. 

Ten Mile (Kokomo, Robinson) district.—Producing mines in the 
Ten Mile district in 1936 were the Connors Bonanza, Delaware, Gold 
Crest, Kokomo, and Payrock. The Wilfley mill at Kokomo was
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operated for a short period on ore from the Delaware. ‘The ore 
_ shipped from the Payrock was concentrated in the Bryant custom 

mill near Leadville. A portable screening and washing plant fed 
by a Diesel power shovel was installed late in 1936 at the McNulty 
placer on McNulty Gulch where the gulch enters the Ten Mile River 
Valley. The plant was operated for a short period before the season 
closed, but the gold recovered was not sold in 1936. | 

Wilkinson district.—Two prospectors placering in the Wilkinson 
| district recovered a little gold in 1936. | | - 

TELLER COUNTY 

CRIPPLE CREEK DISTRICT | 

The output of the Cripple Creek district in 1936 was 607,690 tons 
_ of mine and dump siliceous sulphotelluride gold ore yielding, in recov- i ssi” 

ered metals, 141,456.46’ fine ounces of gold and 16,541 fine ounces of 
silver, compared with 460,448 tons yielding 124,287.66 ounces of 
gold and 13,287 ounces of silver in 1985. In addition, placer dust 
and specimen gold originating in the district and sold to assayers, 
refiners, and the mint in 1936 by operators, specimen collectors, and 
others aggregated 151.74 fine ounces. 

The Golden Cycle mill at Colorado Springs (operations described 
under El Paso County) purchased 494,566 tons (81.4 percent) of the 
district output of ore in 1936. The mill is owned and operated by 
the Golden Cycle Corporation, which also owns several mines in the 
district and the Midland Terminal Ry., which transports virtually all 
the ore received at the mill from the Cripple Creek district. Treat- 
ment rates in effect in 1935 at the Golden Cycle mill were given in 
Minerals Yearbook, 1936 (pp. 271-272). The same rates for treating 
the ore were continued in 1936, but in October the company, seeking 
to improve the grade of ore offered, instituted a new system for gold 
payments, under which it raised the price paid for gold in ore carrying 

__. _..& high gold content and_lowered_it_for_ore_carrying_0.18 ounce of __ 
gold and under per ton. 

The Cripple Creek Milling Co. purchased under contract all the 
ore produced from mines and dumps owned by the Stratton-Cripple 
Creek Mining & Development Co. (Stratton Estate) for treatment 
in its 500-ton flotation-roast-cyanidation mill on Globe Hill. The 
company also purchased on open schedule part of the production of | 
various independent operators in the district. Operated at reduced . 
capacity throughout 1936, the mill treated 92,424 tons of ore. In 
January 1937 it was shut down and up to the time this report was 
written (May 25, 1937) was still idle. 

MINES REVIEW . 

The total number of producing mines, dumps, and prospects in the 
Cripple Creek district in 1936 was 122, including each of several sepa- 
rately operated mines under one general management. Production 
was made from mined ore at 91 mines and prospects. The three 
largest producing companies, in order of metal output, were the 
United Gold Mines Co., an operating and holding company for 
property scattered throughout the Cripple Creek district; the Cresson 
Consolidated Gold Mining & Milling Co.; and the Golden Cycle 
Corporation-Ajax Operations (formerly the Granite group).
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| | The annual report of the United Gold Mines Co. for the 10 months 
ended October 31, 1936 (dated Dec. 20, 1936), contains the fol- 

| lowing report of the mine superintendent.. 

Aziel.—L. W. Reiter of Denver, who has a lease on the Axtel, is working through 
the Solomon shaft and is preparing to sink the shaft, starting January 1, 1937. 
He expects to sink an additional 100 feet. One set of split-check sublessees is 

| operating and making a small production of low-grade ore. oe 
_ Both the Fairview and Londonderry have been idle during the entire year. 

The Patti Rosa has been extensively developed during the past year by the 
Tennessee Mines, Inc., and they have discovered a large body of medium-grade 
ore, and they are making a production of about one railroad carload per day. 
They haven’t yet determined the length and width of the ore shoot. 
Bonanza.—The Bonanza is under lease to the Golden Cycle Corporation, and 

| this company has driven a crosscut to the Bonanza vein and drifted on the vein 
for a distance of about 100 feet. An ore shoot of very good grade about 30 feet | 
long has been opened, and no doubt when this is developed it will be a source of 
production for the year 1937. | 

Coriolanus.—Very little work was done on this property during 1936. 
. Deadwood.—The Deadwood and Trachyte are being operated by the Gold 

Bullion Mines, Inc. ‘Phis company has conducted an active campaign of develop-- 
ment and has opened many ore shoots which will make the property very productive | 
during the coming year. 7 

Findley and Shurtloff—The larger part of these properties is under lease to the 
Golden Conqueror Mines, Inc., and they have recently discovered a new ore shoot 
on the 10th level of the Burns shaft on Shurtloff ground. The vein is in virgin 
ground, is of medium-grade ore, and has been opened for a distance of about 100 
feet. As the ore is wider than the drift, the width has not yet been determined, 
but a cut-out has been started, and after chutes have been built the walls will be - 

| prospected to determine the width. Both breasts of the drift contain good ore. 
This is one of the most important developments of the year on the United Gold 

| Mines Co.’s properties. a | 7 
-Hardwood.—Stocklacey and associates are operating on the north end of this 

property and have made a small production of low-grade ore. 
oe Hull City.—The lease of the Hidalgo Gold Mines, Inc., was purchased by the 

| United Gold Mines Co., and the property is now being operated on company 
account. 

| May B.—No work of any consequence was done on this property during the 
year. | | 

Portland.—The result of operations for the year 1936 on the Portland group has 
| been fairly satisfactory. The group includes the Last Dollar, Portland No. 1 

and 2 shafts, operated by the company with the lessees working on split check, 
and the Independence, Colorado City, Portland No. 3, Ocean Wave, and a number 
of shallow shafts and surface workings which are leased to independent lessees. 

The production from dumps for the first 5 months of the year averaged about . 
one railroad car a day, but has steadily decreased since then until at present it is 
about 10 cars a month. : 

Operations at the Portland No. 1 and Last Dollar shafts have shown a sub- 
stantial operating gain during the year, and Portland No. 2 operations have 
shown a small operating gain. 

The lessees working the outlying properties have produced a considerable 
tonnage of ore, some of which has been of excellent grade. Portland No. 3, operated 
by Community Gold Group No. 1, Inc., has produced a number of shipments 
which ran between 1.00 and 2.00 ounces per ton. The Colorado City shaft, 
operated by Colorado Gold, Inc., produced a steady tonnage of medium grade | 
throughout the year. The Independence, under lease to Newstrom & Co., in the 
year ended November 1, 1936, produced a total of 138 carloads of ore with a gross 
value of $23,439. A number of shallow workings, both through shafts and in 
open-cuts, have produced some fairly good ore as well as a fair tonnage of low-grade 
ore. The royalties from these operations add to the income of the company. 

At the Last Dollar, an excellent grade of ore has been obtained from workings 
on the Hawkeye flat vein, some shipments having settled at a value of better . 
than 4.00 ounces, or over $120 per ton. A large tonnage from the syenite vein 
stopes was shipped from the 500- and 600-foot levels of the same mine. The 
average value of this last ore is between $6.00 and $7.00, but it is cheaply mined 
and can be handled at a small profit. 

The profitable production at Portland No. 1 came from ore developed on the 
Diamond and Independence veins on the 400- and 500-foot levels and from the
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“breccia vein” and Bobtail vein on the 600-foot level. All of the above ore was of | 

excellent grade. It is interesting to note that all of it came from areas which were | 
supposedly worked out. Inasmuch as this ore has been found in old stoped _ 
areas which have settled and show considerable crushing at some points, the mining 
of the ore has been difficult. and slow. | 

| Other operations have produced some tonnage from No. 1 shaft, notably a 
lessee operation on the 600-foot level. Ore pulled from the caved No. 2 Portland | 
stope has run 1 ounce per ton consistently, after screening. A production of a 
ear of screenings and several cars of coarse ore (low grade) has been made from 
this lease each month. | 

The only profitable production from No. 2 Portland shaft has been from Ce. 

____ lessee’s operations on the vein above 1,700, situated north and east of No. 2 shaft. 
A number of good shipments have been made from small stopes 50 feet or more — ee 
above the 1,700-foot level. One shipment of screenings ran 3.62 ounces, or over 
$100.00 per ton. Several others ran more than 2 ounces per ton. 

Ore from a stope on the Wisconsin vein on 1,700, from the “breccia vein” on 
700 and 800, returned little or no profit. The Wisconsin operation has been 
abandoned since. The low grade from the “breccia vein’’ was largely mined in | 
prospecting work. 

During the summer and fall a considerable amount of work was done on the 
Portland surface plant to improve it and lessen the fire hazard. 

The old store-room building, engine room at No. 1, boiler room at No. 1, shaft- 
house building, and several old ore bins which were no longer in use, were wrecked. | 
Peveral other small buildings were built or remodeled to make them nearly 
reproof. 
The headframe and first 30 feet of No. 1 shaft were in very poor condition and | 

were repaired. The shaft was lined with concrete from surface down to bedrock, 
so that it is permanently repaired this far down. | 

The Portland compressor plant was in a very poor location at No. 2 shaft. It 
was difficult to get supplies in and make repairs. The building has been in danger 
of being covered up by tailings from the old mill on top of the hill, and sand | 
blowing around during windstorms has caused unnecessary wear on the 

| equipment. 
Consequently, a new completely fireproof compressor plant has been established 

at No. 1 shaft, and is now in operation. The building is constructed of cinder - 
blocks and equipped with a steel truss roof and steel doors and windows. The 
compressors are equipped with air filters now, and this should add materially 
to their life. | | 

_ The unused buildings at No. 2 shaft are also being torn down, 22 sets of lessees 
are working through company-operated shafts, 5 sets through the Independence, 

_____and 14 sets are working elsewhere on the property exclusive of dump lessees. 
Rose Nicol.—The company is operating on the 8th level of the Rose Nicol 

mine, and is making quite a large production of low-grade ore. : 
A raise from the 17th to the 14th level of the Cresson mine was completed, | 

and in this raise they have four sublevels, all of which are producing a good grade 
of ore from Trail ground. This has been the best source of production for the 
United Gold Mines Co. during the past year, and Mr. William Petrie deserves 
much credit for this work. | | | 

Vindicator and Theresa.—The Theresa has been operated exclusively by split- 
check lessees, and during the year the United Gold Mines Co. has received a : 
nice profit from this operation, and the mine looks quite promising for the coming 
year. . 

Since the first of the year 1936 the Vindicator has conducted a campaign of - 
development on the 21st level. Pumps to take care of 1,500 gallons of water 
per minute were installed in January 1936, and since that time about 1,200 feet 
of drifting and crosscutting has been done on company account. 

The La Bella vein was encountered and an ore shoot opened for a distance of 
135 feet. This was stoped out on company account, but, due to the fact that the 
ore was very low grade, this was not a profitable operation. Since that time the 
level has been turned over to split-check lessees and an ore shoot on the Lilly vein 
between 2,100 and 2,000 has been discovered, which is being worked profitably by 
Wade & Co. | 

Miles Fleetwood and associates have opened an ore shoot on what is presumed 
to be the Carr vein for a distance of about 125 feet, and they have values in both 
the north and south breasts. This has all indications of being a profitable opera- 
tion for both the company and the lessees. In fact, there is, from all appearances, 
a bright prospect for the Vindicator for 1937.
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Fotal production of property—United Gold Mines Co. 
ee 

. . Net tons | Gross value 

Ore mined before consolidation......._......-_.---.------.---------------2-- 26, 310 $456, 806. 19 . 
. Production under operation of the United Gold Mines Co__..____.._-._-___- 1, 460, 651 | 16, 003, 593. 90 

Total to Dec. 31, 19861__._...-...--_-_-.2 eee 1,486, 961 | 16, 460, 400. 09 

1 Company report covers total production to Oct. 31, 1986. Figures for November and December added 
by the staff of the Bureau of Mines from information furnished by the United Gold Mines Co. 

Production of the United Gold Mines Co.—Company ore in 1936 ! 

. Company | Average | Number 
Mine Net tons | Gross value ore cash |grossvalue| of cars 

| receipts per ton shipped 

. Vindicator.........-..-..----------.--- 13, 058 $60, 374. 16 $21, 902. 44 $4. 62 393 
Rose Nicol..._-.-._--.---------------- 5, 578 112, 832. 09 76, 114. 59 20. 23 214 

. Hull City... 222 -- 1,173 4, 997. 05 1, 453. 27 4. 26 39 
Portland ......-....-.--------2---- ee 859 3, 963. 85 1, 661. 80 4.61 16 
Theresa.........--.---..-.-.-.-------- 137 . 262.46 |... -_.-.-- 1.91 4 

. 20, 805 182, 429. 61 101, 132. 10 8.77 666 

1 Published report covers 10 months only. Figures for November and December added by the staff of the 
Bureau of Mines from information furnished by the United Gold Mines Co. 

| Production of the United Gold Mines Co.—Lessee ore in 1986} 

| | Royalties | L Aros | Numb oyalties essees’ gross umber 
Group Net tons | Gross value | ‘loceived receipts | value per! of cars 

ton 

Vindicator_......--.-.------------| 26,338 | $216, 316.37 | $56,986.17 | $64, 438.57 $8. 21 780 
Theresa._.-....-------------------| 15,049 | 167, 550.96 | 44,826.94 | 56, 227.58 11. 13 464 
Rose Nicol_....._-..-.--.-..------ 8, 892 69, 482. 59 9,394.35 | 25,046. 61 7,81 277 
Hull City..._--.-.-..2.-2--._2-__- 3, 774. 21, 322. 69 3, 978. 48 4, 424, 49 5. 65 126 
Portland.._...-.---------------.--| 23,867 | 244,076.56 | 54,431.22 | 85, 421.05 10. 23 809 
Last Dollar_....-.-.--------------| 20,643 | — 168,468.21 | 43,658.86 | 48,668.77 8. 16 582 
Deadwood group-..--.--_.-------- 14, 238 142, 793.85 | 13,870.68 | 62,903.90 10. 03 438 
Londonderry group-____..__.--_-- 1,619 16, 513. 70 1, 505, 21 7, 419. 07 10. 20 52 
Hardwood group...--...--.____--- 6, 656 73, 664, 24 5, 689.74 | 33, 353. 22 11, 07 194 
Empire group.......--.---.-.--...| . 4,476 14, 980. 03 288, 52 6, 307. 86 3. 35 65 
W. P. H. group......--...--...-.-| 2, 169 9, 055. 03 521.33 | 1,839.02 4.17 46 
Bonanza group_..-...--.---.---_- 2, 452 59, 408. 01 8,032.66 | 32,322.18 2A. 23 74 

. 130, 173 | 1, 203, 632. 24 | 243, 184.16 | 428, 372. 32 9. 25 3, 907 

1 Published report covers 10 months only. Figures for November and December added by the staff of 
the Bureau of Mines from information furnished by the United Gold Mines Co. 

The annual report of the Cresson Consolidated Gold Mining & 
Milling Co. for the 12 months ended December 31, 1936 (dated Feb- 
ruary 15, 1937), says: 

During the 12 months 61,563 dry tons of ore were shipped on company account 
of a gross value of $465,411.88, averaging $7.56 per ton; the returns, less trans- 
portation and treatment of $219,901.86, were $245,510.02, giving the ore a net 
value of $3.99 per ton. The company received as additional income the sum 
of $1,123.54 interest on bank deposits and notes, and $192,956.18 net royalty on 
58,215 tons lessee ore, in addition to $1,541.67 dividend from the Elkton Co., 
making a total of $441,131.41, with total expenses of $342,104.21, resulting in a 
net gain from operations of $99,027.20. 

During the past year the development on your property has been encouraging. 
On the upper levels some large low-grade stopes were opened and small chutes 

of better ore. 
The water was pumped from the eighteenth level. New work on this level 

has opened 100 linear feet of ore which is above average grade and gives promise 
of having considerable width. In places it is now 12 feet wide and ore in both
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walls. Other development on this level is being pushed. The water has fallen 
off in volume pumped. 

The Dante and Gold Sovereign claims were operated by lessees, who shipped 
a large tonnage of low-grade ore. | 

Development 
Drifts and crosscuts: Feet Feet 

Company-_____-.-----------------------_-___-_-__--_._ 4, 508 
Lessees__._.._---.-----.---------- ee e______ 4, 087 

—— £8,590 

Raises and winzes: 
oe ~ Company___._.--- 2 eee eee 74D os 

Lessees_____.___------------------------_-_________-_ 1, 936 
——__ 2, 677 

Total... eee eee 11, 267 

The 18th level, the first level below the Roosevelt Tunnel, was unwatered in 
September 1936. This level had not been worked since June 1929. Before any 
development work could be undertaken, a large amount of retimbering and clean- 
up work was necessary to reach all parts of this level, which was found to be in 

| very bad condition. This work is still being carried on. | 
The most encouraging development on the property, at the present time, is 

the 18th level development work, since the level was unwatered, which has 
resulted in the opening of two bodies of medium-grade ore. Work has not ' 
progressed far enough.at this time to estimate their tonnage or value, but they 
look very encouraging. 

Development of the upper levels has opened small bodies of ore on the 17th, 
14th, 13th, 12th, and 9th levels. A small ore body of very good grade has been 
opened between the 12th and 13th levels. — 

Twenty-six sets of split-check lessees are at present working through the Cresson 
shaft, most of whom are producing some ore. In addition, the Dante and Gold | 
Sovereign shafts are under lease on a graded royalty basis. Both these lessees 
have done considerable development work and shipped a large tonnage of low- 
grade ore. , 

At the present time, the most favorable outlook for new ore seems to be on the 
deeper levels. | 

The average cost per ton shipped by company and lessees during 1936 was 
$2.85, on a total of 119,779 tons. a 

Per ton 

EE Federal 4axes—— === wwewnw ieee nw ee eee ee ee een scot $016 eee eee 

State and county taxes___.__._____.__._-_-_________--.  . 105 
Insurance_........-.---------_-__--------- -_-_-------_ =. 086 
Salaries of officers_..___...___.._-_____-----_-_-_-_-__.  . 050 
Colorado Springs office.______._--_-__-____-_--_-_-_---.  .028 
Mining operations._.._.._._________---__- ei eee e_ee) «62. 315 | 
Pumping._____-.__--.-------- eee ---__-- =  . 078 
General______.._____-__-___-_ eee eee eee-_- =. 027 

2. 85
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| Production of the Cresson Consolidated Gold Mining & Milling Co., Colorado, 1903 
to Dec. 31, 19386 

Period D ry short Gross value Freight and Net value 

| 1903 to Dec. 31, 1935.-----------------------| 2,350,979 | $37,776, 158.81 | $11,811, 172.30 | 1 $25, 964, 986. 51 
6: | 
Company ore. -.---------..-.---------- 61, 563 465, 411. 88 219, 901. 86 245, 510. 02 
Lessee ore....-------------------------- 58,215 | 663, 831. 65 251, 851. 91 411, 979. 74 

| 1903 to Dec. 31, 1936.....-..----.--.------.-| 2,470, 757 | 38,905, 402.34 | 12, 282,926.07 | 26, 622, 476. 27 

. : Average | Average 
Royalties ‘ 

: Period received by [Amount paid | gross | net | Dividends 
. company | per ton | per ton 

| 1903 to Dec. 31, 1935........-..---------|.------------_|o-------------] $16.06 | $11. 04 |$12, 857, 072. 50 
6: - 

. Company ore_...........---.------,--|--------------|-------------- 7. 56 3.99 |_-.----------- 
Lessee ore..------.------------------| $192, 956.18 | $219, 023. 56 11. 40 7.08} 109,800.00 

1903 to Dec. 31, 1936__..-2----..---------|2----eee-eeeeefeeeeeeeeeeeeee} 15. 75 10. 78 |212, 966, 872. 50 

i The company annual report for 1985 gave $25,952,895.85, which was corrected by letter from the company 
dated July 23, 1936, to read $25,964,986.51. 

-2 Represents 33.33 percent of the gross value and 48.71 percent of the net value. 

The annual report of the Golden Cycle Corporation dated March 10, 
| 1937, for the calendar year ended December 31, 1936, contains the 

following paragraphs regarding the corporation’s mining operations in 
the Cripple Creek district. | | ) 

The shaft on the Ajax has been sunk from the 21st level to the 24th level, 375 
feet, and is now being continued to a depth of 500 feet below the 21st level, where 
a pump station will be made. From this station a crosscut will be made to cut 
the Mohican, New Market and Little Montana veins. The Mohican has been 
disappointing on the 22nd and 23rd levels, but New Market has higher values on 
23rd than on 21st level. The cost of sinking was increased by a large flow of water, 
and the mine showed only $12,958.46 net gain for 1936, after depreciation and 
depletion. However, there is a large amount of developed ore which is being 
mined and shipped, and we hope 1937 will show a substantial profit. 

The Anchoria-Leland has shown a gain for 1936 of $10,154.81 net, after depre- 
ciation and depletion, and on the 300 level has opened an ore shoot of good value 
225 feet long. Also one lessee has a large stope of low-grade ore. 

Data for the following table were taken from the annual reports 
for 1936 issued by the three companies named. 

Production tn 1986 

Average 

Company Net tons | Gross value] Royalty | Lessees orto 

per ton 

Dr. Jack Pot Mining Co-----.-------------- 14, 317 | $70,356.84 | $4, 287.12 | $19, 700. 48 $4.91 
Empire Lee Mining Co..__.-...--..--.---- 21,453 | 121,055.47 | 7,556.55 | 42, 758. 71 5. 64 
The New Gold Dollar Mining Co..__...---- 3,872 | 29, 457. 27 2,200.01 | 11, 094. 26 7. 61 

Nearly all the output from the Stratton Estate was made by com- 
panies and individuals that leased the various mines under the royalty 
system and conducted their own operations, either mining on com- 
pany account or subleasing to split-check lessees.* The largest pro- 

‘ Under a split-check lease, the operating company furnishes the hoisting power, explosives, timber, and 
all other supplies and the lessee provides the labor; the net proceeds from the mill (not including royalty) 
are divided equally between the two.
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ducers of gold, in order, were the Logan mine, Orpha May, Geneva, 

Moon Anchor, American Eagles, Specimen, and Los Angeles. Among ~ 

other producers were the Abe Lincoln mine, Block 98, Longfellow, 

- Porcupine, and War Eagle. The total development work done at all 

properties on the Stratton Estate during 1936 was 14,311 feet, of 

which 10,779 feet were done by the two largest producing companies— 

the International Gold Producers, Inc., and the Orpha May Mining | 

Co. After the closing of the Cripple Creek mill in January 1937 ores | 

from the Stratton properties were again shipped to the Golden Cycle a 
~~ -miiat Colorado Sprmmgs. re 

The Cameron Gold Mines, Inc., continued production from the 

Cameron Townsite and Pinnacle group throughout 1936. Develop- | 

ment work done comprised 100 feet of sinking on the main Cameron : 

shaft and 1,456 feet of drifts and crosscuts. The Hidalgo Gold Mines, 

Inc., shipped ore continuously from the El Paso group, in which it | 

| has the controlling interest, and the Victor mine (Smith-Moffat — 

Mines Co.) operated. under lease. Approximately 3,000 feet of drifts | 

and crosscuts were driven at the El Paso group. Lessees operated the 

Elkton group continuously. The Elkton Co. acquired the property | 

of the Raven & Beacon Hill Gold Mining Co. in Arequa Gulch, com- | 

prising about 21 acres adjoining the Elkton property. W.D. Wade & | 

Co. shipped a large tonnage of dump ore from the Empire Lee property. / 

Thomas Kavanaugh operated his cyanide leaching plant at the 

Iron Clad mine continuously. The Blue Moxie Gold Mining Co. | 

reopened the Blue Bird mine, beginning development work in the | 

mine July 10 and shipments of ore later in the year. The Winfield 

Mining Co. operated the Queen group most of the year and shipped 

| the ore produced to the Cripple Creek mill. The Joe Dandy Mining © 

Co. repaired the shaft and buildings and started development work 

at the Joe Dandy mine, from which lessees shipped ore during part 

of the year. | 

Among other producers in the Cripple Creek district in 1936 were | 
the Acacia-Gold Mining Co. (Morning Star and North and-South 
Burns), Amanda, Atlas Gold Mines Co. (Midget-Bonanza King), 

Black Belle, Caledonia, Commonwealth Gold, Inc., Delmonico, | 

Economic mill dump, Forest Queen, Free Coinage Gold Mining Co., 

Friday, Golden Conqueror Mines, Inc., Hiawatha, Index group, 

Jerry Johnson, LeClair Consolidated Mines Co. (Mary McKinney), 

Ramona, Reba Lee Mining Co. (Mohawk), Requa Savage group, | 

Rigi group, Rubie, Sangre de Cristo Tunnel, Santa Rita Mines Co., 

School Section 16, Strong Mining Co., Teutonic, Unity Gold Corpora- 

tion (Katinka group), and Volcano. : 
153336—37——23 7
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- —— Gold. .cccceceeessesesee cee wcquccesccseseeee 346 Virginia -<- 2.22222 oc ee eee “352 : Te eres 
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Copper....--.-.-.---------------u---------. 847 Quantity and tenor of ores......-_......--._. 353 

Lead ....--.-----------.-------------------- Production of lead and zine by regions...... 354 
Zine__...-----.------- 2 -e------------- 348 Review by States_......-...--------------. B54. 

Mine production in the Eastern States....... 348 Arkansas_.........-.-----2.-.-.---...-.-. 354 
Alabama.-__--.--..-.---2----2- 222-848 Illinois. ..---.---2- eee 855 
Georgia ._--.------.-------------2 eee. «349 Kansas_...----------------2-------------. 355 
Maryland __-_..._..-_----2--222 ee ------ = 849 Kentucky. ._.._-_-.---2---ee-eee-_------. 856 
New Jersey....-...-----...--------.-.--.--. 350 Michigan.._.._.._-_--22.2--------ee-e-e-.-. = 857 
New York___---_-_-.----------_---.----... 350 Missouri-__----....-----..---.--.--....... 359 
North Carolina..._......-.-.--.....-.-----. 350 |. Oklahoma.-_......-...------.---.--..--... 362 . 
Pennsylvania.-.__-.-.--.-..-.-....----.... 351 Wisconsin._......-..---.2- 2-2-2. «= 865 
South Carolina.._.._......2.-2--222-------. 851 

| The output of gold, silver, copper, lead, and zinc from mines in 
the Eastern and Central States increased in 1936. The advances in 
gold and silver were not large, but copper increased more than 17,000 
tons, lead nearly 17,000 tons, and zinc nearly 39,000 tons. Owing to 
the higher prices for copper, lead, and zinc, the total value of the 
metal output was much greater in 1936 than in 1935. There were 

~ no new large producers of copper, lead, or zinc in 1936, but most of 
the larger operators expanded their output. 

Calculation of value of metal production —The value of metal pro- 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, to 
January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, | 

_____the yearly average weighted United States Government-_price!; and 
im 1935 and 1936 at $35 per ounce, under authority of the Gold Reserve _ 
Act of January 31, 1934. The silver price in 1932 and 1933 is the 
average New York price for bar silver; in 1934, the Treasury buying 
price ($0.64646464-++ per ounce) for newly mined silver; and in 1935 
and 1936, the yearly average weighted Treasury buying price for 
newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 

Prices of gold, salver, copper, lead, and zinc, 1932-36 
ee 
Year Gold Silver Copper Lead Zinc 

' | Per fine Per fine 
. ounce ounce Per pound | Per pound | Per pound 

1982... en eenne ee eneeeeeeleneeeeeeee-| 1 $2067+] $0, 282 $0,063 $0. 030 $0. 080 
1983.2 222222 LL LLL] “a8. 56 350 064 037 042 
1934.2 22 2 WLLL Bal gs 2, 646+ ‘080 037 043 
1935___-----------------2-222-22s2e-seee.| 35,00 71875 “083 040 044 
1936. .-_-----------------2-----2-22--2--2-| 35.00 17745 "092 046 - 050 

1 $20.671835. 2 $0.64646464. 

1 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 per 
ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government fuctuat- 
ing price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Mine production of gold, silver, copper, lead, and zinc in the Eastern and Central States, 1935-36, by States, in terms of recovered metals x : I ne, SS 
Gold (lode and Silver (lode and : placer) placer) Copper Lead Zine _ State Ore (short . Total . . tons) Pp I en! AIG - 

{Fine ounces; Value {Fine ounces} Value Pounds Value Short tons Value Short tons Value 

1935 | | | | Eastern States: 
Alabama_-___..-_.......-.-- 15, 067 2, 227.24 | $77, 953 401 $288 10, 061 $835 |....-----.-.]------------]_..---------|---- $79, 076 Georgia.......-.--..---_-_- 1, 200 993. 78 34, 782 74 53 |--.-~-------|---------- +] ee enn [eee eee | ewe eee | 34, 835 New Jersey. _-__......-.-.-- 476, 608 |.-.------.-.|..--------|--.---------|---.------ |. | wwe ----- |---| ee 85, 708 | $9, 404, 881 | 19, 404, 881 New York-..._-_.._----...- 295,179 |_...-.-.-.-.|..----_-.- 21, 750 15, 633 |. .----2-2--]---e eek (2) (2) 23,720 | 2,087,360 | 32, 102, 993 te North Carolina. ......-.-.-- 37, 487 2, 175. 57 76, 145 7, 584 5, 451 (4) (4) wenn nnn n anne |e ene ee pee | eee eee 581,596 . Pennsylvania.............--| 1, 048, 792 745. 00 26, 075 5,843 | = 4, 200 (4) (4) wenn ene wenn |e | ee nee eee ee § 30, 275 2 South Carolina_.._....-..._- 17, 467 2, 273. 51 79, 573 1, 117 803 240 20 |-..------..-|-.--------- 2] oe | 80,396 Tennessee....-.....---------| 1,390, 240 423. 00 14, 805 47,151 33, 890/420, 802, 110 |4 1, 726, 575 24,982 | 2 $398, 560 § 48, 832 | 64,297,216 | 76, 471, 046 ke Virginia. .....--...-..--...-.| "318, 721 652.56 | 22, 840 55 40 | 700 58 QM |  @ 6 8) 622,938 

| 38,600,761 | 9,490.66 | 382,173. 83,975 | 60,358 | 20,813,111 | 1,727,488] 4, 982 398, 560 158, 260 | 15, 789, 457 | 18, 308, 036 OF 
Central States: . ode be] Arkansas. ....--.--------.-- (°) anna n een n nee [ 22 - ee ene ee ee ne fn ef ee ee fee 38 | 3,040 153 18, 464 16,504 = Tllinois...--._----. 2-2 -(°) ween eee n ene} eneneneee 3, 147 2, 262 |---| eee 436 34, 880 |... ee] 37,142 Kansas--.....--------------| 2,900, 100 |.2........._|.---..-.--].--.---.-..-|_-...-..--|_...-. wn laneeeneee 10,892 | 871,360 | 54,110 | 4, 761, 680 | 5, 633,040 by Kentucky......-..---.-.-2_- (°) we ee nen n eee |---| eee eee | |e ee | eee 132 10, 560 127 | - ~=‘:11, 176 21,736 tf Michigan__-..-._...-.-.--..| 1,376,803 |_...........|.......__- 4,219 | 3,032 | 64, 108,689 | 5,321,021 |_-.----_-._.]_._-_-.o de ~e-------2--| 5,324,053 © Missouri..--.-... ..........| 3,636,600 |._._......_.|......___. 110, 551 79, 459 67, 660 5, 616 97, 493 7, 799, 440 7, 263 639, 144 8, 523, 659 © Oklahoma_-__....-.........| 7, 247,300 |__..-_...___|_...----- ween nen n ene - [eee nee] eee 23,405 | 1,872, 400 129, 763 | 11,419,144 | 13, 291, 544 tn Wisconsin....__..-.--.---... 236, 000 |....-.-._---|---...----|-------2-22- [22-2 |ie ee ween nnnee 286 22, 880 8, 923 _ 785, 224 808,104 ~< 

15, 396, 803 |-.-........-|----------| 117,917 | 84, 753 | 64, 176,349 | 5, 326, 637 132, 682 | 10, 614, 560 200, 339 | 17, 629,832 | 93,655,782 <2 
1936 . | . - | | | 

Eastern States: {. op | | Alabama__......---_-_..._-_- 30, 829 4,726.00 | 165, 410 869 673 ~ 14,000 1, 288 |....------- |e |e eee] 167, 371 Georgia..___...--..-.------- 190 | 449, 57 15, 735 28 21 |..-.---~----|2-----.-- 22 |---|. ee}, ween ew wecnne 15,756 Maryland.__._._-.-....----. 1,370 668. 00 23, 380 33 26 |-..---------|------------|-- eee |e bee |-ee ee] 23,406 - New Jersey.......-.-.--.--- 526, 233 |..-.-.------]----------|+----+------|------- 22 [eee eee eeee ee |------ enone |e 89, 883 | 1 9, 868,010 | 19, 868, 010 New York_.....-----.----_- 377,451 |... 0.2 fee 18,251 | 14,185 |... 22} eee (20) (10) 26,941 | 2,694,100 | 3% 2, 708,.235 North Carolina_-.....-....- 31, 605 2, 037. 17 71, 301 6, 575 4, 318 (4) © (4) (10) (10) ween ene e nee] eee il 75, 619 Pennsylvania_....-.........| 1, 267, 484 890. 00 31, 150 8, 118 6, 287 (4) (4) eee eee flee} |e 5 37, 437 South Carolina..._.......__- 12, 535 287..39 10, 059 50 | 39 |..--.-.---..|------..----|..-2-2----_-|-.--_--- | ween ence eee 10, 098 Tenmessee_..._......-.......| 1,512,616 410.00 14, 350° 50, 330 38, 980 |4 22, 893, 700 | 4 2,106,220 | 195,996 |. 10 551, 632 6 44,916 | 6 4, 491, 600 | 12 7, 202, 782 ‘ Virginia........222.2-.------| 491, 830 908.97 | 31,814 - 96 75 |. -a enue |-en-nnnnn noe (10) (10) (8) (8) 8 31, 889 
4, 252, 143 10, 377. 10 3638, 199 | 83,350 |. 64, 554 | 22, 907, 700 2, 107, 508 5, 996 | 551, 632 161, 740 | 17, 053, 710 20, 140, 603



| | ! | | 

Central States: . | -: 
Arkansas......-..--.-.------ (9) wane en en ene [-- eee |e eee [eee [eee eee 24 2, 208 | 182 18, 200 20, 408 
IlJinois......-...--..-------- (9) weee--------[----------| 1,780 1,379 |.-.------.--|----.----2-- 294 27,048 |__....---.--].-----..-.-- 28, 427 
Kansas.........-----------.-| 4,644,800 |.--..--. 22 |o-- eee |e ee eee 11,409 | 1,049, 628 79, 017 7, 901, 700 8, 951, 328 
Kentucky.--...--.-.--0----|  Q) [enna sense eee {ono SST TE Te rer} g9 4, 600 238 23, 800 28,400 . 
Michigan.......-...--------| 3, 225, 600 |_....-------]-----.----|--).----2-._|----------] 95, 968,019 | 8,829,058 |------.---_-|-.----------|-----,------|------------| 8, 829, 058 
Missouri........----.--.----| 4,290,000 |.....---.---]...-..-...| | 163,720 | 126,801 382, 000 35, 144 110, 428 | 10, 159, 376 18,709 | 1,870,900 | 12,192, 221 
Oklahoma........--.-.-.--.-| 9,085, 600 |...2.2-- 22} 25,427 | 2, 339, 284 129,175 | 12, 917, 500 15, 256, 784 
Wisconsin.....-.--......--.. 284, 800 |......-..--.]---.---.-- oe we ne wenn nn [ene ne ne ne [ee eee nee 904 83,168 | - ‘8, 126 812, 600 895, 768 Q 

21, 530, 800 |..-..--..--.]-----.-.-- 165, 500 | 128, 180 | 96,350,019 | 8, 864, 202 148, 536 | 13, 665, 312 235, 447 | 23,544,700 | 46,202,304 

a a 
1 Estimated smelting value of recoverable zinc content of ore after freight, haulage, ” Includes also value of copper from North Carolina and Pennsylvania, lead from New fy 

smelting, and manufacturing charges are added. York and Virginia, and zine from Virginia. . | oe Ky 
2 New York and Virginia included under Tennessee; Bureau of Mines not at liberty 8 Excludes value of lead and zinc, which is included under Tennessee. CO 

to publish separate figures. ° No figures available for small quantity of ore treated in Arkansas, Illinois, or Kentucky.  s 
8 Excludes value of lead, which is included under Tennessee. | 10 ‘New York, North Carolina, and Virginia included under Tennessee; Bureauof Mines  , 
4 North Carolina and Pennsylvania included under Tennessee; Bureau of Mines not not at liberty to publish separate figures. Bo . 2 

at liberty to publish separate gures. . 11 Excludes value of copper and lead, which is included under Tennessee. 
§ Excludes value of copper, which is included under Tennessee. | 12 Includes also value of copper from North Carolina and Pennsylvania; leadfrom New [& 

A 6 Virginia included under ‘Tennessee; Bureau of Mines not at liberty to publish separate York, North Carolina, and Virginia; and zine from Virginia. > 
gures. | . ; Ch 
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Number of lode and placer mines producing and yield of gold and silver in the Eastern 
States, 1935-36, by States | 

Number of mines {| Gold (fine ounces) | Silver (fine ounces) 

State ee 

Lode Placer | Lode! | Placer | Lode! Placer 

1935 | 
Alabama........-...-------------e--ee == 3 2} 2,292.15 5.09 401 |..._..---- 
Georgia....._...-...----.-.--2s-s.20------ 6 30| 661.28} 33250; 64 10 
New Jersey.-.-..---.--------------------- 1 jie] ef efene 
New York.._....-...-...---...----------- 2 |---.--~---|----------}--------.-| 21, 750 |---.--.--- 
North Carolina_.-...-..--.--2s.2-.20-2-- 15 17 | 2,084.73 | 90.84 | 7/578 6 
Pennsylvania___...-..--------------------| | 1 |--.-------| 745.00 |.---..-..- 5, 843 |----.----- 
South Carolina_.-.....-.-....-.-----22... 8 12 | 2,180. 51 143. 00 1, 109 8 

. Tennessee._...--.-.------.--.---------.-- «6B fee} 423.00 J--------.-}) 47, 151 Jee. 
Virginia... -...--22- 22k 3 3 498. 74 153. 82 52 3 

44 64 |18, 765.41 | 725.25 | 183,948 27 
1936 2 er ee ee ee ee : 

Alabama.........-..---------.-2.---.----- 1 {.-..-.....| 4, 726.00 {_.-.---.-- 869 |_.-...---- 
. Georgia.........--.-.--2--.2-2 eee 2 35 145. 31 304. 26 17 1l 

Maryland.___..-..--- 2-2. 1 jw... 2-|) = 668.00 |..--__.__. 33 {---..--.-. 
New Jersey....--..----------------------- 1 |i... i..|-------- |---| ----|--e-ee 
New York-.........-------.----------.--.- 2 |.----.~.--|----------|---------- 18, 251 |--.2..---- 
North Carolina. -.-----------.-..--------- 9 9 | 2,008. 80 28. 37 5, 572 3 " 
Pennsylvania___......2.-- 2 2-- 1 jewteee ~~} © 890. 00 {------_-_- 8,118 |-..-.----- 
South Carolina..._..-..-...----..--..-..- 5 2 282. 22 5.17 49 1 
Tennessee.......-...--.------- eee 5 |.---------}| 410.00 |-------.-.| 50,330 [----.___.- 
Virginia... 212227 227TTTTTTTTTT 3 1] 907.43 1,54 9} 4 

| | 30 47 |110,037.76 | 339.34 | 1 83,334 16 

. 11935: Dry and siliceous ores (48,275 tons) yielded 7,417.41 ounces of gold and 2,244 ounces of silver, cop- 
per ore (666,667 tons) yielded 603 ounces of gold and 54,057 ounces of silver, lead-zinc ore (543,248 tons) yielded 
21,804 ounces of silver, pyritiferous magnetite ore (1,048,792 tons) yielded 745 ounces of gold and 5,843 ounces 
of silver, and zinc ore (1,293,779 tons) yielded no gold or silver; 1936: Dry and siliceous ores (63,577 tons) 
yielded 8,622.76 ounces of gold and 2,231 ounces of silver, copper ore (681,931 tons) yielded 525 ounces of gold 
and 53,248 ounces of silver, lead-zinc ore (788,336 tons) yielded 19,737 ounces of silver, pyritiferous magnetite 
ore (1,267,484 tons) yielded 890 ounces of gold and 8,118 ounces of silver, and zinc ore (1,450,815 tons) yielded 
no gold or silver. 

Gold.—The output of gold in the Eastern States was 10,377.10 fine | 
ounces in 1936—only 886.44 ounces more than in 1935. This rela- 
.tively small increase is disappointing when compared with the large | 
gains in most of the Western States. Gold derived from siliceous 
ores increased from 7,417.41 to 8,622.76 ounces and that from the | 
refining of copper bullion from 1,350 to 1,415 ounces, but the yield 
from placer mines decreased from 725.25 to 339.34 ounces. Four 
mines—one each in Alabama, Maryland, North Carolina, and Virginia— 
produced more than 76 percent of the total gold recovered in the 
Eastern States in 1936. Yields of gold were reported from 24 lode 
mines and 47 placers in 1936 compared with 37 and 64, respectively, 
in 1935. None of the placer mines in 1936 yielded as much as 100 
ounces of gold. The estimated output of gold in the Southern 
Appalachian States from 1799 to 1936, inclusive, is recorded as 
2,504,936 fine ounces valued at $52,128,885. 

In 1936, 63,577 tons of siliceous ore (from mines in Alabama, 
Georgia, Maryland, North Carolina, South Carolina, and Virginia) 
were treated, of which 63,009 tons were treated at gold and silver 
mills and 568 tons (mainly from North Carolina) were shipped 
crude to smelters. Gold concentrates amounting to 2,262 tons 
shipped to smelters yielded 6,362.28 ounces of gold, whereas bullion 
from gold milling plants yielded only 1,674.28 ounces of gold. Copper 
concentrates shipped to smelters yielded 1,250 ounces of gold. In 
1935, 48,275 tons of siliceous ore were treated, of which 19,987 tons 
went to gold and silver mills, 2,831 tons were shipped crude to smelters,
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and 25,457 tons were sent to all-flotation mills. Crude siliceous ore 
shipped to smelters yielded 586.20 ounces of gold in 1936 compared | with 2,351.61 ounces in 1935. | | 

No mines in the Central States yielded any gold in 1936.or 1935. 
Stlver.—Of the silver (83,350 ounces) produced in the Eastern 

States in 1936, 16 ounces came from placer bullion, 145 ounces from 
bullion recovered at gold and silver mills, 7 1,569 ounces from concen- 
trates smelted, and 11,620 ounces from crude ore shipped to smelters. oO _ Siliceous ores yielded 2,231 ounces, placer mines 16 ounces, lead-zine 

ores from New York and Tennessee 19,737 ounces, and copper ore —_ 53,248 ounces; the rest of the silver came from copper concentrates 
recovered by flotation from pyritiferous magnetite ore. 

_ The production of silver in the Central States in 1936 totaled 
165,500 ounces. The output in Illinois (1,780 ounces) came from | galena concentrates recovered in milling fluorspar, and that in Mis- | : sourl (163,720 ounces) was from the refining of lead bullion, slags, 
and skimmings recovered from the lead ores of southeastern Missouri. 

Copper.—The mine production of copper in the Eastern States was 
22,907,700 pounds valued at $2,107,508 in 1936 compared with 
20,813,111 pounds valued at $1,727,488 in 1935. The output of | copper from Tennessee mines increased about 2,000,000 pounds and | that from Pennsylvania about 600,000 pounds. The Bureau of 
Mines is not at liberty to show the copper production by States. 
The gold concentrates shipped to smelters from Alabama and North 
Carolina yielded small quantities of copper, but most of the copper 
was derived from copper ore mined in North Carolina and Tennessee 
and from copper concentrates recovered from Pennsylvania pyri- | tiferous magnetite ore mined for its iron content. The output of 
copper from gold concentrates in 1936 was 67,900 pounds. The 
copper ore yielded about 0.008 ounce of gold and 0.08 ounce of silver 
to the ton of crude ore. The copper concentrates from the magnetite 
ore contained about 25.6 percent copper and about 0.10 ounce of __. gold-and.0.91-ounce of silvera ton. ~~ 

The copper output of the Central States came from copper ore from 
Michigan and lead ore from Missouri; no copper ore was shipped 
from Missouri in 1936 or 1935, and the copper reported was de- 
rived from the treatment of residues from lead smelted. The output 
of refined copper in Michigan increased from 64,108,689 pounds in | 1935 to 95,968,019 pounds in 1936, whereas the average recovery per 
ton of rock declined from 46.6 to 29.8 pounds. 
Lead.—The lead produced from mines in the Eastern States in ) 1936 came from lead-zine ores from the Austinville mine in Virginia, 

the Balmat mine in New York, and the Embree mine in Tennessee; 
a little lead was reported produced in North Carolina in 1936. Ship- 
ments of galena concentrates totaled 9,199 tons and yielded 5,996 
tons of lead—1,014 tons more than the yield in 1935. 

| The lead recovered from shipments of lead ore and concentrates in 
the Central States increased from 132,682 tons in 1935 to 148,536 
tons in 1936, due mainly to increased shipments from southeastern 
Missouri and from the Tri-State region in Oklahoma and Kansas. 
Missouri shipments yielded 110,428 tons of lead in 1936 compared 
with 97,493 tons in 1935. Recovered lead in shipments from Okla- 
homa mines totaled 25,427 tons in 1936 and 23,405 tons in 1935, and 
shipments of lead concentrates from Kansas mines yielded 11,409 
tons of lead in 1936 and 10,892 tons in 1935. Wisconsin mineg
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produced ore yielding 904 tons of lead in 1936 and 286 tons in 1935. 
Lead production of. Kentucky decreased from 132 tons in 1935 to 50 
tons in 1936, that of Illinois from 436 to 294 tons, and that of Arkansas 
from 38 to 24 tons. Mines in-the Tri-State or Joplin region shipped | 
52,256 tons of lead concentrate yielding 38,842 tons of lead in 1936. 

_ Zine.—The recoverable zinc in ore and concentrates shipped from 
mines in the Eastern States was 161,740 tons valued at $17,053,710 in 

| 1936 compared with 158,260 tons valued at $15,789,457 in 1935. 
Mines in New Jersey yielded nearly: 90,000 tons as metal or in oxide 

| valued at $9,868,010. | an . 

_[N. B.—The value of the zinc in New Jersey is the estimated smelting value of 
the recoverable zine content of the ore after freight, haulage, smelting, and manu- 
facturing charges are added.] | . | 7 

- Mines in New York increased their output of recoverable zinc from 
23,720 tons in 1935 to 26,941 tons in 1936. The zinc is partly from 

| zinc ore and partly from lead-zine ore. Zinc sulphide ores yielded all | 
| the zinc from Tennessee except that derived from about.4,280 tons of 

| zinc carbonate ore mined and shipped. The recovered zinc content 
| of sphalerite concentrates shipped from mines in Virginia may not be 

: disclosed, but that of concentrates shipped from Tennessee and Vir- 
ginia in 1936 was 44,916 tons. There was a decrease in the output — 

| | from Virginia but a small increase in that from ‘Tennessee. 
. ‘Zinc concentrates shipped from mines in the Central States had a 

: recoverable zinc content of 235,447 tons in 1936 compared with 200,339 
tons in 1935. Mines in the Tri-State region shipped ore and concen- 
trates yielding 226,857 tons of zinc in 1936 (191,136 tons in 1935), of 
which Oklahoma contributed 57 percent and Kansas 35 percent. 

: Stocks of sphalerite were negligible at the end of 1936. The recover- 
able zinc in shipments from Wisconsin decreased from 8,923 tons in 
1935 to 8,126 tons in 1936; it increased in shipments from Missouri 

) mines from 7,263 to 18,709 tons. In 1935, all the Missouri zinc came 
from southwestern Missouri, but in 1936 a small shipment of sphal- 
erite was made from southeastern Missouri. Illinois mines shipped no 
zinc concentrate in 1936. Recoverable zinc from Kentucky increased | 
from 127 to 238 tons. Arkansas shipments of zinc carbonates con- 
tinued small; the recovered zinc increased from 153 to 182 tons. 

MINE PRODUCTION IN THE EASTERN STATES 

| Alabama.—The quantity of gold produced in Alabama from 1830 
to 1936, inclusive, is recorded as 46,949.37 fine ounces. The yield in 
1936 was 4,726 ounces and was mainly that of the Hog Mountain Gold 
Mining & Milling Co., in Tallapoosa County, 13 miles northeast of 
Alexander City, which mined and treated about 48.5 percent of all 
the siliceous ore treated in the Appalachian States in 1936. The 
exact production of the Hog Mountain mine is not known, but the 
output from 1839 to 1915 was probably $250,000. The mine was idle 
from 1845 to 1896; it was then reopened, a 75-ton cyanide plant was 
erected, and about 100,000 tons of ore were treated between 1896 and 
1916 when the mine was abandoned; it was not reopened until 1933. 
The sulphide ore now being mined is treated at a 150-ton all-flotation 
plant first operated in February 1934. The crude ore contains about 
0.20 to 0.22 ounce of gold to the ton, with traces of copper and silver. 
The concentrates, which are shipped to the Nichols Copper Co., yield 
about 2.75 ounces of gold and 0.42 ounce of silver to the ton and 0.62
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percent of copper. The mine and mill were operated steadily in 1936 
and a total of 310,000 man-hours was worked. The mine is equipped 
with a double-compartment shaft 215 feet deep; 1,119 feet of develop- | 
ment work were done in 1936. Mining and. milling methods at the 
Hog Mountain mine are given in a recent publication ? of the Bureau 
of Mines. | re Oo | oe oo | 

The Gold Log mine 9 miles west of Talladega was not operated in 
1936. The property has been acquired by the Guy S. Amos Mining 

~ Co. There is a 320-foot shaft at the mine, and a 100-ton amalgamation — ee 
~~ and flotation plant Is under construction in 1937.0 2 

Georgia.—The quantity of gold produced in Georgia from 1830 to Oo 
1936, inclusive, is recorded as 866,922 fine ounces. In 1936, 35 placers 
and 2 lode mines yielded a total of 449.57 ounces-of gold and 28 

- ounces of silver. Of the 304.26 ounces of placer gold produced, 77.57 | 
ounces came from mines near Dahlonega and Auraria in Lumpkin 
County, 183.51 ounces from mines near Sautee, Nacoochee, and Helen | 
in White County, and the remainder from small mines in Carroll, 
Cherokee, Hall, Paulding, Rabun, Union, and Wilkes Counties. The 
larger shippers of placer gold in 1936 were the Ferey Gold Mining Co., 
Dixie Gravel Co., T. J. Stevenson, and H. L. Schwalbe, all in White - 
County. Gold recovered from less ‘than 200. tons of siliceous ores 
amounted to 145.31 ounces, mainly from the Battle Branch and | 
McDonald mines at Dahlonega in Lumpkin County. The Battle - 
Branch mine was operated by the Southern Mineral Development Co. 
The company has a 10-stamp amalgamation concentration mill; . 
no concentrates were shipped in 1936, but about 550 feet of develop- - 
ment work were done.. The McDonald mine is an open-cut operation 
equipped with a 5-stamp amalgamation plant. The property of the . 
301 Mining Co. at Hollysprings in Cherokee County was idle in 1936, | 
but it is probable that the 12-stamp amalgamation-concentration - 
plant will be operated in 1937. Lessees of the Barlow mine at 
Dahlonega were testing methods of operating it. Other properties at 

— Dahlonega controlled by Dr. Craig R- Arnold awaited construction of — 
milling equipment. The Capps and adjoining properties, including. | 
the Crown Mountain, were acquired by O. S. Sykes, who is endeavoring | 
to finance the group and construct a large mill. The Burnt Hickory 
Mining Co. of Atlanta operated a mine near Dallas in Paulding 
County and recovered some gold by sluicing; the mine was operated 
for a few months only and was closed in the fall of 1936 for installation 
of a power shovel and a machine for washing gravel. | 
Maryland.—The total gold production of Maryland to the end of 

‘ 1936 1s estimated at 4,135.71 fine ounces. Until1936nogoldhad been | 
produced in Maryland for many years, but in 1935 the Maryland | 
Mining Co. did some development work in Montgomery County and 
in 1936 was the third largest producer of gold from gold ore in the 
Eastern States. No expensive plant or buildings have been erected, 
the milling equipment consisting of a small stamp and amalgamation 
concentration plant built for experimental purposes. The mine is 
equipped with a 200-foot, three-compartment shaft, and ore is mined 
at the 150- and 200-foot levels. A small shipment of concentrates was ° 
made in 1936 to Carteret, N. J., but excessive charges for freight, etc., 
on this shipment resulted in the holding of other concentrates pending 

3Johnson, N. O., Mining and Milling Methods and Costs, Hog Mountain Gold Mining & Milling Co., 
Alexander City, Ala.: Inf. Circ. 6914, Bureau of Mines, 1936, 23 pp. |



| 250) _ MINERALS YEARBOOK, 1937 | 

their treatment at the property. A considerable part of the gold was 
panned from rich ore; the ore treated at the mill ran about $17 to the 

| ton; and the tailings were impounded for future treatment. The 
| bullion sent to the mint was 950 fine and contained very little silver. 

The property controlled covers about 250 acres and is said to show 
numerous veins of good ore. The conservative operation of the com- 
pany has attracted considerable attention to the fact that the property 
is being worked close to the boundaries of the District of Columbia. _ 

New Jersey (see also note on p. 348).—The production of zinc ore 
| in New Jersey in 1936 was 526,233 tons containing 89,883 tons of 

recoverable zine as metal or in oxide. The only producing properties 
were the Sterling and Mine Hill mines; these mines were operated 

| about 257 days in 1936 and have a much larger potential output. _ 
| New York.—The quantity of zinc ore mined and treated in New 

York increased from 80,731 tons in 1935 to 92,749 tons in 1936 and 
that of lead-zine ore from 214,448 to 284,702 tons. The concen- _ 

: trates shipped yielded 26,941 tons of zinc and more than 1,000 tons 
of lead; the lead concentrates from the Balmat mine contain con- 
siderable: silver also. The Balmat mine is near Sylvan Lake; it 

: produces lead-zine ore, is equipped with a 1,200-ton all-flotation | 
concentration plant, and has a shaft 900 feet deep. The shaft at the : 

| Edwards mine is 1,900 feet deep, and the all-flotation plant has a 
capacity of 330 tons. About 170 men were employed 312 days at 
the Balmat mine and mill, and about 85 men worked 312 days at 
the Edwards mine. | 

North Carolina.—The quantity of gold produced in North Carolina 
from 1799 to 1936, inclusive, is recorded as 1,151,850.27 fine ounces. 
The yield in 1936 was 2,037.17 ounces, of which 28.37 ounces came 
from nine placers and 2,008.80 ounces from nine lode mines. ‘The 

| output of silver was 5,575 ounces, of which 1,171 ounces came from 
placers and lode-gold mines and the remainder from copper ore. | 
The Fontana copper mine was the largest producer of silver and the 
second largest producer of gold in North Carolina in 1936, although 
the assay content of gold and silver in ore shipped from this mine is 
very low. The meager output of placer gold came from mines in 
Cabarrus, Catawba, Guilford, Iredell, Randolph, Rutherford, and 
Union Counties. None of the properties yielded more than a few 
ounces. Much the largest producer of lode gold in North Carolina 
in 1936 was the Rudisil mine, the second largest producer of gold in 

| the Appalachian States. The lode gold came from mines in Cabarrus, 
Franklin, Gaston, Mecklenburg, Randolph, Stanly, and Swain 
Counties. 

The North Carolina Exploration Co. shipped crude sulphide copper 
ore from the Fontana mine in Swain County to the Tennessee Copper 
Co. smelter at Copperhill, Tenn.; the ore is said to average 0.009 
ounce of gold and 0.23 ounce of silver to the ton. Most of the gold 
production of North Carolina in 1936 was that of the Rudisil Gold 
Mine, Inc., operating a mine and mill near Charlotte, in Mecklenburg 

. County. The sulphide ore containing gold, silver, and a little copper 
was treated at a 50-ton flotation mill. The concentrates and some 
crude ore were shipped to Carteret, N. J., for smelting. The mine is 
opened by a 300-foot vertical shaft, and about 300 feet of develop- 
ment were done in 1936. The Allen Furr mine in Cabarrus County 
near Stanfield was operated by Midas Mines, Inc.; concentrates 
shipped to Carteret contained about 0.76 ounce of gold and 5 ounces
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of silver to the ton. The Portis mine in Franklin County, owned by 
the Norlina Mining Co., was leased to the Appalachian Gold Corpora- 
tion; it yielded some gold from a stamp and amalgamation mill. - 
The Snyder mine in Cabarrus County was operated by A. L. Nash 
part of 1936, and some dump ore was treated at a 5-stamp mill. 
R. L. Stover of Belmont, Gaston County, shipped a car of ore to 
Carteret for treatment. The Keystone Mining Co. operated the 
Jones and Keystone mines near Fullers in Randolph County; the ore | 
was taken from open-cut workings and treated at a 120-ton amalgama- - 

- tion-flotation plant. The H & G mine in Randolph County was  —- 
operated a short time by H. L. Griswold, and some bullion was shipped. 
The Thompson mine near Albemarle in Stanly County was worked 
by Cohen Bros., and small shipments of bullion were made to the 
Philadelphia Mint. The Hoover Hill Mining Co. operated its property 
in Randolph County about 126 days in 1936; development work only 
was done. The Keystone Mining & Milling Co. continued develop- 
ment work at its property at Union Mills in Rutherford County but : 
did not operate its milling plant. Apparently no ore or bullion was 
shipped from properties in the Gold Hull district in Rowan County. 

Pennsylvania.—The Cornwall mine in Lebanon County was oper- | 
ated at a greatly increased rate in 1936, and more than 8,900 tons of , 
copper concentrates were shipped. The ore is pyritiferous magnetite, 
and the tailings from the iron concentrates go to a flotation plant; 

‘the copper concentrates, which contain about 25 percent copper and 
0.10 ounce of gold and 1 ounce of silver to the ton, were shipped to the 
Nichols Copper Co. The mine has an open-cut, an inclined shaft, | 
and 1,500 feet of drifts; it was operated about 295 days in 1936, the 
concentrating plant 340 days. | 

South Carolina.—From 1829 to 1936, inclusive, mines in South 
Carolina yielded 254,249.72 fine ounces of gold. The output in 1936 | 
from five lode mines and two placers was 287.39 ounces, of which 
282.22 ounces came from lode mines and 5.17 ounces from placers. 

_ —..Gold-milling plants recovered-233.22 ounces of gold _and-36-ounces of a 
silver, and 85 tons of crude ore shipped to smelters yielded 49 ounces | 
of gold. The lode mines yielded 49 ounces of silver and the placers 1 
ounce. Ten gold mines milled or shipped about 12,535 tons of silice- 
ous ore. The large decline in output of gold in 1936 was due to the : 
decrease in crude ore shipped to smelters; the Dickey mine in Cherokee 
County near Smyrna was the only shipper of crude ore in 1936. The 
Terry mine, also near Smyrna and formerly operated by Shorey C. 
Guess, was idle in 1936. The old Haile mine in Lancaster County — 
near Kershaw had a comparatively small output; however, it yielded 
nearly all the gold produced from lode mines. The 50-ton amalga- 
mation plant was closed in April 1936, but the operators have com- 
pleted plans for the construction of a 250-ton cyanide plant. The 
first unit of this plant was expected to be in operation by April 1, 1937, 
and the second unit by August 1. The mime is reported to have 
yielded about $3,200,000 since 1828. It has been worked by an 
open-cut about 80 feet deep. The Hayes Gold Mining Co. in Lan- 
caster County at Kershaw mined some ore which was treated at a 
small pilot mill; the company expects an increased output when a 
larger mill is operated in 1937.. The Thirty-Five Mining Co. at 
Hickory Grove, York County, did not mill or ship any ore in 1936 but 
carried on development throughout the year. The shaft at the mine 
is 106 feet deep, and about 500 feet of drifts were run in 1936 No
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milling plant will be constructed until further development is done. 
The Southern Gold Mining Co. and the White Star Milling Co. made 
little output. ) 

Tennessee.—Mines in Tennessee produced 18,975.88 fine ounces of 
| gold from 1831 to 1936, inclusive; almost the entire output since 1906 | 

has come from copper ore, and copper bullion was the sole source of | 
the 410 ounces produced in 1936. The output in 1935 was 423 ounces. . 
The quantity of silver recovered from copper ore increased from 
47,151 ounces in 1935 to. 50,330 ounces in 1936. The Embree Iron 
Co., the only producer of lead in Tennessee in 1936, shipped four 
times as much lead concentrate as in 1985. The production of copper 

— increased considerably, and that of zinc was about 700 tons more 
| than in 1935. | | | | 

The total output of copper from mines in Tennessee, North Caro- | 
| lina, and Pennsylvania was 22,893,700 pounds in 1936 compared | 

| with 20,802,110 pounds in 1935; the large increase came from mines | 
mn Tennessee and Pennsylvania. The total lead recovered from mines — | 
in Tennessee, New York, Virginia, and North Carolina was 5,996 tons 
in 1936 compared with 4,982 tons from Tennessee, New York, and 
Virginia in 1935; about 600 tons of the increase came from Tennessee - 

, and thé remainder from Virginia. The total zinc recovered from | 
| mines in Tennessee and Virginia was 44,916 tons in 1936 compared 

with 48,832 tons in 1935. The Bureau of Mines is not at liberty to __ 
publish figures for the foregoing States separately. | 

The Tennessee Copper Co. ran its 1,200-ton-per-day flotation plant 
and smelter continuously in 1936 on ore from the Burra Burra mine ~ 
in Tennessee, on sulphide ores from the Fontana mine in Swain 

oo, County, N. C., and during the latter part of the year on ore from the _ 
Isabella mine in Tennessee; very little ore was received from mines in 
other States. The zine concentrates, averaging 49 percent zinc, | 
were shipped to the American Steel & Wire Co. plant at Donora, Pa.; 
the copper bullion was sent to the Nichols Copper Co. The Ducktown 
Chemical & Iron Co. operated its Isabella mine and 700-ton flotation : 
plant until August 31 (172 days) and shipped the concentrates to the 
Nichols Copper Co. The entire property of the company at Isabella 
was acquired the last of August by the Tennessee Copper Co., which 

: operated it after that time. The Mascot mine and mill of the Amer- 
ican Zinc Co. of Tennessee were operated 283 days. The mine is 
opened by a shaft, and the average depth of mining is 500 feet. The 
output of zinc was greater than in 1935. The Universal Exploration 

' Co. mine in Jefferson County was worked steadily but not at capacity 
in 1936. The large 800-ton all-flotation mill was operated 293 days on 
sulphide ore from two shafts about 200 feet deep. The carbonate 

'. zine ore was mined 220 days; it was treated at a 100-ton mill not 
equipped for flotation.” The average grade of the carbonate concen- 
trates was 41.87 percent zinc and that of the sphalerite concentrates 
64.57 percent. This sphalerite is probably of higher grade than that 
shipped from any other mine in the United States. The Embree Iron 
Co. in Washington County shipped less zine carbonate in 1936 than 
in 1935 but increased greatly the quantity of lead carbonate ore shipped 
to smelters. The mine and log washer were operated steadily through- 
out the year. 

Virginia.—The quantity of gold produced from Virginia mines from 
1828 to 1936, inclusive, is recorded as 161,853.50 fine ounces, of which 
only 2,767 ounces were produced during the past 25 years. In 1936
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the output of the State was 908.97 ounces of gold and 96 ounces of 
silver from three lode mines and one placer. Shipments of zinc con- 

~- centrates decreased in 1936 and. those of galena concentrates increased | 
about 600 tons, but the Bureau of Mines is not at liberty to publish — 
the figures for zinc or lead output as the Austinville mine of the 
Bertha Mineral Co. is the only producer of lead-zinc ore in Virginia. 
The mine and 1,200-ton concentration flotation mill were operated 
steadily throughout the year; about one-third of the mill output 
comes from flotation, = oe 

-....... Most of the gold output of Virginia in 1936 came from the Vaucluse ss «-— 
) mine near Wilderness in Orange County, operated by the Virginia 

Mining Corporation. This mine has a vertical shaft 300 feet deep, 
and 1,000 feet of drifts were run in 1936. The sulphide ore is treated 
in a 90-ton all-flotation plant, and the concentrates are shipped to 
Carteret, N. J. The milling plant, pumps, hoists, etc., are operated 
electrically. The mine was worked 240 days and the mill 100 days. 
The Moss Mining Co. operated a lode mine, equipped with a 25-ton 
amalgamation plant, at Tabscott in Goochland County. The gold ~~ 
recovery was good considering the small quantity of ore milled. The | 
Peabody Mining Corporation in Goochland County was the only | 
operator of placer property in Virginia in 1936. No output was 
reported from the Ruth placer of the Powhatan Mining Corporation, 

= also in Goochland County. - 

MINE PRODUCTION IN THE CENTRAL STATES 

Quantity and tenor of ores.—The only fair basis for comparing the 
relative magnitude of mining in different States is the quantity of 
crude ore or “dirt.”” The metal content of the ores of the several 
mining regions and States exhibits marked differences; therefore, 
comparison of tenor of the ores is interesting and significant. Vir- | 

: tually all the ore from the Central States is of such low tenor as to 
require concentration. In Kentucky and southern Illinois most of _ 
the lead and zinc concentrates are recovered as byproducts in the = 
concentration of the fluorspar that they accompany, and the metal 
content of the crude ore raised cannot be calculated. In Arkansas 

_ very little ore has been mined for several years, and the average tenor | 
calculated from the output of ore during these years would not offer 
accurate comparison with that during a period of active mining. 

Quantity and tenor of copper, lead, and zinc ores, old tailings, etc., produced in the — . 
Central States, 1984-36, by States 

1934 1935 1936 

State a as rs cs is Ps 
; | Ore, ete. oonetal i| Ore, ete. oetal Ore, ete. ovietal 1 

Short tons | Percent | Short tons | Percent | Shorttons | Percent 
Kansas.....-.-.----.---------] 2,096,700] 267{ 2,900,100; 241] 4,644,800 2.09 

- Michigan.__22220202227722227- 700,055| 3.44| 1,376,803| 233] 3,225,600 1.49 
Missouri._........-....-....-]  3,415,000| 294] 3,636,600]  296| 4,290,000 3.12 
Oklahoma....................| 5, 927,400| 235| 7,247,300}  228| 9,085,600 1.84 
Wisconsin ....-.----.-.------ 308,600 | 3.69 236,000} 4.97 284, 800 3.93 

12,447,755 |.......--.| 15,396,803 |..........] 21, 580,800 |--.----.-- 

1 The percentages represent the metal content of the ore insofar as it is recovered in the concentrates. 
In Michigan the metal so recovered is copper; in other Central States the metals are lead and zinc com- 
bined, the relative proportions of which are shown in the table on p. 344 and in the tables of tenor of ore 
given in the sections devoted to the respective States.
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_ Production of lead and zine by regions.—The report of this series for 
| 1930 (chapter of Mineral Resources of the United States, 1930, pt. 

I) gives the areas included in the seven lead- and zinc-producing 
regions of the Central States. Mineral Resources, 1914, contains 
brief reviews of the history of lead and zinc mining in the Central 
States, the yearly production of each State from 1907 to 1914, inclu- 
sive, and historical notes and estimates of the total production of lead 

| and zinc in each State before 1907. Subsequent records year by year | 
are found in Mineral Resources and Minerals Yearbook. " 

Mine production of lead and zinc in the Central States, 1985-36, by regions __ 
a EOTeTeees eeoeeaeeenesesSsesesese seen e | 

Lead 1 | Zinc ? 
~ Region | -__- aT | oO] Total value 

. Short tons Value Short tons Value 

1985 | 
Concentrates: Se 

Joplin or Tri-State._.................| 45,926 | $1,939,296 | 362, 629 |$10, 388, 102 | $12, 327, 398 
Southeastern Missouri__.-.--.--------| 181,405 | 6,998,116 |......-.._|......__| 6,998, 116 

, Upper Mississippi Valley 3__..._..___. 398 16,963 | . 33,027 379, 262 396, 225 
Kentucky-southern Illinois_____..._..- 797 29, 751 4377 6, 101 35, 852 
Northern Arkansas. ........---.-...-.- 50 2, 000 435 7, 140 9, 140 

| | 178,576 | 8,986,126 | 396,468 | 10,780,605 | 19, 766, 731 | 
Metal: | 

Joplin or Tri-State._......-..........| 34,849 } 2,787,920] 191, 136 | 16,819,968 | 19, 607, 888 
Southeastern Missouri_...........-...- 96,941 | 7,755, 280 |.......-...-|.-L-----.-..| 7, 755, 280 
Upper Mississippi Valley 3...-......._] - 286 22, 880 8, 923 785, 224 £08, 104 
Kentucky-southern Illinois._......__.- . 568 45, 440 127 11, 176 56, 616 
Northern Arkansas_..........------.-- 38 3, 040° 153 13, 464 16, 504 

132, 682 | 10,614,560 | 200,389 | 17,629,832 | 28, 244, 392 
| 1936 2 ee ee eee eee 

Concentrates: 
Joplin or Tri-State-_..................| 52,256 | 2,625,887 | 428,524 | 14,198,122 | 16,824, 009 
Southeastern Missouri.......-.---.....| 145,575 | 7,278,750 "112 2,016 | 7,280, 766 
Upper Mississippi Valley 3__...___.._- 1, 277 61, 198 38, 276 400, 899 462, 097 
Kentucky-southern Tlinois__......___- 506 23, 465 693 13, 159 36, 624 
Northern Arkansas........-..-..-_---- 30 1,450 494 8, 040 9, 490 

199, 644 | 9,990,750 | 468,099 | 14,622,236 | 24, 612, 986 
Metal: | 

Joplin or Tri-State._...-.....-.-..-.-.| 38,842 | 3,573,464] 226,857 | 22,685,700 | 26, 259, 164 
Southeastern Missouri-__......__._.__- 108, 422 | 9,974, 824 44 4, 400 9, 979, 224 
Upper Mississippi Valley 3__.__.._.._- 904 83, 168 8, 126 812, 600 895, 768 
Kentucky-southern Dlinois____....-_.- 344 - 31, 648 238 23, 800 55, 448 
Northern Arkansas..__....-.--.------- . 24 2, 208 182 18, 200 20, 408 

148, 536 | 13,665,312 | 235,447 | 23,544,700 | 37, 210,012 

1 Includes galena and a small quantity of lead carbonate concentrates. | 
2 Includes sphalerite and a small quantity of zinc carbonate and zinc silicate concentrates. 
3 Includes Iowa, northern Illinois, and Wisconsin. 
4 Includes some lead-zinc ore. 

REVIEW BY STATES 

Arkansas.—In 1936, 494 tons of zinc carbonate and mixed zinc 
carbonate and sulphide were shipped from about 10 mines in Arkansas; 
the recoverable zinc in the concentrates was 182 tons. In 1935, 435 
tons of zinc carbonate were shipped. None of the mines gave any 
data for 1936 on their operations or shipments, but the smelters that 
purchased the concentrates gave the information. Shipments of zinc 
concentrates were made from the Lonnie Boy and other mines of the 
Urschel Lead & Zinc Co., the McIntosh mines, and the Edith mine, 
all in the Rush district; other shipments were made of small lots pur- 
chased from scrappers in the Kingdom, Hall Mountain, and Dodd 
City districts. The only shipments of lead concentrates from Ar- 

| kansas in 1936 were about 30 tons purchased by the Eagle-Picher



GOLD, ETC., IN EASTERN AND CENTRAL STATES 355 | | 

Mining & Smelting Co. from the Ponca district; the recoverable lead - 
content was 24 tons. The higher prices now being paid for zinc car- | 
bonate and galena concentrates may increase shipments from Arkan- 
sas in 1937, although the Urschel mill at Rush was burned in October 
1936. : | 

Illinois. —No lead or zine mines in Illinois were operated in 1936 or | 
1935. Shipments of galena from fluorspar mines in southern Illinois 
in 1936 totaled 410 tons of galena concentrates having an average 
lead content of 73.2 percent; 294 tons of lead and 1,780 ounces of 

_... silver were recovered from these shipments compared with 436 tons 
of lead and 3,147 ounces of silver recovered in 1935. The Hillside = = = ~~ 
Fluor Spar Mines at Rosiclare was the largest shipper in both 1936 and | 
1935. | 
Kansas.—Shipments of galena concentrates from mines in Kansas. 

totaled 14,789 tons having a recoverable lead content of 11,409 tons | 
in 1936 compared with 14,301 and 10,892 tons, respectively, in 1935. : 
The quantity of sphalerite concentrates shipped was 149,095 tons with | 
a recoverable zinc content of 79,017 tons in 1936 compared with ' 
102,078 and 54,110 tons, respectively, in 1935. The total quantity of 

| concentrates made by flotation was 62,550 tons of sphalerite and 2,730 
tons of galena in 1936 compared with 51,770 and 5,712 tons, respec- 
tively, in 1935. The total number of lead and zinc mines operated | 
in Kansas in 1936 was about 50. The number of milling plants oper- 
ated was less than 30. a a , | | 

Mine shipments of lead and zinc in Kansas, 1935-36 | eee ee ee 

| | | Metal content ! 
Lead concentrates | Zinc concentrates -————_———_ 

Year Lead Zine | 

Short Short Short Short tons | Value tong. | Value tons | Value tons | Value 

1935__.._.._-----.---| 14,301 } $579, 690 102, 078 | $2,948, 509 | 10,892 | $871,360 | 54,110 | $4,761, 680° ~~ 
1936.___............| 14,780 | 765,746 |149, 095 | 5,473, 457 | 11,409 | 1, 049,628 | 79,017 | 7, 901, 700 

1 In calculating the 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 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. 

Tenor of lead and zinc ore. and old tailings milled and concentrates produced in 
° Kansas, 1935-36 
a 

1935 1936 : 

Crude ore Old fal: Crude ore Ona 

Total ore and old tailings milled_...........short tons..} 1, 337,400 | 1, 562,700 | 1, 822, 900 2, 821, 900 

Total concentrates shipped: 
Galena__...-.----.---..--.-.-.---------------d0_..- 14, 291 10 14, 577 212 
Sphalerite._......-.---.-.-2.ss2ss2es22-----d0.-.-| 82, 288 19,790 | 115, 475 33, 620 

Ratio of concentrates to ore, etc.: 
Lead... 2 --eenennnecne-acnne-neene-e--Dercent.. 0.82 |.....------- 0.73 0.01 
Zinc_....------.-----------------------------d0_--. 6. 33 1. 27 6. 06 1.19 

Metal content of ore, ete.: 
Lead. _...---.-..------.---.-----------------d0--.. . 64 J--.-.------- . 59 . 005 
Zine... nse enneneneeeneeeeeeeG0.---| 8.88 0.75 3. 65 0.71 

Average lead content of galena concentrates__....do-.--- 77.7 70. 0 78.9 67.4 

Average zine content of sphalerite concentrates_ _do- --- 60. 5 58.9 60. 2 60. 1 

Average value per ton: 
Galena concentrates......----..-. .----------------- $40. 54 $40. 00 $51. 92 $42. 32 
Sphalerite concentrates_...-.----------------------- 29. 26 26. 81 32. 22 30, 27
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7 There was only a small output from the Lawton camp; it was made 
/ by small operators using hand jigs or from crude ore trucked to the 

Playter custom mill at Waco. The 2,800 tons of crude ore yielded 
15 tons of galena and 156 tons of sphalerite concentrates. Virtually 
no mining was done at the Crestline camp, and the outputin the Kan- __ 
sas part of the Waco area was almost entirely from tailings treated | 
at two mills—the Bailey Mining & Milling Co. and the R. H.& G. © 
Mining Co. The two mills operated only a part of 1936 and shipped __ 
2,118 tons of sphalerite.. No output of lead was reported. The total 
output of all the above camps in 1935 was 66 tons of galena and 3,212 
tons of sphalerite. Operations at the old Galena camp in both 1936 

_ and 1935 were confined to. scrapping and the treatment of dump | 
ore. The output was about 62 tons of galena and 178 tons of sphal- 
erite in 1936 and 310 tons of lead concentrate and 70 tons of sphalerite 7 
in 1935. Mines and mills near Baxter Springs shipped 3,092 tons 

| of galena and 22,052 tons of sphalerite in 1936 compared with 5,598 
: and 15,814 tons, respectively, in 1935. The St. Louis Smelting & 

_ Refining Co. was the largest producer of galena and sphalerite in this 
, area in 1936. Considerable drilling was done late in the year, and 

| operations will be extended to several hundred acres where work 
. has been dormant for several years. In 1936 the large producers 

from tailings were the Beck Mining & Milling Co., the O. W. Bilharz | 
- Mining Co., and the Baxter Chat Co. Ore was’ mined and milled __ 

| or shipped to custom mills from the Hocker, Robob, Iron Mountain, 
Blue Circle, Peru, Ballard, and Wade mines. The old Peru mine © 

a was finally worked out and abandoned, and the Paxton mine, long | 
| idle, was being dewatered. Mines in the Blue Mound-Treece area | 

| shipped 8,327 tons of galena and 82,942 tons of sphalerite in 1935 but — 
oe increased their output to 11,620 tons of galena and 124,591 tons of 

| sphalerite in 1936. Part of the 1936 shipments were of concentrates 
, made in 1934 and 1935. | ; 
: Output from the treatment of tailings and from crude ore increased; 

a large part of the crude ore was trucked to the Central mill in Okla- 
homa for treatment, including the ore from the Mid-Continent, 
Bendelari, Big John, Ace High, Gray Wolf, and Northern leases. 
The Black Eagle was purchased in April 1936 by the Mary M. Mining 
Co., and the mill was run partly on ore and partly on old tailings. 

| A large quantity of the stored sphalerite at the Jarrett mine of the 
Federal Mining & Smelting Co. was sold in December, and the mine 
bins were cleaned up early in 1937. The Muncie mill of the Federal 

| Mining & Smelting Co. was operated in 1936, but the Jarrett mill 
wasidle. The largest producing mine in Kansas in 1936 was the Barr 

| of the Vinegar Hill Zine Co.; other producing properties were the 
Mid-Continent, No. 14 of the Evans Wallower Lead Co., Wilbur of 
the Commerce Mining & Royalty Co., Blue Mound of J. P. Dines, 
Robinson of the American Zinc, Lead & Smelting Co., Cherokee, 
Big Elk, and Redskin. The Big Elk mine was equipped with a new 
millin ing plant in 1936. The eight tailing mills operating in this area 
in 1936 made a very large output (22,519 tons) of sphalerite but 
only 200 tons of galena. The largest mill, that of the Captain Milling 
Co., treated tailings from the Wilbur and Bendelari mines; it was 
built in 1936. 

Kentucky.—In 1936 about 10 mines in Kentucky shipped 693 tons 
of zinc carbonate and 96 tons of lead carbonate yielding 238 tons of 
zinc and 50 tons of lead. The concentrates sold were shipped largely
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by Avery H. Reed, of Marion, who operated the K & K mine and 
_ also purchased ore or concentrates from the Aluminum Ore Co. and 

from operators of the Blue & Marble, Hudson, Davenport, Columbia, 
Miller, and Tyrie mines near Marion. Other shippers were the 
Hickory Consolidated Mining Co. operating the old Sheridan property 
and Roberts & Frazer who mined on Kentucky Fluorspar Co. property. 
The zinc carbonate shipped averaged 38 to 40 percent zinc and the | 
lead carbonate about 50 percent lead. 

Michigan.—No gold or silver was produced in 1936 or 1935 from the 
_. properties at Ishpeming. At the Michigan mine an average of 20. =~ 

men was employed during most of 1936; development was done at the | 
270-foot level, and a 100-ton flotation plant was being installed. The 
Ishpeming Gold Mining. Co. continued to drill and sample the old ° 
Ropes mine and adjoining land. 7 - oo 

Copper was produced in Michigan in 1936 by the two companies 
that have furnished the output of the State since 1982. A total of — 
3,225,600 tons of rock and sands was treated and yielded 141,166,376 | 
pounds of mineral containing 95,968,019 pounds of recoverable cop- | 
per. Nearly half (1,547,000 tons) of the gross tonnage treated 
was sands which contained 19,167,000 pounds: of recoverable copper. 

_ The large increase in tonnage of sands treated was partly responsible 
for the sharp drop in average copper content of rock treated in 1936 | | 
to 1.49 percent compared with 2.33 percent in 1935 and 3.44 percent 
in 1934. Exclusive of sands, however, the grade dropped from 3.65 | 
percent in 1935 to 2.29 percent in 1936. The drop in grade of rock 
treated, exclusive of sands, was the first recorded since the policy of _ 
selective mining was inaugurated to combat depression prices. | 

The increasing price for copper in the latter part of 1936 led to 
plans for the reopening of the Quincy mine, closed since September 
22, 1931. In order to reopen the property an assessment was made a 
on the stockholders. In a letter to stockholders early in 1937 the 
president reported that good progress was being made in preparing | 

_______the mine for production and that indications were that the mine would = 
_ be in active operation by the end of March. Hesaid— _ 

Large reserves of copper rock were developed. just prior to the depression, 
these reserves amounting to approximately 2,000,000 tons, and an additional 
4,000,000 tons partly developed are intact in the lower levels of the mine. * * * | 

Mine production of gold, silver, and copper in Michigan, 1932-86 } 

Copper . 

——ss—(“‘_O™_C! ©6Concentrate (‘‘min- 
. . eral’’) Ore | Year Gold Silver Yield (“rock”) 

(fine (fine —_—____________| (short 
. ounces) ) ounces) Pounds Pounds Yield tons) 

a3 fon Percent; Pounds (percent | (“rock”) copper) 

1932. .........|......-.--| 71,408 | 54,396,108] 47.6 | 2.38] 79,753, 030 68.2| 1,142,775 1933.........-| 9.67 | #125,926 | 46, 853,130| 67.2 3.36| 68,999,174| 67.9| 3607, 158 1934_.--.---| 5863| 1529] 48215859] 689] 3.44| 70,102 754 68.8 | 4 700, 055 1935..........|.-..-.---.] 4,219 | 564,108,689 | 546.6 | 52.33 | 695,509,256 | 667.1 | 71,376,803 1936_.--..-.-[--.-------|--.------| #95, 968,019 | 29.8 | 51.49 | 6 141, 166,376 | 6 68.0 | 73, 295" 600 
Pt 

1 Figures based on actual recovery of copper from “‘mineral’’ smelted and estimated recovery from ‘“‘min- eral’ not smelted during year. 
3 According to Bureau of the Mint. 
? Excludes 200 tons of old tailings cyanided for recovery of gold and silver. 
4 Excludes 800 tons of ore amalgamated for recovery of gold and silver. 
5 Includes copper from sands. 
6 Includes “‘mineral’’ from sands. 
7? Includes sands. 

153336—37——24
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| Value of silver and copper produced in Michigan mines, 1982-36 

| Copper | Copper | 

Year | Silver} — | Per ton Total || Year } Silver Per ton | Total 
. Total of ore Total of ore 

: (“rock’’) (“rock’’) 

| 1932.._...1$20, 137 |$3, 426,955} $3.00 | $3, 447, 092 |] 1935...._] $3,032 |$5, 321,021} $3. 86 |$5, 324, 053 
1933__-..-|1 44,074 | 2,998,600} 4.30 3,042, 674 || 1986.--..|__....-.| 8,829,058 | 274 | 8,829,058 

| 1934._---| 1342 | 3,857,269] 6.51] 3,857,611 || 

1 According to Bureau of the Mint. 

. The following data are abstracted from reports of the companies 
to their stockholders. — | | ; 

Production of copper by the Calumet & Hecla Consolidated Copper 
| Co. from the Conglomerate and Ahmeek mines in 1936 amounted to 

59,315,000 pounds at an average cost sold (not including depreciation 
and depletion) of 6.20 cents a pound. The Lake Linden reclamation 
plant was operated continuously and at maximum efficiency. Pro-— 

| duction totaled 19,167,000 pounds of copper at an average cost sold 
(not including depreciation and depletion) of 4.51 cents a pound. 
In 1935 the Conglomerate mime produced 36,330,800 pounds of copper | 

- at an average cost of 6.07 cents, and the reclamation plant produced 
% 9,118,000 pounds at an average cost of 4.80 cents. The average sell- 

ing price was 9.80 cents a pound in 1936 compared with 8.89 cents in 
a 1935. The Conglomerate lode, which has been operated almost con- __ 

tinuously for 70 years and has been the principal producing unit of 
the company, was nearing exhaustion at the end of the year; its ex- 
pected life was only 12 to 14 months. The Tamarack reclamation | 

: plant, idle since November 1930, was being reconditioned, and produc- 
| tion was expected to begin early in the spring of 1937. The tonnage 

of material remaining to be treated at this plant was estimated to be 
: sufficient for 5 years of normal operation. The tonnage remaining at 

the Lake Linden reclamation plant was expected to be sufficient for | 
7 years of normal operation. The operations of the Lake Linden 
plant for 1936 and from the beginning of its operations through 1936 
were as follows: _ 

Operations at the Calumet & Hecla reclamation plant at Lake Linden in 1986 and 
| for the entire period of its operation 

; 1936 Since starting 

Quantity treated..........-.---------------------------------.--Short tons_- 1, 547, 000 22, 122, 000 
Assay headings....-.--------------------------------------------.-pereent__ 0. 720 0. 714 
Assay tailings.-.--....-.-..----------------------- ed . . 098 . 144 

/ Refined copper produced_..._-.-..--------.-.-.------..---.-..-_-.-pounds.- 19, 167, 000 252, 848,000 - 
Refined copper produced per ton treated......--.....-..--.--.---...--d0_-_- 12. 39 11. 43 

Of the total production in 1936, 4,352,000 pounds were from table 
treatment following grinding, 12,218,000 pounds from leaching, and 
2,597,000 pounds from flotation. 

The Calumet mill stamped 473,338 tons of Conglomerate rock and 
the Ahmeek mill 884,447 tons of Kearsarge lode rock. From current 
production and stock the smelter treated 55,602 tons of concentrates 
which yielded 72,490,512 pounds of copper. 
Work of the company in the Ishpeming gold area continued and 

was directed principally toward efforts to discover the size and grade
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of the old Ropes ore body and to see whether other ore bodies occur 
along the shear zone in which it lies. Indications were that there is | 
a good possibility that the ore body contais about 1 million tons of 

| ore averaging 0.13 ounce of gold and 0.70 ounce of silver to the ton. 
Dividends totaling $1,504,126.50 were paid during the year, the first 
since 1930. © 

Copper production by the Copper Range Co. in -1936 was not | 
greatly in excess of that in 1935. The Champion mine produced . 
17,486,019 pounds of copper compared with 16,759,889 pounds In 6 | 
$935. The average cost per pound increased 0.61 cent, while the : 
average sales price increased 0.91 cent. Through a merger agreement 
the Copper Range Co. acquired all the assets of C. G. Hussey & Co., 
as of December 31, 1936. Owing to a substantial increase in the 

- quantity of fabricated copper products produced and sold, the Hussey 
company had to purchase copper from outside sources. At the close 

, of 1936 the Copper Range Co. withdrew from the outside market and 
in the future will ship its entire output of copper to the Hussey plant. 
The operations of the company for 5 years are shown in the following 
table. | | | 

. Copper produced by the Champion mine of the Copper Range Co., 1932-36 

Year Rock | Copper Yield ; per| Price 
stamped produced per ton | pound! | received 

Short tons Pounds Pounds | Cents Cents 
1932.2 ene en eee] 291,265} 12, 188,578] 41.847] 8, 646 6.0 
1933... -----------2nnsneeaeseeeeeeeseeenesee} 208,940 | 12,167,130} 59.66 | 7.51 7.46 7 
1934. __...---..----sessssnesees-s-n---n-----| 241,175 | 13,929,859] 57.76 | 8.69 8. 55 
1935... .-.-.---2--- 22s asses nnnsn-stee ee] 280, 500 | - 16, 759,889 | 57.56 | 8.26 8.68 
1936_...__-.-------.-------a----- ne ---------| 820,815 | 17,486,019 | 54.51 8.87 9. 59 | 

1 Excludes depreciation and depletion. 

Missouri.—The following tables show the production of lead and | 
| zinc in southwestern Missouri and the tenor of ore (‘“‘dirt’”’) and con- 
~~~eentrates from Missouri. 

As only one large tailing mill was operated in 1936 and 1935, the 
. Bureau of Mines is not at liberty to give detailed separate recoveries 

from old tailings. The 460,700 tons of crude ore milled in south- : . 
western Missouri in 1936 yielded 0.64 percent in lead concentrates 
and 6.91 percent in zinc concentrates. Some slag was shipped to the 
Ozark Mining & Smelting Co. at Coffeyville, Kans., from the old 

~ Granby smelter. | 

Mine production of lead and zinc in southwestern Missourt, 1935-36 | 

Lead concentrates Zinc concentrates Metal content ! 

Year Galena Carbonate Sphalerite Silicate Lead Zinc 

: Value ; Value = Value _ Value = Value = Value 

1935....-| 490] $19, 600] 345| $10,350] 13,020! $371,980] 1, 400| $20,561} 552] $44,160] 7, 263] $639, 144 
1936..---| 2,340} 113,912] 294] 10, 497| 34, 068|1. 085, 455| ' 621| 10, 762| 2, 006 184, 552| 18, 665|1, 866, 500 

1 In calculating the 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 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 cal- 
culated from the average price for all grades.
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Tenor of lead and zinc ore and old tailings treated and concentrates produced in 

| : southwestern Missouri, 1933-36 : a 

oo | 1933 «| (1984 «| «19351 | 19362 | 

| Total ore and old tailings treated.......------------short tons--| 170,800 | 425,500 | . 554,300 | 871, 200 
Total concentrates in ore: 

Lead.....-.---------------------2----2-----------percent.- 0. 81 0. 30 0.15 0. 27 

Zine. ..._.---.-------------o--- =e nee ee eee dO. 4,51 3. 26 . 2.60 3. 95 

Metal content of ore: - 
Lead __....---------------- oe eee ee = - 10 -- . 60 . 22 .10 . 20 

@ Zine... ....-s---e---22- nnn eee eee eee eee == -0--=- 2.51 1.88} 1.49 2. 40 

Average lead content of galena concentrates.....-.--------d0-_--- 72.3 78.0 73.7 77.0 

Average lead content of lead carbonate concentrates - - .--do_.-.- 60. 6 63. 4 60. 0 63. 0 

Average zinc content of sphalerite concentrates - _--------d0_--- 59.8 | §9.5 59. 4 61.1 

Average zinc content of silicates and carbonates-_._.:.----do-_--- 39. 4 39.3 38. 0 40.1 

Average value per ton: 
Galena concentrates.-...-----------------------------------| $87.89 $36. 40 $40. 00 $50. 53 

Lead carbonate concentrates. --.--------------------------- 31. 76 27. 64 30. 00 35. 70 

Sphalerite concentrates------------------------------------- 27. 85 27. 26 . 28.57 | 32. 20 

Zine silicates and carbonates- - -~--------------------------- 15. 01 14. 53 14. 62 17.33 

1 Includes 364,000 tons of old tailings and slimes yielding 16 tons of galena concentrates. and 5,840 tons of 

58.3-percent sphalerite concentrates. oo 

2 Includes 408,700 tons of old tailings and slimes yielding 5 tons of galena concentrates and about 6,200 tons 

of 59.8-percent sphalerite concentrates. - - | 

- Tenor of lead ore and concentrates in southeastern Missouri disseminated-lead 

3 district, 1933-36 

| | 1933 1934 1935 1936 

Total lead Or@_._..-.-.--------------+---------------Short tons. |2, 490, 000 [2,989,500 |8, 082, 300 | 3, 418, 800 

Galena concentrates in ore.__------------------------percent-- 4.67 4.07 4, 26 4, 26 

: Zine content of ore... _-.--------------------------------0---- |----------|---- 52-257 boon ggg foro 

Average lead content of galena concentrates..------------d0---- 73.7 75. 06 73.3 76.0 

Average value per ton of galena concentrates_--.--------------- $35. 12 $37. 00 $53. 25 $50. 00 

Average zine content of sphalerite concentrates. ._.-.-percent-.-|----------|----------|---------- 45.0 

| Average value per ton of sphalerite concentrates----------------|----------|---------- wennnneeee $18. 00 

a 

Mine shipments of lead and zinc concentrates in southeastern and central Missourt, 

| | | 1907-36 | | 

- en rr - en + 

| Zinc concentrates 

Lead cot erates $$$ 
galena 

+4 Carbonate and 

Year Sphalerite silicate ° 

Short tons Value | Short Value Short Value 

1907-32....-.-.--------------------| 6, 518, 108 | $413, 325, 195 36, 234 | $1, 151, 055 10,285 | $233, 534 

1933_._....-----.------------------ 116, 226 4,081, 486 |..-.------|------------|----------|---------- 

1984...__.____-_-------------------- 121, 781 4,505,900 |...-------|------------|----------]---------- 

. 1935.....-_-.__-------------------- 131, 405 6, 998, 116 |_.-.------|------------|----------]---------- 

1936__.._..._-.----------~---------- 145, 575 7, 278, 750 112 2, 016 |o-o pon enee--- 

a 

The value of the silver, copper, lead, and zinc shipped from Missouri 

mines was $12,192,221 in 1936, compared with $8,523,659 in 1935. 

No silver was recovered from copper ores in 1936 or 1935, but silver 

skimmings from lead refining yielded _ 163,720 ounces of silver in 1936 

and 110,551 ounces in 1935; in addition, lead ore yielded 382,000 | 

pounds of copper in 1936 and 67,660 pounds in 1935. The quantity 

of recovered lead increased to 110,428 tons in 1936 from 97,493 tons 

in 1935 and that of recovered zinc to 18,709 tons in 1936 from 7,263 

tons in 1935. 
- Shipments of lead concentrates (of which only 294 tons were lead 

carbonate) were 148,209 tons in 1936, compared with 132,240 tons in
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1935. Of the total in 1936, 145,575 tons were shipped from mines in | 
southeastern Missouri, compared with 131,405 tons in 1935. The | 
average lead content of the galena from southeastern Missouri in 
1936 was 76 percent, and the recovered lead content was 108,422 tons, | | 
compared with 96,941 tons in 1935. Small shipments of sphalerite, | 
the first in several years, were also made from southeastern Missouri 
in 1936; these low-grade concentrates yielded 44 tons of zinc. Ship- 
ments of lead concentrates from southwestern Missouri mines com- 

| prised 2,340 tons of galena and 294 tons of lead carbonate in 1936, 
compared with 490 and 345 tons, respectively, in 1935. The coni- 

| paratively large increase in galena was due to increase in the Oronogo 
camp. 

_ The total value given for all concentrates is based on actual receipts 
by the sellers and not on quoted prices. In 1936, as in 1935, the 
quoted price for galena concentrates was that paid for medium-size 
lots, and sellers of larger than carload lots were paid $1 to $2 a ton | 
above the quoted prices. | 

The quoted price for 80-percent galena concentrates for the first | 
8 weeks of 1936 was $47; it was $50 from March until October, when | 

_ it reached $54. The price rose $3 a ton early in November, and ad- 
vances of $1 in each of the next 2 weeks increased it to $59, where it | 
remained until about December 12. It advanced then to $64 and 
again to $70 during the last 10 days of 1936. | 

The quoted price of sphalerite concentrates in 1936 opened at $32 : 
and was steady at that price for 27 weeks, gradually declining to 
$30.50 early in July. It was $31 from the last week in July to the 
end of August, rose to $31.50 the first week in September, where it | 
held for 10 weeks, reached $32 the second week in November, and was 
$32.50 the last week in that month. On December 19 the price was | 
raised to $35, where it remained for the rest of the year. | 

No prices were quoted in 1936 for lead carbonate ore or for zinc 
silicate. At flat rates the average price received by sellers was $35.70 - 

—-—a-ton for lead-carbonate-and-$17.33 for zinc silicate: There was an 
active demand for milled zine silicate, but the production remained 
small (641 tons in 1936), and few new properties that recovered such 
ore were opened. | | | 

The foregoing quoted prices apply to all mines in the Tri-State or | 
Joplin region of Kansas, Missouri, and Oklahoma. 

There was considerable drilling in southwestern Missouri in 1936, 
and leasing was active during the latter part of the year. Old mining 
lands were purchased and held pending expected advances in the 
prices of lead and zine. Activity was pronounced in the Oronogo, 
north Webb City, Carthage, Spurgeon, Racine, and Waco camps. | 
Little work, other than drilling, was done at Aurora, Granby, Spring 
City, Alba, Neck City, or Duenweg. Nearly all the crude ore | 
produced was mined near Carthage, Waco, and Oronogo, and most 
of the zinc tailings treated came from near Joplin. About 75 percent 
of the lead was from the Oronogo camp, which also produced more 
than 22,000 tons of sphalerite from crude ore shipped to the Central 
mill of the Eagle-Picher Mining & Smelting Co. in Oklahoma. 

The estimated flotation product from ore mined in southwestern 
Missouri in 1936 was 20;270 tons of sphalerite and 500 tons of galena. 

. Flotation sphalerite concentrates from Missouri ores in 1935 were 
_ only 4,520 tons. The mills in southeastern Missouri made 64,671 

tons of flotation galena concentrates in 1936 and 53,488 tons in 1935. |
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Of about 427,000 tons of sphalerite shipped from the Tri-State region, 
it is estimated that the flotation concentrates amounted to 198,826 

| tons in 1936 compared with 159,000 tons in 1935. Since the extension 
of flotation the average grade of the galena concentrates has declined 
several points, whereas that of the sphalerite has increased slightly. 

- Some of the galena from the jigs and tables has a lead content of 80 
percent (and above), but the flotation galena probably does not 
average more than 70 percent. The small quantity of galena pro- 
duced at tailing mills is of low grade, averaging from 48 to 70 percent. 
About 50 mines, large and small, were worked in southwestern Missouri 
in 1936; only 10 mills were operated, and the greater part of the ore 
mined was treated in Oklahoma. oe 

The largest shippers of sphalerite concentrates in 1936 were as 
follows: Missouri Mining Co., operating a large tailing plant at — 
Chitwood; D. & C. Mining Co. and Denny Mining Co. at Carthage; 
Playter Mining Co. at Waco; Spurgeon Mining Co. at Spurgeon; and 
the Burton Mining Co. near Joplin. The Oronogo Mutual Mining 
Co., Hickman Mining Co., and Webb City Lead & Zinc Co. shipped 
an aggregate of more than 368,000 tons of crude ore by rail to the 
Central mill in Oklahoma, and other properties are preparing to make 
shipments to that plant. The Little Phoebe Mining Co. shipped 
some sphalerite from Wentworth late in 1936. The largest shipper 
of zinc silicate was Pilant & Co. at Granby; small shipments were 

| | made from Racine and Aurora. : 
_ | The old Oronogo Circle mine has been dewatered, and some ore is 

being stripped in the cave-in. Preparations are being made to un- 
water old properties at Waco, Neck City, Webb City, and Belville. 

The lead ore (3,418,800 tons) mined in 1936 in the southeastern 
Missouri disseminated-lead district yielded 4.26 percent in galena 
concentrates averaging 76 percent lead. Very little galena was 
shipped by small gougers and prospectors. ‘The mines and mills of 

| the St. Joseph Lead Co. have a daily capacity of about 17,000 tons. 
Four mills were active in 1936. The Federal mine and mill were _ 
operated 273 days and the Leadwood, Bonne Terre, and Desloge 
plants about 144 days. 

Oklahoma.—About 40 mills, large and small, were operating in 
Oklahoma at the end of 1936. There were at least 40 operators who 
did not mill their own crude ore but shipped it to custom concen- 
trating plants or central mills. The Tri-State Zinc & Lead Ore 
Producers Association reported that at the end of the year stocks of 
sphalerite at mines in the Tri-State region had been reduced to 11,028 
tons and those of galena to 6,808 tons. Most of these stocks were 
held by two or three large operators who sold substantial quantities 
early in 1937, so that the stocks of zinc concentrates are only a little 
larger than the weekly purchases. 

Few companies segregate their coarse galena from the flotation 
galena, but it is estimated that the flotation galena produced in 
Oklahoma in 1936 was about 6,800 tons and the flotation sphalerite 
about 149,000 tons. A large part of the concentrates from the tailing 
mills and from the central mills is a flotation product. The tailing 
mills produce very small quantities of low-grade galena, and the 
flotation galena at the large mills treating crude ore is of lower grade 
than the jig and table galena; on the other hand, much of the flotation. 
sphalerite made is of higher grade than the coarse concentrates. This
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has resulted in reducing the lead content of the galena and increasing ~ 
that of the sphalerite concentrates. : 

The capacity of some of the larger mills was increased in 1936, but 
few new mills to treat crude ore were built, little exploration was 
done, and only a few churn drills were operated by the larger com- 
panies. The number of drills operated in the Tri-State region in 1936 
probably did not exceed 20; the total number had increased to 50 by 
April 1937. Higher prices probably will result in increased drilling in 
the Melrose section of the western part. of the region. At many old a 
mines the ore is coming from pillars and other clean-ups, and if a 

| present production is to be continued development must be done in 
1937. | : 

Nearly 3,180,000 tons more old tailings than crude ore were treated 
in Oklahoma in 1936, and the output of the tailing mills in the Tri- os 
State region was more than 113,000 tons. | . 

The mine shipments of lead and zinc concentrates, the recovered 
metal contents, and the tenor of lead and zinc ores and tailings are 
given for Oklahoma in the following tables: © 

_ Mine shipments of lead and zinc in Oklahoma, 1985-86 | 

; 1. . | Metal content ! : 
Lead concentrates | Zine concentrates 

(galena) (sphalerite) 
Lead Zinc 

Year 

| | Short | Short Short | Short | tons Value tons Value tons Value tons Value 

1935......-------------| 30,790 |$1, 329, 656 | 246, 131 |$7, 047, 052 | 23, 405 |$1,872, 400 | 129, 763 |$11, 419, 144 | 
1936...-----------.----| 34, 833 | 1, 735, 732 | 244,740 | 7, 628, 448 | 25, 427 | 2,339,284 | 129,175 | 12; 917,500 

1 In calculating the 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 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 cal- 
culated from the average price for all grades. | 

Tenor of lead and zinc ore, old tailings, and slimes milled and concentrates produced 
tn Oklahoma, 1985-86 . 

| 1935 | 1936 

| Old tailings Old tailin 
Crude ore | sng slimes | CFUde ore | ang slimes 

Total ore, etc., milled_....................-short tons..| 2, 757,200 | 4,490,100 | 2,953,000 | 6, 132, 600 
Total concentrates shipped: 

Galena___...--.-..-......---.----------------d0-..- 30, 485 305 33, 356 477 
Sphalerite._._-.-.-..---------.-...-....2.-..0-..-| 184,979 61,152 | 171,784 72, 956 

Ratio of concentrates to ore, etc.: 
Lead....-.-.-.----.--..-.-...------------percent_- 0.89 |..-.-......- 1.01 0. 001 
Zine. --..--.-----------.-s2--aeseeeee seen dO. 6.24 1.36 5. 80 1.19 

Metal content of ore, etc.: 
Lead....--..--.-.----------------------------d0.... 69 |_---- te .77 |...---.----- 
Zine. ...--------------------.----------------d0-..- 3. 80 81 3. 49 71 

Average lead content of galena concentrates......do-_--- 77.6 63. 6 77.0 61.5 
Average zinc content of sphalerite concentrates. -do---_- 60. 0 59.8 60. 2 59. 4 
Average value per ton: 

Galena concentrates_...-...------------------------ $43. 30 $26. 54 $51. 39 $45. 04 
Sphalerite concentrates .---------------------------| 28. 82 28. 05 31.58 30. 21
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Mine production of lead and zinc concentrates in Oklahoma, 1891-1936, by districts 

| | ar nat ave Tan | a Zine concentrates , 

*District | | Sphalerite Zinc silicate and 

Short tons Value 9 | 7>— >) 

Short tons Value Short Value — 

ee 558 | $27,300 | 899 | $24,592 : 
Miami i 2777777777777 2777 277772)" 173; 887 | $97, 594, 520°} 6, 617, 160 | 260, 536,293 | 164 | —_2, 692 
Peoria._.-..--...-ss2s.----e----| 2, 639 127, 163 220 | - 8,289 | 3,120|  -79, 649 : 

| a . 1,176,166 | 97,721, 683 | 6,617,938 | 260,571,981 | 4,183 | 106, 933 

| 1 Including Quapaw and Sunnyside. _ 

| ' There was no output from the Peoria camp in 1936 or 1935. The 
output from the old Commerce (Hattenville) camp in 1936 was about 
290 tons of galena and 833 tons of sphalerite, mainly from the leases _ 

| | of the Commerce Mining & Royalty Co. The producers in the Qua- 
paw-Sunnyside area were the Kansas & Oklahoma Mining Trust, 
Atlas Milling Co., Mission Mining & Royalty Co., Century Zinc Co. 

~ (Scott), and St. Louis Smelting & Refining Co. (No. 4). Inthe central 
| and western parts of the Oklahoma portion of the Tri-State region 

a the following mills were operated partly on ore and partly on tailings: 
Evans Wallower Lead Co. (No. 7), Skelton Lead & Zinc Co., and 
Lawyers Lead & Zine Co. The following mills treated tailings only: | 

| Cardin Mining & Milling Co. (Nos. 1, 2, and 3), Commerce Mining 
& Royalty Co. (two mills), Britt Mining Co., Tri-State Zinc Co. (two 

| mills), Youngman Milling Co. (Ritz), Andrews Mining & Milling Co. 
| | (Whitebird), Cortez King Brand Mining Co., C: Y. Semple (Huttig), 

and W. H. Aul Mining Co. (Howe). The Eagle-Picher Mining & 
Smelting Co. (Central mill) treated more crude ore than any other . 

| mill in the district; its total and that of the Bird Dog, See Sah, and 
Blue Goose mills of the Commerce Mining & Royalty Co. aggregated | 
more than half of all the crude ore milled in Oklahoma in 1936. Other 
large outputs were made by the Evans Wallower Lead Co. (No. 4), 
Interstate Zinc & Lead Co. (Woodchuck), Rialto Minmg & Royalty 

| Co., United Zinc Smelting Corporation, Admiralty Zinc Co., Mary M. 
Mining Co., Velie Mines Corporation (Velie, Wilson, and Farmington 
mines), Guaranty Mining & Royalty Co., Indian Mining & Milling 

| Co., Canadian Mining & Milling Co., Meteor Four Mine, Black 
Mining Co., Lavrion Mining Co., and Baxter Mming & Development 
Co. All the Admiralty Zinc Co. leases were purchased by the Mary 
M. Mining Co., and early in 1937 all the latter company’s property 
was acquired by Eagle-Picher Mining & Smelting Co. 

Some of the larger Oklahoma shippers to the Central mill of the 
Eagle-Picher company were the Davis Big Chief Mining Co., Craig 
Mining Co., Cameron & Henderson, Blue Eagle Mining Co., F. H. 
Nesbitt, J. Dryer, W. H. Mining Co., Henderson Mining Co., and 
Loyce June Mining Co. The Commerce Mining & Royalty Co. 
milled crude ore from many of its own properties at the Bird Dog 
mill as well as ore received from the B. H. & W. Mining Co. (8.5. & G. 
and Anna Beaver mines) and other mines. The capacity of the Bird 
Dog mill has been increased one-third, and that of the Central mill 
(5,500 tons per day) is to be increased to more than 9,000 tons. |
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| Wisconsin.—The output of both galena and sphalerite concentrates | 
in Wisconsin increased in 1936. The grade of the raw zinc concen- 
trates, however, was much lower than in 1935 so that the recovered 
gine content declined 797 tons. Practically all the raw zinc concen- 
trates were shipped to the roasting plant of the Vinegar Hill Zine Co. 
at Cuba City. | 

The Vinegar Hill Zinc Co. worked the Blockhouse mine 159 days, 
the Mullen No. 2 mine 134 days, and the Doyle-Harty mine 235 days; 

| it produced most of the zinc and lead concentrates. The Thomas oo 
Mining Co. worked the Crawford mine 129 days, and the Meloy & me 
Baker Mining Co. operated the De Rocher mine 203 days. The 
O. H. & S. Mining Co. mine near Platteville was worked 60 days, and 
the Hill mine at Linden 120 days. Other producers were the Doyle & 

: Murray Mining Co. at Shullsburg and the George Baker mine at 
Benton. - | 

Small lots of concentrates were shipped from various properties, 
and some stocked sphalerite made prior to 1936 was shipped by the | 
McKinlay Mining Co. of Dodgeville. | 

The mining and milling methods at the Doyle mine at Shullsburg 
are described in a recent publication of the Bureau of Mines.’ - 

| Mine production of lead and zinc in Wisconsin, 1935-36 : | 

| | i teat Metal content ! | 
ine concentrates ee Lead concentrates (sphalerite) | 

Lead Zinc 
Year 

Short Short Short Short | 
| | tons Value tons Value tons Value tons Value | 

. 1985__...-.--...----- 398 | . $16, 963 33, 027 | $379, 262 286 | $22,880 8,923 | $785, 224 
1936...-.-...-...----| 1,277] 61,198 | 38,276] 400,899 904 | "83, 168 | 8,126 | 812, 600 | 

1 In calculating the metal content of the ores from assays allowance has been made for roasting and smelt- | 
—————-—ing Tosses 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 ealculated from the average price for all grades. 

Tenor of lead and zinc ore and concentrates produced in Wisconsin, 1933-386 

| 1933 | 1934 | 1935 | 1936 . 

Total ore.._.....-....--....--...--.---.--------.---short tons__| 256,400 | 308,600 | 236,000 284, 800 
Total concentrates in ore: 

Lead. ...-.---------------------e----------------percent..| 0.30 0.11 0.17 0.45 
Zinc_....-----------------~------s22----2------2-----40.---| 1001 | 10.20] — 14.00 13. 44 

Metal content of ore: 
Lead ....----.---------------------- ++ =e ----- 0. . 22 . 08 12. . 32 
Zine__-.-----.------------------------------- 02. 3. 60 3. 61 4.85 3. 61 

Average lead content of galena concentrates__............do___- 72.5 70.3 73.3 72. 2 
Average zinc content of sphalerite concentrates-___.......do_..- 35.7 35. 4 34.6 27.0 
Average value per ton: 

Galena concentrates___....-....--..------------------------] $40.86 $37. 02 $42. 62 $48. 08 
Sphalerite concentrates_...........-..---------- 2-2-2 12. 85 11. 62 11. 48 10. 47 

’ Agnew, Wing G., Underground Mill at the Doylh Mine, Shullsburg, Wis.: Inf. Cire. 6908, Bureau of . 
Mines, 1936, 4 pp.
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The output of gold, silver, copper, lead, and zinc from mines in 
Idaho in 1936, in terms of recovered metals, was 80,291.40 fine ounces 
of gold, 14,537,530 fine ounces of silver, 2,954,000 pounds of copper, | 
182,678,000 pounds of lead, and 98,200,000 pounds of zinc. This out- 
put compares with a production in 1935 of 83,823.06 ounces of gold, | 
10,240,953 ounces of silver, 2,095,867 pounds of copper, 158,040,250 
pounds of lead, and 62,105,568 pceunds of zinc. There were 281 lode 
mines and 828 placers producing in 1936 compared with 289 lode mines 
and 1,079 placers in 1935. 

~~ Since 1863 the output of the five metals in Idaho has been as follows: 
Gold, 7,030,826.39 fine ounces; silver, 379,546,495 fine ounces; copper, 
83,902 tons; lead, 5,021,437 tons; and zinc, 577,904 tons. The total 
value of this output has been $1,053,213 ,440. 

| Calculation of value of metal production.—The value of metal produc- 
tion herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per 
ounce, the yearly average weighted United States Government price *; 
and in 1935 and 1936 at $35 per ounce, under authority of the Gold 
Reserve Act of January 31, 1934. The silver price in 1932 and 1933 
is the average New York price for bar silver; in 1934, the Treasury | 
buying price ($0.64646464-+ per ounce) for newly mined silver; and in 
1935 and 1936, the yearly average weighted Treasury buying price for 
newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 

1 Assisted by Jeannette Froiseth. 
2The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 per 

ounce, under authority of the Gald Reserve Act of Jan. 31, 1934. Details of the U. S. Government fluc- 
tuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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| : Prices of gold, silver, copper, lead, and zinc, 1932-36 | 

. Year . Gold Silver Copper Lead Zinc 

| Per fine | Per fine _ 
ounce ounce Per pound | Per pound | Per pound 

1932___._----------------------------------| 1 $20.67] $0. 282 | $0. 063 $0. 030 $0. 030 
1 25. 56 . 350 . 064 . 037 . 042 
1934___--- 8 ene 34, 95 2646-4 . 080 . 037 . 043 
1935__._.-------- =n nnn eee eee 35.00 . 71875 . 083 . 040 044 

| 1986__.---------2-------- eee ne eee eee eee 35.00 | 7745 . 092 . 046 . 050 

1 $20.671835. a $0.64646464. 

Mine production of gold, silver, copper, lead, and zinc in I daho, 1982-36, in terms 
of recovered metals | 

| Mines pro- Gold (lode and - Silver (lode and. 
ucing placer placer 

~ | Ore (short 
Year ———_——] tons) |---| 

Lode | Placer . Fine ounces Value Fine ounces Value | 

1932........---.------] 178 280 | 1,032,853 | 46,885.39 | $969,207-| 6, 716,968 | $1, 894, 185 
1933......------------] 188 | | 334] 1,190,851 | 64,592.23 | 1, 650,977 6,987,960 | 2, 445, 786 
1934.....-------------]| 291 | 1,172 | 1,287,182 | 84,817.20 | 2,964, 361 7,394,143 | 4,780,052 
1935..-.------.-------] 289 | 1,079 | 1,520,945 | —-83, 823.06 | 2,933,807 | 10,240,953 | 7,360,685 - 

; 1936.-.--.-.----------| 281 828 | 1,807,530 | 80,291.40 | 2,810,199 | 14, 537,530 | 11, 259, 317 

| Copper Lead Zine | 

Year —_-->7 | |] Total valu 
. Pounds |; Value Pounds | Value Pounds Value 

1932__......-..-.| 1, 143,381 | $72,033 | 144,235,067 | $4, 327,052 | 20,504,234 | $615,127 | $7,877, 604 
1933_-...-.------| 1, 562,234 | 99,983 | 148, 726, 701 5, 502, 888 | 41,935,977 | 1,761,311 | 11, 460,945 

| 1934.__.....-----| 1, 531,625 | 122, 530 | 142, 648, 216 5, 277, 984 | 49, 598,651 | 2,132,742 | 15, 277, 669 
| 1935...----------} 2, 095, 867 | 173,957 | 158, 040, 250 6, 321,610 | 62,105,568 | 2,732,645 | 19, 522, 704 
| 1936_......----..} 2,954,000 | 271, 768 | 182,678,000 | 8, 403, 188 | 98, 200,000 | 4,910,000 | 27, 654,472 

Gold and silver produced at placer mines 1n Idaho, 1932-386, in fine ounces, in terms 
of recovered metals | 

| +s Dry-land. Floating (bucket) | Sluicing dredges ! dredges Total 

Year ee 

| Gold | Silver | Gold | Silver Gold Silver Gold |. Silver : 

1932_....----------------] 4,161.28 | 857] =) (2) | 28,278.40 |22,969 | 12,439.68 | 3,826 
1933____-----------------] 5, 147.97 | 1,164 | 781.16 149 | 17,360.77 | 5,930 | 23,289.90 | 7, 243 | 
1934____.-.-.------------] 8, 155.62 | 2,350 | 3, 248.70 593 | 15,852.05 | 5,585 | 27,256.37 | 8, 528 
1935___-.-.--------------| 8, 184.07 | 2,641 |--____-_..].-.--__-] 28,616.96 | 9,544 | 31,751.03 | 12, 185 
1936__.---.--------------| 8, 282.46 | 1,473 | 49.15 19 | 26,098.19 | 9,661 | 34,429.80 | 11, 153 

1 Dragline and power-shovel excavators with sluices or special amalgamators. 
2 Figures for floating dredges include those for dry-land dredges; separate figures not available. 

Gold.—The output of recoverable gold in Idaho was 80,291.40 fine 
- ounces in 1936, a decrease of 4 percent from the output in 1935. 

- Gold produced from lode mines amounted to 45,861.60 ounces, a de- 
crease of 6,210.43 ounces, and gold recovered at placers amounted to 
34,429.80 ounces, an increase of 2,678.77 ounces. Most of the gold 
from placers came from the Warren and Boise Basin districts where 
dredges were operated. ‘Twelve floating (bucket) dredges recovered 
26,098.19 ounces of gold in 1936 compared ‘with nine in 1935 which 
recovered 23,616.96 ounces. Siliceous gold ore yielded 42,176.01



| GOLD, SILVER, COPPER, LEAD, AND ZINC IN IDAHO —_ 369 | 

ounces of gold (53 percent of the total) in 1936, a decrease of 6,028.02 
ounces; placers yielded 43 percent. Nearly 66 percent of the gold 
from lode and placer mines was recovered from 12 mines in Boise, 
Elmore, Idaho, Owyhee, and Valley Counties. The Meadow Creek 
mine of the Yellow Pine Co. at Stibnite was the largest producer of | 
gold in Idaho in 1936; it was followed by the Golden Anchor mine at 

| Burgdorf, the Wharton property (dredge) at Centerville, the Gold 
Hill mine at Quartzburg, the Idaho Gold Dredging Co. and the Baum- tw 

_ hoff-Fisher Co. (dredge) at Warren, the Boise-Rochester mine at. a 
Atlanta, the Jordan Creek dredge at De Lamar, the Gnome mine a 
near Elk City, the Moores Creek Dredging Co. at Idaho City, the | 
Orogrande-Frisco property near Orogrande, and the Grimes Co. | 
(dredge) at Pioneerville. The Boise-Rochester mine, the largest 
producer of gold in Idaho from 1932 to 1935, inclusive, was closed in 
June 1936 and sold to The Sawtooth Co. | | | 

Silver.—The output of recoverable silver in Idaho was 14,537,530 
fine ounces in 1936, the largest output ever recorded in the State and 
an increase of 42 percent over the output in 1935. Idaho has been 

_ the largest producer of silver in the United States since 1933; Utah and 
Montana rank next. Silver ore yielded nearly 69 percent of the total 
silver from Idaho in 1936, lead-zine ore 19 percent, and lead ore 11 
percent. The production of silver from silver ore increased from | 
6,310,726 ounces in 1935 to 9,991,204 ounces in 1936; silver outputfrom __ 
lead-zinc ore and lead ore also increased. Eleven mines produced 
96 percent of the silver output of the State in 1936. The Sunshine 
mine, the largest. producer of silver in the United States, produced | 

. nearly 63 percent of the State output; it was followed by the Hecla 
| at Burke, Bunker Hill at Kellogg, Morning at Mullan, Crescent on 

Big Creek, Triumph near Ketchum, Page west of Kellogg, Star near a 
Burke, Gold Hunter at Mullan, Clayton at Clayton. and Hewer near 
Lakeview in Bonner County. 

Copper.—The output of recoverable copper in Idaho was 2,954,000 | 
pounds in 1936 compared with 2,095,867 pounds in 1935, an increase is 

~~ ~of 41 percent. More than half of the copper produced in Idaho in 
1936 was recovered from concentrating silver ore from the Sunshine 
mine on Big Creek, Shoshone County; most of the remainder was 
recovered from concentrating lead-zinc ore from the Bunker Hill, 
Morning, and Triumph mines. 
Lead.—The output of recoverable lead in Idaho was 182,678,000 

pounds in 1936, compared with 158,040,250 pounds in 1935, an increase | 
of nearly 16 percent but less than the average annual output (213,324,- | 

_ 724 pounds) for the decade 1927-36. Lead-zinc ore yielded 71 per- 
cent of the total lead in 1936, and lead ore 28 percent. Lead from 
lead-zinc ore increased 18,412,105 pounds and from lead ore 5,535,044 
pounds. Ten mines in 1936 produced 96 percent of the total lead ; 
the combined output of the three largest—Bunker Hill, Morning, and 
Hecla—was 77 percent of the total. In order of output the 10 leading 
producing mines were: Bunker Hill, Morning, Hecla, Page, Star, 
Triumph, Gold Hunter, Sidney, Clayton, and Hope; all except the 
Triumph, Clayton, and Hope mines are in the Coeur d’Alene region, 
Shoshone County. Considerable lead was also produced from the 
Warm Springs district in Blaine County, Bay Horse district in Custer 
County, Pend d’Oreille district in Bonner County, and Texas district 
in Lemhi County.
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Zine.—The output of recoverable zinc in Idaho in 1936 was _ 

98,200,000 pounds, the largest ever recorded in the State and an 

increase of 36,094,432 pounds over the production in 1935. The | 

unusually large gain was due chiefly to the increase in output of lead- 

| zinc ore from the Star mine and to the resumption of operations at 

- the Triumph mine near Ketchum, Blaine County. Substantial gains 

, in the production of zinc were also made at the Bunker Hill, Sidney, 

Morning, and North Star mines. Lead-zinc ore yielded 99 percent 

of the total in 1936 and lead ore nearly all the remainder. There was 

| an increase of 35,755,062 pounds in zinc from lead-zince ore and 342,533 _ 

pounds from lead ore. Seven mines, each producing more than | 

2,000,000 pounds of zinc in 1936, yielded 95 percent of the total. The 

Morning mine of the Federal Mining & Smelting Co. continued as the | 

= largest zinc producer in Idaho, followed by the Bunker Hill, Star, 
Triumph, Sidney, Frisco, and Page mines. 

e
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| : 

Mine production of gold, silver, copper, lead, and zinc in Idaho, 1985-86, by counties, in terms of recovered metals . | 

Mines producing | Gold . Silver a3 

County Ore | hort Lode Placer Total a Lode on . 

Lode | Placer | Total F r | Fin, r Si 
ine ine ine ine . 

| | ounces Value ounces Value ounces Value | ounces Value rs 

| , : 

1935 | | | : O : 
Ada... nn nn nnn en nw enn ne 3 22 25 | 426 23..97 $839 146, 34 $5, 087 169.31 | $5,926 14 $10 5 
Adams..........-.....-.-.-------------- 2 1 3 _ 883 1, 291. 06 45, 187 . 94 33 1, 292. 00 45, 220 757 544 rg 
Benewah._...-.....--..-2--.- eee |e ene 6 6 |--.-.----- |---| eee eee 26. 20. 917 26. 20 | OUT fee eC he 
Bingham ..........----------------.----|-------- 1 1 feof ee ef 2. 20 77 2. 20 1 gl |ennnncannnse|nnneeenz-nee by | 
Blaine. .....------------neeneneennne nnn ne 28 1 29 1,001 242. 80 8, 498 1.86 65 244, 66 8, 563 - 12, 071 8,676 53 
Boise... -----------eewee ene e een enn e nn ne 33 152 185 36,162 | 7, 932. 60 277,641 | 5,043.77 176,532 | 12,976.37 454, 173 54, 717 39,328 Ss : 
Bonner. -...-.-------------- een ene 6 |-......- 6 | 9, 327 17. 40 609 |........----|--..-------- 17. 40 609 56, 103 40, 324 
Bonneville. ...-.....-.----------- nnn nee | eee ene 5 5 }--.22-.- 2] eee en lene eee eee 127. 46 4, 461 127. 46 4,461 |_.....-....-|.-..-....... ©. 
Boundary.......-.----------------0---0- 3 1 4 23 2. 80 98 484 12 3.14 110 409 24 « 
Butte. ..20.--------nneen nena nen newer een oe 3 | 76 . 60 21 |_...-.-.2-|-------- ee . 60 2 1, 504 1,081 > | 
Camas. .....------------------------- 2 5 5 10 (1,551 324, 20 11,347 | 1,190.00 41,650} 1,514.20 52, 997 4, 512 3,43 : 
Canyon.........--2-2-- ee |e eee 2 2 |---| eee] ee 2. 66 | - 93 2. 66 98 feel 
Clearwater.......-----.-------------nnee 1 80 si{| 8 3. 60 126] 2, 272.86 79,550 | 2,276.46 79,676 |....--------|.---.-.----. > 
Custer. .......---------------- eee pene 23 15 38 111, 122 229, 80 8, 043 92. 60 3, 241 322.'40 11, 284 59, 655 42,877 2 
Elmore........-.-.--------------------- 14 42 56] 81,413 | 19,814. 20 693, 497 194, 43 6,805 | 20,008. 63 700, 302 65, 020 46,738 a 
Gem. .....------ 22 e eee eee enn 4 8 12 | 85 45. 80 1, 603 15. 03 , 826 60. 83 2, 120 139 100 
Gooding. .-...--..---------2-e eee ene e een |eneennne 7 7 | nnncencenene|o--eeneneee|-nne-n------ 5.94 208 5, 94 208 |....-..-..--[-.---------, ON | 
Idaho. ........-------.---------2---2---- 46 406 452 71, 013 8, 253. 60 288,876 | 18, 727.66 655, 468 | 26, 981. 26 oe 344 10, 695 7,687 
Jerome....---------------------nnnoeenn-|-eee ene 20 20 |.-.---------|-----------| nee eee 110. 74 3, 876 110. 74 ,876 |_...---.--.-|------------ 
Latah..............---------------------|-20---0- 16 16 |_....---.---|------------|------------ 86. 77 3, 037 86. 77 8,087 |..-.-..-----].-.-.---.-.. © : 
Lemhi... ...-....----------------- nee one 49 85 134 15,476 | 2, 648. 60 92, 701 625. 57 21,895 | 3, 274.17 114, 596 12, 811 9,208 ., 
Minidoka_.-......---------------------- [ene en ee 3 8 |----------2-|-------2-22-|-n-n-- n-ne 7. 06 247 7.06 OAT |e n|enneeeneeeee IF 

: Nez Perce......-.----------------nn00--- 1 16 17 1 2.00 | | 70 29, 26 1, 024 31. 26 1, 094 14 10 ~* 
Owyhee........--------- nee nen ene nee 32 33 65 | 872 197. 40 6,909 |’ 1,942. 00 67,970 | 2,139.40] 74,879 6, 621 4,687 4 
PoWer...-------------nneee nen n nen e een ee| nana nee 11 1) |......-....[-.------ eee |--ene eee ee 73. 60 2, 576 73. 60 2,576 |...-.-------|...-------.. © 
Shoshone. ......-.---------0----eeeee eee 28 76 104 | 1,287,244 | 1,979.80 69, 293 734, 20 25,697 | 2,714. 00 94,990 | 9,892,775 | 7,110,432 > 
Twin Falls.......-.---....--------+e----|-------- 37 87 |......------|------------]------22---- 125. 40 4, 389 125. 40 4,389 |...-.....-.-|.---.------- | 
Valley... ..-----------eennneeeene nnn n nn ne 6 24 30 53,855 | 9, 045. 20 316, 582 89. 74 3,141 | 9, 134.94 310, 723 29,177 20,971 © | 
Washington.............---------------- 2 4 6| ° 960 16. 60 581 77. 40 2, 709 94. 00 8, 290 91, 874 15, 722 

: 239 | 1,079 | 1,368 | 1,520,945 | 62,072.03 | 1,822,621 | 31,751.03 | 1,111,286] 83,823.06 | 2,938,807 | 10,228,768 | 7,351, 927 . 

| | “I 
| fmt 

| : 

| - aa |
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ot 

Mines producing Gold . - , : Silver 

County Ore (short Lode ~ Placer | Total Lode . . 

Lode | Placer | Total Fi Fi = Fi Fi . . 
ine wed. ine ne. ine 

. ounces Value ounces Value ounces | Value ounces. Value 

1936 oo . Lo 
Ada...---- oon ene e eee eee eee 2 17 19. ad 10. 80 $378 644. 00 $22, 540 654. 80 $22, 918 9} $7 
Adams._....-----2-----2-e-eee-ene-e- 5 |..----- 5 806 887.40] 31,059 |.--.2.22--2.[-. 222... 887, 40 31, 059 408 316 5 | 
Benewah.............-.--.--------------|-------- 4 4 | oe} e.-- = |---e---- 16. 00 » 560 16. 00 560 j..---.------]-.---------- =e 
Bingham. ___......._.-..-.-------------|-------- 1 1 [iu ou el ----- eee] 2. 00 70 2.00 “90 Jive e ee eee A 
Blaine. ___......-.--------.--------t---- 27. 1 28 39, 663 487, 80 17, 073 1, 20 42 489. 00 17, 115 318, 195 246,442 «& 
Boise. __....------------------ ee 32 137 169 43, 823 | 9, 288. 60 325,101 | 12, 386. 60 433, 631 | 21, 675.20 758,632 | 45, 889 |. 35,541 
Bonner. ....-..-----.------------------- 8 |... 8 19, 364 46.20 | | 1,617 |-.-.....-1--}---.------.-| 46.20 1, 617 141, 605 109,673 > 

7 Bonneville. ..-.--------.----------------|-------- 5 B |-----------|eenene anne ee [eee nee ee eee 141, 60 4, 956 141, 60 4,956 |.......-....|.------.---- © , : 
Boundary_....-----------e------ eee 1 |------ 1 153 |..---------- |---| eee eee nn [peel ee eee eee fee eee eee 3, 104 9,404 2 
Butte... 0--222 wee 2 |.....-.- 2 81 |... |e nn | penne en] enn eee en fee eee cep ene|eneeeeeecnen]| 0. 914 "708 pg. 
Camas. ....-------------ne een e eee eee 5 1 6 831 247. 80 8,673 456.40 | — 15, 974 704.20} . 24,647 1, 286 996 by 
Canyon......-...---.-------------- +--+ |--- eee 1 1 |... ---__._.|------------|------------ - 80 | 28 » . 80 28 |.......--..-|---.-------- > 
Cassia. ___..-.._.---.-.---.-----------. 1] |-------- 1 2 . 60 21 |-.-----.----]----+------- .60 21 : om) 4 ob 
Clearwater......-.....--.---..-.---...--]-...---- 75 75 |---| eee |------------| 1, 629. 40 |. 57, 029 1, 629. 40 57, 029 |...2-2-- oof bd 
Custer_._..----- 2.22 24 16 40 26, 153 277. 40 9, 709 79. 80 | 2, 793 357. 20 12, 502 129, 947 100, 644 oO 
Blmore. ---..----------+-2---+---------- 23 41 64 29,965 | 4,104.60] . 143,661]. 244.40]. 8,554] 4,349.00 152, 215 27, 410° 21,229 6 

OM 88 nee ee eee eee 5 8 13 121 114. 40 4, 004 68.80} - 2,408 . 183. 20 6, 412 186 4 
Gooding.__......-----------------------|-------- 6 6 |_..---------|---2---2-- ee [eee -e eee 10. 00 350 - 10.00 850 |..------e---few--ee OO | 
Idaho. ...22222 eee eee eee 50 229 279 121,053 | 15, 656, 40 547,974 |. 13, 303. 20 465,612 | 28,959.60 | 1,013, 586 - 24, 022 18,605 4 | 
Jerome....----- eee eee eee nee ene [eee eee 39 39 |_.--..------|------------|------2-- ee 196. 00 6, 860 196. 00 6,860 |...-.--.----|------------ © 
Latah___....----------- eee eee eee |e ee ll 1 |_--_-------- |e e- eee] eee 47.00 1,645] . 47.00 1, 645 |....--.....-|------.----.. & 
Lemhi........222------ eee e eee 36 57 93 24,203 | 4, 276. 40 149, 674 697. 60 24,416 | 4,974. 00 174, 090 29,357 | «22, 737 | | 
Nez Perce_......----------------ee- ene - [ee eee 7 7 |_-----------|------------|---------- 0 29. 00 1,015 29. 00 1,015 |..----------|---------ce 
Owyhee.....-...-22-- eee 25 22 47 1, 173 336.60 | ° 11,781 | 3,642.60 127,491 | . 3,979.20 139, 272 7, 091 5, 492 . 
Power. ___----------enenee ene e eee neee nen eee 6 6 |_.-.-..-..--|------------|------------ 51. 20 1, 792 51. 20 1, 792 |.-------.---|eo-----ee eee 
Shoshone. .__...-.------------ eee eee eee 25 71 96 | 1,454,987-| 1, 965. 60 68, 796 488. 80 17,108 | 2, 454. 40 85, 904 | 13,740,133 | 10, 641, 733 | 
Twin Falls.........---------------------|-------- 58 8 |_...--------|------------|------------ 103. 80 3, 633 103.80} .°3,633 |.-.-------.2fee---ee eee fd 
Valley.......----------- eee n eee 8 15]. 23| 44,109] 8,146.20 285,117 |  —-:189. 60 6,636 | 8, 335. 80 291, 753 34, 102 26, 412 : 
Washington__...........---------------- 2 |... 2 822 + 14, 80 518 |..----..--.-|------------ 14. 80. 618 | =. 22, 714 17,592 : : 

281 828 | 1,109] 1,807,530 | 45,861.60 | 1,605,156 | 34,429.80 | 1,205,043 | 80,201.40 | 2,810,199 | 14,526,377 | 11,250,679
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te 1935—Continued | Bo oo, ln 

ea 18 $13 ny, $03 | 8 |e neennennn-|-eeeenceeeneae|eeee none nee n| eee eeee nec e| eee eeeee nee $5,949 7: 
Adams. _....---------------------------] o-oo eee == | 787 544 ' 759 $63 - 625 $21 |--.....-----|------------ 45, 848 tj oS 

Benewah. .----.------- nnn nnn | een meen ne eee ne eee | ne tee nnn | ee ee eee em ee nee pee ene ene e en new nemem ene nn| enw mene ree| owen enn n nnn | ore cee eneee — O17 og 

Bingham. ......----+-------------------|------ eee | eee ee | benno | 2 nnn | en ee enn = oe eee nnn | oo ener nen nn | oe ee een nnn| mere r nena ae| an nn neon coan was : 

Blaine..-..---._-------------------------|------------]------------ | 12, 071 . 8,676 2, 578 214 88, 475 3, 539 79, 864 $3, 514 24, 506 QO : 

Boise__--.----------.------------------- 1, 383 994 | 56, 100 40, 322 2, 651 220 17, 600 | 704 |....--.----.]--.--------- 495,419 OS 

Bonner. -..-..-------------------- - on | ee ene nn oe eee eee eee | 66, 103 40, 324 2, 916 242 | 431, 075 17, 243 7, 868 346 58, 764 FY 

Bonneville.......----------------------- 4 3 4 3 |..----------|------ n=] ee enn ne | eee ee nee | oo ee ee ee | oe one ee 4,464 kg 

Boundary -.-----------------------------|------------|------------ | 409 294 24 2 16, 125 645 |---.-----.--|------+----- 1, O51 tr : 

Butte....-......---2222--eeceeeeeee-----|oenneeeeeeee[------------| 1, 604 1, 083 530 44 5, 850 934 |_...--------|-------2---- 1,380 5g | 
Camas.....-..----.--------------------- 693 498 | "5, 205 3, 741 361 30: 9, 425 377 |--...------|------------ 57,145 +7 

Canyon..._..---------------- 2-2-2 - 22 - |e ene | on eee nnn oe ee pe ee nnn] ee enn nena n | no nee nee eee [on ee ce eee ne | pene econ een eee| orn ener ences wont en n- ne -| - 2 ----e ee 93 eK 

Clearwater. .----.--------------------- 640 460 640 460 |_.--------_-|--.------.--]--..----------]~--+-------- |---| --- | 80, 1386 myo 

Custer._....-.-----.-------------------- 46 33 | 59, 701 42,910 46, 410 3, 852 -§44, 925 21, 797 |.-----------|------------| . 79, 848 = : 

Elmore......--.------------------------ 36 26 | 65, 056 46, 759 7, 072 | 587 |.-....------.-|------------ |---| - eee ee 747, 648 : 

Gem.........-....ssnseeeeeeeeeeeeeene- 7 5] 146 105 |...-.-..----|------------ "850 Bg | 228 0 | 
(Qooding.-------------2n-- nn nnn nee | nner een ee een nee n | en ne nee ee eee cee | ener ence | eee eee nnn een ener rene] nee enna eee eee ene een | ene e eee eens 208 
Idaho........-----------2eee-eeeeee-ee-- 7, 214 5, 185 17, 909 12, 872 1,072| 39 | 6, 350 254 |-....-..--.-|------.-..--| 957,559 > 
Jerome.._.....----.--------------------- 7 5 | 7 5 | none nfo ee en nee ee nen | eee eee eee noe ee ee ee eee ew eee ee ene] 3,881 7 
Latah.....----------------- een ene eee rl 8 at} 8 |... |. eee nn) one ene eee ee|ceneenenceee|oeeceeneee a [eneeee eens oe 30465 | 
Lemhi.........-.----------------------- 8& 61 | 12, 896 9, 269 33, 133 2, 750 277, 125 11, 085 |----------.-|------------ 137, 700 

Minidoka. _.._..----- enn eee ee nce e ewe | eee ee eee en | an ee eee eee | ee eee ene | eee ne en eee een nf ee ee ee] on ee en ne ee ee nen | ee ee eee eee] eee ee eee 247 ON 

Nez Perce. _.--------------------------- 4. 3 | 18 2 72 6 |_-..----------}------ ee | eee ee eee] eee eee 1, 113 B 

Owyhee._...--------------------------- 1,856 | ~ 1,334 | 8,377 6, 021 |_..-.-------|-.---------- 450 18 |--.-.-----..|----------.- 80, 918 - Oo 

Power....---.-.------------------------ 7 5 7 5 |_.----------|---- ---- 0] oe eee | oe ee |---| eo eee 2, 581 Lo 

Shoshone. ...-----------------------+--- 135 97 | 9,892,910] 7,110,529 | 1,974, 458 163, 880 | 156, 580,100 | 6, 263, 204 | 62,017,841 | 2,728,785 | 16,361,388 4 | 
Twin Falls....----.-------------------- 7 5 7 5 | ele ee] ene] een nnn | eee ne ne eee ee nen] nee ne] 4,304 lA 

Valley..-.-..---------e0-seeee eee eee 25 18 | 29, 202 20, 989 8, 759 727 45, 075 1,830 |...-.-.-----|------------| 848,278 
Washington. ....----------------------- 7 5 | 21, 881 15, 727 15, 072 1, 251 15, 400 616 |-.i--. 2 --|--- eee 20, 884 o | 

12, 185 8, 758 | 10,240, 953 7, 360, 685 | 2,095, 867 173, 957 158, 040,250 | 6,321,610 | 62, 105, 568 2, 732, 645 | 19, 522, 704 > 

| oe : | oe 
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Mine production of gold, silver, copper, lead, and zinc in Idaho, 1935-86, by counties, in terms of recovered metals—Continued | & | 
. , > - 

Silver—Continued . 

—————_ Copper Lead . Zine 

Placer - Total ‘ ; ~ Total . 
County 

value 

Fine Fine 
ounces Value ounces Value Pounds Value Pounds Value Pounds Value | 

me 

1936—Continued . | 76 (: 53] $41 62 $48 |_...-.-----.|-.----------]-.------------]----- 2-2-2. |-.-e eee fee $22, 966 
Adams----._...2-.220-22-222----------|------------|-2------ 408 316 2, 772 $255 522 $24 |_.-.-.------|---.-------- 31,6544 
-Benewah-.-_.......--......-..----------|__----------|----- eee |---| eee |-------e--] eee | eee |e] |e 560 & 
sBingham.__......--..-...-------------- |---| eee |e eee [eee | ee eee ee |- eee] eee eee |e eee |e | 70. 2% 
-Blaine.........-----2. 2 .------------|_--------- |e 318, 195 246, 442 108, 783 10, 008 5, 568, 044 256,130 | 9, 570, 380 $478, 519 1, 008, 214 es] 
‘Boise. ..-.--.------ ene 3, 224 2, 497 49, 113 38, 038 1, 348 124 20, 935 963 |------.-----|-.---------- 797,757 | 
-Bonner. ...-...--.-.-.-------a----------|----------- |e eee ee 141, 605 109, 673 7, 554 695 1, 244, 087 57, 228 4, 700 235 169, 448 p> 
-Bonneville........._...__...-.-2 eee 9 7 9 7 |------------|---2-2 | ee eee] eee 4,968 tt 
-Boundary.-...---..---._.-...---__----_|__-.--e-e-- |e 38, 104 2, 404 217 ~ 20 144, 000 6, 624 |_--..-..----|-.---------- 9, 048 TR 
Butte._._...-.0-2 0 ---------eeeee-| eee ee | 914 708 |...-...---_.]_.---------- 54, 543° 2,509 |-...----- 2-2} 3, 217 K 
‘Camas__-..........----------- eee 284 220 1, 570 1,216 663 61 5, 543 255 4, 080 204 26,383 
‘Canyon. -__..-2-2 22 | nee ene |e ene [nee eee | eee ene eee | eee eee nee |- nee eee eee eee ee eee eee eee el eeee eee eu lee e ence eee 28 > 
‘Cassia... eee eee | eee eee |e eee 5 4 |. 2-2 e fe eee eee |e 25 by 
‘Clearwater__..........-.....-...-..--_- 421 326 _ 421 326 |..-.-.------|-.---------.|_-.-----2-- ee [eee fee |e 57, 855 . 
‘Custer._.....-.-- 2 18 14 129, 965 100, 658 35, 217 3, 240 1, 391, 478 64,008 |..-------.--]-.---.-2 22. 180, 408 w 
‘Elmore...........---------------------- 40 31 27, 450 21, 260 4, 489 413 196 Q |-.-.--.----.|...---------|. 173,897. @ | 
Gem_.._ 222.2 -n------- ee 13 10 199 154 |..-2- 222 f-e- eee 717 $3 |......-----.|-.-2---- oe 6,599 © 
‘Gooding... ..... 2-2-2222 2 e eee e ene |e eee nnn |e eee | ene ee eee nee eee | eee eee [eee eee eee [eee eee e|-oneeene-e--]----- nee 350 A 
Idaho-___...-..20222-2 2 eee eee eee 4, 794 3,713 28, 816 22, 318 1, 413 130. 7, 196 331 |---...-.--.-|-.---.----..]| 1, 036, 365 : 
Jerome. -__._-.. 2.22 eee eee 13 10 3] 10 |------------]------------|--------------|----- 2 =e ee |---| eee eee 6,870 &S 
Latab_-. 2222 eee 9 7 9 7 |-.----------]-...--------|-------------- eee eee |e eee 1,652 © 
Lemhi.__.--.- 22222. 71 55 29, 428 22, 792 139, 544 12, 838 943, 913 43,420 |_--.--.--...]-----_- 2. 253, 140 ~ 
Noz Perce... eee ee nnn ne nee | enn | pene enn ee [ee eee ee | nee eee | eee [eee eee eee |-eeeeeeee----|-eeeee-ee--c]---------22-|-2-- eee ee 1,015 
‘Owyhee. -.. 2 eee 2, 009 1, 556 9, 100 7, 048 54 5 1, 087 50 |-..--.---2--]---- eee 146, 375 . 
Power. -_._......---.------------- eee 4 3 4 «3 | .2----------|----- 2 =~ |---| eee |---| eee eee eee], 795 
Shoshone. ._.._-..-...----_----_.-------- 89 69 | 13, 740, 222 | 10,641,802 | 2, 629, 511 241, 915 1738, 267, 391 7, 970, 300 | 88, 620,840 | 4, 431,042 | 23,370, 963 
Twin Falls. .........-..-.---..-------- 9 7 9 7 |-------.----]------------ |---| eee fee eee [eee 3, 640 
Valley...........--------------- eee 93 72 34, 195 26, 484 2, 022 186 11, 609 534 |....-.-.-.--|--..-.------ 318, 957 
Washington_._..._....._..._._.....-._.|..-------__-].o---- eee 22, 714 17, 592 20, 413 | 1, 878 16, 739 770 |_-.-..-------|---.-------- 20, 758 

11, 153 8, 638 | 14, 5387, 530 | 11, 259,317 | 2,954, 000 271,768 | 182,678,000 | 8, 403,188 | 98,200,000 | 4,910,000 | 27, 654, 472 
ee dt



7 _ GOLD, SILVER, COPPER, LEAD, AND ZINC IN IDAHO =. 375 | 

— Gold and silver produced at placer mines in Idaho, 1935-36, by counties, in fine ' 
ounces, in terms of recovered metals | 

oo os Dry-land Floating (bucket) 
Sluicing dredges! dredges Total | 

. County nn _ ef 

Gold Silver | Gold | Silver Gold Silver ' Gold Silver 

1935 | : | 7 
Ada__.--.---__-.----------| 145.34 18 |_.----__|__---_ |---| 145, 34 18 
Adams. _.___.-----------_e 94 Joo ow 94 Too See 
Benewah________.__._-____. 26. 20 |_____-___|__-_-- fee} > 26.20 to 

- - Bingham._______--_- - - 2. 20. ~oe ewww ee] eo ee ee ee ee ee a eee a ae eee - ~ -2.20- aa ~ anna 

Blaine_..-...---.---____-_- 1.86 |__| fee |e 1.86 |___-___e 
Boise.__.--.---------------| 1, 535. 18 409 |_.______|.__.____| 3, 508. 64 974 | 5,043.77] 1,383 | 
Bonneville._..-......_..._| 127.46 4 ji. -]_ 2 ee }_ee |e 127. 46 4 
Boundary ._-----..---___-_ 84 fll ef 34 fo 
Camas. _....----.---...--- 8.40 |____}_f_uue___| 1, 181. 60 693 | -1, 190.00 693 
Canyon. __-_-------____-__- 2.66 |___ 0} |e 2.66 |... 
Clearwater.......2........| 414.86 80 }_.-----_}_-_-_--_] 1, 858. 00 560 2, 272. 86 640 
Custer__....---.--------.-- 92. 60 46 |_.-.----}.--_----|------------]-------. 92. 60 46 
Elmore____..-----_--_-__-_- 194, 43 36 |__-_-_-_]_--_--__|______-____ Jee 194. 43 36 
Gem___---- 15. 03 7 Jee ||| 15. 03 7 
Gooding_.---__._-____-__-- 5.94 |} 5.94 {_-.-___- 

- Idaho_._.-----------------| 2,878.19 653 |_..-.--|_-------| 15,849.47 | 6,561 | 18,727.66 | 7,214 : 
Jerome. _.-..--...._.-_-.--| 110.74 7 fee ee} eee eee 110. 74 7 
Latah__-.--------- 86. 77 “UL Jee} fee 86. 77 11 
Lembi_____.________________|_ 625.57 g5 |... |---| dd 25, 7 85 
Minidoka..-__-_-.________ 7.06 |_______|_....-__|_____---|_-.-.--_...-|_--____- 7.06 |__-_.__- | 
Nez Perce_____---_________ 29. 26 4] fee 29. 26 4 : 

‘ Owyhee......-------------| 722.75 | 1,100|-_____|___-___| 1, 219. 25 756 | 1,942.00] 1,856 | 
Power.____-_-----____-_--- 73. 60 7 |oi---e |e} 73. 60 7 
Shoshone_____.--.-.--____- 734. 20 185 | -.-----}]___-_._-_|J..--- {ee 734. 20 135 
Twin Falis__..._..._____.-_| 125. 40 7|____.___|_._.....|...---._-..-}----___- 125. 40 7 
Valley..._.__.._._._..| 89.74 25 |_______.|___....|__.-...-..._|__._--_- 89.74 | 25 
Washington.__._._-_-_-_-- 77. 40 7 |---| eee |]_-e- Jee 77. 40 7 

| 8,134.07 | 2,641 |__...___|____.___| 23,616.96 | 9,544 31,751.03 | 12,185 — - 

1936 
. Ada_._.-..------.--------| 639. 50 49| 4.50 4] fe 644. 00 53 | 

Benewah___......___-..--- 16.00 |____-_o_}_-_ fee fee 16.00 j_._-_____ . | 
Bingham. _.-_-------- 2.00 j__-_-_-_}o_ te 2.00 |__._____ 4 
Blaine.._.....-- 1,20 |____-_ fe 1, 20 Jw 
Boise...__..---_-----------| 1, 366. 14 343 |________|_______| 11,020.46 | 2,881 | 12,386.60] 3, 224 
Bonneville. ._...__..._____ 141. 60 9 j]_-.---__|___ ee 141.60; | 9 

| Camas_._.-..-------------]__-_------|_--.---- [0 456. 40 284 456. 40 284 : 
Canyon_.-..--._--_-_.-__- 80 [_-f 80 Je ; 
Clearwater.....__.._._.---| 208.96 45 | 44.65 15 | 1,375.79 361 | 1, 629. 40 421 | 

. Custer... ---- 79. 80 18 |_..--__ |---|} 79. 80 18 

«Elmore... ~~ ___ 244, 40. | _ 40 | so sm sie stem Su see | es ern Ste se se oP ee ee ee ee 244, 4 40 

| Gem...._...___........__| 68.80 13]... |. ...|_....._._. |_._.___. 68. 80 13 
Gooding....-.------- 10.00 jf} eee} ee 10.00 j__.-____ 
Idaho__..-.-.-----------_-| 3, 172.49 630 |____-_--|__------| 10,130.71 | 4,164 | 13,303.20] 4,794 | 
Jerome... 196. 00 13 J_--u-je feet 196. 00 13 
Latah_..............__-.| 47.00 9|____.__|_____._-|______-_-.-_|_._____- 47,00 9 
Lemhi_..._____...._____...| 697.60 71 |__---__.|_._.._--|_______--.--]___-___- 697. 60 71 
Nez Perce_______-_.-_.__-_- 29.00 |__-___ ef] 29.00 {________ 
Owyhee...___.-_----_-----| 527.77 38 |___---_-|-_--__--| 3,114.83 | 1,971 | 3,642.60] 2, 009 
Power________.-_._______-. 51. 20 4 |__| Jee} ee 51. 20 4 
Shoshone_...__-____-__-_--| 488.80 go |... |e 488. 80 89 | 
Twin Falls....________---| 108.80 9|_______|_._.-.-_|-----_----__|__-____- 103. 80 9 
Valley_.....----_- 189. 60 938 |___-- jee] 189. 60 93 

| 8,282.46 | 1,473} 49.15 19 | 26,098.19 | 9,661 | 34,429.80] 11,153 

1 Dragline and power-shovel excavators with sluices or special amalgamators. 

. MINING INDUSTRY 

The mining industry in Idaho improved to such an extent in 1936 
that the value of the metal output rose from $19,522,704 in 1935 to 
$27,654,472 in 1936, an advance of nearly 42 percent. This large gain 
was due chiefly to the marked increases in the average sales prices of 
silver, lead, and zinc; silver from 71.875 cents an ounce in 1935 to 
77.45 cents in 1936, lead from 4 to 4.6 cents a pound, and zinc from 
4.4 to 5 cents a pound. As a result of increased metal prices mines in 
Idaho produced a record output of silver and zinc and the largest
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output of lead since 1931. The output of gold decreased slightly due 
Oo to the closing of the Boise-Rochester property at Atlanta, Elmore 

County, in June. However, the gradual yearly increase in the 
production of gold from bucket dredges is notable. The output of ore 

_ from mines in the Coeur d’Alene region, the chief producing area in 
Idaho, incréased considerably, especially that of lead-zinc ore. The 
features of the year were the unusually large increase in production 
of silver from the Sunshine mine; the large increase in production of | 
zinc from the Star, Bunker Hill, Sidney, and Morning mines; and the 
reopening of the Triumph lead-zinc mine near Ketchum, Blaine 

| County. The smelter and refinery of the Bunker Hill & Sullivan | 
| Mining & Concentrating Co. were active throughout the year at an 

: increased rate, and the electrolytic zinc plant of the Sullivan Mining 
Co. was worked at capacity. The Sullivan Mining Co. is planning to | 

i increase the capacity of the plant from 60 to 90 tonsaday. a 

| | | ORE CLASSIFICATION 

Ore sold or treated in Idaho, 1935-36, with content in terms of recovered metals 

| | . . Mines 
Source produc-| Ore Gold Silver Copper Lead Zinc 

L ing 

: Short | Fine Fine : 
1935 tons ounces | ounces | Pounds | Pounds | Pounds 

Dry gold ore......-.----.------| 180] 262, 202] 48, 204.03] 108,208] 46,094) «15, 336_-.____._- 
| _ Dry gold and silver ore..._------ 25 382| 1,636.91, 54,965] «+1, 798| «= -13,937|.--. 
| Dry silver ore.....-...-.-------- 15| 181,367| "300. 25| 6, 310,726] 1,268,009} 602,047; 7, 863 

. | 220; 443,951) 50, 141. 19) 6, 473, 899] 1,315, 901 631, 320 7, 863. 

Copper ore_...-.-.-------------- 9) (248 24,77 7,189} 33, 020 1, 937|----.-..-- 
Lead ore....---..-..--sss-s--- 56| 256,077| _ 574. 78| 1,400,889| 207, 199] 46,171, 658| 748, 927 
Lead-zine ore... .-.-.-...-..---- 12| 820,674) 1,331. 29| 2,346, 791| 589, 757|111, 235, 335/61, 348, 778 

| 7| 1,076,994| 1,930.84) 3,754,869] 779, 966/157, 408, 930/62, 097, 705 
| Total, lode mines....---.-| 1.289] 1, 520, 945] 52, 072. 03/10, 228, 768] 2, 095, 867/158, 040, 250/62, 105, 568 

Total, placers_.......----------- 1, 079}_.-.......] 31, 751. 08 12, 185|_.--.-..--|-.--.--.---]---------- 

1, 368] 1, 520, 945} 83, 823. 06/10, 240, 953} 2, 095, 867/158, 040, 250/62, 105, 568 

1936 
Dry gold ore_.......----.------- 171} 264,446) 42, 176.01 97,596) 138, 182 64, 633] .._...---- 
Dry gold and silver ore__....--.- 9 427| 1,174.25 41, 603 1, 091 10, 026/_....-..-- 
Dry silver ore. ..--.------------- 30! 250, 265 412. 02| 9, 991, 204] 1,924, 338} 1, 249, 025 4, 700 

210} 515, 138} 43, 762. 28110, 180, 403} 2, 063,611} 1,323, 684 4, 700 

Copper ore__.-----_-__----__-.--- 8 284 16. 81 1, 226 28, 465 174|_.......-- 
Lead ore_.-.-----.._.---_-------- 53} 305,967] 545.35! 1,601,321} 215,399) 51, 706, 702} 1, 091, 460 
Lead-zine ore.._--.---..-------- 19} 986,141] 1,537.16} 2,793,427) 646, 525/129, 647, 440/97, 103, 840 

80] 1, 292,392} 2,099.32] 4,395,974] 890, 389/181, 354, 316/98, 195, 300 

Total, lode mines__-_------ 1281] 1, 807, 530} 45, 861. 60}14, 526, 377} 2, 954, 000}182, 678, 000/98, 200, 000 
Total, placers_...--......_---.-- 828]____.__.__| 34, 429. 80 11, 153).---------}--------s-.]--..------ 

1, 109} 1,807, 530} 80, 291. 40/14, 537, 530 2, 954, 000}182, 678, 000/98, 200, 000 

1A mine producing more than 1 class of ore is counted but once in arriving at total for all classes.



GOLD, SILVER, COPPER, LEAD, AND ZINC IN IDAHO = 77 

Value of metals from ore sold or treated in Idaho, 1985-86, by classes of ore 

Class (Ghoet Gold Silver | Copper ead Zinc Total 
| . tons) value 

1935 | 
Dry gold ore......-..------.---| 262, 202/$1, 687, 141] $77,775] $3,826 = $613|___-_-__--1$1, 769, 355 
Dry gold and silver ore___..-_- 382 57, 262 39, 506 149 558] ....---.-- 97, 505 
Dry silver ore.............-----| 181,367} 10, 509] 4,535,834} 105,245] 24, 082 $346] 4, 676, 016 

oe | | 448, 951) -1, 754, 942] 4, 658, 115} 109, 220] 25, 253} ~—-—«~S«846) (6, 542, 876 oe 

~ = Copper ore..--------cseceea---] 248 867| 5,167) 2,740) 78). | 8852 
Lead ore_..--....-.-.---------- 206, 077 20, 117] 1, 906, 889 17, 197| 1,846, 866 32, 953} 2, 924, 022 
Lead-zince ore-..-...-...----.-| 820, 674 46, 595) 1, 686, 756 44, 800 4, 449, 413 2, 699, 346] 8, 926, 916 

: 1,076,994} 67, 579| 2,698,812| 64,737} 6, 296, 357] 2, 732, 209] 11, 859, 734 | 
Total, lode mines. .......| 1, 520, 945 L 822, 521! 7,351, 927 173, 957| 6,321, 610! 2, 732, 645]18, 402, 660 

Total, placers._.......-----.-.-|/-.----.-.-| 1, 111, 286 8, 758] .--.-.--.-|~..---.---|.....--.--] 1, 120, 044 

| 1, 520, 945} 2, 933, 807| 7, 360, 685 173, 957] 6,321, 610} 2, 732, 645) 19, 522, 704 

1936 | 7 
Dry gold ore...--.-------------| 264,446] 1,476,160/ 75,588) 12,713] «2, 973|___-_._.-| 1, 567, 434 
Dry gold and silver ore..-_...-- 427 41, 099 32, 221 100 461] 73, 881 
Dry silver ore.....-...---------| 250,265] 14, 421| 7,738, 188| 177,030] 57, 455 335| 7, 987,338 

515, 138) 1, 531, 680| 7,845,997} 189,852} 60, 889 235] 9,628,653 | 

Copper ore...--..-..-------_-_- 284 588 950 2, 619 g|_._.._| 4, 165 | 
Lead ore....-...---------------| 305,967] 19, 087| 1,240,223) 19, 817| 2,378,509] 54,573] 3, 712, 209 
Lead-zine Ore. _..-.------------ 986, 141 53, 801| 2, 163, 509 59, 480] 5,963, 782] 4, 855, 192}13, 095, 764 

. 1, 292, 392 73, 476] 3, 404, 682 81, 916) 8, 342, 299] 4, 909, 765] 16, 812, 138 

Total, lode mines .......-| 1,807, 530] 1, 605, 156/11, 250,679| 271, 768| 8, 403, 188| 4, 910, 000/26, 440, 791 
Total, placers..........-..--..-|---.------| 1, 205, 048 8, 638) ..----.---|----------|----------| 1, 218, 681 

7 . 1, 807, 530] 2, 810, 199/11, 259, 317 271, 768} 8, 403, 188} 4,910, 000 27, 654, 472 | 

__ Gold ore.—The output of gold ore in Idaho was 264,446 tons (in- | 
cluding old tailings) from 171 properties in 1936 compared with 
262,202 tons from 180 properties in 1935; it represented nearly 15 per- a 
cent of the total output of ore in the State in 1936. More than 76 per- | 

-...... cent-of the total gold ore (and-old-tailings)-was produced-_from the Oro-—--—.--— 
grande-Frisco property near Orogrande, Yellow Pine property at. 
Stibnite, Gold Hill mine at Quartzburg, and Boise-Rochester mine at 
Atlanta. 

Gold and silver ore.—The output of 427 tons of gold and silver ore 
in Idaho in 1936 came chiefly from the Come-Back mine in Boise 
County and the Wilson mine in Owyhee County. | 

Silver ore.—Thirty mines produced 250,265 tons of silver ore in 
1936 compared with 15 mines producing 181,367 tons in 1935. More 
than 97 percent of the total came from the Sunshine and Crescent 
mines in Shoshone County and the Hewer property in Bonner County. 

Copper ore.—A little copper ore (284 tons) was produced from eight 
mines in Idaho in 1936; the output in 1935 was 243 tons. 

Lead ore-—The output of lead ore was 305,967 tons from 53 prop- 
erties in 1936 compared with 256,077 tons from 56 properties in 1935. 
Nearly 98 percent of the total came from the Hecla and Gold Hunter ) 
mines in the Coeur d’Alene region, the Clayton mine in the Bay Horse 
district, and the Hope property in the Pend d’Oreille district. 

Lead-zine ore.—The output of lead-zinc ore (including old tailings) 
was 986,141 tons from 19 properties in 1936 compared with 820,674 
tons from 12 properties in 1935. Except for a small lot of ore from 
Camas County, all lead-zinc ore (and old tailings) produced in 1936
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came from 13 mines in Shoshone County and 5 mines in Blaine County 

| and was treated by flotation. It represented more than 54 percent of 

| the total ore. The Bunker Hill property continued to be the leading 

producer of lead-zine ore, followed by the Morning, Star, Page, Frisco, 
Triumph, and Sidney. . | 

Ore sold or treated in Idaho, 1935-86, by counties, with content in terms of recovered 
- metals | 

DRY GOLD ORE 
a  , 

County Ore Gold Silver | Copper Lead Zine 

1935 | Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 

. Ada___....---.._---------e-e-- 426 23.97 14 |_.........--|_-.-..------|------------ 
, Adams._......_---------------- 877 | 1,290.76 564 | 150 "525 |_...-------- 

‘Blaine...._------------------|__ 248 180. 70 612 951 | 481 |__---_.----- 
Boise.....--..---------------- 35,909 | 6,372.88 |  — 2,636 405 9,952 |_..--------- 

. Boundary..------------------- 5 2. 80 14 |___._------- 75 |------------" 

Camas.._.._-.-.----_----------- 1, 474 322. 06 _ 92 158 878 |_.--_------. 

Clearwater_..-..-------------- 5 3.60 |_._.--------|------------]------------]----------+-- 

Custer.......-...---.--------- 1, 571 180. 12 - 1,348 |___-..-----_|--.---------]------------ 

Elmore. _.....--.------------- 81,412 | 19,812.60] 63, 630 7,072 |_-----------|------«----- 
Gem_......._-.--------------- 35 45. 80 139 |_.----_----- 850 |_.---------- 

a | Idaho_.......__--------------- 71,013 | 8, 253. 60 10, 695 1, 072 6,350 |_..--------- 
Lemhi........-_..------------ 14,910] 2,563. 54 2, 016 25, 672 1, 150 |_...------_- 
Owyhee_.._-..---.------------ 239° 129. 02 384 |....--_.----]-.----------]------------ 

Shoshone........------------- 334 82. 60 439 1, 988 1,925 |......-..... 
Valley_......_---------------- 53,725 | 8, 929.38 25,814 |. 8, 530 150 |__--------_- 
Washington__-_..---.--------- 24 10. 60 . Hy — 96 |_Lue eee} 

. 262,202 | 48, 204. 03 108, 208 46, 094 15,336 |.._.------_- , 

. 1936 | - Ls 
. | Ada.__.-----anuu------e nee At 10. 80 9 |_.......-__-|_-_------- eee eee 
. Adams.___....--.-------------- 887 886. 75 377 | 210 5) 

Blaine.........--------------- 233 168. 43 957 443 |. 8, 650 |____-__----_- 
Boise. ................-...----| ~ 43,613 | 8, 234. 59 6, 822 | 215 10,396 |.-._-------- : 
Camas.--__...----------------- 809 247. 13 324 573 4,025 }|_-.-..--.--- 

Cassia......-.-.-------------- ' 2 . 60 5 |_.----.---__]---------_--|-.---------- 

| Custer..........-..-.--------- 111 174, 13 630 |_.......----|._ 1,688 |-----------. 
Elmore.........._------------ 29,893 | 4, 060.78 26, 151 1, 902 991 
Gem_._...-------------------- 121} 114.40 186 |._.....____- 717 |_.....----_- 

| Idaho........................-| 121,053 | 15, 656. 40 24, 022 1, 413 7,196 |_----------- 
Lemhi_.............---------- 22,260 | 4, 185.01 4, 430 127, 393 90,781 |_-..----_--- 

. Owyhee....--.---------------- 832 942. 63 442. |.-..-------- 755 |_.-.--.-.-_- 
Shoshone_...____------------- . §11 91. 80 293 3, 946. 14, 109 |-_----------- 

Valley......------------------ 44,068 | 8,091.16] 33,117 2,022 | 822 |___._______- 
_ Washington.___-..------------ 12 11. 40 al 65 |--------.---]------------ 

264,446 | 42,176.01 97, 596 138, 182 64, 683 |_....---__-- 

ea a a a a a eS 

DRY GOLD AND SILVER ORE 
A 

1935 | 
Boise.-.....-...-------------- 240 | 1,557.01 51, 180 1, 750 13, 712 |..--_.-.-_-- 
Custer_.._..___--.____-------- 9 9.77 8375 |___...--.---|------------]------------ 

Lemhi_............._._------- 19 1.30 | ° 84 48 225 |__.....__--. 
Owyhee. __._..--------------- 102 64. 41 8,028 |_..-_.-.-.--|------------|------------ 

. Valley.......-------.--------- 12 4, 42 298 |_...--------|-----.------]------------ 

382 | 1, 636. 91 54, 965 1, 798 13, 937 |._.-__.____- 

1936 
Boise._......--.-------------- 182 | 1,048.01 38, 000 1,091 9,794 |_-_...--__.- 
Custer___._-__.___--__---_.--- 6 5. 98 297 |_-..---.---- 145 |_-- eee 

Elmore.______-___-____-------- 20 43. 42 829 |___-_.------|_--_---------]--- eee 

Owyhee...--...._------------- 217 72. 00 2,276 |_..----.----|------------]------------ 
Valley_...--.--.____--__------ 2 4, 84 201 |_.---------- 87 |_.--.-.--_-- 

427 | 1,174.25 41, 603 1, 091 10,026 |.........-_- 

ee
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Ore sold or treated in Idaho, 1935-86, by counties, with content in terms of recovered : 
metals—Continued 

| | DRY SILVER ORE . | 

County Ore Gold Silver Copper Lead Zinc 

1935 Short tons | Fine ounces| Fineownces |. Pounds Pounds Pounds 
Blaine_....--...-------------- 429 47.13 4, 414 84 3,200 |.----------- 
Boise.....-------------------- 13 2.71 901 496 936 |__-..-.-._-- 
Bonner.._.._._.--_------------ 4, 563 16. 60 43, 390 2, 746 54, 107 7,863 | 

~~ Buttess fee 53 .40 1, 365 "530 1,700 |.----------- 
Custer___------.--------------| -§ «283 | 476 | 16, 222 12,380} 18,218 fev 

7 AT MOre. eon 1 1. 60 1,390 |....---.-.--]_-----------|-.---------- 
Owyhee____.-.---_.-----.---- 31 3. 97 3, 109 j-.__--._-.-- 450 j_.-.-.---.-- 
Shoshone_.........-.--------- 175, 058 217.08 | 6,218,072 | 1, 236, 797 513,036 |_....-.----- 
Washington. ___._--_..------- 936 6.00 21, 863 14, 976 15, 400 |..._-------- 

181, 367 300.25 | 6,310,726 | 1, 268,009 602, 047 7, 863 

1936 
Blaine_....._-..---..--------- 13 . 80 417 22 109 |___._------- | 
Boise. ._._-------------------- 28 6. 00 1, 067 42 745 |___.-------- 
Bonner. ......-.-------------- 9, 114 43. 40 104, 443 7, 554 122, 602 4,700 
Custer___.:.--.--------------- 484 42. 09 9, 295 663 413 |... -.--__- 
Lemhi____-._...-..--.-------- 600 | . 2. 00 3, 694 5, 457 11, §22 |_.--------_- = 
Owyhee.-_.....-- 22 -- 124 21. 97 4, 373 54 332 |. --  e 
Shoshone_-____._-_------------ 239, 092 | 292.36 | 9,845,232 | 1,890,198 | 1,096, 563 |....-...-.__ 7 

| Washington__..._..-_------- 810 3. 40 22, 683 20, 348 16, 739 |_...-------- 

a 250, 265 412.02 | 9,991,204 | 1,924,338 | 1, 249,025 4, 700 

. COPPER ORE | a oe 

1935 | 
Adams......._...------------- 6 0. 30 193 609 |__.--.------|------------ 
Custer_...........------------ 195 15. 85 8, 365 27,197 472, |_____- ee 
Lemhi____.-_....-.-----.----- 44 6. 62 3, 617 5, 142 1,465 |_--.-------- 
Nez Perce........------------ 1 2. 00 14 72 |__--~-----|-----2------ 

oe 243 24,77 7,189 | 38,020, 1,987 |_.-_.__----- 
1936 . 

| Adams-.......---.-...--.-.-- 9 . 65 31 2,562 |.....--.-..-|------------ 
Custer... 2-2-2 ee eee 189 9. 03 741 21, 547 |... -.-.--|------------ 
Elmore. __..---_-.------------ 52 . 40 430 2, 587 174 |_--.------e 
Lemhi___________-_---------. 84 6. 73 24 1, 769 |..-----.---_|.----------- | 

4 | 16, 81 1, 226 | 28, 465 TA 

. LEAD ORE 

1935 | 
Blaine_....--...-..----------- 128 12. 70 4, 928 901 51,810 |_-.---_----- . 
Bonner.........--.----------- 4, 764 80 12, 713 170 376, 968 |_---------_- 
Boundary-..--...-.---.-------- 18 |....-.--_--- 395 24 16,050 |__------__.- 
Butte_......--..--.---_------- 23 . 20 139 |_..--..-._- 4,150 |_.-------_-- 
Camas......._.----.-----.---- 77 2.14 4, 320 203 «8,647 feu... 8. 
Custer_.......----.------...-- 9, 064 19. 30 38, 345 6, 833 631, 285 |... 22. 
Lemhi____.._.-.-.---.-------- 506 77.14 7, 094 2, 271 274, 285 |.--..--_-.-- 
Shoshone_......._.--...------ 241, 379 351.10 | 1,329,890 196, 558 | 44, 862, 788 748, 927 
Valley ......--...-.----------- 118 111. 40 3, 065 229 45, 825 |_.-.-.--...- 

256, 077 574. 78 1, 400, 889 207,189 | 46, 171, 658 748, 927 
———————e ee Oo o—l—ooEEo——o—E=ESS Ss OOS ESS_ _ lEeeESESESSS=SES—SSS| | eee 

1936 . 
Blaine......---.-_._-.-..-.--. 986 24. 28 11, 764 479 200, 203 |...-----.... 
Bonner.......-.------.------- 10, 250 2. 80 37, 162 j|--..-.------] 1,121,485 |-....._---.. 
Boundary... ___--..---------- 153 |.----------- 3, 104 217 144,000 |_.-...----_- 
Butte_...----.------------- 81 |_..--------- 914 |......-.-..- 54, 643 |... 2 
Custer_.......-.-.------------ 25, 363 46.17 118, 984 13,007 | 1,389, 282 |_.......-._. 
Lemhi___..-_----.-.---------- 1, 399 82. 66 21, 209 4, 925 911,610 |_-__---_.--- 
Shoshone. ....._..------------ 267, 696 339.24 | 1, 407, 400 196,771 | 47,874, 879 1, 091, 460 
Valley.....--.-.-------------- 39 50. 20 784 |_..------W-- 10, 700 |---..---.--- 

305, 967 545.35 | 1,601,321 215, 399 | 51, 706, 702 1, 091, 460 
ep
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Ore sold or treated in Idaho, 1935-36, by counties, with content in terms of recovered 
| metals—Continued - 

LEAD-ZINC ORE , 

County Ore Gold Silver Copper Lead Zine 

1935 Short tons | Fineownces| Fineounces| Pounds Pownds Pounds 
Blaine...--------------------- 201 2.27 2,117| 642 32, 984 79, 864 . 
Shoshone.--.....-.-.----.-.--| 820,473 | 1,329.02 | 2,344,674 | 530,115 111,202,351 | 61, 268, 914 

| 320,674} 1,331.29 | 2,346,791 | 539, 757 |111, 235,335 | 61, 348, 778 
1936 | | ) 

Blaine....--.------------=----| 38,431 294.29 305,257 | — 107,839 | 5,364,082 | 9,570,380 | 
Camas_..-...-.---.-.--2s- 2s 22 67 | 962 90 1, 518 4, 080 

| Shoshone......-....---.-.-...| 947,688 | 1,242.20 | 2,487,208 | 588, 596 |124, 281,840 | 87, 529, 380 
| 986,141 | 1,537.16 | 2,793,427 | 646, 525 |129, 647,440 | 97, 103, 840 

Zine products (as marketed from Idaho mines and mills) sold to smelters and 
| electrolytic plants, 1985-36 : 

| Quantity Average R d 
Classification County (dry | Gross zine | 2S8Y © eine - 

So weight) trates, etc. | . 

1985 | | : 
- Short tons | Pounds Percent Pounds OO 

Zine concentrates____------ Blaine, Bonner, and Sho- 66, 474 | 69, 062, 704 51.95 | 62,092,441 — 
one. . 

Lead-zine oid mill clean- Shoshone.......----------- 20 14, 502 36. 26 13, 127 . 
ings. 

| | 66, 494 | 69,077, 206 51.94 | 62, 105, 568 | 
1936 

Zinc concentrates.......---| Blaine, Bonner, Camas, 104, 442 1108, 640, 853 52.01 | 98, 200, 000 
and Shoshone. | 

METALLURGIC INDUSTRY | 

| The 1,807,530 tons of ore Gncluding old tailmgs) produced in 1936 in 
Idaho comprised 196,011 tons (10.85 percent) treated at gold and silver 

| mills, 1,583,287 tons (87.59 percent) treated at concentration plants, 
| and 28,232 tons (1.56 percent) shipped crude tosmelters. _ 

Of the ore (and old tailings) treated at gold and silver mills, 50,713 
tons were treated at straight amalgamation plants, 46,657 tons were 
treated by combined amalgamation and concentration, and 98,641 tons 
(including 2,700 tons of old tailings) were treated at straight cyanida- 

| tion plants. In 1935, 41,017 tons of ore (and old tailings) were treated 
by amalgamation, 91,480 tons by combined amalgamation and con- 
centration, and 51,504 tons by cyanidation. Nearly 82 percent of the 
ore treated by amalgamation in 1936 came from mines in the Boise 
Basin district; 96 percent of the ore treated by amalgamation and 
concentration came from mines in the Middle Boise, Marshall Lake, 
McDevitt, and Warren districts; and 96 percent of the ore and old 
tailings treated by cyanidation came from mines in the Orogrande 
district.
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Ore and old tailings treated at straight concentration plants 
increased from 1,315,585 tons in 1935 to 1,583,287 tons in 1936. 

. Siliceous material treated at concentration plants increased from 
255,021 to 309,547 tons; lead ore from 239,896 to 287,571 tons; and 
lead-zinc ore and old tailings from 820,654 to 986,141 tons. A little 
copper ore was also treated by concentration. | | 

Mine production of metals from gold and silver mills in I daho, 1985-36, by counites, 
oo tn terms of recovered metals , 7 a 

Se Ore, old Recovered in bullion Concentrates and recovered metal | 
tailings, etc., fe 

‘| treated (dry 
weight) Amalgamation | Cyanidation 

| County |————— ——_ T7T | OT | Conceen- 
| Old trates Gold | Silver |Copper} Lead 

| | | Ore ies Gold | Silver] Gold | Silver | duced 
ete. | 

1935 ‘Short | Short] Fine | Fine | Fine | Fine | Short | Fine | Fine | 
. tons | tons | ounces jounces| ownces tounces| tons ounces | ounces | Pounds | Pounds Ada.........-.] | 425)......] 17.48 12|..-_____|_._ oo 1 2, 50|...----]---2----|----0--- Boise_..-......| 34, 648]_.____| 6, 084. 74 1, 087).----- fe 123 128. 53 927 96 419 Camas__.__..- 14)... 45. 54 16|.-2-----]----- 2}. ef ee eee] ee} 

Clearwater _ __- 5]...--- 3.60) -.-- | ef fd Custer.-------|-..-...| | 560}-.-.----_|....._| 69.92] 400|_-_-____|_._--.--_|__--- [707077 Elmore._._...-| 57, 657/20, 450) 10, 556. 34) 11,977|.-.....-|.......| 1, 492] 9,097. 01| 50,8371 7,072|_.._.__ 
Gem-__..--2_- 13] 2222 36. 00 20) --------}---2- | . Idaho _-......-] 62, 102| 2,535] 4,150.92] 1,803/2,294.11| 1,097 68} 1, 128.48] 5, 907 253} 3, 600 a Lemhi-_.....-..| 2, 587|..___. 244. 81 42 3. 70}_-_---_- 71 112. 72 251) 23, 552)... , Owyhee....-..| 158) 75] «.96.11/ = 127/_....._ J 4 5.72; 261/.-....-.|_-----_-- | | Shoshone..---_- 1) 9.60 3) 22-2 |e fee} ee] ef Valley.....-.-.| 2,760].---.-] 441.75] 252)--- | 20} 114.25] 345} +3, 530 150 

160, 381} 23, 620) 21, 686. 84) 15, 290)2, 367.73] 1,497| 1, 779/10, 589. 21| 58,528] 34,497, 4, 169 | 
Ss | a | cc cn | wt ms ff gs ogre | a 

1986 . 

Adams.......-/  566).-.-__]-----.-._|.---_--] 463.00} 110/-_.-_-2-|o.--0-- |e. | 
Boise.....-...-} 42, 157|_-..._| 7, 647.99] 1, 630]. -] 28 23. 24 316 100 181 
Camas. _....-- 100]-..-_- 86. 00 29} .-------|----.--|--------[o-.------|-e fe] 
Cassia. .....2- 2)--.---/---------]--- - 60 5] --------]---- 2] ee 
Custer... __- 50]... 95. 00 (7) --------|-------]---.----|---------|-o-- |---| Elmore.......-| 29, 680|....__| 2, 233.66] 2, 036|__-__.-_|_-...-.|_256| 1,300.25} 18, 320|1,903|....00. ———~Gem__.-.--...|. 104]_.....[ 102.90 49]__ fff Idaho. _...-.-.|115, 221] 2, 700| 8, 186.77| 4, 04214, 933.12! 2 304 60| 1,921.18} 16, 411 9341 3, 761 Lemhi........-| 4,405|...___| °246.86| ” 30|.......|_.__. 133} 203.20] 1; 293] 116, 550|_....___ Owyhee.......|  226]..._.-| 107.08] 178|_......_|_...... “iy 2. 00 21}_-_----_|_-----_- 
Shoshone-.-__-_- 100}_-...- 35. 80 18) --------}--- ee} eee} 

Valley___.___.. 700] -.._- 153. 00 Tj ---- fee] 

193,311] 2, 700/18, 895. 06; 8, 200/5, 396. 72 2, 489 478| 3, 449.87) 36, 291) 119, 486 3, 942 
a
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Mine production of metals from concentrating mills in Idaho, 1985-86, by counties, 
| | — an terms of recovered metals : | 

a de ae Concentrates and recovered metal 

County ola Concen- | . 
rates : . 

Ore tailings| pro- Gold Silver Copper | Lead Zine 

| of. duced 

| | Short | Short | Short | Fine Fine | 
1935 tons tons tons ounces ounces Pounds Pounds Pounds 

Blaine_.___-__._-.- 576 }-.-_ 157 47. 64 5, 786 726 34, 984 79, 864 
Boise_...._.._.-__- 1, 230 }.--___-- 48 60. 70 439 235 |. 2,295 J... 
Bonner____.-.---_- 9, 249 }_--_-- 402 14. 60 47, 966 2, 050 420, 240 7, 863 
Camas__..-._..-_- 1,460 }_-- 2. 25 276. 52 176 - 158 878 f--.-.--. 
Custer__..-.-.--_- 8, 891 1, 000 477 76. 44 33, 850 6, 652 426,874 |_-.-- 
Elmore_._._.-.---- 1, 800 1, 500 20 155. 64 815 |e eee 

Idaho__.-.__--_-.- 6,251 J.-.--__. 38 | 461.97 1, 531 795 2, 525 |... 
Lemhi_._-._._---.- 11, 663 }..._.._. . 836 | 1, 519. 88 1, 259 1, 758 600 |---- 2... . 
Owyhee__._._.__-- 12 }_--___ee 1 - 20 163 Joo ee 
Shoshone-___._-._._{1, 205, 820 | 15,168 | 194,900 | 1,839.34 | 9, 365, 493 1, 887, 703 {144, 821, 044 |62, 004, 714 

; Valley_..-..--.... 50, 965 |-.---.-- 3, 602 | 8, 373. 38 25, 217 5, 000 j-----2 ee 

1, 297, 917 | 17, 668 200, 006 {12, 826.31 | 9, 482, 695 1, 905, 077 1145, 709, 440 (62, 092, 441 

1936 
Ada__i. 2-2 ee 40 Joie 3 7. 80 9 jie fee 
Blaine_......___-_. 38, 431 ]_..--.-.] 19, 389 294, 29 305, 257 107, 839 5, 364, 082 | 9, 570, 380 
Boise....-.-.------ 1,300 |. --..._. 196 275. 50 4, 590 115 10, 215 je. le . 
Bonner__...._-..--- 19, 250 J... --.. 1, 110 40. 82 121, 113 5, 174 1, 242,060 | 4,700 
Butte.____-._--.-_. 48 |_--  l. 24 |.------.-. §27 |. eee 24, 264 }_--- 
Camas_._._..-_--- 727 |..------ 42 155. 65 1, 228 613 5, 163 4, 080 
Custer____...-_--. 24, 980 |_.-.-... 1, 069 44. 47 88, 183 4,120 | 1,188, 245 [.-.-2 22. 
Idaho.......--.... 3,057 }.-- oe. 35 503. 25 1, 032 349 3,318 J-.--. wl; 

so Lemhi___.._.___..- 18, 057 |_--. 2 854 | 3,191.12 6, 505 | 16, 771 32, 253 }]_----..-_-. 
, Owyhee___..------] | 855 |. --2.. 40 160. 47 2, 711 28. 695 }_--- 8. 

Shoshone.__....._.|1, 422, 218 | 11,000 | 235,461 | 1,827.71 118, 104, 952 2, 511, 438 |161, 202, 884 |88, 620, 840 
Valley_..-...--___- 43, 324 j_.-..__- 3, 787 | 7, 797.96 32, 615 1, 924 j-----e eel 

1, 572, 287 | 11,000 | 262,010 [14, 299.04 |13, 668, 722 2, 648, 371 169, 073, 164 |98, 200, 000 

| Gross metal content of Idaho concentrates produced, 1935-36, by classes of concentrates — 

Eaggueen- Gross metal content 
rates pro-} oo 

Class of concentrates duced (dry . 

; weight) Gold Silver Copper Lead Zinc 

1935 

Short tons | Fine ounces |Fine ounces| Pounds Pounds Pounds 
Oe Dry and siliceous.__.-____...- 5,853 | 21, 446. 56 92, 241 20, 968 18, 058 Jo. 

Copper-_.___._-_..-_-.---- ee 6, 735 348. 87 5, 876, 081 1, 507, 768 309, 719 |_-.-..--..--- 
Lead___.. 2-2 - ele 121, 904 1, 000. 70 3, 123, 524 648, 140 |148, 274, 284 }_-_-_ 
Zinc_._---.-.--_-_--.-- eee 66, 474 609. 47 229, 571 211, 620 3, 861, 128 69, 062, 704 
Copper-lead___.....-.--..-_-- 819 9. 92 219, 806 75, 250 221,297 |-.-...-.-... 

201, 785 23, 415. 52 9, 541, 223 2, 463, 746 {152, 684, 486 69, 062, 704 

1936 

Dry and siliceous. _...._...__. 10,751 | 15, 180. 29 97, 008 22, 508 166, 393 |......-____. 
Copper.__..._--__-._-_-- ee 9, 120 483. 27 9, 104, 345 2, 249, 031 878, 578 |... 

Lead. ...222. 20 1387, 680 1, 193. 47 3, 644, 986 636, 503 (168, 493, 840 12, 395, 694 
Zine... ~~ eee 104, 442 831. 30 357, 051 366, 833 6, 533, 974 | 108, 640, 853 
Copper-lead___._.._______._-- 1, 095 60. 58 501, 623 158, 916 198, 224 j_....._o. 

262, 488 17, 748.91 | 13, 705, 013 3, 433, 791 }176, 271, 009 | 121, 036, 547 

eee I
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Mine production of metals from Idaho concentrates, 1985-36, in terms of recovered 
7 metals . 

BY COUNTIES . 

Concen- Gold Silver Copper Lead Zine 

Ad 1935 Short tons Fine ounces Fine ounces| Pounds Pounds Pounds 
hn wn one ene nee . wee e ween nee n [enn ee enn nee |on eee ee eee |ee eee eee oe 

Blaine..._-. 2... 157 47, 64 5, 786. 726 |. 34, 984 79, 864 

Boise...-..---.--.--.--------- W714) 189.238 | Ss «i, 866 825 | 2, 714 Jee 
7mm Bonnier. ee 402 14, 60 47, 966 . 2, 050 420, 240 7, 863 

Camas.__..--...-..-.-.------- 25 276. 52 176 158 6878 |__._-- ee. 
Custer_.....-.--_.--.-..---.-- 477 76. 44 33, 850 6, 652 426, 874 }|__-..-.-----. 

. Elmore__.__---.-_-----. eee 1, 512 9, 252. 65 51, 652 7,072 |.--------.--|--- eee 
Idaho..._-.._.--.-----.-------- 106 1, 590. 45 7, 438 1, 048 6,125 {---...-----. 
Lemhi______.- 2 407 1, 632, 60 1, 510 25, 310 600 |__--.----.-- 
Owyhee--__-.....-.----._---- 5 5. 92 424 |__---_.---__|__-- |] eee 
Shoshone. ___---.....---..--_-- 194, 900 1, 839. 34 9, 365, 493 1, 887, 703 |144, 821, 044 62, 004, 714 . 
Valley ._.-..----_.-----2-_---- 3, 622 8, 487. 63 25, 562 8, 530 150 j-.--2__-- . 

201, 785 23, 415. 52 9, 541, 223 1, 939, 574 |145, 7138, 609 62, 092, 441 
ae. bE eee. E eee Ss ST ——eeE SSS so OE eee Ol —lel—eeeeee ee —=n 

1936 
Ada. .._-_ ~~ eee 3 7. 80 Q f..-.-- 2-2 fee eee 
-Blaine._._...----..---.--_---- 19, 389 294, 29 305, 257 107, 839 5, 364, 082 9, 570, 380 
Boise. ......--.-..---.--------] > 224 298. 74 4, 906 215 10, 396 |_..--.---- . 
Bonner ....-__.-_-..----.----- 1,110 40. 82 121, 113 5, 174 1, 242, 060 : 4,700 
Butte... ee 1: §27 |... ~~~. 24, 254 |... 
Camas..._..._-.--------. 2... 42 155. 65 1, 228 613 §, 163 4, 080 
Custer__....._..._.-_.-----..-- 1, 069 44, 47 88, 183 4,120 1, 188, 245 j_----.-.-_- 
Elmore.._._..-.-.-_------.--..| 256 1, 300. 25 18, 320 1,902 |_.---.---- |e 

' Tdaho_._. ee 95 2, 424. 43 17, 443 |. 1, 283 7,074 j-..---- ee 
Lemhi-_-__._.-_-_..------__-_- 987 3, 394. 32 7, 728 133, 321 32, 253 |_.-.-.-.---- 
Owyhee. .._-__-..-..-_-_-.-.-- 41 162, 47 2, 732 28 695 j_.-----_-_. 
Shoshone. __......-..--------- 235, 461 . 1,827.71 | 18, 104, 952 2, 511, 488 |161, 202, 884 88, 620, 840 
Valley..-.._----..-- ~~ -- 3, (87 7, 797. 96 32, 615 1,924 |__.--...-..-]-----------. — 

os 262, 488 17, 748.91 | 18, 705, 013 2, 767, 857 |169, 077, 106 98, 200, 000 . 

BY CLASSES OF CONCENTRATES 

1935 . 

* Dry and siliceous_......-....- 5,853 | 21,446.56 92, 241 16, 667 14, 822 |_.-._--.---- 
Copper...-.......--.--.-.---- 6, 735 348. 87 5, 876, 081 1, 180, 493 295, 367 {-----.-..--- 
Lead.--...-....-_.-----.-----e 121, 904 1,000. 70 3, 1238, 524 500, 592 |141, 599, 971 |.--..--..--- 

FRC. sac se sce sc ceccccescecceee —_---- 66, 474- ——---§09:47- —— 229, 57. $83, 127- 3; 692; 110- —-62; 092; 441 — enn 

Copper-lead_---....---.-..---- 819 9. 92 219, 806 58, 695 211, 339 [-.--.--..-.. 

201, 785 23, 415. 52 9, 541, 223 1, 989, 574 |145, 713, 609 62, 092, 441 

1936 

Dry and siliceous__......_---. 10, 751 15, 180. 29 97, 008 18, 611 135, 081 |.....--.---- 
Copper. -.-.-..-...-------.---- 9, 120 483. 27 9, 104, 345 1, 817, 727 848,434 ]_...-....--. 

- Lead.--......- 2-2 eee 137, 080 1, 193. 47 3, 644,986 |‘ 500,867 |161, 739, 089 |.......---_- 
Zine. ...--.~.--.--.-----.------ 104, 442 831. 30 357, 051 296, 395 6, 169, 490 98, 200, 000 
Copper-lead.._.....-....-.---- 1, 095 60. 58 501, 623 134, 257 190,012 |--.-.....-- 

262, 488 17, 748. 91 | 18, 705, 013 2, 767, 857 |169, 077, 106 98, 200, 000 

eee



| 384 MINERALS YEARBOOK, 1937 | | 

Gross metal content of Idaho crude ore shipped to smelters, 1935-86, by classes of ore 

. Gross metal content 
Quantity 

Class of ore (dry a 

weight) Gold - Silver Copper Lead 

1935 Short tons | Fine ounces) Fine ounces| Pounds Pounds 
Dry and siliceous__----..--_-.------------- 4, 876 4, 159. 29 233, 036 75, 873 69, 340 
Copper_...-------------------------------- 220 21. 27 6, 689 33, 378 1, 085 
Lead_.___-.-_-----2------ eee 16, 064 308. 62. 427, 272 85,922 | 12,750, 262 

| | | 21,160 | 4,489.18.| 666,997 | 195,173 | 12,820,687 

| 1986 of | a 
Gold... -----_-- eee 1, 580 2, 343. 15 8, 895 2, 322 11, 950 
Gold and silver.._.......--_-.-.---.------- 252 1, 138. 25 40, 132 | 1, 820 10, 542 
Silver... ---.----- eee 7, 748 45. 73 300, 546 114, 786 113, 985 
Copper.......-.--------------------------- 256 11, 74 1,217 28, 320 274 
Lead.._..---_------------- +--+ eee 18, 396 252. 04 459, 943 90, 264 | 14, 039, 773 

28, 232 3, 820. gl 810, 733 ' 237,512 | 14, 176, 524 

Mine production of metals from Idaho crude ore shipped to smelters, 1985-36, in 
, terms of recovered metals : | 

| BY COUNTIES | 

Ore Gold Silver | Copper Lead 

| 1935 Short tons | Fine ounces Fine ounces} Pounds Pounds 
Adams.__...-...-..------------------------- 883 1, 291. 06 757 759  ~§25 
Blaine_.....-...-.-_.-._-------.----.------ 406 195. 05 5, 412 1, 852 45, 060 
Boise____...._.-----_-_--.-_-.-----_------- 280 1, 619. 60 52, 162 2, 326 - 14, 886 
Bonner____.-_..----__---_-------_--------- 78 2. 80 8, 137 866 10, 835 
Boundary..-...-------_-------_---------.- 23 2. 80 409 24 16, 125 
Butte___.__------ eee ee 76 . 60 1, 504 530 5, 850 
Camas..-.-._.___--_------- eee eee 77 2.14 4,320 | . 203 8, 547 
Custer_...._-_______--_----_---_---_--- eee 669 69. 56. 25, 367 39, 758 118, 051 
Elmore.....-.----------------------------- 6 5. 21 1,391 |_.---------- |. 
Gem__....--_.---_-- eee 22 9. 80 ao 0! 850 
Idaho__..-- 22-2 eee 125 218. 12 357 24 225 
Lemhi_....2- 22 eee 1,177 742, 48 10, 709 6, 827 275, 625 . 
Nez Perce.._._---------------------------- 1 2. 00 14 72 |___-.------- 
Owyhee-____..__------_-- eee 122 68. 53 5, 504 Joe. 450 
Shoshone._...-.--.---._--------- + eee 16, 125 127. 01 525, 598 86, 617 11, 664, 136 
Valley..-...-.---------_------.----.------- 130 115. 82 3, 363 229 45, 825 
Washington ._...-.------------------ +e 960 16. 60 21, 874 15, 072 15, 400 

21, 160 4, 489. 18 666, 997 155, 159 12, 222, 390 

1936 
Ada... oe eee 1 3.00 |....-------- |e. - ele 
AdamS....--...----------- ee eee 330 424. 40 298 2, 772 «22 
Blaine......-.....-----_.--_------- eee 1, 232 193. 51 12, 938 944 203, 962 
Boise__.._..__----.--------_--- eee e ee 366 1, 341. 87 39, 353 1, 1383 10, 539 
Bonner.......-.------__---_-_-----_------- 114 5. 38 20, 492 2, 380 2, 027 
Boundary .-....-.-----_------.-----___----- 153 Joe 2. eel 3, 104 217 144, 000 
Butte__.__.-_----- eee 33 [-..-..------ 387 {..--.---LL_- 30, 289 
Camas. ....-.------------- eee ne 4 6.15 29 50 380 
Custer... ...-.-.---_----.-- 22 e eee 1, 123. 137. 93 41, 687 31, 097 203, 233 
Elmore_....-.--_-----.---- eee eee 285 570. 69 7, 054 2, 587 196 
Gem _..-- 2. eee eee 17 11. 50 187 J-.-- elle 717 
Idaho. .--..-.----------------------------- 75 112. 08 213 130 122 
Lemhi-_-___. 2 eee 1, 831 635. 22 21, 599 6, 223 911, 660 
Owyhee._..-__- eee 92 67. 05 4,181 26 392 

, Shoshone.___.-.-.----------- eee 21, 669 102. 09 635, 171 118, 073 12, 064, 507 
Valley......------------------------------- 85 195. 24 1, 376 98 11, 609 
Washington ._....-.--2----- eee 822 14. 80 22, 714 20, 413 16, 739 

28, 232 3, 820. 91 810, 733 186, 143 13, 600, 894



GOLD, SILVER, COPPER, LEAD, AND ZINC IN IDAHO 385 

Mine production of metals from Idaho crude ore shipped to smelters, 1935-36, in 
terms of recovered metals—Continued 

BY CLASSES OF ORE . 

| Ore Gold Silver Copper Lead | 

1935 Short tons | Fine ownces| Fine ounces| Pounds Pounds 
Dry and siliceous..__-...........-.----.--- 4, 876 4, 159. 29 233, 036 58, 763 56, 947 
Copper.....-..........---..--------------- 220 21. 27 6, 689 31, 455 1, 037 
Lead .......-..-.--------------------------| 16, 064 308. 62 427, 272. 64, 941 12, 164, 406 Se ee 

a Ce — Ce | 21,160 |. 4,489.18 | . 666,997}. 155,159}. 12,222,399... 

19386 TE 
Gold. _._ eee 1, 580 2, 343. 15 8, 895 1, 848 |- 8, 602 
Gold and silver.__..._.-.-...---.-_-----_--- 252 1, 138. 25 40, 132 1, 091 10, 026 , 
Silver... 2-22 ee 7, 748 75. 73 300, 546 88, 559 108, 434 
Copper..-....-..-.-.--.------------------e 256 |; 11.74 1, 217 27, 288 174 
Lead ....---.---- 2 eee 18, 396 252. 04. 459, 943 67, 357 18, 473, 658 

28,232 | 3,820.91 810, 733 186, 143 13, 600, 894



: REVIEW BY COUNTIES AND DISTRICTS | 4 

Mine production of gold, silver, copper, lead, and zinc in Idaho, 1935-36, by counties and districts, in terms of recovered metals 
a . . 

. 

Mines pro- . 
_ ducing Gold | Silver Total 

County and district Ore a Copper Lead Zinc ‘value . 

Lode | Placer Lode Placer Total Lode Placer | . Total 

1935 . | 
Fine . 

Ada County: Short tons | Fine ounces | Fine ownces | Fine ounces | Fine ownces | ownces | Fine ounces | Pounds Pounds Pounds io 

Black Hornet..........----- 3 |. _-..- 426 23,97 |-.---------- 23. 97 14 j..---.-- 14 |. eee] eee |----------+- $849 = a 

Boise_..--.-.--.------------|------ 5 |_-.--.--_--|------------ 10. 03 10.03 |_..---..2---]--------}----- ee] | eee ---- 351 

Boise River___._.....--.---]------ 8 }.-.--.--.-_|------------ 8. 74 8.74 |_....-------|---.----|------------ |---| eee [ee ee 3806 Ext 

Mighland_...........---.---]-.---- 4 |---| eae ---- 55. 97 55.97 |.....------- 11 11 {ei eee] eee f eee 1, 967 bg 

. Snake River__....-.-.------|------ 5 |. --.-- -- |. + ------ 70. 60 70. 60 |_...-.-.---- 7 7 |-.---------]---..-------|---eeee- 2, 476 > 

Adams County: i 

Goose Creek....-.-.-------- ~waenawe l ame wa we wenn | wm we mene en es . 94 . 94 aww ee eww eH] ew ew ewe] cw ewe mee new en | en meen ee ce wee wen wenn | ew ewww eee 33 Th 

Seven Devils..--...-.------ i. 883 1, 291.06 |..----------} 1, 291.06 | . 757 |_------- 757 |. 759 §25 |_..-.--.---- 45, 815 

Benewah County: Tyson Creek-.}-..-.-- 6 |--.--..--_-]---.-------- 26. 20 26.20 |____-_----e]-.. [oo ---- |---| ee eee [eee 917 +f 

Bingham County: Snake River-|----.-- 1 |_...------.|------------ 2. 20 2.20 |.----.------]--------|------------|----------- |---| eee 77 

Blaine County: > 

~ Mineral Hill......---.-..---] 20 |--..---- 344 191.17 |-...-------- 191. 17 2,393 |.------- 2, 393 1, 000 22, 200 1, 750 9,459 by 

Sawtooth.._.--...---------- 1 Jie. ee... 3 . 26 |------------ . 26 100 |....-.-- 100 |-----------|------- ~~ --|---- +e -- 81 og 

Vienna.._..-.-.------------ 1 jee eee 375 45. 37 |_.---------- 45. 37 3, 669 |.----.-- 3, 669 84 2,000 |_.....-.---- 4,312 © 

Warm Springs......---.---- 6 1 279 6. 00 1.86 | - 7. 86 5,909 |..---.-- 5, 909 1, 494 64, 275 78, 114 10,654 ©. 

Boise County: 
ry 

Banner__.....-.------------ 1 5 8 1.80 6. 26 8.06 |_____----.-- |---| ee |e | eee 982 << 

Bogus Basin._-..-----------]------ 1} ..-----.-.|------------ 07 77 «| 1+ -- |---| eee |---| eee |e ee ---- an 

Boise Basin._..-------.-.--| 24 127 35, 986 7, 847. 40 4,981.54 | 12,828.94 54,610 | 1,369 55, 979 2, 651 17, 600 |_..-.--.---- 490,172 

Dry Buck Creek.....-.----|------ 1 |_----------|------------ . 46 646 |___-_..-----|--------|------------|-----------|------+------ | ----- ++ 14 & 

Garden Valley........--.---|------ 7 |...--------]----------- 26. 74 26, 74 |____-.-.----- 7 7 joi eew eel] eee ee] eee 941 . 

Highland.......-.---.------|------ 1 j_.__-_--.--]------------ 54 254 |---|) eee -e |---| ee] eee 19 

Miller Creek_....----------|------ 1 |____l.1--}------------ 2. 00 2.00 |..-.-----.--|--.-----|---- 22+ eee |---| ee eee 70 

Payette River.....-.------.]------ 3 |_--.---._-.|------------ 2. 23 2.23 |._......-----|--.-----|------------|----- +3 [eee] eee eee 78 

Shaw Mountain...--------- 3 |.-.----- 63 12.80 |------------ 12. 80 4 |_-_-1--- | 4 [oll eee | -------eee- 451 

South Fork of Payette River-}-_-.--- 6 |....-------]-~---------- 23. 23 23. 23 |-...-------- 7 7 ji [eee edn 818 

Summit Flat.....--..------ 4 {Je 97 68. 60 |.----------- 68. 60 : 32 |..------ 82 |_--.--.----|------------ |---| 2, 424 . 

West View.__.....-.------- 1 [iu -..- 8 2.00 |------------ 2. 00 71 j-.------ 71 jee |e 121 

Bonner County: Lakeview and 
Pend d’Oreille__.___.--_-- 6 |_._..--- 9, 327 17.40 |.----------- 17. 40 56, 103 |-..----- 56, 103 2, 916 431, 075 7, 863 58, 764 

Bonneville County: Mount . 

Pisgah__..-.-._.-.------.-|------ 5 |_.--.---.-_|------------ 127, 46 127, 46 |_....----.-- 4 4 | --u-e |e] een eee -4, 464 

Boundary County: 
Moyie Yahk......--.----.-- 2 1 5 2. 80 34 3. 14 14 |_..__-- 14 {_2 eee 7§ |-.---------- 123 

Port Hill_..--..---.-------- | ne 18 '__--ete------ +e -e'-------- = -- 395 '2...-- 395 24 16,050 '.....-.----- 928



. 

| + 

Butte County: | . 
Antelope Creek.._.....-.--- i ae 40 40 |-------- . 40 619 |__iL ee 519 12 61,700 [eee eee 456 
Dome.........----.-------- 1 j_liee (1) wnnween enna d| oe ene ene | nae [ee ene nnn | eee eee (t) (1) owen ne nen nnn [nee e een n ee QQ). 

. Lava Creek.....--.------.- i 23 20 | ..-------- ., 20 1389 |_.--__-- 139 |... ---e- 4,150 |_._.-.-...-- 273° 
Camas County: q 

Little Smoky-.-_.--_.__-..- 2 4 237 11. 40 1, 188. 14 1, 199. 54 4,352 693 5, 045 313 — 8,875 Fie 45, 991 
Skeleton Creek.._.-_..---.- 3 |.------- 1, 314 312. 80 ||___-__-..--- 312. 80 |. 160 |__-.-- 160 48 550 |_..--------- * 11, 089 G2 
South Fork of Boise River-_-|_._--- 1 |__---------]------------ 1, 86 1.86 |__--.-------|------~-|------------|--- + ---- Jee eee eee 6 Oo 

Canyon County: | oa 
Boise River. ....-----------|------ 1 |_----------| 22 --- +e - 2. 26 2,26 |__.--.------|-------- |---| ee fee eee [eee 9 tt 
Snake River-........-....---|_-...- 1 jie ee] eee . 40 .40 |. ie ------ |---| |---| eee |e 14 » 

Clearwater County: tN 
Clearwater River_.....-..--|_.---- 2 |-----------|._-.------+- 5. 40 §.40 |... |---|. -- |---| eee 189 pg 
Elk River........--.--..---]_.__... 4 |.--..------|-------- eee 139. 63 189. 63 |......-.-.-- 32 32 |---| eee fee 4,910 tft 
Moose Creek........-------|__---- 10 |----------- | e eee 83. 63 83. 63 |.__.-_-..--- 11 11 fee eee 2,985 <4 
North Fork of Clearwater es 

River_....-..-------------|_----- 13 |_........--|....-.------ 40. 80 40.80 |_.-....----- 7 7 |_----------|-------------|------------ 1,433 Fo 
Pierce.........-.-.-----.--- 1 51 5 3. 60° 2, 008. 40 2, 007.00 |_...-.------|. 590 590 |...--.-.---]_...-.-------|------------ 70,669 ~ 

Custer County: | : Q 
Alder Creek..........-...-- 2 |-..----- 259 11.80 |_..--------- 11. 80 2,158 |_.__-_-- 2,158 | 26, 518 24,850 |....-----.-- 5, 139 oO 
Alto.....--02---2 eee eee 1 fii. 2 ee 4 |. --------]. eee 43 [__.--_-- 43 |__--.__-__- © 276 {iw ee ee 42 Po 
Bay Horse.......--..-.--.-- 6 1 9, 183 14. 60 | 7. 64 22. 14 49, 401. 7 49, 408 19, 121 450, 050 |_.-..--.-.--|. 55, 876 bet: 
Boulder. .-....---.-..------ ) i eee 86 §. 60 |... 2 5. 60 = «8, 91d [ieee 3,911 |_.-L--_-.-- 69,075 |..--.------- 5, 770 ty 
East Fork.....-.---..------| 1 |222222- 2 .20 [ioe ie. .20{ 53 |___----- 53 |-.--------- 625 |..---------- 70 
Greyhound.._.....-..------|.-.-.- 1 j_-- ee 2--e | 25. 34 25. 34 |....-.----- 7 7 |..---------|--- eee eee |---- eee 892+ 
Loon Creek.........--------|---.-- | ne anceneenneee 7. 86 7,86 |.----------- Jo. 2 | ee || eee 275 bt 
Salmon River.........-_..--]__---- 4 |e fee 1. 66 1.66 |_...---2---- |e |e |e eee eee 58 Ex} 
Seafoam..._......_-..------ 1 |..-.._e. 1 .20 |_...--------| 20 11 |____- 11 |_...__-___|_-------.----|------- 1 
Stanley Basin____....-.---- 1 § 3 12, 40 | 42. 06 54, 46 14 18 B82 |__e fee 1, 929 ty 
Yankee Fork..__._......--- 10 3 1, 584 185. 00 | 8.14 193. 14 4, 064 14 4, 078 771 550 |..-.-------- 9,777 

Elmore County: —_ 
Bear Creek......-.....-.--.| 4 1 1, 852 128, 40 5. 66 134. 06 57 |__-_---- 57 |__._-------|_------------|----- eee 4, 733 B 
Black Warrior_....-.------- 3 1 6 +2. 60 1. 06 3.66 |_...--------|_.------|_--~--------|----------- |---| eee 128 : 
Boise River......----------].----- 18 |_._--.-----|--..-------- 78. 74 78.74 |_.---------- 21] 21 |____.------|---------+---|------------ 2,771 & 
Dixie........--------------- 1 j...----- () (1) eonenn------ (1) (1) eneennne (t) wae--------|----- oe ee [eee eee (1) 
Middle Boise___.._-.....-.- 4 15 79, 552 | 19, 678. 60 61. 86 19, 740. 46 63, 573 11 63, 584 7,072 |._.-...-.----|------------ 737, 204 NS: 
Neal.....--.----------------| 1 1 1 1. 00 6.54 | 7.54 |e 4 4 |_| ieee |e eee 267. 
Pine Grove.........._--_--- 1 1 1 2. 00 1. 00 8.00 |.-----------|-.-2---- |---| [eee [ee eee 105 CQ 
Snake River_.......-....--_|_._--- ys eee ae 33. 40 33.40 |.----.- 22-2 |---| |e ae |e ee 1, 169 
Yuba River....--.-..--_.--]-..--- 1 {eww eee |_ee eee _ 6.17 6.17 joe} ee} ee eee |e |u| ee eee 216 my 

Gem County: West View.-__-.- 4 8 35 45. 80 15. 03 60. 83 139 7 146 |_-_. 2 _- «850 [Leelee 2, 268 ZA 
Pooding County: Snake River-|__-..- 7 |_----------|....-------- 5.94 5.94 |..-.-.---2-/-- fee | eee || eee 208 
Idaho County: | i. Blacktail_.........-..-..-.-|...-.- 4 |_.....--.--|-.--------- 29. 37 29,87 |_..--------- 7 7 |_......----|.---22.------ | --e eee 1,033 UO 

Camp Howard.._.---....--}-200-| 106 (2 611.00 611.00 |_.--..--.---| 185 135 |_.__...-.--|_._---_------|_----------- 21,482 > 
Clearwater River__...-.----|_..--- 3 |_.....---.-|--..-------- 6.17 6.17 |____..-..-.-|.-..--.-|_-.---------|_---.------|---.------_--|------------ 216 «ft 
Deep Creek_.__.---._-.----_ | _--- 1 fee eee 5. 83 §.83 |... oe} || eee eee eee 204 «©. 
Dixie__..--..---2- eee 8 11 2,728 96.80 | 337. 86 434. 66 89 71 160 j_---- 2 _e = «150 jiee-.e eee 15, 334 
Elk City... --.--.----22--- 6 23 146 44. 60 | 820. 86 865. 46 64 153 217 48 «225 |e 30, 460 
Florence.....-...--.-...---- 8 13 186 52. 40 | 74. 14 126. 54 25 32 | 57 |_-.--------]--- |e eee 4, 470 
Lower Salmon River__.-..-!...--- Cs a 169. 23 169, 23 |... ee 32 82 Iie leet 5,946 Qo: 

See footnotes at end of table. | - a x 
| i 

| a 

. | a 

| | BS |



Mine production of gold, silver, copper, lead, and zinc 1n Idaho, 1935-86, by counties and districts, in terms of recovered metals—Continued ge 

Mines pro- | . ad | du cing Gold | : Silver | 
County and district eee Ore we | Copper Lead Zine Total 

Lode | Placer Lode Placer Total Lode | Placer Total value 

1935—Continued 

Idaho County—Continued. Fine oe 
Maggie and Pete King Short tons | Fine ownces | Fine ounces | Fine ounces | Fine ounces | ounces | Fine ownces| Pounds Pounds Pounds 
Creeks__.---------------|_w8 4 |..-..---.--]-..---..---- 9, 46 9.46 |.-...------- 7 7 | ew ee een nen ene ee ee enn neon eee ee eee $336 

Marshall Lake. _._.._._--.- 5 10 2, 905 1, 699. 40 14.00 1, 713. 40 5, 927 7 ~~, 934 48 225 |..---.-..--- 64, 247 
Middle Fork of Clearwater 

River___.....-..--..------|------ 1 |_...-2-.2-|------------ 1.80 1,80 |-..---------|--------|--.--- 22-2 -- |---| eee ee fee eee Bb - 
Newsome.-__.._._..---------- 1 4 500 53. 40 20. 20 73. 60 18 7 25 |-.2.. |e en eee eee 2, 594 ll 
Orogrande-_.-..-.--.------- 5 3 51,700 | 3, 211. 40 11.14] 3, 222.54 1,440 |--------| 1, 440 205 3,375 |.----------- 113,976 7% 
Proctor Creek__....--..--.-!.__-.- Q |_.-..------|--.--.------ 24. 57 24.57 |... ---..-- 7 7 |_..-------.|.----- eee | eee eee eee 865 & 
Robbins__...----.---------- ys 5, 932 580.60 |_.--.-_-.--. 580. 60 1,941 |....--.- 1, $41 747 | 2,300 |...--.------} 21, 870 bd: 
Salmon River_.-..-.--.--~-|__----- 27 |..--.--~---|------------ 82. 43 82.43 |_.-...--..-- 18 1 ea 2, 898 e 
Simpson____.-_.-_..-..---.- 1 150 (4) (1) 348. 00 2348, 00 (1) 75 275 |. -eeaenn-|----- eee ee enn Jenene e- eee 212, 234 
Snake River_._....._--.----]_.--.- 4 }ow.--.-.---}----- eee. 13. 46 13.46 |---| eee] || ee eee] eee eee 471 7] 
South Fork of Salmon 

River__...----------------|-c-e-- 3 |... ..---|-2---------- 5.14 B14 |e nn | eee nnn | nee eee een| oe eee eee en | ee eeeeeeee ne] -oeoeenee nee 10 | MS 
Ten Mile_......---.-------- 6 10 6,356 | 2, 324. 20 81. 54 2, 405. 74 1, 088 14 1, 102 24 75 jou eee 84, 998 fy 
Warren_.......-------------| 2 11 176 90.80 | 16,052.26 | 16, 143.06 57 | 6,649 6,706 |...-..-----|-------------|.-----------| 569,827 
White Mike Creek_.__-----|...-.- 2 | --ene-enne|-----e nn ee ee 9. 20 9,20 |i. --2------|-----0--|------------|--------e-|---e-2--eeee-|----neoe ee ee 322 

Jerome County: Snake River-__|__...- 20 |_--ncue-ee-|-------- eee 110. 74 110.74 |-._-.------- 7 7 |----------|----.----.---|------------ 3,881 & 
Latah County: om. fo 

Gold Creek.........-..-.----|.----- 3 |-.-..------|------------ 10. 80 10.80 |...-..------]--------] 0] |e 378 O 
Hoodoo..-....-----.--------|------ Q |i... 2[- 2. - eee 54, 23 54.23 |..-...-.---- 7 7 |i nee eee | eee eee [eee eee 1,908 WA 
Moscow Mountain. _...-.._|._2._- 4 |..--...----]------------ 21. 74 21.74 |-...-------- 4) 4 |e eee eee 764 =~ 

Lemhi County: c iS 
Blackbird.......-..---.-.-- 1 [eee ele 283 339. 40 |-.------..- 339. 40 160 |-.--..-- 160 |..--.---_- | ee eee 11, 994 Go. 
Blue Wing-....-.--..------- re 9 40 |_2-- 22 ll . 40 491 |...-.-.. 491 771 900 |.-.-..------ 467 ~y 
Boyle Creek__.....-.--..-.- 1 Jiu lee 1 2.40 ji... eee 2. 40 . 64 |-.-...-. 64 72 225 |..---------- 145 
Eldorado......-..-..------- ) 2 6.00 |_-.--------_e 6.00 |..-...-.~---]-------- fe eee | en ene 210 
Eureka__..._--...-..-- 2 --- 6 18 83 48, 20 198. 83 247.03 96 25 121 121 225 |...-..-..--- 8, 752 . 
Gibbonsville_..-.....--...-.} 18 4 212 170. 20 14, 46 184. 66 160 |-------- 160 795 |_..---.-- ef 6, 644 
Indian Creek............._. 2 j....---- 842 238. 20 |..--..-----. 238. 20 | - 32 |.------- 32 |-._---.----|------- 2 | -ne ee 8, 360 
Junction_....-..--.--..---. i 19 Ap’, | se . 20 3, 278 |..--..-. 3, 278 1, 542 8,450 |.....-------| 2, 829 
Kirtley Creek.-_.-....-----|_22 8. 6 |. 2.2- |e. eee 8. 54 8. 54 |. 2 | oe ene] ee |e eee 299 
MeDevitt__.---.---- 1 jiu Lee 1, 506 100. 40 }-....--.-. 100. 40 267 |.----.-- 267 24,988 |........-....]..-..--.---- 5, 780 
Mackinaw.......--..-.....- 2 22 328 96. 40 213. 94 310. 34 1, 536 14 1, 550 747 | 25, 700 |....-.--.--- 13, 066 
Middle Fork of Salmon 

River.____..----..------.-|-.-.-- 1 |...--------|----------.- 2. 94. 2.94 |-.--------~.|-~-----+|------ w]e] eee 103 
Mineral Hill.....--.22.-.2-- 7 |o.------ 11, 730 1, 570.00 |-.--.-2-.-. 1, 570. 00 1, 273 |---..2.. 1, 273 «964 600 |...----._--- 55, 969 : 
Parker Mountain___._...... 2 |_----_ ee 8 22.80 |_..-.-_..--- 22. 80 78 |-------- 78 |e ene enn | eee eee nee |e ene 854 . 
Pratt Creek _._.-...---_-.-- 2 |.-.----- 12 6.20 j_.-2 ee 6. 20 18 |-.--..-- 18 96 650 |_.2-- nee 260 
Ramsack Creek. .._.-.-----|_--..- 1 fiw eee 8. 06 8.06 |-.---- 2-2} eee eee fee | eee eee |e eee 282 
Salmon River_...-.-----.--!.--_.- RS ae a ee 156. 06 156. 06 |-.---------- 39 . St a 5, 490



. | 1 

Spring Mountain__.___....- 2 [..------ 6 ~80 J.-L . 80 7 [-.------ 7 506 |...-..-.-----]------- 2 -- 75 
TexaS...-------.----------e 2 {......-- 372 14.80) |. 14, 80 5, 326 |... -. 5, 326 1, 410 240, 476 |... 2 14, 082 
Yellow Jacket._.....__...-. 4 3 63 32, 20. 22. 74 54. 94 . 26 7 - 82 1,121 |..-.22..2 222] 2, 039 

Minidoka Oounty: Snake | | 
m River.....-..........---../------ B | ween ene | anew ee 7. 06 7.06 |.2..-------- | een [oe ee (nee [eee eee eee ee peewee eee] 247 

> Nez Perce County: i . 
ge Clearwater River_..........|------ 6 |-.----.----]---------- + 11. 43 11. 43 |... -.-..-|-------- |e |---| eee eee e eee eee 400 @ 

Deer Oreek.._.._._..._.__-- | 1 2.00 |.....2--222. 2. 00 14 |. 14 72 |e een n |e nee eee 8% 6 
fr Snake River................|------ 10 j..--.------]------------ 17. 83 17.83 |...--------- 4 4 |..--022-2--|---- +e eee] ee eee 627 = 
eo Owyhee County: | | Ss 
“ Carson.._._.-........---.-- 25 7 260 149.80 | 1, 288. 63 1, 488. 43 2,990 | 1,817 4,807 |.-.-...-.--|_.---.-2---- [eee eee 53,800 »+ 

Castle Creek_.._.......___. 4 |....---. 48 33.00 |. -.---2- eee 33. 00 2, 891 j_-.---.- 2,891 |.---.-.--.- 450 Jee 3, 251 ™ 
Snake River__.__.........._]------ 24 |---| eee eee ee 642, 74 642. 74 |... 32 32 |__..--..---]-----.----- |e eee 22, 519 — 

np Steele... 3 2 64 14, 60 | 10. 63 25. 23 640 7 647 |_.--.-.--.-}-------------|---- eee 1, 348 . 
© Power County: Snake River...|------ AL fowl] eee ee, 73, 60 73.60 |------------ 7 7 |annnennnnn-|ennne ee nn neon [anne e nee ee 2,581 < 

. Shoshone County: es 
Beaver..........---..--- -. 1 9 21 25. 00. 46. 86 71. 86 39 . 7 46 |... 2-2) ene |e eee 2, 548 bd 
Coeur d’Alene......_.....-. 2 8 13 12. 80 203. 63 216. 43 4 - 32 36 |... ee |e eee fee ee 7,601 ~ 
Fagle.........-....----.-.-.|------ 1 |-.-.------.|------------ 3. 83 3.83 |------------|--------|----------2- [one ene [penne eee fee eee 134 4 
Evolution._.....-......_..- 1 J-..22.. 160, 451 201.00 j..--- 2-22. 201.00 | 5,876,910 |_.......| 5,876,910 | 1, 152, 711 319, 475 |...-.-.---.-| 4,339,518 6 
Hunter.....-...-.-...-..2.- 4 j..-.-...| 364,121 360. 20 |.---.-.---._- 360. 20 | 1,126, 862 |_._...._| 1, 126, 862 202,470 | 52, 853, 150 | 32,474,205 | 4,382,385 Fy 
Lelande............_..__-_. 8 |.-------| 267, 897 381. 20 |.......----. 381.20 | 1,189,362 |-.......] 1, 189, 362 204,494 | 43,973,525 | 4,992,091 | 2,863,762 ry 
Placer Center___..._....._. 3 |-------- 628 3.00 |-..---.--._. 3. 00 10, 464 |-..-...- 10, 464 952 372,225 | 18,227 23,396 EX 
St. Joe_-...02- foe ---e 3 |--.--------|-------- 22 ee 44, 20 44,20 |.-....-.----]--.-----|------------|----- 2-2 -- |e e ee ne]e eee 1,547 
Summit._....2.2.--22 2. 1 54 300 44, 80 434, 94 479.74 96 96 192 1, 988 1,925 |... 17,171 * 

 Yreka__-.-..-..--..----..-- 8 1 443, 813 951. 80 | 74 952.54 | 1,689,038 |  ......1 1,689,038 411,843 | 59,059,800 | 24, 533,318 | 4, 723,376 = 
Twin Falls County: Snake | | cl | River...........-....-...-|------ 87 |--------ne-|------------| 125. 40 125.40 |....-------- 7 7 |nnnenennnnn|-- eee en ee eee [ene en nen e ne 4,304 5 
Valley County: 

: oS Big Oreek........_.....__.- I 6 250 128. 60 || 13. 46 142.06 | | 334 4 338 3, 530 180 feweeei eee 5,614 
Brush Creek..__......._.__|-.---- L fe. eee} 1, 54 1.54 |---| ee eee fee een fee eee eee eee ee 540 
Deadwood.........--.......|. 1 1 (1) “| 1.94 21.94 Qy (1) wove ceceee|oeencceecene-|ooeee-e--oee 268 > 
Hurdy Creek.._.----.......|------ 1 fee feel 2.77 2.77 |. nneneeeoe| nna-0--|ooeee oe-eee|---eoeenee-|----2-e-ee-e-|-2-cnceee-- 7 4 
Lake City...........--.---_|------ 4 | oo eee -| eee ee nee e ed) 36. 40 36.40 |_-..---..... 7 7 |--ennnee elle eee | ee eee 1,279 © Middle Fork of Salmon : _ River..........-.2..------|----«- 4 | oe eeenefeene nee e nef, 5. 86 5.86 |__-- ee ee [ene ne ne [ieee een ee [nen e ene [pn en eee eee en [penne ee eeee 25 N 
Payette River...--.....--- eT 2 ay ay | 5. 04 wy” 4 yey ay moray Seen (1) ne STO re@K....-.-. 2... eee eee 1 1 Lee eee wee ee 1 1 eee eee 1 eee ewe ee we 

Secesh......................|_----- 1 |_-.-- 2.2. |) - 86 .86 |_.-.._...-.-|__--.--.|-----.-----|----------- | oe eee] eee 30 
South Fork of Salmon River.|------ 1 jee feed 6. 63 6.63 |....--------|---- 2) ne [oe eee Jenene eee |e eee eee 232 et 
Thunder Mountain.-_.....|_1- 3 2, 340 393. 40 | 14, 34 407.74 249 14 263 |......-----|----------e--|--2e ne ee eee 14,460 & | 
Yellow Pine.__._...._...__- 2 [-----.-- 50, 977 8, 377.80 |,-...-......| 8,377.80 25, 516 |_.-2. 25, 615 5,000 |_..-...------|------------ 311, 977 4 

Washington County: | 
o Heath._._-.-.-22 22222 oe. 1 j_.-.-..- 24 10. 60 j....-.-.-..- 10. 60 Il j_--e- Lee ll 96 |_..-.- 2-2-2 feel 387 > 

Snake River._.____....._.__}----.- 4 [eee 77. 40 77.40 [..-2-----2.. 7 7 |owc ee ene eee [eee eee [eee eee 2, 714 
Washington.___............ rr 936 6. 00 dannnnwceeee 6. 00 21, 863 |.---...- 21, 863 14, 976 15, 400 |..-..-.-.... 17, 783 fo 

Undistributed *__---_.... 2222 }------]|-------- 686 247. 00 Jonnnenun--- 247. 00 5, 861 |---..-.- 5, 361 - 747 45,825 |...--...---- 14, 393 © 

Total Idaho.__......_....| 288 | 1,079 | 1,520,945 | 62,072.03 | 31, 751. 03 83, 823.06 | 10, 228,768 | 12,185 | 10, 240,953 | 2, 095, 867 | 158, 040, 250 | 62, 105, 568 | 19, 522, 704 
. Ss. OES Oo Eee ——eeEeeeee ———— SS oS OEE EEE | ee ee ee 

| . | | OO 
See footnotes at end of table. | 00 
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Mine production of gold, silver, copper, lead, and zinc in Idaho, 1985-86, by counties and districts, in terms of recovered metals—Continued oS 
| ig gg SD 

Mines Pro: Gold Silver . =. 
County and district _ Ore | SC Copper Lead Zine Total | 

value 
. Lode| Placer Lode Placer Total Lode Placer Total 

1936 Fine . 
Ada County: Short tons | Fine ounces | Fine ounces | Fine ownces | Fine ounces) ounces | Fineounces| Pounds Pounds Pounds 

Black Hornet.........---..- 2 {well 41 10. 80 j-.-_._--.-.- 10. 80 9 |... 9 {oe ef eee $385 
Boise_......------.------.--|-.---- 7 |-.--.------{-- ene ee 5. 60 5.60 |_.---.--.---{ +. ee |e eff ef eee 196 
Highland_...-.-.....-------|..-.-- 4 |i ieee} e eee 43. 20 43.20 |....-....~..- 13 13 |e eee 1,522 
Snake River.-...-...-.-...--]_.---- 6 |_------e}e eee 595. 20 595. 20 |_.-.-..-.-.- 40 40 |e 20, 863 te 

Adams County: Seven Devils-- 5 |-------- 896 887.40 |.-.....----- 887. 40 408 |_..-..-- 408 2,772 | §22 |_--..--.---- 31,654 
Benewah County: Tyson Creek.|__...- 4 |. .-- ee |e 16. 00 16.00 |.....--..-.-|--.-.-.-|-.--------.- |_| eee 660 
Bingham County: Snake River-|....-- 1 [iu -_---|----.--- ee 2. 00 2.00 |....--...---|-.------|------------|---- eee - |---| eee eee 70 og 
Blaine County: i 

; Little Wood River___._--.- 1 {iiel ieee (1) (!) we eeennennne (4) () weneeene (1) (1) (1) (1) (1) > 
Mineral Hill..-.--...-------| 17 joi. --- 320 175.00 |--------- ee 175. 00 1, 774 j_-.-.2-- 1, 774 598 25, 478 9, 000 9, 176 is 
Sawtooth.__.._-_._-.------- re (1) (4) wea wenennene (4) (1) wennnnne (1) (1) (1) wenennennees QQ) TN 
Snake River_......-..-.----}__---- 1 jiu wee} 1,20 1.20 j_--ee eee ee ef 42 
Warm Springs-.-.-_...-.-... i 39, 188 303. 40 |__-_--. eee 303. 40 314, 5386 |_-__.... 314, 536 107, 696 5, 513, 288 9, 541, 440 994, 818 be 

Boise County: . if 
Banner--_-.-.--------------]|---.-- 2 |_.---------|---2-2------ . 60 .60 |---.------~-|--------]------------]-- | ee foe 210 
Boise Basin_..-.-......-.-- 25 112 43, 309 8, 814. 80 12, 335. 80 21, 150. 60 45, 580 3, 215 48, 745 1, 348 |. 20, 935 |_.-.....-.-- 779, 111 og 
Eight Mile Creek.-.-------} 1 |...)  @ Qo ft) (yo pl ay LTT) By 
Garden Valley-.--.-.-------|---.-- 8 {wee ef eee 31. 80 31.80 |....-.--.-.- 9 9 j---- fee eee 1,120 © 
Grimes Pass..._.....------- i (1) (1) wnee eae e---- (0) (1) aaeeneee () 0 |v n eee ee feo eee] (1) Oo 
Highland.-._._..-.-..-.----}--u.-- 5 jie eee eee} eee 2. 00 2.00 j_-...--------|_-------_ |---| ee eee 70 rs 
Payette River............-.|-.-.-. J jiveewi eee} eee 2. 20 2.20 |---| ee ef fee eee 77 = 
Shaw Mountain.__.._._..-- 2 |... ee 132 44,40 |_.--- el 44. 40 18 |. ule 18 |-.-.. ~~... |---| ee 1,568 wu 
South Fork of Payette ve) 

River_..-........-..------|------ Q |..---------[---------e ee 14, 20 14,20 |_...--.-.--2]--------]----- ee | ene [penne eee [pene eee 497 SK 
Summit Flat..._....----.-- 3 |-.------[ 245 381.00 j__._-.---..- 381. 00 217 j__..-.-- 217 |_---_- ~~ ef -eeeee ee 13, 503 

Bonner County: 
Lakeview...............--- 2 |e 9, 004 88.20 }|_-.-..-.-._- 38. 20 84, 678 }_-__...- 84, 678 5, 174 120, 609 4, 700 73, 179 
Pend d’Oreille_..--..___.--- 6 j_.-..--- 10, 360 8.00 |.-..-------- 8. 00 56, 927 |_-..._-- 56, 927 |- 2, 380 1, 123, 478 |_.-.----...- 96, 269 

Bonneville County: Mt. Pisgah-|_...-. 5 fone. ---|ee eee ene 141. 60 141.60 |......----.- 9 D fannn wenn] nee ee | peewee 4, 963 
Boundary County: Port Hill--- 1 feel ¢) cee een eee e nee o eee enn e| nnn e eee eee ee (1) wannnene (1) . ¢) (!) wenn wane eens (1) 
Butte County: . 

Dome. ._._..-------- eee 1 fee ee (1) ween eee ee eee |e eee eee one | eee e eee ¢? pec ennee (2) ween een enne (1) ween cwnnenee (1) 
Hamilton_-_.._-..---.-.----- 1 j..-.-.-- ) wenn ene n ence |nenw ene n en ne [nee ne ene --- 1) a (1) weweeeneee- (1) aeeneeeee---| (1) 

Camas County: . 
Little Smoky-_.._..-.__----- 3 J 281 52. 00 456. 40 508. 40 1, 180 284 1, 464 | - 630 5, 180 | 4, 080 19, 426 

, Skeleton Creek..._._-..-_-- 2 |__-.---- 550 195.80 |.-..-.-_-__- 195. 80 106 |-----2--} 106 33 413 jo.2.--.-- ee 6, 957 
Canyon County: Boise River_..|._.__- 1 jiwe- ee} eu ee . 80 80 |. ee ene | eee ene | ene wenn nee] ene eee 28 
Cassia County: Black Pine.----. Lee (1) (1) wenennunenee (1) (’) waeenene (1) ween wee cwenl nnn ce wenn nnn eee n een een (1)



so . | | 

Clearwater County: | | 
Burnt Creek._._--.-.2-2---_/_-- 8. 2 |.-.--.-----|------------| | 4.00 4,00 |.-..----220)}--- fee |e | eee] 140 . 
Clearwater River.........--]------ 8 |-----------|------------| 10.80 10. 80 |--._---.---.|---.----|------------|------- +22 =| eee |e 378 
Elk River__....-.-..-.----_|_----- 1 fief] .40 40 |---.--------|----- a |---| ee |e |e 14 
Moose Creek. _........-.--_|------ VW jewel feed 59. 20 59.20 j---.-..---_- 9 Q j_.-------- |e eee ee} eee 2, 079 
North Fork of Clearwater | - 

River._.......-.-2.-------|-----e. 8 |--------- [eee] 27. 20 27.20 |...-.--.-_.- 9 9 | _.- eee fee 959 QR 
Pierce. ..--....-------------|---- 45 |..-.-..-.-.]---.--......| | 1, 527.80 1, 627.80 |---..--.._- 403 403 |.---..-----}--- 22-2 |--- ee 53, 785 Oo 

Custer County: ( o 
Alder Creek.....-..-.-.---- 6 |..--..-- 404 14, 20 |..----- +e. 14, 20 3, 643 |-.-.-2.. 3, 543 22, 011 101,174 {---- 22 9, 920 oO . / 
Bay Horse.-...........--.--. 3 |-------. 25, 144 40. 60 |..----._---. 40. 60 115, 996 |..-...-- 115, 996 12, 543 1, 287, 891 |...-----__- 151,684 + 
East Fork__......--......-- 1 |-..----- (1) (1) a ajen ene ennee (1) (1) wacnneee (1) enn enee nee (1). we enennnnee- (1) mn 
Loon Creek..-...-._--------|--...- 2 |---| ------ ened 7. 20 7.20 |..----------]---.----|---------- |e |e fee eee 252 
Rough Creek..............-].-.--- 2 |---.--.~.--|--------- ee] 13. 40 13.40 |..------..-.|_----.--]------------ |e |e | eee 469 om . 
Salmon River_..-....-...-.|------ 1 j------.--~.]------------| | . 2.40 2.40 |-.----------]---.--2-|----- ee ee ee fee 8 <f 
Seafoam.........-.----.--.- 1 j--2....- (1) (4) ------------ (1) anew ene nnn n [eee ae] eee |e lee |e ee (1) es! 
Stanley and Stanley Basin.. 2 5 6 11.20] | 61.20 62. 40 18 18 86 |..-...-..--]-------------]---- eee 2,212 by 
Yankee Fork..__.-...-.-..- 11 6 594 207.40 | | 5. 60 213, 00 10, 204 |..-.---. 10, 204 663 2,196 |...--......- 15,520 ~ 

Elmore County: aD 
Bear Creek_.....---..----.. 7 2 162 44.80 | | 6. 20 51. 00 18 J... 18 |__-- 2 e fee] 1, 799 OS 
Black Warrior...........-.- 3 |---..--- 36 18,20 |.----------- 18, 20 9 j--.L-- 9 |_| eee eee 644 Fy 
Boise River. ..-.......-....|------ 9 |---.-------|------------| | 27.00 27.00 |...------.-- 9 9 |e nee ef |e 952 bg 
Middle Boise.......--.-_-._- 10 24 29, 713 4, 038. 20 | 58. 00 4, 096. 20 26, 949 22 26,971; =—-1, 902 ji |eee 164, 431 be -- 
Pine Grove........_.-..---- 2 2 2 3.00 | 1, 60 4, 60 4 | eee ne 22 |--.--.-.---- 165g 
Snake River..........._..--]--.--- 4 |----..-----]------.---.-} 151. 60 151. 60 |--.2-.-..--- 9 9 |e lye 5,313 
Voleano- -....--....-.------ 1 |--.-.--- 2) ! (1) ee (1) (1) Janeen ee (!) GQ) (1) waeeen en eee () eH 

Gem County: West View-..-..- 5 8 121 114. 40 | 68. 80 183. 20 186 13 199 Joe 717 |-.-----2 ee 6, 599: es 
Gooding County: Snake River-|..-...- 6 |------.----|------------| 10. 00 10.00 |..---.----._|--------]----------2- |---| eee fee eee 350 > 
Idaho County: | . 

Blacktail........-.-..-.----|-.---. Lj. wtf] 6.00 6.00 |...--------|.-------|--eeeeee ee ee|eeeeeee eee | eeee eee eee -e [nee 20 © 
Camp Howard..-.....--....|---.-- 63 |.-.--..---.]----------.- | 865. 20 865. 20 |---..-.-- 2. 133 133 |---| eee | eee 30, 385 . . 
Clearwater River_..........|.....- 3 |_----------|----- eed 7. 80 7.80 |.------.----|-------~-|----------22 | eee |e eee 273 > 
Deep Creek..._......-----..]------ J fee ef lt 2. 80 - 2,80 |-..---------|----- |---| | eee |e 98 ‘A 
Dixie.........---------- 2 ll 8 1, 299 339.80 | | 1, 150.40 1, 490. 20 213 226 439 109 1, 348 |-2.222 le 52, 569 S 
Elk City_.-.----.---22 eee 8] 17 1, 031 207.20 | | 1, 056. 60 1, 263. 80 106 204 310 |_------ ee} eee} 44, 473 
Florence........---....--.-- 5 18 153 25, 20 | 136. 40 161. 60 9 — -=68 67 |_.-.----.-|--s--------2_|--2e 5, 708 N . 
Lolo Creek. _..-...-.------.|------ 2 |_----------|------------] 1, 20 1,20 |_.----------|-.-.-~--|-.---2-2-- || eee ee |e eee ee 42 2 
Lower Salmon River. -.-.--.-|.--..- 20 |-..-.------|----------.-] | 154.40 154.40 jo. 31 31 |_| fee 5, 428 Oo 
Maggie and Pete King | 

Creeks. ...-_.-.-.---..-_-|------ 4 }_..--------|------------] | 10.40 10.40 |..--.---__.- 4 4 |__2 2 |---| 367 py . . 
Marshall Lake. _..._...-_-- 5 7 8, 245 7,061.80 | | 7.80 7, 069. 60 17, 774 |_-.----. 17, 774 750 1,609 |.--.-...2-- 261,345 t2Z 
Newsome.......-..--...---. 1 3 (1) (4) | 16.60 216. 60 (1) weenenn (1) ween wn nen nn [penne ene een |e eee ee 1, 799 - 
Orogrande..._.....-...--.-- 7 4 96, 145 5, 122. 20 | 70. 80 5, 193. 00 2, 062 18 | . 2, 080 250 1,717 |---2------_ 183,468 tH Proctor Creek.-.--------.--|------ 1 |e------22c-[-----22--2--| 386.40 36.40 |..-...- 9 Q |_...-..--..|-....--------|--------.--- 1,231 O 
Robbins_.__._.....-.--.-..- 6 j..------ 4, 500 443.60 |.--.----..-. ~ 443, 60 1, 584 [--..---. 1, 534 250 2, 087 j-.-....----- 16, 833 Ei Salmon River. --22222222222]------[ 15 |-----------|--eeeeeen-e-] | 44, 80 44.80 |..---.---..| 18 13 |_------2--.| 2... -e eee] one 1, 578 | 
Simpson__....-.-..--..--..-/---... 43 |...--------|------------| | 187. 20 187.20 |__----.--_.. 40 40 |_...2------|-.---- ne eee] eee 6, 583 © 
Snake River........-.-.--..|.-.-.- 2 |-.-----.---|---.-----.-- | 13. 60 13. 60 |-.--------+.]--------]--.--------2 |---| eee 476 
Ten Mile._....-..---------- 4] _ 7 5, 758 1,644.40 | | 73. 00 1, 717. 40 692 18 710 |_----- |e 60, 659 
Warren.........-..--....-.- 4 10 3, 622 777.60 | | 9,461.80 | 10, 239. 40 1,623 | 4,040 5, 663 | 54 - 435 Jove 362, 790 - 

Jerome County: Snake River_..!.-----! © 89 to--e etl | 196.00 196. 00 |. 22 ieee. 13 13 teste 6,870 O93 
See footnotes at end of table. | . a c© 
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Mine production of gold, silver, copper, lead, and zinc in Idaho, 1935-86, by counties and districts, on terms of recovered metals—Continued oS 

. 
we) 

Mines oe Gold Silver | 

County and district Ore LL Copper Lead Zine Total 

Lodej Placer Lode Placer Total Lode Placer Total | 

1936—Continued 
Fine 

Latah County: Short tons | Fine ounces | Fine ounces | Fine ounces | Fine ownces | ownces Fine ounces| Pounds Pounds Pounds 

Gold Creek.........-...----|------ 2 |_--.--.----}------------ 2. 80 2.80 |_...._.----- enn eee ne |ene eee ene ne | pn eee eee fen ee eee [ee eee ee]. $98 

Hoodoo..--..-----....------|------ 7 \.....------|------------ 30. 00 30.00 |_.---------- 5 5 |... ------ |---| ee eee 1,054 

Moscow Mountain....-...-|_.-.-- 2 |_..-.------|----+------- 14. 20 |- 14,20 |....------- 4 4 |_..--.-._--|..--...------|_-------e eee 500 

Lemhi County: 
ia 

Blackbird ......-...-------- 1 fiw well (1) (2) nenenwenewne (1) (1) weceeeee (1) ce eee cece cn |poeceenceeee-|---e een nn nee (1) i 

Blue Wing-.......---.------ | (1) (1) weno nn danene (1) - (1) wenn---- (1) (1) (#) ween ween eee () A 

Eureka......-.-...--------- 2 7 11 12. 80 72. 60 85.40 |__-.---.---- 9 9 ne 3, 000 tx 

Gibbonsville_._............. 5 4 4, 320 955. 00 309. 40 1, 264. 40 590 18 608 2,663 |_....--------|------------ 44,970 

Indian Creek. ...........--- 1 joie .-e-e (1) (1) meee eee enone (1) (1) weeen ene (1) (4) woe ee ee necee-|-n---en---ee 0) b 

Junction......--..-----.--+- 3 |_--__--- 102 4.00 |....-.------ 4.00 5, 867 |_------- 5, 867 424 58, 761 |....-..----- 7,196 - eS 

Kirtley Creek..........----|-.---- 7 | --e eee en fee eee 15. 60 15.60 |-....--.---- 4 4 jo ~~ ee |---| -- 549 Th 

MecDevitt.-..--.-.---.-.--- 3 jue ee 4, 005 349. 80 ween nee ene 349. 80 1,255 |_.--.--- 1, 255 117, 065 |...-....-..--]..---------- 23, 985 

Mackinaw ...------------- 1 17 (1) (1) 174. 80 2174, 80 (1) 18 918 |_.....-----|------------+|----- eee 9,173 ** 

Mineral Hill_-..........-_-- 5 | ei e ee 6, 238 1, 257.60 |..---------- 1, 257. 60 F485 fue. e---- 745 337 4,891 |_---_-_------ 44, 826 re 

Parker Mountain...........} 1 |-------- (2) (1) won nneeeeene (1) 4) an (1) we eeenn anne |eeecen enone ne penne enn e ee (1) > 

Pratt Creek. ........------- 2 j___----- 703 281.60 j|..-.---..--- 281. 60 816 {_.-.---- 816 652 17,000 |__....---.-- 11, 330 ro 

Salmon River....._.-.-----|------ 19 |._....._.--]---2----- eee 91. 60 91.60 |_..--------- 18 18 |...-..----.|--.-.--------|-------- eee 3,220 Wo 

Texas. ._.._..-----__.------ 6 |__-----. 1, 294 79.40 |_.--..-.---- 79. 40 15,140 |_.------ 15, 140 4,370 855, 826 |_...-------- 54, 275 © 

Yellow Jacket......-..-..-- 5 3 2, 088 194. 80 33. 60 228. 40 244 4 248 1, 598 1,418 |_..-...--.-- 8, 398 © 

Nez Perce County: . 
nm 

Clearwater River.....-.-.--|.----- 1 |....-..-.--|------------ 1.00 1.00 |... nee} n |e nn ee eee [on eee ee ne eee] eee eee 35 =” 

Kagle Creek._.....---------|------ 1 |...--------|------------ 8. 40 8.40 |_.-----.-.--|--------|------- 22+} |---| ee ee |e 2040 

Snake River-.....----------|------ 5 |_.---------|----- eee 19. 60 19.66 |.-----------|--------|-------- eee fee ee ee fee ee ene ee [eee eee ee eee 686 & 

Owyhee County: 
a “1 

Carson. -.._.--.--.---------- 17 3 1,151 326. 80 3, 117. 40 3, 444. 20 5, 069 1, 978 7, 047 54 77 |__.--------e 126, 043 

Castle Creek.....--..--..-- 6 |. -_ ue. 19 9.00 |__.---..-.-. 9. 00 1, 747 |_.------ 1,747 |..---.----- 370 |__-.-.2-- ee 1, 685 

Flint. ..-.--.-.-..-.-------- re (1) (1) eee enna (1) (1) wauu---- (1) wee ween owen eee ee none [ne eee ene e ee (1) 

Snake River.._....--_-_-----|------ 19 |... ee |e 525. 20 - §25,20 |._-.--..-.-- 31 31 |__._--..---|------_------]-----.------ 18, 406 

Steele._......--.-...--.---- 1 |____ Lee (1) (1) ween ee eeenne (1) (1) weeenne (1) we cence ce nn ene n eee ween [eee eee n ne eee (2) 

Power County: Snake River- -..|------ 6 |_-.----..--|------------ 51. 20 51.20 |..--.-..---- 4 4 lle ne |------- eee] - eee ee 1, 795 

Shoshone County: 
Beaver. _..--.--.----------- 1 8 (4) (4) 41.80 2 41.80 (1) 29 29 (1) (1) (1) 68, 095 

Coeur d’Alene___...-------- 1 39 (1) (1) 283. 80 4 283. 80 (1) 2 53 253 |....--..-.-|--------.---- | eee ee eee 11, 241 

EFagle.....-....------------- 1 1 (1) () 4,80 2 4, 80 ¢3) we wenen-|-e---------- (!) (1) (4) 43, 366 

Evolution........-.-----.-- 2 |.-.--.-- 215, 998 275. 20 |-_..-.------] 275. 20 9, 107, 707 |.....---| 9,107, 707 1, 701, 728 846,913 |_.....--....] 7, 259, 068 

Hunter_..--..-----_.------- , 484, 186 457. 80 |_...-----.-- 457. 80 1, 254,155 |_...----| 1, 254, 155 235, 609 59, 995, 630 | 49, 341, 280 6, 235, 905 

Lelande.._.....-...-..----- re 264, 328 372. 20 |_--.-<------ 372. 20 1, 240, 541 |....----| 1, 240, 541 194, 848 45, 173, 217 5, 762, 900 3, 357, 865 

Placer Center_.....-..--.--- 2 |.------- 967 2.00 |_...-.------ 2. 00 13, 029 |_..----- 13, 029 1, 304 | 317, 022 17, 760 25, 752 

St. Joe_......-...-...-------|------ 2 |__..-------!..--.--4---- 63. 60 63.60 |__----.---.-- 9 Q |. ...------}------.---2--]------ +e - 2, 2383



| bo 
| . 

Summit. ........-.--..----- 1 21 (1) (1) | 94. 80 294. 80 (1) 18 - 218 (1) (1) wa ee een een ee 6, 517 
Yreka. ....--...-.-------.--- 9 |-..---.- 471, 853 759. 40 }o...---- ee 759.40 | 2,112,847 |-....-..| 2,112, 847 486,978 | 65,882,500 | 32,459,900 | 6, 360, 921 , 

Twin Falls County: Snake co Ro 
a River.........-.----------|------ 58 |..---------|------------| 103. 80 108. 80 |..--.----.-- 9 | O foes eee |e eee ee eee [eee ee eee 3, 640 
Valley County: | 

Big Oreek.....-...--.---.-- 1 3 () (1) 32. 80 2 32. 80 (4) 4 24 (1) (1) ween wen nnne- 1, 428 
Deadwood Basin...-..-----| 2 |...---.- 5 14.80 |.----------- 14. 80 22 |_.--..-- 22 |...--.-----|-------------|------ +--+ 585 | 
Gold Fork..........--------|------ 1 |.....------|------------| 3. 00 3.00 |------------|----- enn | eee fe eee eee ee fener eee 105 6 © 
Lake Clty weenttttrercoooo weeee 2 |-----------|------------] 8. 80 8.80 |-..---------|--------|----e-- 2 |e [eee eee fone ee eee] 308! 
Payette River..........-.--|..---- 1 |...-----2--|-----2----0-] 1, 60 1.60 |------------|---22-- |e 2. eee Jee fee [eee eee i 
Pistol Creek..-.....-..-.--- 2 |-.------ 74 ~ 170.00 }---.-------- 170. 00 1,091. |... 2_.- 1,091 |..-2- Lee 11,000 |-.--...-.-.. 7,301 + 
Seafoam .........--..--.----|------ 1 jii.ilie eee | eee] 3. 20 3.20 |-..----- eee ee fe ee [ee fee 1120 wy 
Secesh......-..--.----------|--+--- 1 |...--------]-----2-- = 2 =| . 80 80 [---- ++ ee fee [ee ee [eee [eee ee 280 | 
South Fork of Salmon | 7 

River_....-...--..--------|------ 1 [eee eet 1. 80 1.80 |--.-.-------].-.-----]---------- ee |e |e eee eee —«aBB (‘ti . 
Thunder Moutain....----- 1 5 (1) - (A) | 137. 60 2137.60} (@) 89 289 ji. |e | eee eee 10, 326 By 
Yellow Pine...........--..- 2 |-.-.---- 43, 326 7, 802. 80 |----------.- 7, 802. 80 32, 816 |_-..---- 32, 816 1, 924 «BT fawn eee 298, 695 bd 

Washington County: | / | . 
Heath.........-....--..-.-- 1 [....-.-- (3 pen nnewenene (1) © (i) weeeenee} (A) . (1) wn ewe nen e ene [een eee e ene (1) Cy 
Washington.........----.-- 2 (! (1) peenene-nne--|-  Q@) (1) wenaeee-| (1) (1) (1) wnnenneeneee (2) OS 

Undistributed 3._..........--.--].--.-.]-------- 25, 601 1, 512. 00 peeennnennn-| | 1, 512. 00 46, 373 |.-.-.... 46, 373 45, 240 1, 309, 609 1, 067, 940 82, 385 Fo 

Total Idaho.._-...-...--.-| 281 828 | 1, 807, 530 45, 861. 60 34, 429.80 | 80, 291.40 | 14, 526,377 | 11,153 | 14, 537, 530 | 2,954,000 | 182,678,000 | 98, 200,000 | 27, 654, 472 5 
__ | } a" 

1 Included under “‘Undistributed.”’ : 1 
‘Exclusive of lode output, which is included under ‘“‘Undistributed.”’ | 2 x 
3Includes items entered as “!’’ and ‘‘2’”’ above. ! = 
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- | ADA COUNTY | , 

Nearly all the output in Ada County in both 1935 and 1936 was 
| placer gold recovered from sand and gravel from the Snake River and _ 

| Highland (Boise River) districts; production in 1936 was considerably 
| more than in 1935 due to the operation of a power shovel and dragline 
- by the Gold Flour Mining Co. on the north bank of the Snake River 

| adjacent to Grand View. | 

| | ADAMS COUNTY | | 

Seven Devils district——The output of metals from the Seven Devils 
: district has been comparatively small for several years, but in 1935 the 

- district became an important producer of gold due to the discovery of 
| high-grade gold ore at the Placer Basin property 40 miles northwest of 

| Council. The property continued to produce rich gold ore in 1936, 
‘ and besides 318. tons of ore shipped to a smelter, about 600 tons of ore | 

were milled in a 25-ton cyanidation plant. | 

| : BLAINE COUNTY | 

Little Wood River district—No ore was produced in the Little Wood 
ee River district in 1935; in 1936 several cars of lead-zinc ore from an 
- ore dump near Muldoon were shipped to Midvale, Utah, for milling. 
ce Mineral Hill district —The total value of the metal output of the 

| | Mineral Hill district in 1936 was slightly less than in 1935. The chief 
output in both years was gold ore of smelting grade from the Happy 
Day, Golden Bell, and Lindy properties. | 

| Vienna district—The Vienna mine was leased to the Kimball Min- 
ing Syndicate in 1935, and 375 tons of silver ore were concentrated by | 

: flotation; besides silver the concentrates contained considerable gold 
7 and a little lead and copper. The property was idle in 1936. | 

Warm Springs district —The value of the metal output of the Warm 
Springs district increased from $10,654 in 1935 to $994,818 in 1936 as 
a result of the operations of the Triumph, North Star, and West Shore 
mines. The properties were idle in 1934 and 1935, but the Hailey , 
Triumph Mines Co. started operations in January 1936 and shipped 
about 38,000 tons of zinc-lead ore to Bauer and International, Utah, 
for milling. The Triumph mine, a large producer of silver, lead, and | 
zinc from 1927 to 1930, was the largest producer in the county in 1936. | 
The only output in 1935 worth mentioning was a little zinc-lead ore 
from waste dumps. | 

BOISE COUNTY 

Boise Basin district (Centerville, Placerville, Idaho City, Proneer- 
ville)—The Boise Basin district was the chief gold-producing area in 
Idaho in 1936, as the output from placer mines increased from 4,981.54 

| ounces in 1935 to 12,335.80 ounces in 1936; the output from lode 
mines in 1936 was 8,814.80 ounces, an increase of 967.40 ounces over 
1935. The large increase in production from placer properties was 
due chiefly to the gain in gold recovered by floating bucket dredges. 
Two floating dredges were constructed in 1935, one by The Grimes 
Co. and the other by the Fisher-Baumhoff Co. (Wharton placer.) 
The Fisher-Baumhoff Co. constructed another floating dredge in 1936, 
and the Moores Creek Dredging Co. also constructed a floating dredge. 
The output of gold from the four dredges in 1936 was 11,020.46
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ounces compared with 3,508.64 ounces from two dredges in 1935. , 
Considerable gold was also recovered in both 1935 and 1936 by . os 
sluicing at the Gold Hill Placers. The Talache Mines, Inc., by far 
the largest producer of gold ore in the county, increased its output | 
from 31,181 tons in 1935 to 39,387 tons in 1936; the ore was treated 
by amalgamation. The Come-Back Mining Co., an important pro- : 
ducer of high-grade gold and silver ore in 1935, continued to ship 
high-grade ore in 1936. © | | | 

Summit Flat district Operators of the Golden Cycle, Rock Creek, — 
and Jessie properties east of Pioneerville produced 381 ounces of gold = 
and 217 ounces of silver, a large increase over the output in 1935. — 

| BONNER COUNTY | | 

The largest output in Bonner County in both 1935 and 1936 was a 
lead-silver ore from the Hope (Elsie K.) mine in the Pend d’Oreille - 
district treated by flotation-concentration; the output in 1936 (about 
10,000 tons) was more than double that in 1935. The old Hewer | 
property in the Lakeview district was reopened in July 1935 by the 
Revlis Co., and several thousand tons of silver ore were treated by 
flotation-concentration. The mine continued to produce silver ore 
until July 1936, when it was closed. | | 7 

BONNEVILLE COUNTY | | 

The value of the metal production of Bonneville County was vir- : 
tually the same in both 1935 and 1936; the entire output was placer 
gold and silver from the Mt. Pisgah district, chiefly from the McCoy | 
Creek and Idaho Consolidated properties. | 

| BOUNDARY COUNTY | : 

The Idaho Continental mine in the Port Hill district continued to | 
—___-preduce-a-_little high-grade lead-ore in both 1935 and-1936,—_____ ___ 

| - CAMAS COUNTY a - 

The Little Smoky Dredging Co., operating a bucket dredge on Little | 
Smoky Creek, was the largest producer of gold in Camas County in 
both 1935 and 1936, but its output of gold m 1936 was less than half 
that in 1935. The output of gold from lode mines in the county also 
decreased, as less gold ore was produced from the El Oro mine near 
Fairfield in the Skeleton Creek district. _ : 

_ CLEARWATER COUNTY 

The Pierce district was the only important producing district in 
Clearwater County in both 1935 and 1986. Almost the entire output 
was placer gold, chiefly from dredging operations on Rhodes Creek. 
The Gold Dredging, Inc., operated its bucket dredge on Rhodes Creek 
both years, but the output of gold in 1936 was about 500 ounces less . 
than in 1935. A new bucket dredge was worked in 1936 on Orofino 
Creek, Pierce district, by the Gold Creek Placer Co., but the gold 
production was not large as the company started operations late in 
the year. |
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| CUSTER COUNTY | 

| Alder Creek district—The output of the Alder Creek district 
increased slightly in 1936 over 1935 as a result of the increase in 
output of lead-silver ore from the Bluebird mine 4 miles southwest 
of Mackay. - | | | 

, Bay Horse district —The value of the metal output of the Bay Horse 
district increased from $55,876 in 1935 to $151,634 in 1936, due to the 

| large increase in output of lead-silver ore from the property of the 
Clayton Silver Mines at Clayton. Nearly 25,000 tons of silver-lead 
ore were treated in 1936 in the company 50-ton flotation-concentration 
mill. The Ramshorn mine was also a fairly large producer of silver- | 

- lead ore in both years. a | | 
ELMORE COUNTY | 

Bear Creek district.—The output of gold in the Bear Creek district in 
| 1936 was much less than that in 1935, as the Canada Gold Mines, 

Inc., the chief producer in 1935, was idle in 1936. oo | 
- Middle Boise district —The value of the metal output of the Middle 

: Boise district decreased considerably—from $737,204 in 1935 to 
$164,431 in 1936—due to the closing of the Boise-Rochester mine in 
June 1936; the mine was the largest producer of gold in Idaho from 
1932 to 1935, inclusive. While the property was operated in 1936, 

- more than 29,000 tons of gold ore were treated by amalgamation and 
flotation-concentration compared with 78,036 tons of ore and old 
tailings treated in 1935. The Last Chance Mining Co., a new com- 

| pany operating property at Atlanta in 1936, was also a fairly large 
ae - producer of gold. Considerable gold was recovered in both 1935 and 

1936 by various placer operators along the Middle Fork of the Boise 
7 River and at King Hill on the Snake River. 
| Yankee Fork district—The production of gold and silver in the | 

Yankee Fork district in 1936 was more than in 1935 due to the increase 
~ in output of gold ore from the Bachelor Mountain and Peak claims 

and to the output of silver ore from the Yankee Fork mine. Most of 
the output in 1935 was old tailings (gold) from the Sunbeam dump 
treated by cyanidation and concentration; the property was idle 

| in 1936. 
GEM COUNTY 

| The value of the metal output of Gem County increased from 
$2,268 in 1935 to $6,599 in 1936 as a result of the increase in produc- 
tion of gold ore from the Black Rock mine and placer gold from the 
Gattfield property, both in the West View district. 

| IDAHO COUNTY 

Camp Howard (Salmon River) district (White Bird).—The output of 
gold recovered from various bars along the Salmon River from Riggins 
to beyond Rice Creek increased from 611.00 ounces in 1935 to 865.20 
ounces in 1936. In 1936 the Horseshoe Bend Bar near the mouth of 
Slate Creek, operated by a power shovel and dragline, was by far the 
most important producer in the district. 

Dizie district—The value of the metal output of the Dixie district 
increased from $15,334 in 1935 to $52,569 in 1936 due chiefly to the 
large increase in the output of gold from the Dixie Placers. The 
company was organized in April 1935 to work placer claims on Crooked
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Greek, a tributary of Salmon River, and in 1936 a dragline with - : 
trommel washing plant handled 192,000 cubic yards of gravel. The 7 
output of gold from lode mines also increased as several hundred tons 
of gold ore from the Dixie Comstock property were treated by | 
flotation-concentration. : 

ilk City district —The production of gold in the Elk City district 
increased from 865.46 ounces in 1935 to 1,263.80 ounces in 1936 due 
chiefly to increases in output of placer gold from the Deadwood claim | 
and lode gold from the Black Lady (Pilot Knob Gold Corporation) © ~~ 

-..- mine. The Mount-Vernon Co., operating a bucket-dredge atthe =  - - — 
Deadwood property, was by far the largest producer of gold in the | 
district in both 1935 and 1936. Considerable gold was also recovered 
in both 1935 and 1936 from placer operations at the Columbus, Gold 
Hill & American Hill, and Little Million properties. The only | 

. important lode producer in the district in 1936 was the Pilot Knob | 
Gold ‘Corporation; the company constructed a new 25-ton cyanide 
mill and treated about 900 tons of gold ore. | 

Florence district—There were several placer and lode operators in 
the Florence district in 1935 and 1936, but the chief source of gold in 
both years was sluicing operations at the Homestake Placers. | a 

Lower Salmon Riwwer district—The entire output of the Lower 
Salmon River district in 1935 and 1936 was placer gold, chiefly from | 
many transient operators near Keuterville and Boles. Most of the | 
output in both years came from the Hatke claim near Keuterville. 

| Marshall Lake district (Burgdorf).—The value of the metal output | 7 
| of the Marshall Lake district increased from $64,247 in 1935 to | 

$261,345 in 1936 as a result of the large increase in output of gold ore 
_ from the Golden Anchor (Holte) mine. The Golden Anchor Mining 

Co. constructed a 50-ton amalgamation and flotation plant during = 
the summer of 1935 and became an important producer of gold. In : 
1936 it was the largest producer of gold in the county and ranked | 
second among the gold producers of the State. The Walker-Wilcox : 

__.____group,_a fairly large producer_of gold_ore-in 1934 and 1935,-was- idle —_____ 
m 1936. | . 

_ Newsome district—The chief output in both 1935 and 1936 was 
low-grade gold ore from the Imogene mine treated by amalgamation. 

Orogrande district.—The value of the metal output of the Orogrande 
district in 1936 was $183,468 compared with $113,976 in 1935. Most 
of the output in 1935 and 1936 was gold ore from the Orogrande-Frisco | 
and Gnome properties treated by cyanidation; there was a substantial 
increase in the production of gold from each property in 1936. Low- | 
grade gold ore (90,000 tons) from the Orogrande-Frisco property 
was mined by steam shovel from open-cuts and treated in a 500-ton 
cyanide plant. The Homestake mine operated by the Penman Mines 
Corporation was also a large producer of gold ore in 1935, but its 
output decreased considerably in 1936. More placer gold was 
produced in the district in 1936 than in previous years; most of it 
came from the Baker Gulch and Triangle claims. 

_ Robbins (Buffalo Hump) district—The production of gold from the 
Robbins district in 1936 was slightly less than that in 1935, as the 
output of gold ore from the War Eagle property was less. A large 
part of the output in both years was old tailings (gold) from the 
Jumbo dump treated by cyanidation.
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Salmon River district Considerable placer gold was recovered by 

various operators in both 1935 and 1936 along the main Salmon 

River between Riggins and Proctor Creek. | . 

| Simpson (Salmon River) district (Lucile) —The value of gold 

output of the Simpson district in 1936 was about half that in 1935 

as the McKinley mine, an important producer of lode gold in 1935, 

| was idle in 1936; the output of placer gold was much less than in 1935. 

Ten Mile district (Golden).—The Lone Pine mine was, as usual, the 

- largest producer of ore in the Ten Mile district, but its output in 

1936 was less than in 1935, consequently the total value of the metal 

output of the district was less. The mine produced 4,643 tons of | 

gold ore in 1936 compared with 5,512 tons im 1935. The Shamrock 

| mine was also an important producer of gold ore in both 1935 and 

| 1936, and the Black Bird mine became an important producer in 
1936. There were several placer operators in the district in both 

1935 and 1936, but the chief production came from the Key claim. 

Warren district.—The output of gold from the Warren district 

decreased from 16,143.06 ounces in 1935 to 10,239.40 ounces in 1936 

, due to the closing in December 1935 of the floating bucket dredge 

| operated by the Warren Creek Dredging Co. and the large decline 

in production of gold from the two floating bucket dredges operated 

: by the Idaho Gold Dredging Co. The Baumhoff-Fisher Co., 

a a new producer in the district in 1936, operated a floating bucket 

a dredge on Steamboat Creek; the combined output of gold from the 

a - three dredges in 1936 was about 9,300 ounces compared with 15,565 | 

_ ounces in 1935. A fair amount of placer gold was also produced in 

| both 1935 and 1936 from the Golden Rule claim. The production of 

| gold from lode mines in the district increased considerably in 1936 

| owing to the large increase in output of gold ore from the Little Giant 

, property operated by the Unity Gold Production Co. The property 

| was operated throughout the year, and about 3,500 tons of gold ore | 

| were treated by amalgamation and concentration. | 

. JEROME COUNTY 

The entire metal output of Jerome County in both 1935 and 1936 

was placer gold and silver recovered from various bars along the 

Snake River. The production of gold in 1936 was nearly double 
that in 1935. | 

| LATAH COUNTY 

The entire metal output of Latah County in both 1935 and 1936 

was placer gold and silver from claims in the Gold Creek, Hoodoo, 

and Moscow Mountain districts. The chief producer in 1935 was the 

Rex claim and in 1936 the Annie Marie claim, both in the Hoodoo 

district. 
LEMHI COUNTY 

Blackbird district—The Meadow mine near Forney was the only 

producer in the Blackbird district in 1935 and 1936; the output of high- 
grade gold ore was less in 1936 than in 1935. | 

| Blue Wing district—All the output of the Blue Wing district in 

both 1935 and 1936 was tungsten-silver-copper ore from the Ima 

property 15 miles northeast of May, treated in a 100-ton flotation- 

concentration plant.
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 Hureka district—Nearly all the output of the Eureka district in 
- both 1935 and 1936 was placer gold, chiefly from the McNutt claim. | 

_ Gibbonseville district —The total value of the metal output of the 
Gibbonsville district increased from $8,752 in 1935 to $44,970 in 1936, | | 
due chiefly to the treatment of several thousand tons of gold oreina | 

| 50-ton flotation-concentration plant by the Gold Producers, Inc. 
The company constructed the plant late in 1935 to treat custom ore | 
from various mines in the county, but nearly all the ore treated in 

| 1936 came from properties in the Gibbonsville district. The Clara —_ 
_.. Morris property was an important producer of high-grade gold ore ss 

in 1935 and 1936, and the Sundown placer claim became an important 
producer of gold in 1936 under the operation of the North Fork | 
Placers Co. 

Indian Creek district —The output of gold in the Indian Creek dis- 
trict.in 1986 was more than three timesjthat in 1935, as there was a 
large increase in the production of gold ore from the Kittie Burton | 
& Ulysses group. The Indian Creek Mining Co., Inc., operated the _ | 
property throughout the year and treated several thousand tons of | 

| gold ore by flotation-concentration. | oO | | 
 Jdunetion district.—The output of silver and lead increased in the | co 

Junction district in 1936 due to shipments of silver-lead ore from the 
_ Plymouth mine near Leadore. | a | 

McDevitt district. —The Copper Queen mine near Tendoy was vir- : 
tually the only producer in the McDevitt district in 1935 and 1936. : 
The mine was operated by the Tendoy Copper Queen Mining Co., and . 

| the output of gold ore (containing appreciable quantities of silver and : 
copper) in 1936 was more than double that in 1935; about 4,000 tons 
of ore were treated in 1936 by amalgamation and concentration. | 
Mackinaw district. —The output of gold from both lode and placer | 

mines in the Mackinaw district in 1936 was slightly less than in 1935; 7 
most of the output in both years was placer gold, chiefly from the | 
K. G. W. and Big Jureano claims. The chief production from lode : 

______mines in 1935 was first-class lead ore from the Rmgbone Cayuse mine 
containing considerable gold, and in 1936 the entire output from lode 
mines was gold ore from the Shoo Fly mine. | 

Mineral Hill district. —The value of the metal output of the Mineral 
Hill district decreased from $55,969 in 1935 to $44,826 in 1936. The . 
Grunter mine, operated by the American Consolidated Mining & | 
Milling Co., was a large producer of gold ore in 1935, but the property 
has been idle since August 1935, when a fire destroyed the 100-ton | 
concentration plant. The Gold Hill Mines, Inc., constructed a new 
100-ton flotation-concentration plant im 1935 and treated a few 
thousand tons of gold ore from the old Kentuck & Speculation groups. | 
The company increased its output in 1986 and became the largest 
producer of gold in the county. 

Pratt and Sandy Creeks district.—The Gem mine on Sandy Creek 
was an important producer of gold ore in 1936; the output of ore in 
the district in 1935 was small. . 

Salmon River disirict.—Many placer operators worked bars along 
the Salmon River west of Salmon in 1936, and the total value of the 
gold output was about $3,200 in 1936 compared with $5,462 in 1935. 

Texas district. —The value of the metal output of the Texas district 
increased from $14,082 in 1935 to $54,275 in 1936 as a result of the
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| large increase in shipments of lead-silver ore from the Latest Out mine 
| near Gilmore. oe | 

Yellow Jacket district.—The increase in the output of gold in the © 
| Yellow Jacket district in 1936 was due chiefly to the treatment of low- 

grade gold ore from the Yellow Jacket mine near Forney by flotation- 
concentration. Placer gold recovered from Yellow Jacket Creek was 
valued at $1,176. | | | 
: : _. NEZ PERCE COUNTY 

Most of the output in Nez Perce County in both 1935 and 1936 was 
placer gold recovered from various bars along the Snake River. — 

| | | OWYHEE COUNTY | 

| - Carson district (Silver City, De Lamar).—The value of the metal | 
output of the Carson district increased from $53,800 in 1935 to 
$126,043 in 1936 as a result of the operation of a bucket dredge on 
Jordan Creek near De Lamar by the Jordan Creek Placers. The ~ 

| dredge started operating July 25, 1935, and its output of gold in 1936 
| was more than double that in 1935. The output of gold from lode 7 

mines increased from 149.80 to 326.80 ounces. There were 17 lode 
mines producing in the district in 1936, but only 2 were important 
producers—the Ida Bell (Idaho Exploration, Inc.) and Potosi mines, 

| both producers of gold ore. | Oo | 
Castle Creek district—Several small lots of exceptionally rich silver 

, ore were produced from the Castle Creek district in both 1935 and 
| 1936. a - | _ | 

Snake River district —Placer gold recovered from claims along the 
| Snake River in Owyhee County was valued at $18,382 in 1936 com- 

pared with $22,496 in 1935. The largest producer in both years was 
- _ the Valley Pride property at Grand View, but its output of gold in 

| 1936 was only half that in 1935. | . 

| | POWER COUNTY __ 

The total value of placer gold and silver recovered from various 
claims along the Snake River near American Falls was $1,795 in 1936 

‘ compared with $2,581 in 1935. : 

SHOSHONE COUNTY . 

COEUR D’ALENE REGION 

Mine production of gold, silver, copper, lead, and zinc in the Coeur d’ Alene region, 
Shoshone County, Idaho, 1935-36, and total, 1884-1936, in terms of recovered 
metals 

Year 1 Flac- Ore Gold Silver | Copper Lead Zine Total 

po phot | Fine Fine 
. . tons ounces ounces | Pounds | Pounds | Pounds 

1935_._-...---- 28 76|1, 237, 244| 2,714.00] 9, 892, 910]1, 974, 458}156, 580, 100/62, 017, 841/316, 361, 388 

1936.-.--------| 25] ___71/1, 454, 987) _ 2, 454. 40) 18, 740, 222)2, 629, 511)173, 267, 301/88, 620, 840|_28, 370, 968 
rota, ist] | | #4| | |... | | fo 

1936......---|.------|-------| (1) | 358, 452, 33/306, 283, 361| 2 45, 714| 2 4, 687, 373] 2 557, 802/799, 834, 478 

1 Figures not available. 
2 Short tons.



GOLD, SILVER, COPPER, LEAD, AND ZINC IN IDAHO = 4Q){ | 

The Coeur d’Alene region has been the largest producing area in 
Idaho for many years. In 1936 mines in this region produced more 
than 80 percent of the total ore output of the State, 94 percent of the 

| silver, 89 percent of the copper, 95 percent of the lead, and 90 percent | 
of the zinc. More than 65 percent of the total ore produced from 
mines in the region in 1936 was lead-zinc ore, 18 percent was lead | 
ore, and 16 percent was silver ore. | 

Beaver district—Only 21 tons of ore were produced in the Beaver 
district in 1935, but in 1936 about 13,000 tons of zinc-lead ore from Se 

_ old waste dumps of the Interstate-Callahan property were treated in | 
- the Galena flotation plant. The remainder of the district output 

was placer gold and silver chiefly from Potosi Gulch. 
Coeur d’Alene district—Placer gold recovered by drift mining at 

_ old claims owned by the Coeur d’Alene Placer Co. was valued at | 
$7,127 in 1936 compared with $9,933 in 1935; the chief producers in 
both years were the Nugget Gulch Leasing Co. and the Beehive Bar. 

Eagle distroct.—The Jack Waite mine, a large producer of lead-zine 
ore, lies in both Shoshone County, Idaho, and Sanders County, Mont. | 
The entire production in both 1934 and 1935 came from Sanders | 
County, but in 1936 part of the output (about 4,000 tons) came from | 
the Eagle district in Shoshone County, and as a result the district 
again became a large producer of zinc and lead. 

Evolution district—The total value of the metal output of the 
Evolution district in 1936 was $7,259,068, the largest of any district | 
in Idaho; in 1935 the total value was $4,339,518. The entire output 
in both 1935 and 1936, except a little silver ore from the Polaris mine 
in 1936, was silver ore from the Sunshine mine concentrated by 
flotation. The mine and mill were operated continuously, and 
215,949 tons of ore were treated in 1936 compared with 160,417 tons 
in 1935. The concentrates in 1936 contained 9,103,113 ounces of 
silver, as well as some gold, copper, and lead, an unusually large 
increase over the 5,876,910 ounces of silver contained in concentrates 
in 1935. ‘The property continued to be the largest producer of silver 

inthe United States. . | 
Hunter district (Mullan).—The output of all metals in the Hunter | 

district increased decidedly in 1936 over 1935 as a result of the in- 
crease in output of lead-zinc ore from the Star and Morning mines. 
The Star mine, idle in 1934, was reopened on a production basis late 
in 1935 and continued producing at a limited rate throughout 1936; 
about 116,500 tons of ore containing chiefly zinc and lead were treated 
in the Hercules flotation plant. The Morning mine, as usual, was the 
most important producer in the district and the largest producer of 
zinc in the State. The mine and 1,200-ton flotation-concentration 
mill were operated continuously on a 5-day-week basis, and 313,866 
tons of lead-zinc ore were treated. Lessees continued to operate the 
Gold Hunter mine, and the output of silver and lead was considerably 
more in 1936 than in 1935; about 46,000 tons of lead-silver ore were 
treated in 1936 in a 500-ton flotation plant. The output of zinc-lead 
ore from the Golconda mine decreased decidedly—from 17,643 tons . 
in 1935 to about 6,000 tons in 1936; the property was operated under 
lease in 1936 by the Trinum Co. 

Lelande district (Burke, Mace, Frisco).—The value of the metal 
output of the Lelande district increased from $2,863,762 in 1935 to 
$3,357,865 in 1936 owing chiefly to the increase in output of silver and
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Jead from the Hecla mine. The Hecla Mining Co. operated its mine 

and mill continuously on a 5-day-week basis, shipped 13,135 tons of 

- first-class silver-lead ore to a smelter, and treated 204,839 tons of simi- 

| lar ore by gravity- and flotation-concentration. The mine ranked 

second in the production of silver in the State and third in lead. The 

next important producer in the district in both 1935 and 1936 was the 

| Frisco mine, operated under lease by the Hull Leasing Co.; several 

| thousand tons of zinc-lead ore were treated by flotation-concentration, 

~ and the production of zinc and lead in 1936 was much more than that 

in 1935. Almost all the remainder of the district output in both 1935 

: and 1936 was old tailings from Canyon Creek containing chiefly zinc. © 

Placer Center district.—The chief output of the Placer Center dis- 

trict in both 1935 and 1936 was lead-silver ore from the Dayrock mine 

| operated by lessees. | 
St. Joe district.—Placer gold recovered from claims in the St. Joe © 

district was valued at $2,226 in 1986 compared with $1,547 in 1935; 

nearly all the output in both years came from the Gold Producer claim 

on Bostonian Creek. | | 

| Summit district (Murray).—The Idaho Mother Lode Gold Mines, 

Inc., was the only lode producer in the Summit district in 1935 and 

—- 1936, and the production of gold in each year was about the same. 

Several placer operators in the district in both 1935 and 1936 recovered 

considerable gold from various claims owned by the Coeur d’Alene 

| Placer Co. | 

| Yreka district (Kellogg).—The total value of the metal output of 

| the Yreka district increased from $4,723,376 in 1935 to $6,360,921 

in 1936, due chiefly to the increase in production of lead and zinc from 

the Bunker Hill, Page, and Sidney mines and silver from the Crescent 

mine, The Bunker Hill property was, as usual, the most important 

producer in the district and the largest producer of lead in the State; 

its production of-zine has been increasing each year since 1931. The 

. property was operated continuously in both 1935 and 1936 on a 5-day- 

| week basis, and 348,463 tons of lead-zine ore were treated in 1936 

in concentration plants—part by flotation and part by gravity-con- 

centration and flotation. The Page mine, operated by the Federal 

Mining & Smelting Co., was the next important producer in the 

district; its output of lead-zinc ore increased from 58,972 tons in 1935 

to 71,100 tons in 1936. The output of the Crescent mine in 1936 

| was 16,788 tons of silver ore treated by flotation and 2,053 tons of 

high-grade silver ore smelted; its production of silver was about 

double that in 1935. The Sidney Leasing Co. operated the Sidney 

mine throughout the year and 25,618 tons of zinc-lead ore were treated 

in the Sweeny custom mill; the mine was reopened in October 1935 

after being idle for 3 years. The remainder of the district output 

in 1935 and 1936 was chiefly lead-zinc ore from the Blackhawk mine 

and silver ore from the Caledonia mine. 

TWIN FALLS COUNTY . 

The entire metal output of Twin Falls County in both 1935 and 

1936 was placer gold and silver recovered from various bars along the 

Snake River near Twin Falls, Kimberly, and Hansen. The value of 

the output decreased from $4,394 in 1935 to $3,140 in 1936.
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VALLEY COUNTY 

Big Creek (Edwardsburg) district—Nearly all the output in the Big _ | 
Creek district in 1935 was gold ore from the Snow Shoe mine treated 
by amalgamation and concentration; most of the output in 1936 was | 
placer gold recovered from the Smith Creek property. 

Pistol Creek district—The Pistol Creek district became a new pro- 
ducing area in Idaho in 1935 through the discovery of lead ore, ‘rich 
in gold and silver, at the Lucky Boy mine 15 miles east of Landmark; oe 
a few cars of ore were shipped to a smelter in Utah. The property oe 

| continued to produce in 1936, but the output was much less. The 
chief output of the district in 1936 was high-grade gold ore from the 
Cougar group. | 

Thunder Mountain district—The Sunnyside mine at Stibnite, the 
only lode producer in the Thunder Mountain district, was sold late in | 
1935 to the Thunder Mountain Mining & Milling Co. The property | 
was operated in 1935 by the Sunnyside Mining & Milling Co., which 
treated 2,340 tons of gold ore by amalgamation and concentration. 
The output in 1936 was much less than that in 1935. Nearly half the | 
gold produced in the district in 1936 was recovered from placer claims. | 

_ Yellow Pine district—The output of ore and the production of gold | | 
in the Yellow Pine district in 1936 were less than in 1935, as there 
was a decline in the production of ore from the Meadow Creek prop- : 
erty, virtually the only producer in the district. The Yellow Pine 
Co. operated the property continuously in both years, and several : 
thousand tons of ore containing chiefly gold and antimony were 7 
treated in a 200-ton flotation-concentration plant; the resulting con- __ 
centrates, including antimony, were shipped to a smelter in Utah. | | 

WASHINGTON COUNTY | 

Nearly all the metal output of Washington County in both 1935 | 
and 1936 was first-class silver ore from the Silver Still property near : 

_...Mineral_in the Washington. district...The Silver Still Mining Co. ----—— 
operated the mine throughout both years; the output of ore and its 
metal content in 1936 were about the same as in 1935.
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The output of gold, silver, copper, lead, and zinc from Montana | 
ores and gravels in 1936, in terms of recovered metals, was estimated 
at 181,100.00 fine ounces of gold, 11,585,600 fine ounces of silver, | 
219,104,000 pounds of copper, 38,238,000 pounds of lead, and 99,246,- 

| 000 pounds of zinc. These figures are subject to revision after com- 
pilation of the final tabulations. This output compared with a pro- 
duction in 1935 of 151,088.03 fine ounces of gold, 9,322,951 fine ounces 
of silver, 154,957,470 pounds of copper, 31,177,525 pounds of lead, and 
109,561,477 pounds of zinc. There were 681 lode mines and 551 
placers operating in Montana in 1935; in 1936 the number of operating 
lode mines was about the same as in 1935, but the number of placers 
decreased. | 

From 1904 to 1935, inclusive, the total output from Montana mines 
______was as follows: Ore, 141,355,586 short tons;. gold, 4,102,697.68 fine 

ounces; silver, 353,669,643 fine ounces; copper, 7,353,415,798 pounds; 
lead, 626,001,773 pounds; and zinc, 2,907,683,034 pounds. The total 
value of the output from 1904 to 1935, inclusive, is $1,756,196,983; 
the value of the 1936 output is estimated at $42,190,363, and the total 
value of the output from 1862 to 1936 is estimated at $2,897 ,407,045. 

Calculation of value of metal production.—The value of metal 
production herein reported has been calculated at the prices given 
in the table that follows. Gold in 1932 is figured at $20.671835 per 
ounce, the Treasury legal coinage value for fine gold from January 18, 
1837, to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per 
ounce, the yearly average weighted United States Government price ”; 
and in 1985 and 1936 at $35 per ounce, under authority of the Gold 
Reserve Act of January 31, 1934. The silver price in 1932 and 1933 
is the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464-+per ounce) for newly mined silver; and 
in 1935 and 1936, the yearly average weighted Treasury buying price 
for newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 

~ 1 Figures for 1936 are preliminary; detailed data with final revisions will be released later. 
2The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 

per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government 
fluctuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. . 
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| Prices of gold, silver, copper, lead, and zinc, 1932-86 | | 

; Year ¢ Gold. Silver Copper Lead Zinc 

Per fine ownce| Per fine ownce| Per pound Per pound Per pound 
1982..___.-_---------- ae eee ee eee 1$20.67-+|  ” $0. 282 $0. 063 “$0. 030 $0.030 
1933... _---- 22-2 n nee eee 25. 56 . 350 . 064 . 037 . 042 
1984__.....---------- =e eee ene 34, 95 2, 646-++ . 080 . 037 . 043 
1985... ------ n-ne ene 35. 00 . 71875 . 083 . 040 044 

| 1986... ------------ eee e nena 35. 00 7745 . 092 |. . 046 . 050 

| oe 1 $20. 671835. | | 2 $0, 64646464. 

, To continue annual detailed statistics for Montana on mine produc- 
tion, classes of ore, methods of recovery of metals, and mining dis- 

| tricts, the data for 1935 not available for inclusion in Minerals Year- 
, book, 1936, are supplied in this chapter. : | | | 

Mine production of gold, silver, copper, lead, and zinc in Montana, 1932-36, in 
| : terms of recovered metals 

| produce Gold (lode and placer) | Silver (lode and placer) | 
Year _ | Ore (short | 

ns aes tons) OT 

| | Lode | Placer Fine ounces} Value /|Fine ounces} Value 

| 1932__....--.-...--.-.----| 390 232 765,014 | 40,602.01 | $839,318 | 1,686, 213 $475, 512 
1933_......---------------| 426 2761 862,486 | 57,822.20 | 1,477,935 | 2,660,700 | 981,245 
1934.....___....--.--.-| 5883] 654 | 1,066,952 | 97,445.95 | 3,405,736 | 4,006,468 | 2, 590,040 
1935_._.......----------.-| 681 551 | 2,412,113 | 151,088.03 | 5,288,081 | 9,322,951 | 6, 700, 871 
1936 1_____..._.-----------| @) (?) 8, 738, 800 | 181,100.00 | 6,338, 500 | 11, 585, 600 8, 973, 047 

Copper Lead Zine . 

Year |. ee Total 
value 

Pounds Value Pounds Value Pounds. Value 

1932.__..-...--| 84,847,349 | $5,345,383 | 2, 157, 766 $64,733 | 4,393,034 | $181,791 | $6, 856, 737 
1933_.....---.-| 65,476,375 | 4,190,488 | 13, 163, 432 487,047 | 41,448,905 | 1,740,854 | 8, 827, 569 
1984__....-...-| 63, 265,000 | 5,061,200 | 20,010, 000 70,370 | 61,442,256 | 2,642,017 | 14, 439, 363 

- 1935__-.-------] 154, 957,470 | 12,861,470 | 31,177,525 | 1,247,101 | 109,561,477 | 4,820,705 | 30,918,228 
1936 1_....-----| 219, 104,000 | 20, 157, 568 | 38, 238,000 | 1,758,948 | 99,246,000 | 4,962,300 | 42, 190, 363 

1 Subject to revision. . . 
2 Figures not yet available. 

| Gold and silver produced at placer mines in Montana, 1931-35, in fine ounces, in 
| ierms of recovered metals 

Sluicing Dry-land dredges ! Floating dredges | Total 

Year |---| 
Gold Silver Gold Silver Gold Silver Gold Silver 

1931........-.-| 1,907.86 933 |__.---------|----------|------------|----------] 1, 907. 86 233 
1932...........| 8, 537. 42 499 |_____..---..|----------|------------|----------| 3, 587. 42 422 
1933.....--...-] 4, 022. 86 500 | 1, 546. 49 275 | 3, 135.73 448 | 8,705.08 | 1,223 
1934........-..| 5,607.71 686 | 4,877.79 889 | 15,058. 39 1,562 | 25,543.89 | 3, 137 
1935.....------| 4, 586.48 647 | 9,031.88 1,554 | 12, 680.87 1,294 | 26,299.23 | 3, 495 

1 Dragline and power-shovel excavators with sluices or special amalgamators. 

Gold.—The output of recoverable gold from mines in Montana in 
1936 was about 181,100.00 fine ounces compared with 151,088.03 in 
1935 and 97,445.95 in 1934. Placer mines produced about 40,800.00 
fine ounces of gold in 1936 compared with 26,299.23 in 1935, an 
increase of about 14,500 ounces, and gold mines increased about
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15,500 ounces. Nearly all the increase in gold from placer mines in 
1936 was from two dredges that started operations in 1935 and-ran - 
continuously during 1936—the floating dredge of Porter Bros. Cor- 
poration at Helena, which started operations in November 1935, and 
the dry-land dredge of Humphreys Gold Corporation at Virginia City. 
The floating dredge at Pioneer operated regularly in 1936, and its 
output of gold was about the same as in 1935; other operations | 
included the Winston Bros. Co. plant on Prickly Pear Creek near 
Clancy and the Eldorado plant in Washington Gulch, Powell County. oe 

-.. Small-scale placer operators-produced. about 4,500 ounces of gold in. — -—- 
1936, about the same asin 1935. Gold from lode mines increased from 
124,789 ounces in 1935 to about 140,300 in 1936. Gold from copper | 
ores and lead-zinc ores from Butte properties of the Anaconda Copper 
Mining Co. was more than double that in 1935, and there was a sub- 
stantial increase at the Ruby Gulch property in Phillips County. 
Other large producers of gold in 1936 included the Gould, Spring Hill, 

_ Little Ben, Golden Messenger, and Comet mines, each of which pro- 
duced more than 5,000 ounces of gold. | | 

Silver.—The output of recoverable silver increased from 9,322,951 
ounces in 1935 to about 11,585,600 in 1936. Nearly 68 percent of the 
siver came from copper ores and lead-zinc ores from the Butte dis- 
trict, most of which was produced by the Anaconda Copper Mining | 
Co. Other large silver producers included the Trout, Comet, Flathead, 
and Granite Bimetallic mines. (Lead-zinc ore was the product of the ! 
Trout and Comet mines; siliceous silver ore was the product of the : 
Flathead and Granite Bimetallic mines.) The Lone Pine & Argyle : 
Silver mine in the Vipond district, Beaverhead County, was also an 
important silver producer in 1936. , | 

Copper.—The Anaconda Copper Mining Co. at Butte as usual pro- — 
duced nearly all the State output of copper, which increased from 
154,957,470 pounds, in terms of recoverable metal, in 1935 to about 

— 219,104,000 pounds m 1936. In addition to the usual mining, milling, | 
_______and_smelting operations on copper ores, the Anaconda Copper Mining — — ____ 

Co. reopened the sand-leaching plant at Anaconda and re-treated 
nearly 550,000 tons of old copper tailmgs by a combination of acid- 
leaching and flotation. Nearly all the remainder of the copper came 
from lead-zinc ores. Copper was by far the most important mineral | 
product of Montana in 1936. 
Lead.—The output of recoverable lead in 1936 was about 38,238,000 

pounds compared with 31,177,525 in 1935. Lead-zinc ore from the 
Orphan Girl and Emma mines at Butte (operated by the Anaconda 
Copper Mining Co.) and the Jack Waite, Comet, and Trout mines 
yielded about 85 percent of the total output. Ore from these mines 
was treated at four selective flotation plants. The slag-fuming plant 
at East Helena, also operated by the Anaconda Copper Mining Co., _ - 
was an important producer of lead in a zinc-lead fume sent to the 
Great Falls zinc-reduction plant. 
Zine.—The recoverable output of zinc decreased about 9 percent— 

from 109,561,477 pounds in 1935 to about 99,246,000 in 1936. About 
67 percent of this zinc came from the Orphan Girl and Emma mines 
at Butte. Other important producers of zinc in 1936 were the Trout, 
Comet, and Josephine mines and the slag-fuming plant at East 
Helena. The Anaconda Copper Mining Co. operated the Orphan 
Girl and Emma mines and the slag plant at East Helena while the 
Josephine mine was operated by lessees from the company.
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Mine production of gold, silver, copper, lead, and zinc in Montana in 1935, by counties, in terms of recovered metals 
re egg A A 

OO 

Gold a Silver 

Mines producing Ore | | . 

County Lode Placer ‘Total Lode Placer Total 

Short Fine 1 Fine Fine Fine Fine Fine Lode| Placer | Total] tons ounces Value ounces Value ounces — Value | ounces Value | ounces) VU] ounces | Value 

Ke . 

Beaverhead_....-.-.-| 49 23 72| 41,928 | 10,369.20 | $362, 922- 81.00 | $2,835 | 10,450.20 | $365,757 | 255, 705 | $183, 788 7 $5 | 255,712 | $183,793 
Broadwater....-....-| 69 34] 103 | 32,463]  7,356.00| 257, 460 144.17 | 5,046 | 7,500.17] 262,506] 44,288] 31,832] 18 13| 44,306] 31945 4 
Carbon....-----------|------ 4 4 |e nn ee n| nee nn en e| anne ee en ee 6.77 237 6.77 237 |_.--------|----------[enee---[eeeeene[-----c-e--[eee---e-- 
Cascade.....---------| 18 |--------| 18 3, 614 30. 80 1, 078 |_-.---.----|--------- 30. 80 1,078 | 29,632 | 21,208 |.--..-|.-..-..| 29,632] 21,298 © 
Deer Lodge.------.---| 25 13 38 | 15,432 | 2,975.20! 104, 132 45.80 | 1,603] - 3,021.00] 105, 735 7, 552 5,428 |_-.----|-------| 7, 852 5,423 = 
Fergus. -.------------ 15 6 21 1, 609 231. 60 8, 106 54, 77 1, 917 286. 37 10, 023 14, 510 10, 429 11 8 14, 521 10, 437 C4 

Flathead_...---------| 2 |-------- 2) 18,279 2. 00 70 |.----------}---------| 2. 00 70 | 537,888 | 386,607 |_----.-|.----.-| 537,888 | 386,607 “ 
Gallatin.__-----------|------ 1 1 |----------|-----------|---------- 2. 20 77 2, 20 TT | on ---na-|annnnnwene|-nenene[----2--[oeennneeee|enenennee RY 
Granite.-....-..------ 68 40 108 | 120,290} 10,074.00] 352, 590 209. 66 9,088 | 10,333.66 | 361,678 |1, 068,736 | 768,154; 46 33 |1, 068,782 | 768, 187 be 

Jefferson..-.-....-----| 88 31 119 | 109, 097 9,888.00 | 346,080 | 2,732.03 | 95,621 | 12,620.03 | 441,701 | 428,768 | 308, 177 647 465 | 429,415 | 308,642 tp 

Judith Basin--.....--- 3 2 5 59 1, 40 . 49 7,97 279 9.37 | : 328 | ~—-:1, 184 815 |.-----.{----..- 1, 134 815 bd 

Lewis and Clark-..--- 63 79 142 | 276,254 | 27,605.00} 966,175 | 2,931.46 | 102,601 | 30, 536. 46 |1, 068, 776 88, 697 63, 751 302 217 88, 999 63, 968 ss] 

Lincoln.......-------- 7 7 14 7, 239 1, 306. 80 45, 738. 57. 60 2, 016 1, 364. 40 47, 754 11, 609 8, 344 7  § 11, 616 8,349 6 

Madison...--..------| 171 37 208 63,549 | 22,260.40] 779,114) 4,796.00 | 167,860; 27,056.40; 946,974 85, 056 61, 134 839 603 85, 895 61, 737 Oo 

Meagher...-..--.-.-- 1 10 ll 58 32. 60 I, 141 73.97 |. 2,589 106. 57 3, 730 i) 18 18 13 43 31 Ps 

Mineral...-----------| 2 34 36 3 . 20 7 330.00 | 11, 550 330.20 | 11,557 96 | . 69 14 10 110 79 «Of | 
Missoula.......-.----| 7 24. 31 1, 508 414.40} 14,504] 473.77] 16,582] | 888.17] 31.086°| 8,288] 5,957 18 13 8, 306 5,970 ya 
Park. ....--.--------- 7 20 27 45, 271 6, 967.40 | 243, 859 832.00 | 29, 120 7,799.40 | 272,979 1, 863 - 1,339 139 100 2, 002 1, 489 CO 

Phillips. ..--.....-.-. 5 4 9 33,826 | 11,564.20 | 404, 747 20. 03 701 | 11,584.23 ) 405, 448 20,736 | 14,904 7 5 20, 743 14, 909 8 

Powell....--.-------- 25 45 70. 16, 388 4,330.60 | 151,571 | 12,779.60 | 447,286 | 17,110.20] 598,857 | 146,706 | 105,445 | 1,337 961 148, 043 | 106, 406 

Ravalli-....-.-.-.-.-| 5 5 10 2, 569 655.20 | 22, 932 248.20 | 8, 687 903.40 | 31,619] 10,887 7, 825 14 10} 10,901] ‘7,835 
Sanders........--...-| 2 2 4| 11,229 33. 20 1, 162 73.23 | 2, 563 106.43.| 3, 725 9,543 | 6, 859 14 10 9, 557 6, 869 
Silver Bow -.--------- 49 130 179 |1, 611,448 | 8,690.60 | 304, 171 349.00 | 12, 215 9, 039.60 | 316, 386. |6, 547, 737 |4, 706, 186 57 41 (6, 547, 794 |4, 706, 202 

681 551 | 1, 232 |2, 412, 113 | 124, 788.80 |4, 367, 608 | 26, 299.23 | 920,473 | 151, 088.03 |5, 288, 081 |9; 319, 456 |6, 698, 359 3,495 | 2,512 |9, 322, 951 |6, 700, 871 
Total, 19384......-....] 583 654 | 1, 237 |1, 066,952 | 71, 902.06 |2, 512,977 | 25, 543.89 | 802,759 | 97, 445. 95 3, 405, 736 |4, 003, 331 |2, 588, 012 | 3, 137 | 2,028 |4, 006, 468 |2, 590, 040 

| |
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Mine production of gold, silver, copper, lead, and zinc in Montana in 1935, by counties, in terms of recovered metals—Continued | 

| Copper Lead | Zinc Total value | 

County | DO 2 

Pounds Value - Pounds Value Pounds Value Lode Placer | Lode and tH | placer gy 

Beaverhead.........----..--------------- eee eee eee 6h, 554 $5, 109 126, 850 $5, 074 2, 614 $115 $557, 008 $2, 840 $559, 848 ic 
Broadwater. ....-------------- een e eee enn 7, 964 661 193, 000 7, 720 - 14, 068 619 298, 292 5, 059 303,351 
Carbon... 22-22 enn enn pee eee bee ene [eee ee ene [anne een nee e [eee ee ee ne = [ence een ee nn ne | eee ee eee e ee lee cee eee 237 237 =< 
Cascade....---- 2 eee nnn nee ne 2, 398 199 63, 625 2, 545 3, 773 166 25,286 |__.....-.._- 25,286 & Deer Lodge. .....--2---------------- +222 eee eee eee eee 1, 590 1, 128 7,975 319 |_.------------|------------| 111, 007 1, 603 112,610 
Fergus....-.------------ 2-0 none eee eee | 241 20 1, 250 50 |_..-.-----.2-.|------------ 18, 605 1, 925 20, 530 | 
Flathead ._.-...----------------------- 2-2-2 ene nnn fee nee penne eee nen ee ee pee een ee | eee eee eee [eee eee eee [eneeeeeneene} 386,677 |_-.--28__- 386,677 © 
Gallatin....-..----2- 2 ee eee ee eee [eee tenn [eee eee eee fee eee ee neon pee eee nee] eee nee eee ee | oe eee] eee ee 77 77 © 
Granite. .....-..---- 2-22 eee ee eee eee nee 440, 699 36,578 | 1, 981, 000 79, 240 9, 492, 250 417,659 | 1, 654, 221 9,121| 1,663,342 ‘VU 
Jefferson......--------- eee eee nee ee 248, 145 20,596 | 2,769, 800 110, 792 2, 151, 136 94, 650 880, 295 96, 086 976, 381 rd Judith Basin...........0-22 2 one eee eee | 241 20 44, 875 1, 795 |..-.-----.---.]-...-------- 2, 679 279 29588 © 
Lewis and Clark._..........-.--.----------------ee eee eee 6, 566 545 | 2, 632, 925 105,317 | 22, 193, 159 976,499 | 2,112,287 | 102,818 | 2,215,105 
Lineoln......----2 2-2 eee eee nee eee ene 6, 000 | 498 215, 000 8, 600 182, 182 8, 016 71, 196 2, 021 73, 217 
Madison...-..---------.------------- ene eee eee eee eee 55, 361 4, 595 123, 100 4,924 |___._.---.-.-.|_--.---.-.-- 849, 767 168, 463 1,018,230 & 
Meagher.......2.------------ nnn eee ene ene | 36] 3 |_-----------|------------|--- eee eee [eee eee eee 1, 162 2, 602 3,764 & 
Mineral...... 2.2 -------- nnn enn eee eee eee | nee bene new eee eee en ee 1, 650 66 |.--------.----]-------- ee 142 11, 560 11,702 & | Missoula.-.-----.-.---.-..+-2-0- 02-0 ese eee eee 51,265 | 4, 255 9, 825 393 |.__..-.-...--|.--.-.2-----| 28, 109 16, 595 41,704 | 
Park........--------- eee nee eee eee een 1, 880 156 300 12 |.-------------|----- eee 245, 366 29, 220 274,586 ~ 
Phillips. ..-....-------------0-+-----2---0-0-ceeeeceeeeeeneoe- | 618 43 |___.--..----|..----------|---.----------|------------| 419, 694 706 420,400 > 
Powell._.....-.----.-------2 eee eeeeeeeee 32, 446 2, 693 159, 075 6, 363 |_| 266, 072 448, 247 714, 319 7 
Ravalli_---..-...------ 2-2 -- eee enn ee eee 73, 289 6, 083 625 25 |----.---------|---------.-- 36, 865 8, 697 45,562 & 
Sanders..--....-..----.---.- een ee eee eee 26, 289 | 2,182 | 2, 241, 675 89, 667 230, 068 10, 123 109, 993 2, 573 112, 566 
Silver BOW..........------2.0202---2-2eeeeeeeee eee ee enone eee n-| 158, 928, 988 | 12, 776, 106 | 20,604,975 | 824,199 | 75, 292, 297 | 3,312, 858 | 21, 923, 520 12,256 | 21,935,778 N | 

; 154, 957,470 | 12,861,470 | 31,177,525 | 1,247,101 | 109,561,477 | 4,820,705 | 29,995, 243 922,985 | 30, 918, 228 Zz : 
Total, 1984... oe eee 63, 266, 000 | 5,061, 200 | 20, 010, 000 740, 370 61, 442, 256 | 2,642,017 | 13, 544, 576 894,787 | 14, 439, 363 

| he | 
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| Gold and silver produced at placer mines in Montana in 1985, by counties, in fine 
| ounces, in terms of recovered metals | 

| . . Sluicing Dry-land dredges!| Floating dredges | Total 

County | C—-: oO OTF) eT 

Gold | Silver | Gold | Silver Gold Silver Gold Silver 

Beaverhead--_._-....---. 81.00 7 |.--------.|--------|------------|-------- — 81.00 7 
Broadwater......-..--..] 136. 54 17 7. 63 1 ji-----------]-------- 144. 17 18 
Carbon...._--.-------.-- 6.77 |_--.----|----------|--------|------------|-------- 6.77 |--..---- 
Deer Lodge. ---..-----.-- 30.06 |....-.-- 15.74 |...-.---|_----.-----]-------- 45.80 {...--.-- 
Fergus. .._..---..------- 54. 77 ll |-----.--.-]--------]------------|-----2-- 54,77 — ll 
Gallatin......--..----.-- 2.20 |-...----|----------|--------|------------]-------- 2.20 |_--....- 
Granite......--.-.......| 259. 66 46 |----------|_.-_----]---+--------]-------- 259. 66 46 
Jefferson._--.-..--..-.--| 284.39 69 | 2,497.64 | 578 |_..-..----.-|.__-..--| 2, 732.08 647 
Judith Basin.-.--..-....| 7.97 |-----.--|_..-------|--------|------------|------=- 7.97 |....-.-- 
Lewis and Clark__......| 535.47 70 10. 51 7 2, 385. 48 225 2, 931. 46 | . 302 
Bincoln._.....-.-.------ 57. 60 7 |-.---.---.|--------|------------]-.------ 57. 60 7 
Madison.._.......------} 229.10 29 | 4, 566. 90 810 |---.--------]-.---.-.| 4, 796.00 839 
Meagher. _..-..--------- 73. 97 18 |_..---..-.]------.-|------------|-------- 73. 97 18 
Mineral. ._....---.--..--| 330.00 14 |. -. |---| ------------|-------- 330. 00 14 
Missoula. -_-...-..-----.- 177. 41 - 12 296. 36 6 |_..---------]-------- 473. 77 18 

- Park_.........---.------| 832.00 139 |...-..----|--.-----|------------|-.------ 832. 00 139 
Phillips___....-....-.--- 20. 03 7 |.--------.]-2------|------------|.------- 20. 03 7 
Powell__......-.......--| 1,083.75 | * 180 | 1, 400. 46 138 | 10,295.39 | 1,089 | 12,779.60 1, 337 
Ravalli........-----..--- 11. 56 j-.------ 236. 64 14 |--.---------}-------- 248. 20 14 
Sanders. .._-.-...------- 73. 23 14 |_...._-.--|--------|-~----------|-------- 73. 23 14 
Silver Bow......-.......| 349.00 57 |-.--------|--------|+-----------]-------- 349. 00 57 

4, 586. 48 647 | 9,031.88 | 1,554 | 12,680.87 | 1,294 | 26,299. 23 3, 495 
| ._ Total, 19384. ...-..--..--.} 5, 607. 71 686 | 4,877.79 889 | 15,058.39 | 1,562 | 25, 543. 89 3, 137 

. 1 Dragline and power-shovel excavators with sluices or special amalgamators. , 

" | ' MINING INDUSTRY 

| The marked increase in output of copper in both 1935 and 1936 was 
of especial interest to the mining industry in Montana. The output 
of copper ore from Butte has increased gradually since 1934, and the 

2 copper department of the Anaconda Copper Mining Co. was operat- __ 
| ing at near capacity at the end of 1936. The copper output in 1936. 

(219,104,000 pounds) was considerably larger than the average annual 
output (173,787,409 pounds) for the decade 1927-36. The increase in 
value of copper produced in 1936 compared with 1935 accounted for 
65 percent of the total increase in value of State output of all five | 
metals. There were also substantial increases in value of gold and 
silver produced, and copper ore was also responsible for most of 
these gains. | 

Activity continued at properties producing gold ore in 1936. New 
cyanide mills were constructed at the Ruby Gulch mine in Phillips 
County, and two new cyanide plants were built at properties near 
Argenta in Beaverhead County; gold mills at several other properties 
were reconditioned and enlarged.
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. ORE CLASSIFICATION | 

Ore sold or treated in Montana in 1935, with content in terms of recovered metals a 

Mines| | |. i | 
Source produc-| Ore — Gold Silver | Copper Lead Zine . ao, 

ing _ | | 

Short — Fine Fine 
tons ounces ounces Pounds Pounds | Pounds 

Dry gold ore.-.--.....-.....| - 455 | 487,467 |104, 142.26). -270, 4385 179, 241 -362, 300 |... cee 
Dry gold and silver ore._.._. 34 35,532 | 5,777.21 | 241, 498 59, 815 297,075 |_..-....-.. . 

~~ py silver ore....2-2-2..----, «=: 108 | ~~ 81, 854 | 2, 103. 83 41, 162, 353-| ~~ 166, 887 - + 427, 388- Deteescusle Werner 

1595 | 554,853 |112, 023.30 11,674,286 | 405,443 | 786, 763 |_.......__- | 
Copper ore......-.---------- 8 |1, 259,802 | 2, 704.24 |4, 350, 353 |152, 949,955 |__......._.|_---------- | 
Lead ore...-.-.----.----....{ 84 | 9,085} 1,101.25 |’ 81,384 14, 028 | i, 071, 633 |__7-2-- 
Zine ore._.......-.---------- 1} 128,441 [icl-22222..|) 18,127 |... 2. ..] 2, 478, 550 | 22, 156, 886 
Copper-lead ore_.-.....----.- 2 308 3. 86 1, 464 4, 062 16, 721 |... 2-2. 
Lead-zine ore.....-----------| 17 | 464,534 | 8,956.15 |3, 198, 842 | 1, 583, 982 |26, 823, 858 | 87, 404, 591 | 

Total, lode mines.....| 1681 |2, 412, 113 |124, 788. 80 |9, 319, 456 |154, 957, 470 |31, 177, 525 |109, 561, 477 
Total, placers.........-.....| 551 |.2._......| 26,299.93 |" 3,495 | 

oe | 1, 232 |2, 412, 113 |151, 088. 03 |9, 322, 951 |154, 957, 470 |31, 177, 525 |109, 561, 477 
Total, 1934.................-| 1,287 |1, 066, 952 | 97,445.95 |4, 006, 468 | 63, 265,000 |20, 010, 000 | 61, 442, 256 : 

1A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. | 

Value of metals from ore sold or treated in Montana in 1985, by classes of ore | 

Ore - | 
Class (short ‘Gold Silver Copper Lead Zine Total 

tons) value 

Dry gold ore..-.-...-.....---.] 487, 467|$3, 644,979] $194, 375 $14, 877| $14; 492/__...._._.1$3, 868, 723 
Dry gold and silver ore...__-_- 35, 532] 202,203] 173, 577 4, 965 11, 883]..........] 392, 628. 
Dry silver ore............-..-.| 81,854] 73,634) 835,441] 13,810/ «5, 096|_.._.....| 927, 981 | 

. . 554, 853] 3, 920, 816} 1, 203, 393 33, 652 31, 471|...-...---} 5, 189, 332 " 
Copper ore................----| 1, 250,892] 94, 648] 3, 126, 816] 12, 694, $46]...._____.|-----.---|15, 916, 310 
Lead ore.........-----.------- 9, 085 38, 544 58, 495 1, 164 42, 865|_...------ 141, 068 . 
Zine ore..-.--.--.--.----.--2..| 198, 441]_..-...---| 9, 435/.......".._] 99, 142° $974, 903] 1, 083, 480 

‘ Copper-lead ore.......-..-..-- 308 135 1, 052 337 669).....-----]. 2, 193 
| Lead-zine ore....-..--.-......| 464,534} 313, 465] 2,299, 168| 131, 471] 1, 072, 954) 3, 845, 802| 7, 662, 860 | 
——-—--—-—--—-Potal, lode mines ==2222- --2,-442- 4148 4,367; 608 ; ; 698; 35 12,861, 4 3 247, 101 45% aS 29,995, 243-_____-__--_____ 

| Total, placers.............._._|_-_-...-..] - 920, 473 62,612). 922, 985 

| | 2,412, 113] 8, 288, 081] 6, 700, 871| 12, 861, 470) 1, 247, 101| 4, $20, 705/30, 918, 228 
Total, 1934._.....-........---.| 1, 066, 952| 3, 405, 736| 2, 590,040] 5, 061, 200| ° 740, 370| 2, 642, 017|14, 439, 363 

Gold ore.—The output of gold ore m Montana in 1935 was 437,467 
tons, a marked increase from 243,405 tons in 19384. Most of the | 
increase was in ore to gold and silver mills, but there was a substantial 
increase in gold ore smelted. Of the total gold ore produced in 1935, 
232,860 tons were treated at gold and silver mills, 147,048 tons were 
concentrated, and 56,489 tons were smelted. Mines in Lewis and 
Clark, Madison, and Park Counties produced about 60 percent of the 
total gold ore in 1935. 

Gold and silver ore-—The output of gold and silver ore increased 
31,158 tons in 1935; most of it came from the Emery mine in Powell 
County and the Jib mine in Jefferson County. About 75 percent of 
it was milled, and the rest was smelted. | 

Silver ore —The output of silver ore more than doubled in Montana 
in 1935. Most of it came from the Granite Bimetallic and Combina- 
tion mines in Granite County, the Flathead mine in Flathead County, 
and the Lone Pine & Argyle Silver mine in Beaverhead County. More 
than half the silver ore was milled; the rest was smelted. |
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Copper ore.—The output of copper ore in 1935 was nearly three 
times larger than that in 1934; as in the past, nearly all of it came from 
the Butte properties of the Anaconda Copper Mining Co., and most 
of it was treated by flotation concentration. Metals recovered from 

| copper ore (including the value of copper in precipitates) were valued 
| at $15,916,310, or about 51 percent of the total value of the State _ 

output. 
Lead ore.—There were no large producers of lead ore in Montana in 

1935, and the output was slightly less than that in 1934; most of the | 
1935 output was mulled. | 

Zine ore.—All the zine material treated in Montana in 1935 was slag 
from the lead smelter at East Helena, treated in a fuming plant by the 
Anaconda Copper Mining Co.; the output was nearly twice that in 

| 1934. | 
Lead-zine ore.-—The output of lead-zinc ore was nearly doubled in 

1935. All of it was treated by flotation, and most of it came from the | 
Orphan Girl and Emma mines at Butte, the Comet mine near Basin, 
and the Trout mine at Philipsburg. 

| Ore sold: or treated in Montana in 1985, by counties, with content in terms of | 
| | recovered metals 

| | DRY GOLD ORE : . | | 

County — Ore Gold Silver Copper Lead Zinc 

| . Short tons | Fine ounces | Fine ounces | Pounds Pounds Pounds © 
: Beaverhead-.._.......--------- 31, 825 9, 810. 26 27, 578 5,917 } 4,153 |_.--..-..--- 

Broadwater-_....---.---------- 31, 382 6, 863. 17 30, 065 7, 080 94, 344 |___.:---_--- 
Cascade......---.------------ 20 15. 46 § |---.-.---.--|------------|------------ 

: Deer Lodge..-.---.--.--2----- 15, 235 2, 926. 64 2, 275 12, 602 7,625 |_--..----.-- 
Fergus...........------------- 864 199. 13 1, 256 |......------]-.----------|------------ 
Granite.............-.-------- 25, 650 7, 443. 16 6, 426 6, 483 275 |_...------- 
Jefferson....-...----------=.-- 27, 042 5, 221, 14 17, 417 7, 858 71, 260 |----.------- 

a Lewis and Clark.._._..-.-.--- 151, 867 | 27, 501. 97 63, 934 3, 463 7,966 |-.-.---.---- 
Linecoln._.....-.-------------- 5, 839 1, 305. 46 10, 265 4, 530 106, 875 |_--_-------- 

| Madison........-..----------- 62,465 | 21, 975. 58 74, 099 54, 870 66,055 |.----------- 
Meagher.......--.-.-..------- - §8 32. 60 25 36 |-.----------]------------ 
Missoula. -_.-.--.-----.-.----- 553 362, 94 110 60 j-----.------}------------ —, 
Park..._.--------------------- 45, 271 6, 967. 40 1, 863 1, 880 300 j|_------------ 
Phillips......_._..-.---.------] 33, 826 | 11, 564. 20 20, 736 §18 |_---.-..----|------------ 
Powell.__.__..---.------------ 702 512. 59 2, 541 137 2,822 |__._-.-.--.- 
Ravalli__.._...---.----.------ 2, 569 655. 20 10, 887 73, 289 625 |__._-_-.---- 
Silver Bow.......------------ 2, 299 785. 36 953 518 |..-------...|---.-.------ 

437,467 | 104, 142. 26 270, 435 179, 241 362, 300 |_...-------- 
Total, 1934_.___.__-..--22-.-__- 243,405 | 63, 228. 42 159, 225 117, 184 233, 184 |_.---.-_---- 

DRY GOLD AND SILVER ORE 

Beaverhead-_..._.------------- 12 1.30 80 84 604 (eee eee 
Broadwater-__..-..------------ 22 5. 20 308 71 850 |.----------- 
Deer Lodge._...-..-..-.------ 80 43.16 2, 421 255 |_--.--.------|------------ 
Granite._....-.... 2-2-2 ee 91 17. 00 1, 184 j-.-.2 eee feel] 
Jefferson.__.......----.------- 18, 109 1, 291. 04 59, 690 26, 962 154, 6389 |_-.._---.---- 
Lewis and Clark..___....--.-- 29 8.39 335 96 1,189 |_______----- 
Madison-_.._.-..-------.----- 913 226. 81 6,328 |__..------_.]_---------_-|------------ 
Powell___..._..-_._.---------- 15, 633 3, 786. 31 142, 862 32, 202 139, 793 |..__.--.---- 

. Silver Bow___.__--_---_------ 643 398. 00 28, 290 145 |---| 

35, 532 5, 777. 21 241, 498 59, 815 297, 075 |__._..---_-- 
Total, 1934__.._..__._.-_- oe 4, 374 907. 18 48, 908 12, 844 2,200 |_...__._----



_ GOLD, SILVER, COPPER, LEAD, AND ZINC IN MONTANA 413 | 

Ore sold or treated in Montana in 1935, by counties, with content in terms of 
recovered metals—Continued : : 

DRY SILVER ORE 

County Ore Gold Silver Copper Lead Zine 

Short tons |Fine ounces | Fine ounces | Pounds Pounds Pounds 
| Beaverhead._.......-.._--.---- 9, 035 137. 02 212, 582 46, 000 1,568 |...__.______ 

Broadwater._....-._...______- 489 22. 50 9, 005 163 6,075 |_.-----___-- 
Cascade. _......-.___._-.._--- 187 8. 40 5, 913 627 4,623 j.----_____ .- 
Deer Lodge.__.--..-_--_-------- 116 5.10 2, 826 728 | - 150 Jue, ee 
Fergus.........-._.--.--.-.--- 740 31. 07 13, 071 212 j_--- eee 

__. _._Flathead_......---------2 ed 18,279 | 2.00]. 587,888 Jf... 
Granite....... 0-2 48, 507 1, 474. 79 298, 333 115, 772 70, 984 |... --_____- 
Jefferson.................--.-. 816 49, 84 8, 417 2, 439 42,867 |... 
Lewis and Clark__........._.- 20 2. 30 270 58 1,069 |___._-_____. 
Madison..__-_.....__.---__-.-. - 75 2. 00 2, 547 230 §2 |_---- - 
Silver Bow_...-___._..-_-.--- 3, 590 368. 81 71, 501 158 |..------ | 

81, 854 2, 103. 83 1, 162, 353 166, 387 127,388 |-.-..- 8 
' Total, 1934... 40, 049 749. 64 | 399, 730 29, 437 77, 701 |.-.--------- 

COPPER ORE | | 

Beaverhead............------- 40 4.00 | _ 7 2,976 |......-.....|....------ 
Granite._.__........._--..--.- 6 7, 00 480 885 |_--.----_ 2 _ fe, 
Jefferson.._...._..-..-.._----- 102 15. 07 1, 923 7, 861 {--. 2 yee 
Missoula............-.-.-.---- 897 48. 00 7, 712 48,713 |--....--.--_|_..--.--2 
Sanders..............--.-.-.-- 76 11.17 103 14,265 |... 22 |e 
Silver Bow_..-._..--..--------| 1, 258, 771 2,619.00 | 4,340,128 }152, 875, 255 |... 2]. 

| 1,259,892 | 2,704.24 | 4,350,353 |152,949,955 |-.........__|........_._- 
Total, 1934_......---- ll 458, 587 1, 396. 18 1, 808, 104 | 61, 837,368 |_..-..._.___]_-._.__ 8. 

LEAD ORE 

 Beaverhead..................... 990 416. 26 15,099|  6,519| 118,456|.........__- 
Broadwater__........-.-....-- 531 445. 94 4,311 244 80, 304 |_---...- 2 
Caseade_.........------ 22. 3, 142 | 5. 65 22, 510 182 - 49,273 j.---e 
Deer Lodge_____.--.--.--.---- 1 . 30 30 5 200 |-__..-_..._. 
Fergus..........--------------|. 5 1. 40 183 29 1, 250 |------------ 
Granite_....-...-..----.-.2 .. i 88 3 2,010 |.-----_-._._- 
Jefferson_._....--...--..------ 3, 377 86. 70 26,136 | - 2, 588 83, 104 J... - 
Judith Basin___.__...22.. 22. 59 1. 40 1, 134 241 44,875 |.-----__-___- 
Lewis and Clark. .....--..-... 444 52. 29 6, 315 925 98, 528 |_--.___--___- 
Madison...._.-.-_.---.....--. 96 56. 01 2, 082 261 56, 993 |..-_-__-____. 
Mineral__...-.------------- ee 3 - 20 Ts 1, 650 |-------__- e 
Powell_.._._..._....___-_.-._. 53 31, 70 1, 303 107 16,460 j--_---_ 
Sanders__....._.__-._..--_-.. 377 3. 20 2, 065 2,924 517, 505 |--...._.---- 
Silver Bow... 2-222 at ED BD Lara iS 025 [ST OT 

9,085 | 1,101.25. 81,384 | 14,028} 1,071,633 |_........__- 
Total, 1934..-...-.--.. 2-2 ee]. 10, 321 2, 544, 41 152, 723 23, 975 2, 578, 153 }..---..-_._- 

, ZINC ORE. 

Lewis and Clark........--..--| 123,441 |_..------] 18,127 |_-_._-......| 2,478, 550 | 22,156,886 
123, 441 |.......--... 13,127 |............| 2,478,550 | 22, 156, 886 

Total, 1934.-_......-..-.---_-- 65,913 |...---..---- 6,944 |-..........-| 1,352,189 | 13, 464,977 

COPPER-LEAD ORE 

Caseade..........--..---.-.-- 250 0. 40 998 1, 570 6,896 |_.....-.-.-- 
Missoula..............._-.-.-- 58 3. 46 466 2, 492 9,825 |__.-_...___- 

. 308 3. 86 1, 464 4, 062 16, 721 |_-..-... 2. 

Total, 1934......-----..-------| @) ute teen |---| te | eee |e 

| LEAD-ZINC ORE 

Beaverhead._.....-..--------- 26 0.36 359 58 2, 069 2,614 
Broadwater.._.............--- 39 19.19 599 406 11, 427 14, 068 
Cascade. ......-.-.....-----.- 15 89 206 19 2, 833 3, 773 
Granite_......._....--..---_-- 46, 031 1, 132. 05 762, 225 317, 556 | 1,907, 731 9, 492, 250 

' Jefferson__.__.._..-_--____-_-- 59, 651 3, 224, 21 315, 185 200, 437 2, 417, 930 2, 151, 136 
Lewis and Clark_.__..-.____-. 453 40. 05 4, 716 2, 024 45, 623 36, 273 
Lincoln.____-.0-----_-_--- eee 1, 400 1, 34 1, 344 1, 470 108, 125 182, 182 
Sanders....-.....-..._.-_..--- 10, 776 18. 83 7, 375 9, 100 1, 724, 170 230, 068 
Silver Bow ._.......-.-.-..--- 346, 143 4,519.23 | 2,106,833 | 1,052,912 | 20,603,950 | 75, 292, 227 

464, 534 8,956.15 | 3,198, 842 1, 583, 982 | 26,823,858 | 87, 404, 591 

Total, 1934......-...2-.-- 22+. 244, 303 3,076.23 | 1,427,697 | 1,244,192 | 15, 766,573 | 47,977, 279 

1 None produced in 1934.
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| Zinc products! (as marketed from Montana mines and mills) sold to smelters and 
electrolytic plants an 1935 | : 

. | ——<—— 

ES 

, | C ' | Quay Gross Average Recovered 
Classification ounty ay zinc! | concen- | zinc! | | | —_ weight) trates. 

. Short tons | Pounds Percent Pounds 

: Zinc concentrates--| Beaverhead, Broadwater, Cascade, 85, 326 | 96, 115, 969 56.32 | 87,404,591 
Granite, Jefferson, Lewis and . 
Clark, Lincoln, Sanders, and 
Silver Bow. te 

no, | | 85, 326 | 96, 115, 969 56.32 | 87,404, 591 
Total, 1934. ...-.--|-----------------+-----2-------------- 49,907 | 53,375, 271 53.47 | 47,977, 279 

; . - 1 Exclusive of zine recovered from the treatment of current slag at East Helena. | 

) 7 ~, METALLURGIC INDUSTRY Oo , 

Of the 2,412,113 tons of material produced in 1935 in Montana, 
232,860 tons (9.65 percent) were treated at gold and silver mills, 

- 1,924,826 tons (79.80 percent) were treated at concentration mills, 

| 130,986 tons (5.43 percent) were shipped direct to smelters, and the 

| rest (123,441 tons) was treated at a slag-fuming plant. 

| Of the total material treated at gold and silver mills, 4,757 tons 

; were treated at straight amalgamation plants, 117,420 tons at straight 

- eyanidation plants, and 110,683 tons at combined amalgamation or 

7 cyanidation and concentration plants. The following table summa- 

7 rizes operations at gold and silver mills in 1935. | 

| Mine production of metals from gold and silver malls in Montana in 1936, by counties, 
ee | an terms of recovered metals - oe 

| Recovered in bullion 
Ore, old tailings, ete., |. 

| treated (dry weight) . 
Amalgamation Cyanidation 

| County oo 

| | Ore | Oidtaly | Gold | silver | Gold | Silver 

7 Short tons | Short tons |Fine ownces| Fine ownces|Fine ounces| Fine ownces 
Beaverhead.._..-------------- 17,407 |__--..-.---- ~ 3.55 J.--..-------]| 4, 343. 90 _ 8, 833 
Broadwater....--------------- 14, 333 |_-._.-...---] 203. 06 38 2, 606. 24 10, 716 
Cascade... .--.--------------- 20 j..-.....---- 15. 46 § |_--.--------|------------ 
Deer Lodge.....--~----------- 12, 552 ]-..-...----- 829. 39 17 |..----------].----------- 
Fergus....-------------------- 716 j..-..------- 38. 55 32 5. 64 12 
Granite__.....-.-------------- 18,281 |__________-- 136. 95 47 | 2,357.00 66 
Jefferson. .....---------------- 3,103 |-...-.------ 267. 80 35 |_-----------|------------ 
Lewis and Clark_-..---------- 67, 459 500 8, 419. 62 35, 008 6, 098. 79 4,134 
Lineoln........--------------- 4, 839 |_...-------- 859. 60 211 |..----.--.--|------------ 
Madison.-__...----.---------- 14,777 | 501 1, 189. 48 410 38. 80 . 40 
Meagher.__._.--.------------- 20 |....-------- 2.10 I] |....--------|------------ 
Missoula...._.__..------------ 300 |..---.---.-. 73. 91 10 |-.----------]------------ 
Park_..__...-.---------------- 45,267 |___.--.--.--| 4, 251.18 735 |_...--------|------------ 
Phillips___...._......_.-------- 32,665 |_....----.--]-.-.--------]------------| 7,426.40 | . 9, 165 
Powell.......__...-.--.------- 46 |_.-------... 66. 32 12 |.-----------|------------ 
Ravali_......-.._---..------- 61 |_----------- 31.92 |.....-..._--|------------|----------.- 
Silver Bow..._.._------------ 18 |__--------ee 6. 44 3 |------------]------------ 

231, 859 1,001 | 16,395.33 36,574 | 22,876.77 27, 966 
Total, 1934.............--..---| 130, 495 5,029 | 7, 754. 09 3,925 | 12,677. 19 32,779 |
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Mine production of metals from gold and silver mills in Montana in 1985, by oe 
counties, in terms of recovered metals—Continued 

. . Concentrates and recovered metal — | 

County Concen- 
trates pro- Gold Silver Copper | Lead 

duced 

_ | Short tons Fine ounces|Fine ounces| Pounds Pounds | 
Deer Lodge...-...-.----------------------] | 96 | 105.00 |. “15 118 foe oe 

ss Frergus........---------------------------- 3]. - 56.60 326 |------------|------------ 
Granite. ._._.--------------eee-eeeeeeeeee-| SCP BAO 76 £4104)  }4122 >> 7 
Lewis and Clark__._-...-----.---..------- 61 1, 225. 25 6,987 |_.-.-.--..--|---.----.--- 

—  Limeoln.... 2-22 184 425. 20 9, 995 4, 326 105, 141 
Madison..._..:..--.---------------------- 119 832.07 | 6, 806 2, 133 10, 615 
Missoula. .............----..~------------- 3 2.11 1 [...-------.-]--.--------- 
Park... -..---------------------- =e == 1,121 | 2, 712. 78 1,114 1,880 |: 300 
Powell._._.---....-------------------- eee 4 13. 30. 40 |...-..------ 50 

1,613 |. 5,505.01 25, 310 8,556} 116,228 - 
Total, 1934. .._..-.------------------------ 1,761 | 5,374.24 | 18,265 6, 329 93, 794 

Of the 1,924,826 tons of material treated.at concentration plants in 
1935 in Montana, 1,239,285 tons (64.38 percent) were treated at a 
copper flotation plant, 464,534 tons were treated at lead-zinc flotation | 
plants, and most of the remainder was siliceous ore (chiefly gold ore) 

| treated by flotation. a | | 

Mine production of metals from concentrating mills in Montana in 1988, by counties, | 
in terms of recovered metals oo | 

| : Ore and old tail- - : 
ings treated (dry Concentrates and recovered metal. _ 

. weight) . : 

_ County | Con- . 

| ore |,.0!4 | trates | Gola | silver | Copper | Lead | Zine tailings pre fo. pper | 

duced | | 

A SOE Short BNE PRN a 
Shorttons| tons tons ounces ounces Pounds Pounds | Pounds 

Beaverhead...._....- 26 |..------ 5 0. 36 359 58 2, 069 2, 614 
- Broadwater_.....-...| 11,119 |--.---..] 1,028 806. 49 | 819 2, 490 17,301 14, 068 

Cascade......--------} 3, 115 250 119 5.39 | 22, 436 1, 618 52, 781 3,773 
Granite_.............-}| 86,931 |...-....] 15,804 | 1,598.85 | 950,902 411, 304 | 1,975,099 | 9, 492, 250 
Jefferson.....-..----.| 92,451 | 3,329 | 11,892 | 5,663.35 | 359,574 225, 225 | 2,537,725 | 2, 151, 136 
Lewis and Clark.....| 77,644 | 1,000] 4,679 | 8, 169.05 7,471 4, 876 51, 317 36, 273 | 
Lincoln........--.---. 2,400 j-.....-- 290 22.00 1, 403 1, 674 109, 859 182, 182 
Madison..........--.] 36,657 |.-..-.-.] 2, 233 | 7,336. 20 16, 322 37, 854 21,171 }....--.... 
Powell...-..-.-..----| 11,700 |........| 1,300 |.1, 146.90 27,103 | — 147 2,479 |..-------- 
Sanders..........--.-| 10,776 |--.--.--| 1,457 | 18.83 7,375 9,100 | 1,724,170 | 230, 068 
Silver Bow-._-..-..-]1, 587, 428 |.-....--|413, 579 | 7, 744.73 |6, 366, 224 |141, 976, 971 |20, 603, 950 |75, 292, 227 

1, 920, 247 | 4,579 |452, 386 |32, 512.15 |7, 759,988 |142, 671,317 |27, 097,921 87, 404, 591 
Total, 1934...........| 807,045 | 5,463 |179, 924 |17, 455. 40 |3, 394, 761 57, 899, 550 |15, 958, 476 |47, 977, 279. 

Gross metal content of Montana concentrates produced in 1936, by classes of 
concentrates 

Concen- . Gross metal content 
Class of concentrates qrates tary a 

weight) Gold Silver Copper Lead Zinc 

Short tons | Fine ounces| Fine ounces; Pounds Pounds Pounds , 
Dry and siliceous--.-..-.----- 35, 548 | 27,610.63 414, 619 289, 779 302, 762 |...----.---- 
Copper. ..-.-..--------------- 315, 085 2,638.00 | 4,330,322 |144, 109,057 |...........-|-.-.-------- 
Lead.......-----..------------ 18, 020 3, 334.87 | 1,016, 418 852, 736 | 22,789,062 |_....-.----- 
Zinc. -.-..--------------------- 85, 326 4,433.26 | 2,022,941 756,805 | 5,391,945 | 96, 115, 969 
Copper-lead .......---.------- 20 . 40 998 1, 963 7,221 |.....----.-- 

453,999 | 38,017.16 | 7,785,208 |146, 010,340 | 28,490,990 | 96, 115, 969 | 
Total, 1984..........-.-------- 181,685 | 22,820.64 | 3,413,026 | 59, 966, 596 | 16,807,106 | 53,375, 271 

rm reer ASE ee
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| Mine production of metals from Montana concentrates in 1985, in terms of recovered 
. | metals 

BY COUNTIES 
0 eee 

_ Concen- Gold Silver Copper Lead Zine 

Short tons | Fine ownces| Fine ounces| Pounds Pounds Pounds 
Beaverhead_..........-.------ 5 0.36 359 58 2, 069 2,614 
Broadwater.....-.....-------- 1, 028 806. 49 819 2, 490 17, 301 14, 068 
Cascade... 2-2 119 | | 5.39 22, 436 1, 618 52, 781 3, 773 
Deer Lodge____._..-_-.._...-- 96 105. 00 15 113 [eee 
Fergus......_._---.----------- 3 56. 60 326 |..----------]..--_------- [ee Granite......._...------------ 15,826 | 1,731.55 950, 978 411,408 | 1,975,221 | 9, 492, 250 Jefferson._._..-...------------ 11,892 | 5,663.35 359, 574 225,225 | 2,537,725} 2,151,136 Lewis and Clark.._._..--..-.- 4,740 | 9,394.30 14, 408 - 4, 876 51, 317 36, 273 Lincoln. ....----.------.------ 474 447. 20 11, 398 6, 000 215, 000 182, 182 Madison.._._..-...----------- 2,352 | 8, 168. 27 23, 128 39, 987 31,786 |.-.---.---.. 
Missoula___-__.-...-------.--- 3 2.11 I joe. |---| eee . Park... 2-22-0022 1,121 | 2,712.78 1, 114 1, 880. 300 |_-----_---_- , Powell_...-..._-.------------- 1,304] 1,160.20] 27,148 147 2,529 |___--_-______ , Sanders....-...-.------------- 1, 457 18, 83 7, 375 9,100 | 1,724,170 230, 068 Silver Bow-------------------| 418,579 | 7,744.73 | 6,366, 224 |141, 976,971 | 20,603,950 | 75, 292, 227 

- . 453, 999 | 38,017.16 | 7,785, 298 |142, 679, 873 | 27,214,149 | 87,404, 591 Total, 1934_........-.---------| 181, 685 | 22,829.64 | 3, 413,026 | 57,905,879 | 16,052,270 | 47,977,279 

BY CLASSES OF CONCENTRATES 

Dry and siliceous____-....-_-- 35, 548 | 27,610. 63 414, 619 267, 529 289,157 |_.....-.__- Copper.....-..---------.-----] 315,085 | 2, 638.00 | 4,330,322 {141,009,938 |_...........|........__. Lead......-------------------- 18,020 | 3,334.87 | 1,016, 418 681,875 | 21,795,654 |___..._____. . Zinc..-.---------------------. 85,326 | 4,433.26 | 2 022,941 718,961 | 5,122,442 | 87,404,591 
Copper-lead .....---..--22.-22. 20 . 40 998 1, 570 6, 896 j.----.---.2. 

: The following table gives the total crude ore of smelting grade 
_ produced in Montana in 1935. In addition, 7,701 tons of old tailings, 

etc. (chiefly siliceous), were shipped for smelting, copper precipitates 
from Butte mine waters were shipped to the Anaconda smelter, and 

| zinc slag was treated at a fuming plant. 

Gross metal content of Montana crude ore shipped to smelters in 19865, by classes of ore 
ee 

Quantity Gross metal content 

Class of ore (dry a es as 

| weight) Gold Silver Copper Lead 

Short tons | Fine ounces | Fine ounces| Pounds Pounds 
Dry and siliceous____.._.--2_--__-- a eee 100,071 | 44,520.50 | 1, 277, 633 233, 839 374, 991 
Copper........-..-----2- eee 20, 607 169. 24 91,044 | 2,419,107 |_._.._-_-___. , Lead... ____. ee ee eee eee 2,549 | 1,045.05 39, 907 17,951 | 1,027, 916 
Copper-lead_....-.-.-2..- 22-2 58 3. 46 466 3, 110 10, 277 

123,285 | 45,738.25 | 1,409,050 | 2,674,007 | 1, 413, 184 
Total, 1984_____---- eee 51, 688 | 27, 900. 69 543, 027 213, 763 | 2, 707, 319
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Mine production of metals from Montana crude ore shipped to smelters in 1935, in 
. | terms of recoveredjmetals 

BY COUNTIES | 

Ore Gold Silver Copper Lead _ . 

| Short tons | Fine ounces| Fine ounces| Pounds Pounds 
Beaverhead.._-._..-----2----------------- 94,273 | 6,021.39 250, 854 61, 092 104, 211 
Broadwater. _..--------~---.------.------- 6, 863 3, 688, 21 32, 660 5, 474 175, 699 
Cascade.._..-----..-.-.----------- +. . 229 ~ 9.95 7,191 _ .780 10, 844 Se 

me Deer Lodge._._-..--.--.------.----.--- 2, 880 2, 040. 81 7, 520 13, 477 7,975 
Fergus_.-..--..---------------------------| 898 130.81 14,140}... 241]. 4,250 as 

~— ~“Flathead_..-----.- ee 18, 279 2. 00 537, 888 |_....-------|_.--.----.-. 
Granite____---_.----_------ 2 eee ‘10, 565 4, 733. 50 87, 244 18, 458 5,779 
Jefferson .__..-..-.--.--------.------------ 7, 867 3, 654. 71 54; 587 22, 038 123, 625 
Judith Basin._--_...-..2-- 22. 59 1.40 1, 134 241 44, 875 
Lewis and Clark__.._._.-. 22-2 ee 5, 831 3, 442. 48 20, 479 1, 635 101, 481 
Madison. __...--..--.-..-- 2-2 eee 11, 523 12, 821. 51 61, 343 15, 374 91, 314 
Meagher. ____.---------.---.-------------- 38 30. 50 14 36 |_..--.--.--- 
Mineral. ._.........-.-..----------.2-- eee 2 .20 | | 18 j-------2---. 450 
Missoula.._.__.-.---.--.-----------.--.--- 1, 208 338. 38 8, 277 51, 265 9, 825 
Park. _...------ oe eee 4 3. 44 14 |_-- ef ee 
Phillips........-.---.----.------..----.--- 1, 161 4, 137.80 11, 571 518 |_--- Le 
Powell__.__-_------- oe eee eee 4, 642 3, 104. 08 119, 551 32, 299 156, 546 
Ravalli._.__.---.-- 2 ee 2, 508 623. 28 10, 887 73, 289 625 
Sanders.._.-...----.----------------.----- 453 14, 37 2, 168 17, 189 517, 505 
Silver Bow ___-_._--.---.-- eee el 24, 007 939. 43 181, 510 2, 292, 092 1, 025 

123, 285 45, 738, 25 1, 409, 050 2, 605, 498 1, 353, 029 

Total, 19384___..-- 2-2 ee 51, 688 27, 900. 69 543, 027 188, 462 2, 593, 433 

BY CLASSES OF ORE | | 

Dry and siliceous...........-------..------ 100, 071 44, 520. 50 1, 277, 633 223, 596 358, 080 
Copper......-.---.-..--------------------- 20, 607 169, 24 91, 044 2, 366, 441 j.---..-.-.-- 
Lead_....-_----- 2 eee 2, 549 1, 045. 05 _ 89, 907 12, 969 985, 124 
Copper-lead - -.-...------------------------ 58 3. 46 466 . 2,492 9, 825



: REVIEW BY COUNTIES AND DISTRICTS aa 
- 00 

Mine production of gold, silver, copper, lead, and zinc in Montana in 1935, by counties and districts, in terms of recovered metals 

: 
| . 

| . Mines produce: Gold Silver. 

County and district — | Ore | | Copper Lead Zinc vane 
Lode | Placer Lode Placer Total Lode Placer Total 

Beaverhead County: Short ton’ | Fine ownces | Fine ounces | Fine ounces | Fine ounces | Fine ownces | Fine ownces| Pounds Pounds Pounds 
Argenta_._..---.-- 2-2 - 17 |_-.- eee 14, 014 5, 162. 54 |_._.._..-..-| 5, 162. 54 30, 254 j_----..2.--- 30, 254 2, 048 52, 225 |._...-.----.] $204, 693 
Bald Mountain.-....-__- 2 |e tuoi. 209 63.06 |_...-------- 63. 06 167 |_.......-.-- 167 1, 964 4,500 |--.- 222 Le. 2, 670 = 
Bannack.-._........-.-- 7 13 18, 091 4, 915. 83 50. 17 4, 966. 00 5, 472 7 5, 479 2, 807 200 |... 177, 989 be 
Big Hole.-_.--.-....--.-]...-.--- 5 |...--------|------------ 20. 17 90.17 |....-.------|-.----.-----|...---------|------.-----|----------|_.---.---o-- 706 = 
Blacktail__.......-_--__- a 183 2.00 j_...-----2-- 2. 00 2,098 |_--.---.---. 2,098 |_-....----.-|-.---2----]------ 1,573 & 
Blue Wing.......-.----- 6 |_------- 578 14, 54 |. eee 14. 54 13, 230 |_.----_ 2-2. 13, 230 723 2, 275 2, 614 10,284. 
Bryant___...-----..----- § | .----.e 1, 660 101. 54 J. ._i- eee 101. 54 29, 753 |_...--...... 29, 753 7, 349 63, 200 |... 2 22. 28, 077 E 
Chinatown._.._..-....--]_-.----- 2 |--.---.----|---.--------|  ~ 6.26 6.26 |---| oe] | ee | ee |e ee ene 219 
Dell... ----- 2 lee ) en 40 4.00 J..-... 2... 4.00 a 7 2,976 |..-.--.---}.--. eee 392 TR 
Elkhorn___._....--..-.-- ; oe en 94]. 3.00 |_..-.--..-- 3. 00 1,419 |... _... 22. 1,419 | . 2, 723 |..-.-.----].--- ene eee 1, 351 be 
Horse Prairie.._.....-_..]_.-..--- 2 |.---.------|------------ 3. 97° 3.97 |..---.------|-.---------- | ee eee nn ne nn eee | nee eee 139 bs 
Lakeview ._...--.---...-|_.-----. 1 jew 2 2-e | ---e-e . 43 243 |-.---------- |_| ee |e ee] eee 15 > 
Polaris. .......__.-__..-- 3 |--..--- 85 19,43 |..-...----.- 19. 43 1,056 j_.......---- 1, 056 747 4,450 |... --...-. 1, 679 bd 
Vipond.____..----2 ee a 6, 959 78.26 |..-.-..--.-- _ 78. 26 172, 242 |_.-__..-.--- 172, 242 40, 217 |... eee) 129, 876 bd 
Wise River.___......._-- | 15 5.00 |....--.-..-- 5. 00 7 |e. --1.---- 7 |e ee een n fee eee eee |e eee 180 Oo 

Broadwater County: & 
Backer. .....-.....---... 9 26 408 458. 46 109. 34 567.80 |. 562 14 576 60 3, 275 |..-.-------- 20, 423 
Beaver...-....--....---- 12 j-...---. 17, 214 3, 726. 94 |_...-.---.-- 3, 726. 94 28, 583 j_...--_.-..- 28, 583 1, 795 105, 650 ' 14, 068 155, 981 A 
Cedar Plains. .........-- 27 3 13, 893 2, 413. 20 14.00 |: 2, 427. 20 10, 631 |....--_.-.-- 10, 631 4, 711 13, 100 |_.22--. 2. 93, 508 
Clasoil_.......----------- 1 |i... 10 4,20 |......---.-- 4, 20 7 |_.2--------- 7 |_.1--.------ 350 |_.----..---- 166 fs 
Park. .-_.-.......----.. 20 5 938 753. 20 20. 83 774.03 | — 4,605 4 4, 509 1, 398. 70, 625 |....-.-.---- 33,273 9 

Carbon County: Clark Fork . | “I 
of Yellowstone River. -_|-.....-- 4 |....2---- |. 6. 77 6.77 |-..-.-------|_-- | ee |e eee eee 237 

Cascade County: Montana.- 18 |_.-.-2-- - 3,614 30. 80 |-...--.-..-- 30. 80 29, 632 }_...--...--- 29, 632 2, 398 63, 625 3, 773 25, 286 
Deer Lodge County: . 

Dry Gulch. __----22 22222}. eee 2 |..--.-----.|.--.-.------ 7. 57 7.87 |e een | nee en [eee eee (ee ee een fee ee ene eee eee ene 265 . 
French Gulch...-...-.-.|-...-.-. 5 |.--.--..-..-]-----.------ 9. 66 9.66 |.....-..----|....---2----]o0-- =e fee fee] eee eee 338 
Georgetown-.-......--.. 15 1 15, 066 2, 840. 54 15. 74 2, 856. 28 2,720. |_-. 2, 720 12, 819 150 |... 2-2 2. 102, 995 
Heber (Mill Creek).--... 1 5 196 51. 20 12. 83 64. 03 825 |__.._-_...-- 825 410 7,625 |... 2.28. 3, 173 
Oro Fino._..---.-.----.- 8 }....-.-- 158 83. 46 j-.---.--..-- 83. 46 3, 854 |__.-. 22. 3, 854 265 200 |------ 2-2 -. 5, 721 
Silver Lake_....-...--... 1 j--.....- 12 |_.-------.--}-.---------- |e eee ee . 153 |_-.-2-2-.-- 153 | - 96 j---- 2-2} eee 118 

Fergus County: ee 
Cone Butte._....-.-.---- 2 |-..--... 103 64.34 [.....---.... 64. 34 825 |_...-.-.--.- 825 |e 2, 845 
North Moccasin.......-. 2 3 49 |. 6. 66 35. 40 42. 06 462 7 . 469 |_.-...-.-.-.|-.-----~--|...----2 eee 1, 809 
Warm Springs.......-.-- 11 3 1, 457 160. 60 19, 37 179. 97 13, 223 4 13, 227 241 1, 250 |-.-.---.-.-. 15, 876 

Flathead County: : Oo 
Hog Heaven.....-...-.-- 1 tie. lleee 18, 227 | 2.22 l eee eee le eee ----! 536, 665 [eee 536, 665 |....-...----' nw ------.!' = 3385, 728



Whitefish..........--.-- 1 [.------- 52 2.00 |---.-------- 2. 00 1, 223 |.....------- 1, 228 |..----------|-----2-2--]------------ 949 | 
Gallatin County: West Fork | 

of Gallatin River.......|..-....- 1 |...22----- |---| 2. 20 2.20 |-.---------|---- en ee ene | ee een [ne eee eee ene 7 
Granite County: | ee Alps........------------- 4 1 693 184, 20 | 2.87 186. 57 1 BT |----------2-|eneeennenefeeeeeeeeeee-| 87D 

Antelope.....-..-.-.---- 1 |..--22-- 996 424,00 |....-.-.---- 424.00 302 |......------ 302 2,410 |..--------|--n---------| 15,287 
Big Springs..-.---------- wonnne-e 1 |..-..-.-.--|------------]) 1. 46 1.46 |_2.2.2 2-2 -- |---| n eee eee [eee [nee en [eee eee pl G 
Boulder. ..........-.-.-- 8 3 418 343. 00 |) 17. 20 360. 20 1, 294 7 1, 301 1,614 | 2,050 |-.------_-.. 18, 758 = 
Dunkleberg._.-.....---- 5 |.....--- 160 6.54 |..-------2-- 6. 54 2, 571 |.--.-------- 2, 571 24| 3,575 |------------ 2,222 by 
First Chance. ...--.--..-. 26 28 5, 057 3, 390. 46 189, 23 3, 579. 69 5,991 | . 25 6, 016 904 | 200 |.-------....| 129,696 
Flint Creek.......----.- Q |......--| 78,850 | 2,489.00 |L.--...-...-] 2, 489.00 984,672 |_.....----..| 984, 672 346, 518 |1, 975,100 | 9, 492, 250 | 1,320,272 | 
Frog Pond Basin......-- 1 278 206.00 |...-.--.-.-- 206. 00 CS 914 |-o-2 eee ee ee 7,867 
Gold Creek..........-... 2 3 4 6. 63 | 23. 37 30. 00 7 7 14 |.....2-2---- 75 |---.-------- 1, 063 e 
Henderson............-- 2 |--..---- 15, 477 144.00 |..-----.----|. 144. 00 71,015 |-..0...----- 71, 015 86, 349 |-.--..----|--.--.---2-- 63,249 < ce 
Medicine Lake.--._----- 1 j.......- 91 17.00 |..-2-222 ee. 17. 00 1, 184 |..-2-2 1,184 |----_.. |e] eee 1, 446 ty 
Moose Lake..........-.. 2 |..---2-- 1, 722 286. 37 [rrr 286. 37 612 |_.-.-..22--- §12 2,000 |..--.--.--|----.--- 2. 10, 557 rd 
Racetrack Lake. .....-.. 1 J-..222e- 5 10. 80 }..--....-.-- 10.80 |..-.-.-.-.-- |---|} [eee |e eee 378 * 
Red Lion_._...---..----- 4|_.....--| 16,468 | 2,504.00 |_.....------| 2, 504.00 146 |_...-.------ 146 880 |-......---|.......-....| 87,818 © 
Rock Creek.._-...-.---- 2 3 71 62.00 | 24.17 86.17 71 7 78 |.--nne-e----|----------|------------| 3,072 
Welcome Gulch.......-.].-.-..-- | es ae | 1. 86 1.86 |-.-----2- ef (eee ee | een [eee ee | eee eee ee 65 by 

Jefferson County: | | , ae) 
Amazon..........-....-- 4 |-..-.-- 272 36. 34 wennnnn+-2-- 36. 34 oy 3, 520 8,484 | 5,275 |.---.------- 4,718 
Bigfoot..........---.---- 1 1 9 4.00 |, .14 4.14 57 |.--...-----. 67 |..----------|-.--------|--------ee ee 186 Ed 
Boulder. .-..........-.-- 4 1 60 11. 60 || 2.17 13. 77 576 |......------ 576 1,084 | 6,900 |--.--..-.-..|. 1,222 ~ 
Oataract.....-.-...----. 17 5 76, 086 4, 546. 23 | 76. 63 4, 622. 86 367, 022 28 367, 050 224, 024 |2, 454,100 | 2, 058, 636 632, 955 Pt 
Colorado. _....-......--- 9 |......-- 38, 300 392, 80 |_.-.-......- 392.80 | . 22,238 |_..--....22- 22, 233 6,627 | 208, 625 92, 500 42, 693 ty 
Elkhorn..........------- 6 |... 6, 042 268. 63 |..--.--.---- 268. 63 19,456 |........--..| 19, 456 807 | 14,525 |-...--.-.-.-| 24,084 > 
Elk Park..........._..-. 1 j_..---- 28 11.60 }_.----_.-.-- 11. 60 480 [....-.--22-- 480 398 | 9,075 |--------...- 1, 147 ow) oo 
Emery.-._....-..--.---.- 2 1 20 |------------ . 20 39 |_-....--.--- 39 |-----------.]----------|-------- ee 35 * 
Homestake.-_........-.-. 1 1 12 20. 23 | 3. 66 23.89 |..-.--------|-----e een [ee ee en | eee ne [ee ee eee | ee eee ee 836 > 
Little Pipestone Creek -- 3 |_-.----- 136 53.00 |...--..----- 53. 00 658 |.-.....2---- 658 1,711 [2.2222 jee 2,470 iy 
Lowland...-.-......---- 2 1 7 18.00 | 1.97 19.97 64 |_-_--- 64 |.-----------|-eee ene e|-nn eee 45 
Tunp Gulch_..-...2..--]-.-.-2-- 3 |.-..-.-.---|..-.-.------| - 26. 63 26. 63 |... 22. - Lee ll |. 11 |------------]----------|------- ee 940 
McClellan Creek-....---- 4 |..-.--.- 338 188. 60 |-......----- 188. 60 174 |... 2... 174 24) ~—«.:-625 |-------- 6,749 N 

Mitchell_..............-- 2 1 144 130. 37 | 65. 86 196. 23 249 14 263 2 |-.---.----|--------- 7, 059 B 
Montana City_..-.....-- 2 14 12 2.77| 2,547.54 | 2,550.31 192 590 782 434 |........__|......------| 89, 850 
Fipestone. . . ------.----- 9 3 220 | . 79. 83 | 4. 83 84. 66 1, 422 | 4 1, 426 277 1,475 |.-.-.---.-.- 4, 070 C2 

arm Springs Creek-.-.. § |....--.- 18, 179 1, 867.97 |..-......-.- 1, 867.97 6,994 j..--.-.---.-| - 6, 994 3,277 | 65,950 |.---.-.-.... 73,316 jum 
Whitehall. _.........-_.. 16 1 4, 242 2, 242. 43 2. 60 2, 245. 03 «614 Jewel 5, 614 1,024 | 4,800 |-..-.-.- 2. 82,868 'A 
Woodland Park. -_.....-- : 9 es - 13. 40 5 18 |... ee] 60 |.--------2-- 484 Judith Basin County: : : . a 
Barker................-- es 59 1.40 ji. 1, 40 1,184 |--2. 222 l ee 1, 134 241 | 44,875 |....-_.....- 2, 679 oO 
Yogo.....--.....---.----|-------- 2 |i--------- |. 7.97 7.97 |..--..------|-.-. eee [eee |e [epee | eee eee 279 A 

Lewis and Olark County: 2 we 
Bald Butte.............. 4 |... 2. 1,114 193. 60 |....-..-..-- 193. 60 - 1,166 jel 1, 166 1,036 | 2,500 |-.--.-..- 2. 7,800 
Bear Gulch_...._._...... | nn 5 6.20 |... 6. 20 Il [eee ll VW jee 225 “ 
Dry Guleh__.........._- 2 7 | 36,403 6, 017. 83 23. 34 6, 041. 17 3, 264 4 8, 268 |--.----.--.-/-L--_.-_--]----_----.-- 213, 790 b> 
Greenhorn..._....-.....].------- 2 |.u---------| one eee 19. 03 19.03 |...-..--___- 7 WT | nnnen enna nn |owenee- ee [eee eee n eee 671 
Heddleston_............- 2 63 10. 74 Jo... 10. 74 352 |... .---. 352 72) 11,550 |... 2-2 L ee 1, 097 
Helena. ..-............-- 10 44 77,362 8, 280. 23 2, 555.06 | 10, 835. 29 1, 607 238 1, 845 2,386 | 5,000 |---.-_.--..- 380, 959 
Jefferson Gulch..--.---_- 2 |.-..---- 67 48.94 |_....--_-__. 48. 94 46 |....-.--.--- 46 |..-.--.----- 100 |-.2202277 1,750 = 
Lincoln........--..--.-- 1 8 2 2. 20 75.17 77.37 et ll VW jee! 2, 716 fO 

| 

| 

| : |



Mine production of gold, silver, copper, lead, and zinc in Montana in 1935, by counties and districts, in terms of recovered metals—Continued ~ 
—____. $e a 

Mines produc: Gold Silver i} | . 
County and district Ore | Copper Lead Zine fs otal . 

Lode | Placer Lode Placer Total Lode. Placer Total a 

Lewis and Clark County— oo 
Continued. . 
Magpie and Cave Short tons | Fine ounces | Fine ownces | Fine ounces | Fine ounces | Fine ounces | Fine ounces| Pounds Pounds Pounds 

Gulches_......--..-.--/---.---- 4 |_|. --- eee 69. 46 69.46 |------ el], 7 7 |.-----------|----_-----|---------2ee $2, 436 
Missouri River.......---]_..-.__- 7 |. ---------]------------ 156. 63 156. 63 |.--.------.- 14 14 |__| fee 5, 492 
Ottawa..._...2--..---- - 16 1 4, 207 2, 362. 46 10. 26 2, 372, 72 12, 622 | -7 12, 629 434 23, 800 |..------.--- 93, 110 
Poorman Creek. -...---- 1 j_.....-- 145 55.40 |------------ 55. 40 82 |....-----.-- © 82 Jie. - |---| eee eee 1,998 
Priests Pass.-_...-..----|...-..-. 1 |..-.-------]------------ 40] - -40 |-..---------]--------- 22 - |---| ee fee 140 
Scratch Gravel. .......-- i 461 556, 34 |------------ 556.34 | - 1,099 |_---_-_---_- 1, 099 120 1,075 |_..-.-..-...] 20,315 
Smelter... _....-..------- 1 |_-.-..--| 128,441 |_.._..__--.-]------------|------------ 13, 127 |..-..------- 13, 127 |___....--_._|2, 478, 550 | 22,156, 886 | 1,083,480 © 
Stemple_...._..-....---- 9 2 32, 146 9, 971. 46 2.77 9, 974. 23 45, 650 |_-..---..--- 45, 650 |.--.---- 8. 1, 660 |.-----.---- 381, 975 rd 
Vaughn. _...-__- eee 10 2 838 99. 60 19, 14 118, 74 9, 671 14 9, 685 2,518 | 108, 700 36, 273 17,270 > 
Wolf Creek_....---------]-2.- 2-8 1 fi ee. |------------ . 20 220 |. ---- 22-2] eee |e |---| eee 7 ff 

Lincoln County: , CR 
Libby_.--....---..-----. 4 5 299 |. 72. 20 50. 54 122. 74 14 7 21 |i ww} feeeeee-e---| 4, B11 . 
Sylvanite.......-........ Q |... 5,540 | 1,233.26 |-------.----| 1,233.26 | - 10,251 |_____._-___ 10, 251 4,530 | 106,875 |.........-..| 58,193 ‘4 
Troy..------------------ 1|..__-_- 1, 400 1.34 [__---_- 8 1434 1,844 [ooo 1, 344 1,470 | 108, 125 182, 182 13476 & 
Wolf Creek__...-.-------|-------- 1 |_.---.-----|------------ 5. 80 5.80 |------------| 0-2-2 [enee eee een ee | eee eee [ee ence eee fee eee cee 23 «= 
Yaak River__.----------|__...--- 1 |.----------|------------ 1.26 1.26 |_....-----.-|-..-.---2..|------------|-------a--e-|----eeeee-|oeeeoeeene ee 44 

Madison County: : | w 
Bone Basin.....--------- 4 |... 237 149, 23 |... 149, 23 530 |...----.---- 530 36 |....------|------------ 5,607 © | 
Cedar Hollow.....------ 1 |i.uuoee. (1) (1) nace eee ene ee (1) (t) we ee een nee (1) we ee cence ene |oneee eee ne| ene eee ne neee (1) Oo 
London Mountains__....|_..--__- 1 |-.---------]_-----1----- . 20 .20 |.--..-2.-2--| 22 -e |e] eee fee eee |e 7 OW 
Lower Hot Springs_----- 15 |... 2-- 1, 696 2,915.97 |.-.---------| 2, 915. 97 2,190 |..----.----- 2, 190 1,145 30,450 {-.2...----_-|. 104.946 ~ 
McCarthy Mountain_-__- re 274 164. 26 |---..--2.--- 164. 26 651 |_..---.--.-. 651 518 17,825 |__.- 2 6, 973 iS 
Mineral Hill.......----- 17 |..------ 29, 809 6, 685. 14 |_.-22------- 6, 635, 14 9, 383 |___-..-.- 9, 383 36,458 |... 2] --- ee 242, 000 Go 
Norwegian-_.....-..-.--- (ne 129 172,14 |..--.------- 172, 14 206. |..--.---..-- 206 _ 687 675 |_--.-----ee- 6,257 sN 
Rabbit......-.........-. 18 2 393 177. 00 6. 34 1838. 34 1,760 |__..---..--- 1, 760 132 35, 275 |_.-..-....-.| . 9,104 
Ramshorn.......-..---.- 5 15 617 215. 26 137,17 352, 43 |. 192 21 213 |_-....--.--- 150 |_------- eee 12, 494 . 
Red Mountain. -.-..----}..--2--- 1 |. eee} eee 10. 06 10.06 |-.--.-------]_---.------.]-.----- ee |e fee] eee - .852 
Ruby Creek__...--..---- 1 |_--.-.-- (1) (1) oe eeenenee-- @) @) | __ieeleen-- (4) wane een n ee ee [ene ee nee] eee eee (2): | 
Ruby Mountains___-_._- 1 j-------- 5 2.00 |. -...----. 2. 00 32 |. aa eee 32 |_.-.-.------|---------:|------1----- - 98 
Sand Creek__......-...- 2 |_-__--- 12 8.20 |_.._-..--.-- 8. 20 82 |. ene 32 |_-.---- ef n fee ee 310 
Sheridan --.......---.... 12 2 852 967. 20 4, 23 971. 43 4,608 {2 - 22 Lio. 4, 608 843 | oe fee 37,382 
Silver Star_-_...-2.-...- 10 1 1, 104 2, 248. 97 . 80 2, 249. 77 4, 256 |_...1__..--- 4, 256 9, 506 475 |. ee 82, 609 
Tidal Wave-_-__...--..... 26 1 4, 839 1, 780. 66 1. 40 1, 782. 06 4,395 |_.__.-.--... 4, 395 _ 2,880 21,350 |__-.-_--_-2_. 66, 624 
Upper Hot Springs-_----- 12 J. eee 1, 076 755.97 |...---.----- 755.97 |. 992 |___._-_.---- 992 530 |.-.---.-2.]--- eee 27, 216 . 
Virginia City (Alder -_ 

Gulch, Summit, etc.)_- 24 6 18, 736 3, 453. 66 4, 618. 80 8, 072. 46 24, 576 818 25, 394 2, 602 15, 800 |_._-__------ 301, 616 
Washington..._....-..-- 8 |_.--.--- 217 496.14 |_...-.-.---- 496. 14 | 1,145 |_o- oil 1, 145 24 1,600 |..---------- 18,254 | . 
West Fork of Madison : 

River_.........--.---./----_--- 2 |. 0---------|-.---------- 4, 63 4.63 |...---.-----|-.-..-------|--------- |---| | eee 162 
Willow Creek........... 1 6 2 1.00 12. 37 18.37 |e eee elle | eee 468



| | | 
| , : 

. . | . , | : . ‘ 

Meagher County: | ee 
Beaver Creek...-....-.--|..------ 2 |.-..2------|--------- 34, 94 34.94 |_----_e_ee 7 7 |i n-oe ene ee [eee eee [eee eee eee 1, 228 

Hamas Crock...---------|-------- 8 [eerennacena[nenccoceeeee es a 4 f |-----o-nnnne[onnneeonne|nenee ncn tsee 438 
TOOK..--.-----.----|--..+--- wet cee en ne] we wen een ee 7 . wee een enn nw | en ene | ee ee ee ee ee eee enn | nee en nee fee eee ene ee 

t+ —s- Little Belt._..._..__..._- Toute. 58 32.60 |-....------- 32. 60 25 |-.---------- 25 36 |..--------]------------ 1, 162 oo 
8 Tenderfoot Creek (Smith | pg 
cB River).....-.-.--------|-e------ Vf fee 8. 23 8.23 |. wane | nnn n nena [wee nee cece |e eee ee eee fone teen e few eeeeeeee-]| | HB @ 

Mie gmpson Gulch_.......|-------- 3 |---.-------|------------ 21. 60 21.60 |... 7 7 | an nnenennnne [anne nene ne [ence eee 761 & 
eral County: | ; 

I Cedar Oreek_..........--|...----- 34 |... .2--|_ 0. ne 330. 00 330.00 |_.-.--.----- 14 14 | ooo ee |eeeeeeenne[ee----------| 560 OO 

» MORIS. | | weeewene . wee ene nen ’ we een en ee ee we eee ene ween n ene ee 
| Missoula County: . Et 
ne Coloma..........-.-...-- 6 12 553 362. 94 101. 40 464. 34 110 7 117 60 |...----.--]------------ 16,3841 
@ Nine Mile_.............-|....---- 12 |---| 372. 37 372, 37 |... -.-- 11 UW |... ne. |---------[-------eeee-] 18,041 

P Wallace. -...-..------+-- 1 {22.2 955 51.46 |.....------- 51. 46 8,178 |-...-------- 8, 178 $1,205 | 9,825 |------------| 12,822 
ark County: Sv 

Crevasse....--.-..-.-.-- 2 |....---- 1, 746 201.43 |-.....------ 201. 43 . 231 |......---.-- 231 |__....------|----------|-----+------ 7216 6 
Emigrant Creek.......--|-.------ 12 |-...-.-----]_.-.-------- 757. 77 757.77 |__-..------ 128 128 |__.._-------|----------]------------ 26,614 — 
New World.......-.-.-- 4}... 4, 748 692, 57 |-..--------- 692. 57 537 |..-.-.------ 537 1, 410 300 |------------} 24,755 pg 
Sheepenter - = newennno-- 1 i 38,777) 6,078.40 | 77 80 6, 076. 00 1, 095 serecccnsase 1, 095 470 |.---------]------------ 213, £80 kd 

ellowstone River.......|...-.--- wa nenee ewe |o ee eee eee} . . weneee ee nene wee ene fee eee een [nee ween nee ’ 
Phillips County: Little ! S 
P Rockies... -....-------- 5 4 33,826 | 11, 564. 20 | 20.08 | 11, 584. 23 20, 736 7 20, 743 518 |_.---.----|----------.-| 420,400 S 
owe ounty: | [. 

Big Blackioot.........| 1 6 1 2.77 | 130.86] 152.63 50 21 11 |eeeeccesceeefeseeceseeefeeoeeeenoee-| 5,893 CS 
ossburg....--.-.-.-.-.- wenneene 83 |e. eae . wee eee cen cnn | nen een ween] ewww cee wenn mene e nn ewe [eee wen wenn | ee ee een eee 

Ohampion_....-22227777|__. T|_.-wee----|oo-eeeee-_-| 154 54 [TITTY ccc ppc pe 0 
Douglas Creek__...-----}._-..--- 2 |--.--------]------------] 10. 54 10. 54 |e 4 4 |_.----------]-2--------]-------- eee 372s 
Nigger Hill_._...._-.---- 7 1 1, 905 711. 74 | 2. 23 713. 97 16, 992 |-.......---- 16, 992 30,193 | 14,525 |-.----.-.---] 40,289, | 
Ophir... .22cTTro fee} 1 [eee fe], 1, 76514 | 1,765.14 fo 185 185 |n--aetecee[eeneeceene[pceeeeeeee--| 65918 | 
Plone Or ae oo oennnoo 2 23 | 20 75. 26 | 9, 444. 03 9, 519. 20 64 988 1, 052 84 |_.--------|------------ 333, 088 S : 

acetrack Creok.......- 2. 26 |) 6 . eee we een enn ee ee ene nnn [peewee eee nn | nnn nee nee ne [anew ee nnn [penne ene n eee 
Top O’ Deep......-.---- 1 |_....... 14 11.00 ewc-saenan- 11.00 7 |.1.02--.--- 7 |_2-n--n2ne--|-n---2-2ne[eeeneneene ee 390g 
Washington Gulch-...... 3 10 48 33.57 || 1,425.63 | 1, 459. 20. 7 139. 146 |.-----.-----| 50 [------------|_51, 179 

R Zor « « - a -nenenenecee- 8 }--------| 14,373 |] 8, 473.17 teennnnnnnns 3, 473. 17 129, 586 |-.---...-.--| 120, 586 2,169 | 144,500 |-.---...----] 220, 661 Z 
ava ounty: 

Curlew. ---------00----- L}.-.-----] 2494 615.00 powenneeeene 615. 00 10, 887 |-....--..---| 10, 887 73,289 | 625 |..-.--------| 35,458 
1g. 110_.....-------- wweneene . deweeee----- . we en eee ee eee [een ene ne | een lnm eo fee eee ee ee 

Grerwich | -----cora--2-- 3 ‘ 62 32.20 || 247. 06 279. 26 waeenenen-- 14 14 |__.----.---2] e+] eee 9, 784 2 
OVeNDSVIIC. _......-----|--onn-e- woween---~- [eee --- ee] | . . we ne ne | ee ene few eee ee ene] | oe ee [oe eee fee ee ee 

Sanders County: | | | 40 5 . 
Eagle__...-------.------ 1 ji....---] 11,158 22.08 |..----------| 22.08 9,440 |....-.-..-.- 9 440 12, 024 |2, 241, 675 230,068 | 108,344 5 
Revais Creek_.....-...-- 1 |_.--.--- 76 11.17 | 2--------e-- 11.17 103 |-.---------- 103 14, 265 |....----._|------------ 1,649 5 

| si Vermillion « jane--se---- a Q |inw------e-feee--een----|, 73. 28 73.23 |_...--.----- 14 14 joo] eee |e eee eee 2,573 5S | 
ver Bow County: : 
Butte or Summit Valley. a1 --------| 1,608, 409 7, 836. 80 aeceee-ene--| 7, 836. 80 6, 522, 873 w-----------| 6,522, 873 153, 928, 470 20,608,950 | 75, 292, 227 21, 875, 647 Z : 

vide UreeK..........-. ooe----- . wee e+ - eee U0 | eee eee eee wen een enn] ---- eee eee , 
Flint Creek--.-...-.---- i 903 128.00 |.___------- 128. 00 22, 645 |i... ee 22, 645 |... lee e-eeeee!e-----------! 20, 756 
1 Included under “Undistributed.” | : iN 

| | | , | S . | _ _ 

| |



Mine production of gold, silver, copper, lead, and zine in Montana in 1935, by counties and districts, in terms of recovered metals—Continued iS 

: bo 

Mines produc: Gold Silver. | 
County and district ——_———_——_| Ore je | Copper Lead Zinc va 

Lode | Placer Lode Placer Total Lode Placer Total | 

Silver Bow County—Con. Short tons | Fine ounces | Fine ounces | Fine ounces | Fine ounces Fine ounces | Fine ownces| Pounds Pounds Pounds . German Gulch-_-.......-. 1 8 2 . 20 95. 80 |- 96. 00 32 7 39 j_-..-2.--8- 1,025 |. $3, 429 Highland_............__. 3 3 2,011 695. 94 52, 57 748. 51 82 7 89 470 |eo ef e 26, 301 Independent.-........._ 3 1 24 2. 00 1.77 3.77 373 |--..-.-....- $73 |_.---..----_|-.-------|----- eee 400 . Lost Child_..__.......22. 1 1 4 1. 66 5.03 6. 69 VW feel LL fee 242 Melrose........--.---... 1 |... 43 6.00 |....--..-.-- 6. 00 1,184 |_-------___- 1,184 }__.....__._|_..-.-.--.]--.---- eee 1,061 Silver Bow Creek. __....|_...____ W7 [22 fee 193. 83 193. 83 Jo. 43 43 j..-----2 fe fee 6,815 & Undistributed 2.22222 |e 3, 551 2,117. 60 |---.- 2, 117. 60 30, 108 j-..-..-._. 2. 30,108 |_-22-- ef 95, 756 4 

Total Montana, 1935_- 681 551 | 2,412,113 | 124, 788. 80 26, 299. 23 } 151, 088. 03 9, 319, 456 3,495 | 9, 322, 951 (154, 957, 470 {31,177,525 |109, 561, 477 |30, 918, 228 md 1934. _ 583 654 | 1,086, 952 71, 902. 06 25, 643. 89 97,445.95 | 4,003, 331 3, 187 4,006, 468 | 63, 265,000 {20,010,000 | 61, 442, 256 114, 439, 363 e ‘ A on 
1 Included under ‘“‘Undistributed.” 2 Includes items entered as “(1)”? above. be 

| | | | E 
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. GOLD, SILVER, COPPER, LEAD, AND ZINC IN MONTANA 4923 | 

In the following review by counties and mining districts, only the © 
more important operations are mentioned. Many small producing 
mines and several districts and counties whose output is included in 
the foregoing tables are omitted from this review. 

a BEAVERHEAD COUNTY 

The Ermont mine near Argenta was operated the last 6 months of 
of 1935, and about 4,300 tons of gold ore were shipped to Anaconda | ~ 
for smelting; operations continued in 1936, and the company built a a 
new 100-ton cyanidation plant, which was placed in operation in 
November 1936. The Shafer mine (Argenta district) was operated - 
in 1935 by the Steele lease, and about 5,800 tons of gold ore were | 
shipped for smelting; in 1936, the Shafer property, together with the | 
Ground Hog and several other mines in the district, was acquired 
under lease by the Argenta Consolidated Goldfields, Inc., and a new | 
cyanidation plant was under construction in 1936. The Thompson | 
Gold Milling Co. continued operations at the Sleeping Princess mine _ 
at Bannack in 1935 and treated nearly 14,000 tons of ore by cyanida- 
tion (the company also shipped ore from the adjoining Gold Bug mine | 
for smelting); the Sleeping Princess mine and mill were idle during 
1936. The Quartz Hill Mining Co. shipped about 6,900 tons of silver 
ore of smelting grade from the Lone Pine & Argyle Silver and Aurora 
properties in the Vipond district in 1935; operations continued in 7 

| 1936, and production increased to nearly 8,800 tons. | | 

| BROADWATER{COUNTY | | | | 

The Vosburg Mining Co. completed a new 50-ton cyanidation plant 
at the Vosburg group in the Beaver district, and in 1935 milled more | 
than 14,000 tons of gold ore; operations continued in 1936, but the 
output of gold was only half that in.1935. The Keating property 
near Radersburg was acquired in 1935 by the C-G Gold Corporation. | 

____A-new-100-ton flotation mill was completed and placed in operation = 
in September 1935, and several thousand tons of dump ore were 
milled; milling operations on dump ore continued in 1936, and the 
production of gold (Gn flotation concentrates) was nearly three times | 
that in 1935. | 

DEER LODGE COUNTY | 

A. group of claims, including the Holdfast, Short Shift, and Oro 
Fino, in the Georgetown district, was acquired in 1935 by Thomas H. 
Sheridan, and a new’ cyanidation plant was under construction at the 
property at the end of the year; but the only production in 1935 was 
lessees’ ore shipped for smelting. In 1936 the new mill was placed 
in operation, the output of gold increased markedly, and the mine 
became the most important producer in Deer Lodge County. The 
Gold Coin Mines Co. operated the Gold Coin mine and mill in 1935 
and treated more than 12,000 tons of gold ore by amalgamation and 
concentration; commercial ore reserves were exhausted, however, and 
in 1936 the company was re-treating old tailings by cyanidation. 
Lessees continued shipping gold ore of smelting grade from the 
Southern Cross mine at about the same rate in both 1935 and 1936. |
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FERGUS COUNTY 

There were no important producers in Fergus County in 1935, but | 
in 1936 the North Moccasin Mines Syndicate was organized to acquire 
the old Barnes-King property 20 miles north of Lewistown. A 50-ton 
cyanide plant was built and placed in operation in August 1936, and 
several thousand tons of gold ore were milled by the end of the year. 

| FLATHEAD COUNTY : 

The Anaconda Copper Mining Co. continued shipments of silver 
ore from the Flathead mine near Kila in both 1935 and 1936. More 

a than 18,000 tons of ore were shipped to the smelter at Anaconda in 
1935, but the 1936 output decreased about 10 percent. | 

——- | GRANITE COUNTY 

The Trout Mining Co. continued regular operations at the Trout & 
Algonquin property at Philipsburg in 1935 and 1936 (the company 
abandoned its incorporated status in 1936, and operations continued 
as the Trout Mining Division of American Machine & Metals, Inc.). 

: The company completed the construction of a 50-ton flotation plant 
at Philipsburg in 1935 and treated about 7,300 tons of partly oxidized 
silver-lead-zine ore in the new mill before the end of the year (the 

| new mill treated about 23,000 tons of ore in 1936); in addition, regular 
shipments of ore to the zinc-flotation plant at Anaconda continued 

: in both 1935 and 1936. The total output of all classes of ore in 1935 
was about 46,000 tons; in 1936 the output increased to about 64,000 

: tons. The Philipsburg Mining Co. built a new 160-ton flotation plant 
(replacing the mill destroyed by fire in 1934) at the Granite Bimetallic 

| mine in 1935 and milled about 25,000 tons of silver ore before the end 
| of the year; the output was more than doubled in 1936. The Silver | 

| Prince Mining Co. was reorganized as the Contact Mines Corporation | 
in May 1936; regular shipments of lead-zinc ore to the mill at Ana- 

| conda were continued in both 1935 and 1936. Lessees acquired the 
Two Per Cent mine near Philipsburg late in 1935 and in 1936 shipped 

| more than 9,000 tons of siliceous silver ore to Anaconda for smelting. 
The Lakes Mining & Milling Syndicate was reorganized as the Hidden ) 
Lake Venture, Inc., in September 1936; in 1935 the company treated 
about 16,000 tons of ore in the 75-ton cyanidation plant, and in 1936 
the output of gold increased more than 50 percent. 

JEFFERSON COUNTY . 

The Basin Montana Tunnel Co. continued operations at the Comet 
& Gray Eagle property at a normal rate in both 1935 and 1936. In 
1935 nearly 59,000 tons of lead-zine ore were treated in the 200-ton 
flotation mill, and in 1936 about 62,300 tons were milled. The output 
of gold and silver increased in 1936, and the company was by far the 
most important producer in Jefferson County. The Basin Gold Mines, 
Inc., treated more than 14,000 tons of dump ore from the Jib mine in 
the 300-ton flotation mill in 1935; in 1936 the mill was not operated, 
but about 2,800 tons of siliceous ore were shipped for smelting. The 
United Gold Mines Corporation acquired the Mount Washington 
mine (Colorado district) in 1935 and began construction of a 150-ton 
flotation mill; a little lead-zine ore was shipped to the Comet mill in
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1935, and in January 1936 the new mill was placed in operation and 
more than 14,000 tons were treated. The Winston Bros. Co. con- 
tinued operations at the placer property on Prickly Pear Creek north 
of Clancy in both 1935 and 1936 at a normal rate (the 1936 output 
was slightly greater than that in 1935). The floating washer and 
dragline excavator were dismantled late in 1936 and moved 500 feet 
to a new location; operations were resumed early in 1937. | 

a LEWIS AND CLARK COUNTY © 7 7 

~ ‘he Golden Messenger mine in the Dry Gulch district was operated 
continuously in 1935 and 1936; about 36,400 tons of gold ore were 
treated in the 125-ton cyanidation plant in 1935, and the output 

| increased to about 44,300 tons in 1936. The Montana Consolidated 
Mines Corporation resumed production at the Spring Hill mine on 
March 16, 1935 (after a mine strike had been settled), and operated 
continuously for the remainder of 1935 and all of 1936; in 1935 about 
76,800 tons of ore were treated in the 300-ton flotation plant, and in 
1936 more than 93,200 tons were milled. The Porter Bros. Corpora- | 

_ tion completed the erection of a 4,500-cubic-yard electric dredge at 
the Last Chance Gulch property near Helena in November 1935 and 
operated continuously from November 3, 1935, to the end of the year — 
and all of 1936 except a short time in February. About 282,000 cubic | | 
yards of gravel were dredged in 1935, and in 1936 the dredge handled — 
nearly 1,769,000 cubic yards; the company was the largest producer of | 
gold in Montana in 19386. The Anaconda Copper Mining Co. oper- 
ated the slag-fuming plant at East Helena on current lead-smelter | 
‘slag continuously in both 1935 and 1936; the 1936 output of zinc fume 
was considerably less than that in 1935. At the Gould mine near | 
Wilborn the Standard Silver-Lead Mining Co. produced 26,389 tons of 

; ore in 1935 and 27,691 tons in 1936; the ore was treated in an 80-ton / 
cyanidation plant. | 

LINCOLN COUNTY 

Most of the production from Lincoln County in 1935 was gold ore 
from the Keystone mine (Sylvanite district) treated by amalgamation 
and flotation and lead-zinc ore from the Giant Sunrise property (Troy 
district) treated by concentration. 

MADISON COUNTY — 

In 1985 the Liberty Montana Mines Co. treated 13,530 tons of ore 
from the Mammoth & Leviathan mine in the 150-ton flotation mill; 
the output increased to 19,662 tons in 1936. The Pacific Gold Mining 
Co. milled nearly 15,000 tons of ore from the Boss Tweed & Clipper 
mine in 1935, and the output was about the same in 1936. The Boaz | 
mine was the most important producer in the Norris area in 1935; the 
mine was operated by the Jack Pot Mining Co., and nearly 2,300 
ounces of gold were produced in ore of smelting grade. The Mayflower 
mine near Renova was reopened in July 1935 by the West Mayflower 
Mining Co. (Anaconda Copper Mining Co.), and about 2,200 tons of 
gold ore were shipped for smelting; in 1936 the company increased the 
output to more than 7,400 tons. The Golden Rod Mining Co. con- 
tinued operations at the Golden Rod mine in the Silver Star district 
in 1935 and 1936, but the 1936 output was considerably less than that 
in 1935. The Humphreys Gold Corporation completed the erection
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of a 5,000-cubic-yard dry-land dredge at its Alder Gulch property in 
June 1935, and from July 1 to December 31 the company handled 

| 412,121 cubic yards of gravel in the new plant. The dredge was the 
most important producer in the Virginia City region in 1935, and in 
1936 the company became the second largest producer of gold in | 

| Montana. Most of the lode-mine production at Virginia City in 1935 
| game from the Prospect and Marietta mines; there was a decrease in 

- lode production in the district in 1936. | : , 

| PARK COUNTY | 

. In 1935 the Jardine Mining Co. treated nearly 39,000 tons of ore _ 

by amalgamation and concentration and produced more than 6,000 
ounces of gold; in 1936 nearly 41,000 tons of ore were milled, but the . 

gold output decreased sharply. The McLaren Gold Mines Co. 

| | operated the New Years Gift mine for 4 months in 1936; nearly 4,300 
tons of ore were treated in the rebuilt amalgamation and concentra- 

: tion mill, and more than 1,200 ounces of gold were produced, a marked — 
increase from the 1935 output. | | 

. | PHILLIPS COUNTY | ae 

oe The Little Ben Mining Co. operated continuously at the August 

| mine in 1935 and 1936; nearly 33,000 tons of ore were treated in the 

: 100-ton cyanidation plant in 1935, and about 43,000 tons were milled 

: in 1936. The Ruby Gulch Mining Co. shipped about 1,100 tons of 

: rich gold ore to a smelter in 1935 and started construction of a cyanide 
| plant; the new mill was completed and placed in operation in 1936 

and the output of gold was nearly twice that produced in 1935. | 

. POWELL COUNTY | 

The Pioneer Placer Dredging Co. continued operations at the 6,000- 
cubic yard electric dredge on Gold Creek, Pioneer district, at a normal 
rate in both 1935 and 1936; about 1,945,400 cubic yards were dredged 
in 1935, and in 1936 the dredge handled about 1,576,500 cubic yards 
of gravel. The dredge ranked first in placer production in Montana 
in 1935 but dropped to third place in 1936. The dredge of Yuba 
Consolidated Goldfields, in Ophir Gulch, which started operations in 

January 1934, ran until July 1935, when it was dismantled and moved 
to a placer in California. Most of the remainder of the placer output 

| from Powell County in 1935 came from the Fontana placer of the El 
Dorado Gold Placer Mining Co. in Washington Gulch; the company 
operated the dragline and portable washing plant from April to 

November in both 1935 and 1936. Most of the lode-mine output 
from Powell County in 1935 was siliceous ore from the Emery mine 
in the Zozell or Emery district, which was operated by Tweedy Bros. 
Corporation, a lessee, and nearly 12,000 tons of gold and silver ore 
were treated in the rebuilt flotation plant; however, the lessee gave 
up the property in March 1936, and the 1936 production decreased 
sharply. | | 

SANDERS COUNTY 

The American Smelting & Refining Co. continued regular opera- 

tions at the Jack Waite property in the Eagle district in both 1935 
and 1936. The property extends over the State line into Shoshone _
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County, Idaho, and part of'jthe 1936 output came from the Idaho 7 
| side. In 1936 the output (from Montana) consisted of 37,000 tons | 

of lead-zinc ore of milling grade and 1,084 tons of lead ore of smelting 
grade, a marked increase from 10,776 tons of lead-zinc ore and 377 
tons of lead ore produced in 1935. The milling ore is treated in the 
500-ton flotation plant at Duthie, Idaho. | 

SILVER BOW COUNTY _ 

_...... The followimg table gives the output from mines in Silver Bow — ~~ —— 
County in 1934 and 1935; final data for 1936 are not available, but : 
substantial increases were recorded in the output of all metals except 
zinc, 

Production of gold, silver, copper, lead, and zine in Silver Bow County, Mont., 
1934-35, in terms of recovered metals . 

y Mines 0 acer a Silver | O | Lead zi Total 
ear proc ine re ( ode an (lode 2 an opper ea | inc value 

Short Fine Fine 
tons ounces ounces Pounds Pounds Pounds . 

1934........|. 175 | 644, 487 3, 861.03 | 2,826,252 | 62, 856, 150 | 10, 781, 757 | 42,329,372 | $9, 209, 595 
1935._.-.... 179 }1, 611, 448 9,039.60 | 6,547, 794 |153, 928, 988 | 20, 604,975 | 75, 292, 227 | 21, 935, 776 . 

From 1882 (the first year for which detailed records are available) 
to the end of 1935 the mines in Silver Bow County, which includes the | 
Butte or Summit Valley district, produced the five metals, as follows: oo 
Gold, 1,825,331.77 fine ounces; silver, 473,822,856 fine ounces; lead, | 
354,048,798 pounds; copper, 10,653,603,191 pounds; and zinc, 
2,715,980,453 pounds. The total value of this production is | 
$2,210,496,035. -_ | 

Butte or Summit Valley district—In 1935, the Anaconda Copper | 
Mining Co. produced 1,239,285 tons of copper ore of milling grade and 
19,484 tons of copper ore of smelting grade (compared with 456,909 

: tons of mill ore and 304 tons of smelting ore in 1934); in 1936 the 
output of milling ore increased to 1,840,738 tons and smelting ore to 

| 24,100 tons (in addition, in 1936 the company re-treated 545,530 tons 
of old copper tailings by combined acid-leaching and flotation and 
smelted 18,125 tons of pond slimes). These increases resulted in a 
gradual gain in the output of blister copper at the smelter, and the 
copper plant was operating at near capacity at the end of 1936. The 
output of lead-zinc ore from the Orphan Girl and Emma mines | 
Increased 156,106 tons compared with 1934, and the 1936 output 
was about the same as that in 1935; there was a decrease, however, 
of about 10 percent in the production of net zinc in 1936 compared. 
with 1935. |
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The output of gold, silver, copper, lead, and zinc from Nevada ores, 
gravel, and re-treated tailings in 1936, in terms of recovered metals, 
was 284,700 fine ounces of gold valued at $9,964,500; 4,970,000 fine 
ounces of silver valued at $3,849,265; 135,650,000 pounds of copper 
valued at $12,479,800; 24,610,000 pounds of lead valued at $1,132,060; 
and 31,570,000 pounds of zinc valued at $1,578,500—a total of 
$29,004,125. In 1935 Nevada mines yielded 188,031 ounces of gold 

_____ valued at $6,581,085; 4,393,426 ounces of silver valued_at-$3,157,775;——____ 
74,266,000 pounds of copper valued at $6,164,078; 25,352,000 pounds | 
of lead valued at $1,014,080; and 31,072,000 pounds of zine valued at 
$1,367,168—a total of $18,284,186. For each metal the value of the 
output increased substantially. Gold increased 51 percent in both 
quantity and value, silver 13 percent in quantity and 22 percent in 

_ value, copper 83 percent in quantity and 102 percent in value, and 
zinc 2 percent in quantity and 15 percent in value; lead decreased 
3 percent in quantity but increased 12 percent in value. The total 
calculated value of the metal output in 1936 exceeded that in 1935 
by $10,719,939 (59 percent) and was the largest in any year since 1929. | 
The value of gold production exceeded that in any year since 1915, 
although the quantity produced in 1936 was exceeded as late as 1918. 
Of the total value of the five metals in 1936, gold contributed 35 percent, 
silver 13 percent, copper 43 percent, lead 4 percent, and zinc 5 percent. 
During 1936 White Pine County was the largest contributor to the 
nonferrous mineral wealth of the State, and the rising price of copper 
during 1936 was a favorable factor in continuing the expansion of 
metal production in this area. The high price for gold and silver 
stimulated mining in such districts as Tonopah, Manhattan, and 

1 Figures for 1936 are preliminary; detailed data with final revisions will be released later. 
? The assistance of L. F. Janssen is acknowledged. 
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Round Mountain in Nye County and the Comstock Lode in Storey | 

and Lyon Counties. The Pioche district again led in zine and lead 

production. Lessees were very active In many of the camps in the 

| State, and several new producing companies were added to the list of 

organizations already on a productive basis. 
Calculation of value of metal production—The value of metal pro- 

duction herein reported has been calculated at the prices given in 
the table that follows. Gold in 1932 is figured at $20.671835 per 

7 ounce, the Treasury legal coinage value for fine gold from January. 

18, 1837, to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 _ 

per ounce, the yearly average weighted United States Government 

price '!; and in 1935 and 1936 at $35 per ounce, under authority of the 

| Gold Reserve Act of January 31, 1934. The silver price in 1932 and 

| 1933 is the average New York price for bar silver; in 1934, the Treasury 

buying price ($0.64646464 per ounce) for newly mined silver; and in 

1935 and 1936, the yearly average weighted Treasury buying price 

for newly mined silver. The copper, lead, and zinc prices are weighted | 

. yearly averages of all grades of primary metal sold by producers. 

Prices of gold, silver, copper, lead, and zinc, 1932-36 

| Year Gold Silver — Copper Lead Zinc | 

oe | Per fine Per fine 
ounce ounce Per pound | Per pound | Per pound 

1932_...._..--------------------------- 1 $20, 67-++ $0. 282 $0. 063 $0. 030 $0. 030 

1933__..-.----------------------------- 25. 56 . 350 - , 064 . 037 . 042 

1934__._....---.----------------------- 34. 95 2, 646-+ ~  , 080 . 037 |. . 043 

1935. ....-.-2sessesse2seseneeeneennene 35. 00 "71875 | >. 083 "040 "044 | 
1936. .....----------------------------- 35. 00 . 1745 . 092 . 046 . 050 

| nn 

\ 1 $20.671835. | 2 $0.64646464. | 

— Mine production of gold, silver, copper, lead, and zinc in Nevada, 1932-36, in terms 

of recovered metals oo : 
A 

Mines producing} Ore, old Gold (lode and placer) Silver (ode and placer) 

id stailings, [| 
Year etc. (short 

. Lode | Placer tons) Fine ounces Value Fine ounces Value 

1932_.._..------------ 382 103 | 1,855,031 129, 719. 83 | $2, 681, 547 1, 304, 365 $367, 831 

1933__.-..---.-------- 422 116 | 1,678, 454 98, 590. 28 | 2,519, 968 1, 148, 621 402, 017 

1934__....---.-------- 635 160 | 2,899, 782 144, 275.17 | 5,042, 417 3, 057, 114 1,976,316 

19385___.....---------- 706 149 | 4,392,819 188,031.00 | 6, 581, 085 4,393, 426 3, 157, 775 

19361_...-.....-------| @ (2) (2) 284”700.00 | 9,964,500 | 4,970,000 | 3, 849, 265 
eee eee eS 080000000 OoE—oeoems 

Copper Lead Zine 

Year | tl value 
Pounds Value Pounds Value Pounds Value 

1932__._...._.| 31, 487, 606 $1, 983, 719 880, 986 $26, 430 254, 795 $7,644 | $5,067,171 

1933......---.] 28, 489, 610 1, 823, 335 | 4, 606, 732 170, 449 | 12, 774, 550 536, 531 5, 452, 300 

1934____....-.} 41,611,119 3, 328, 890 | 21, 981, 874 813, 329 | 27,880,790 | 1,198,874 | 12,359, 826 

1935___-.----- 74, 266, 000 6, 164,078 | 25,352,000 | 1,014,080 | 31,072,000 | 1, 367,168 | 18, 284, 186 

1936 1_.._......] 135, 650, 000 12, 479, 800 | 24,610,000 | 1,132,060 | 31,570, 000 1, 578,500 | 29,004, 125 

I 
1 Subject to revision. 
2 Figures not yet available. 

1 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 

per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government 

fluctuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28.
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Gold and silver produced at placer mines in Nevada, 1931-865 ! 

Gold Silver 

7 Year fe | 

° . Fine ounces Value Fine ounces Value 

1931. ee 2, 883. 25 $59, 602 860 $249 
1982... eee eee 5, 408. 22 111, 798 1, 743 492 
1933 _...---.-.2.-------- eee eee ee 5, 769. 54 147, 470 41,991 697 1034... een eee eee eee ene eee] 8, 248,91 | 183,449. 1,594 1, 030 a 1935 _- 222 222o 112i oo -s-sensnee-sesssessss-sseee-} 7880.00 | 275, 800 2, 609 87% 

1 Figures for 1936 not yet available. . 

Gold.—The mine production of recoverable gold in Nevada in 1936 | 
was close to 284,700 fine ounces valued at $9,964,500, an increase of | 
51 percent in both quantity and value over 1935. Exact figures are 

‘not available on proportionate contribution of lode and placer mines, 
but the data at hand indicate that almost all the gold was derived 
from lode properties as in 1935, when only 4 percent came from placer 
operations. In 1935, 74 percent of the lode gold produced in Nevada © 
came from dry gold ore, but reviving activity at the base-metal mines, 
notably in the Robinson district in White Pine County, probably 
decreased the proportion from this type of ore in 1936. The higher 
price of silver was an important factor in the production of gold as — 
the two metals so commonly accompany each other in the ores of the 
State. The four largest gold properties, listed approximately in order 
of their importance as producers, were as follows: Nevada Consoli- 

_ dated Copper Corporation (White Pine County), Goldfield Consoli- 
dated Mines Co. (Esmeralda County), Black Mammoth Consolidated | 
Mining Co. (Esmeralda County), and Nevada Porphyry Gold Mines, 
Inc. (Nye County). In addition, there were many small producers 
of gold in the State. | 

Silver.—Recoverable silver produced in Nevada is closely calculated 
at 4,970,000 fine ounces valued at $3,849,265 in 1936, compared with  —_— 

_ -- 4,893,426 ounces valued at $3,157,775 in 1935. This represents an 
increase of 13 percent in quantity and 22 percent in value over 1935. 
The higher price of silver established by the United States Treasury in 
1935 continued to stimulate mining in the State. Nye County was 
the leading producer of silver, followed in order by Lincoln, White 
Pine, and Storey Counties; the order was the same also in 1935 and | 
1934. Preliminary figures for 1936 indicate that Nye County con- | 
tinued as the leading silver producer by a wide margin, but reviving 
copper mining in White Pine County where silver is a byproduct and 
precious-metal mining in Esmeralda County seemed likely to have 
upset the order in which the other counties had stood. <A few of the 
major silver producers derived their silver from straight argentiferous | 
ores, but most of the silver output of Nevada came as a byproduct of 
gold, copper, lead, and zinc mining. The companies with the largest 
output of silver, listed approximately in the order of their importance, 
were as follows: Treadwell Yukon Co., Ltd. (Nye County), The | 
Tonopah Mining Co. of Nevada (Nye County), Combined Metals 
Reduction Co. (Lincoln County), Nevada Consolidated Copper Cor- 
poration (White Pine County), General Metals Recovery Corporation 
(Esmeralda County), and Arizona Comstock Corporation (Storey 
County). The remainder of the silver output of Nevada came from 
a large number of small properties.
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Copper.—The mine output of recoverable copper in Nevada is closely 

calculated as 135,650,000 pounds valued at $12,479,800 in 1936. This 

increase of 83 percent in quantity and 102 percent in value over 1935 

returned copper to first place, with respect to value, among the metals | 

produced in Nevada; gold had enjoyed this distinction since 1931. 
The Nevada Consolidated Copper Corporation in White Pine County 

produced far more copper than all other mines in the State together, 

but a substantial and increasing output was reported in Elko County 

by the Mountain City Copper Co., which is affiliated with the Ana- 

conda Copper Mining Co. | 
, - Lead.—The mine production of recoverable lead in Nevada is closely 

calculated at 24,610,000 pounds valued at $1,132,060 in 1936, com- 

pared with 25,352,000 pounds valued at $1,014,080 in 1935; this is a 

decrease of 3 percent in quantity but an increase of 12 percent in value. 

Lincoln and Nye Counties were the leading producers of lead in both 

1935 and 1936. Most of the production came from two companies, 

the Treadwell Yukon Co., Ltd., at Tybo (Nye County) and the Com- 

bined Metals Reduction Co. at Pioche (Lincoln County). Small out- 

puts, many of them in the form of shipping ore, were reported from a 

large number of mines throughout the State. The two leading pro- 

_ ducers of lead in the State mined lead-zine ore, and at both properties 

the precious-metal content of the ore was a very important factor in 

the revenue obtained. | | 
| Zinc.—The mine production of recoverable zinc in Nevada is closely 

a calculated as 31,570,000 pounds valued at $1,578,500 in 1936, compared 

with 31,072,000 pounds valued at $1,367,168 in 1935, an increase of 2 

percent in quantity and 15 percent in value. The bulk of the zinc pro- 

duction, like that of lead, came from the Combined Metals Reduction 

Co. at Pioche (Lincoln County) and the Treadwell Yukon Co., Ltd., 

at Tybo (Nye County). | 

MINE PRODUCTION BY COUNTIES 
Mine production of gold, silver, copper, lead, and zinc in Nevada in 1935, by counties, 

in terms of recovered metals 

Gold | SN gose and 

County Lode Placer 

| nn ED TT J 7 

Fine value ounces Value 
Fine ounces| Value ounces Value 

Churchill. .......-.-------- 1, 926. 25 $67,419 |__....----|---------| $67, 419 33, 348 $23, 969 

Clark..................-...| 6,946.74 | 243, 136 16. 06 $562 | 243, 698 24, 318 17, 479 
Douglas_..__.__.-_.--------- 27. 28 955 3. 72 130 1, 085 26 19 

ElKo.____-..--------------- 1, 990. 21 69, 657 85. 97 3, 009 72, 666 97, 156 69, 831 

Esmeralda...._......------| 21, 955. 32 768, 436 549.42 | 19, 230 787, 666 258, 463 185, 770 

Eureka_.-...-....----------| 3,402.37 119, 083 660. 57 | 23, 120 142, 203 46, 251 33, 243 

Humboldt-.......-...------ 6, 009. 16 210, 321 121, 74 4, 261 214, 582 88, 996 63, 966 

Lander.......-----.-------- 5, 174. 31 181, 101 | 1,424.58 | 49,860 230, 961 137, 062 98, 513 

Lincoln. ._.-_---.---.------ 9, 144, 92 320, 072 15. 36 538 320, 610 800, 889 575, 639 

Lyon_...-.-_--_-----_-----.| 17,094.49 598, 307 117. 72 4,120 602, 427 104, 650 75, 217 

Mineral. ...._..-...-------- 6, 436. 63 225, 282 205. 25 7, 184 232, 466 39, 722 28, 550 

Nye... TTT] 307 553. 80 | 1, 069, 383 | 8, 385.49 | 118, 492 | 1, 187,875 | 1, 661, 678 | 1,194, 331 
Ormsby......---.---------- 7. 64 267 |__...--.--|--------- 267 30 22 

Pershing.....-.--.-..------ 6, 421. 49 224, 752 | 1,023.77 | 35,8382 260, 584 87, 576 62, 945 

Storey.......-_-.-.-..._...| 17, 909.85 626, 845 10. 46 366 627, 211 333, 283 239, 547 

Washoe-....-.--.-------.-- 534. 03 18, 691 14, 12 494 19, 185 4,397 3, 160 

White Pine__.__.-____.___.| 44, 283.00 | 1, 549, 905 242. 56 8, 490 | 1, 558, 395 674, 437 484, 752 

Undistributed1_......---| 333.51 | ° 11,673 | 3.21 112 | ” 11,785 1) 144 822 

“180, 151.00 | 6, 305, 285 | 7,880.00 | 275,800 | 6, 581,085 | 4,393, 426 | 3, 157,775 
Total, 1934.-_............__| 189, 026. 26 | 4, 858, 968 | 5,248.91 | 183, 449 | 5, 042,417 | 3,057,114 | 1, 976, 316 

ee 
1 No information as to county of origin.



GOLD, SILVER, COPPER, LEAD, AND ZINC IN NEVADA 433 | 

Mine production of gold, silver, copper, lead, and zinc in Nevada in 1935, by counties, : 
in terms of recovered metals—Continued 

Copper Lead Zine | 
a Total 

County value 
Pounds Value Pounds Value Pounds Value 

Churchill..._...--._- 372 $31 7, 238 $289 |__.....___..]......_---.| $91, 708 
Clark. _..-.--.------- 18, 108 1, 503 231, 908 9, 276 15, 380 $677 | 272, 633: 
Douglas......-...-.-.|..---.-.----|s--2--22---]----- eee eee |e ee] eee fee eee 1, 104 Se 
Elko....___-.....----| 7,957,968 | 660,511 | 1,257, 554 50,302 |__....-...--|...-.-.--..| 853, 310 

_......... Esmeralda. __..-.--_- 8, 492 FOB +~--44, 45-|- 4, 782 |-__-_------}---2----| 975, 928 — 
Eureka___...______-- 22, 217 1, 844 484, 662 19,386 |_._-...-...-.|--.---.---.| 196, 676 
Humboldt_.._.__-_-- 1, 440 120 17, 486 699 |__-.-_...--.|.......-.--| 279, 367 
Lander...............| 114,711 9, 521 68, 665 2,747 |_____-..-.-.|..-.------.| 341, 742 
Lincoln..._..--...._-| 368, 108 30, 553 | 11,787,176 | 471,487 | 24, 366,053 | 1,072,106 | 2,470,395 
Lyon_...-..--.-.-_-- 1, 339 111 946 38 }|..--..-.----]------_---- 677, 793 

Mineral_____.--__-__- 64, 437 5, 348 39, 945 1,598 |_......-_..-|_._........| 267, 962 
Nye.......--------_-- 60, 913 5,056 | 11,171,343 | 446,854 | 6,690,567 | 294,385 | 3, 128, 501 
Ormsby_-_____.-__--..|--.--.------|-.-...2-~-2 |---| --- + --e| eee 289 
Pershing...-.____-___ 6, 918 574 26, 380 1,055 |__......._..|...-._---..| 325, 158 
Storey.....--..---__- 1, 627 | 135 1, 347 54 |__-...-..---|.-..----.--| 866, 947 
Washoe._._....._-__- 8, 305 689 12, 994 |. 520 |_.._____.___|__----.-__- 23, 554 
White Pine_._.___.__| 65, 631, 045 | 5, 447, 377 199, 816 7,993 |..._..___.-.|_.__.-_--..| 7, 498, 517 
Undistributed 1.__.__]-.-.--...--_]---.--.-.-- ~-+--+-----+|-----------|------------]----------- 12, 607 

74, 266, 000 | 6,164,078 | 25,352,000 | 1,014,080 | 31,072,000 | 1,367,168 | 18, 284, 186 
Total, 1934......._._.| 41, 611,119 | 3,328,890 | 21,981,874 | 813,329 | 27,880,790 | 1, 198,874 | 12,359,826 

1 No information as to county of origin. | 

Ore, old tailings, etc., sold or treated and lode mines producing in Nevada, 1934-38, | 
: | by countses 

na Ghort tone) etc. | Lode mines producing 1 | 

County a 

| 1934 1935 1934 1935 

Churchill. _._._......--..__-..--.__-------------------- 2, 545 5, 378 17 19 
Clark.._.._____. =. 28 16, 391 43, 706 40 64 | 
Douglas_...__.-__._.---.------------------ +e eee 182 21 4 5 
Elk0._.._--------- eo n  ee ee 9, 934 29, 296 53 61 
Esmeralda-.__.._..-..---------------------------------| _ 438,948 | 559,158 | A A 

———Waréka__----- 4, 505 7, 297 11 23 
Humboldt..._...-__...-----_---- eee eee eee 6, 786 21, 892 41 31 
Lander_......-...-..------------ sen 10, 725 16, 332 55 65 
Lincoln......_...-.._---.-.------_.-----_--------------| 124, 083 162, 178 28 34 
Lyon........-_-..--__---.--------_---------------------| 88, 895 123, 365 31 31 
Mineral___..__.___..--_--------------------- eee eee 8, 100 15, 571 54 73 
Nye_......-_------------------- eee en neneee-------| 188, 657 172, 995 98 93 
Ormsby.__......-.-..---_------------------------ +--+ 31 102 4 1 

Pershing._..__.._._.-------__--- +e - eee 24, 648 33, 999 47 53 
Storey....-..-_-..--------------------------------------| 155, 563 225, 929 33 34 
Washoe..___-.-_._...--__---.--..--.---------- +e -e-- 841 850 18 13 
White Pine.__.._.____..__.__--.._.-..-_.---.---.-.----| 1,872,498 | 2, 974, 210 59 66 
Undistributed 2__....__._-....----.-.-.-_--.-----------|------------ 540 j-...----.--- (1) 

2, 899, 782 | 4,392, 819 635 706. 

1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 

* No information as to county of origin. 

MINING INDUSTRY 

Expansion of copper and gold production was the outstanding fea- 
ture of the year 1936. Until 1936 the mining industry of the State 
was helped more by price-raising legislation than by free metal mar- 
kets. During 1936, however, expanding consumption of copper, lead, 
and zinc and sharply rising prices toward the close of the year proved 
to be dominant factors in the return of prosperity to Nevada mineral 
industries. Continuation of the consumption and price levels estab-
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| lished during the early months of 1937 would result in the most profit- 
- able period that the mineral industry of the State has enjoyed for 

several years. No State in the Union depends so much on the mining 
| industry for the livelihood of its citizens as does Nevada, and the 

number of properties being prospected, developed, and equipped is 
encouraging. | 

ORE CLASSIFICATION | . 

Ure, old tailings, etc., sold or treated in Nevada in 1985, with content in terms of 
recovered metals 

_ . a Ore, old 
Source tailings, Gold Silver Copper Lead Zine 

etc. | . | 

Short tons |Fine ownces | Fine ounces| Pounds Pounds Pounds . 
Dry gold ore.-.---.-----------| 11, 168, 951. | 132, 840.90 | 1, 034, 686 175, 274 185, 093 |....-------- 
Dry gold-silver ore__.--------- 5, 336 1, 327. 88 72, 371 2, 761 133, 543 |._----__-..- 
Dry silver ore.....--.--------- 89,464 | 10,245.94 | 1,416,381 40, 895 68, 362 |__.-.----_-- 

| Copper ore......--------------| 2,904, 641 | 30, 527.75 121, 908 |} 73,682,748 | 52,319 |..--_--_-_-- 
Lead ore._.....-.---.--------- 29, 494 2, 144. 26 293, 567 303,804 | 4,058, 506 |__---------- 
Copper-lead ore......--------- 135 5. 98 2, 134 2, 621 29,725 |_.---------- 

| _ Lead-zine ore...--------------| 194,798 | 3,058.29 | 1,449, 770 57, 897 | 20,824,452 | 31,072,000 

Total, lode mines...----| 4,392,819 | 180,151.00 | 4,390,817 | 74,266,000 | 25,352,000 | 31,072,000 
Total, placers._...-..---------|------------| 7, 880.00 2, 609 |------------|------------|------------ 

4, 392, 819 | 188,031.00 | 4,393, 426 | 74, 266,000 | 25,352,000 | 31, 072, 000 
Total, 1934.....-..-..-----..--] 2,809, 782 | 144,275.17 | 3,057,114 | 41,611,119 | 21,981,874 | 27, 880, 790 

1 Includes 606,735 tons of old tailings cyanided, 4,764 tons of old tailings amalgamated, 42,687 tons of old 
; tailings concentrated, and 1,591 tons of old tailings smelted. 

, Ore, old tailings, etc., sold or treated in Nevada in 1935, by counties, with content 
an terms of recovered metals 

DRY GOLD ORE 

| Ore, old 
. County tailings, Gold Silver Copper Lead Zinc 

etc. - , 

. Short tons |Fine ounces | Fine ounces| Pounds Pounds Pounds 
Churchill_...----------------- 4,776 | 1,749.69 2,479 — 83 |. 40 |_----------- 
Clark...-.-..--.-------------- 38,477 | 6,911.81 20, 877 13, 753 76,717 |_----------- 
Douglas___..-.--------------- 21 27. 28 25 |__...-------|_--.._------|------------ 
Elko...-----------------------| - 9,110] 1,922.53 19, 172 1,072 2,575 |.----------- 
Esmeralda.._...-.-.....----.-] 1556,647 | 21, 138.25 218, 457 7, 522 16,999 }|__-..--.---- 
Eureka_...------------------- 2,361 | 1,641.35 8, 409 7, 732 3,781 |__---------- 
Humboldt_...-.-.....-.------ 13,657 | 5, 737. 66 51, 666 |..--...--__- 3,189 |__.-------_- 
Lander..--------------------- 12,480 | 4,913.79 28, 219 67, 577 14,599 |__..__---_-- 
Lincoln_._-....-.----.-------- 53,123 | 6, 801. 68 30, 146 7, 804 4,985 |__.------ 
Lyon...----------------------| 128,365 | 17,094.49 104, 614 1, 339 946 |... 
Mineral__..-_..----...-.-.-.-- 15, 270 6, 357. 54 23, 852 63, 096 32,091 |__....._-_-- 
Nye. __------------------ eee 48,614 | 21, 291.97 26, 002 424 9,292 |___..------- 
Ormsby-_-_....----------.----- 102 7. 64 30 j..------__--]_-------- fee 
Pershing.........----.-------- 21, 061 5, 975. 69 24, 390 3, 245 1,713 {_.--..----_-- 

| Storey_....--..---------------| 225,929 | 17, 909.85 333, 276 1, 627 1,347 |__.------_-- 
Washoe...-------------------- 652 519. 03 440 |_----.-___--|_-------___-]_-_---------- 
White Pine._.......----._--- 42,766 | 12,507.14 141, 488 |... 16,819 |..---------- 
Undistributed 3?._.-._.---_---- 540 333. 51 1,144 J.-J eee 

1, 168, 951 | 132,840.90 | 1, 034, 686 175, 274 185,093 |_----------- 
Total, 1934......--..----------| 809, 525 | 110, 128.15 614, 960 113, 809 120,290 |___...-.---- 

DRY GOLD-SILVER ORE 

Churchill.......-.-._.-------- 67 28. 74 2,192 |_..-_..-----|----- ee} 
Elko.....---.----------------- 201 5. 35 932 |_..._.-----_|_----------.|--------- 
Esmeralda.._-.-.-......-.---- 1, 955 695. 20 29,201 j_..._.------|--------- |e eee 
Bureka_.....-...----..------- 1, 160 245. 94 10, 575 1, 165 43,069 |__..__.--__- 
Humboldt......-----_-----__- 33 41,32 2,628 |_.---------- 99 |__.- . 
Lincoln...........------------ 1,714 289.07 26, 600 1, 596 90,445 |... 
White Pine.._..-....________- 206 22. 26 943 |_..------..-|.-..--------|_------------ 

5,336 | 1,327.88 72, 371 2,761 133, 543 |_-...-----_- 
Total, 1934_...........----_--- 73,824 | 7,873.88 623, 467 2, 159 16,895 |_-_..--.__- 

iIncludes 532,674 tons of old tailings cyanided. 1 No information as to county of origin.
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: Ore, old tailings, etc., sold or treated in Nevada in 19365, by counties, with content 
an terms of recovered metals—Continued | 

| DRY SILVER ORE | 

Ore, old | ; 
' County tailings, Gold Silver Copper Lead Zinc 

etc. 

. ; Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds | 
Churchill. ._.-...-.2-..-- 2... 529 147.16 | 28,466 |... 279 - 3,179 {_----------- es 
Clark___.__----.-- 22-8 111 4,93 2,209 j._.....-----].0-.----_ |e 

_.... BIKo..-..---------------------| 65} 12.01 3,102 (ga gag — 
Esmeralda._......----..--___- 478 41, 21 * 10,192 280 12, 335 |_-....------ 
Eureka.._---_-.--..---_------| | 265 44, 56 9, 510 245 2,226 |_----...-.-- 
‘Humboldt__._..---_---. 2-2. 8, 120 210. 57 31, 611 122 150 }.-..-------- | 
Lander_..._......-.-..--.-.-- 2, 876 159. 87 93, 889 3, 307 21,392 |_--_..-_---- 
Lincoln..____-.-.--_-_-_-_-_-- 2, 575 42. 09 58, 527 29, 235 14,915 |.---..---_-- 
Mineral__.........-..-..._..-- 295 78. 99 15, 379 1, 212 6,021 |_--.-------- . 
Nye. .._..---------.---------- 17, 863 7, 701. 58 681, 315 419 1,140 |_----------- 
Pershing___...-.._.__-_______- 12,876 | - 404.66 59, 593 3, 600 4,196 |...--------- 
Washoe.___....-....-.._-.__.- 116 11. 67 2,523 1, 443 981 |__-.-------- 
White Pine_._........_.._.._- 43, 295 1, 386. 64 420, 065 218 1,698 |_.-__--_..-- 

89,464 | 10,245.94 | 1,416,381 40, 895 68, 362 |_--_..---.-- 
Total, 1934_.....-.-..---.- 8k. 18,105 | | 985. 23 271, 217 6, 797 88,137 |_..-------.. 

COPPER ORE 

Clark_..............-_..-.._-- 53 | 27.10 71 3,987 |......------].------.--_- 7 
Elko....-..-..----..-----.---- 15, 691 60 698 | 7,946, 595 51,006 |_..---.-__-- 
Humboldt__.....--.-.-.....-- 27 3. 63 1, 340 1, 291 612 |-.---.---_-- 
Lander........--.-.----.----- 698 82. 25 9, 028 48, 241 |---| 
Lineoln_._..........-----.---- 612 60. 00 3,246} 51,392 7/1) a 
Washoe.._._._...-.-.-...-.---- 33 1.31 882 6, 766 |..--------_-|-.---.--.--- - 
White Pine_.........._.......| 2, 887,627 | 30,352.86 107, 143 | 65, 629, 476 |__.--...-._.|..-----___-. 

2, 904, 641 | 30, 527. 75 121,908 | 73, 682, 748 52,319 |_--..--.-_-- 
Total, 1934....................| 1,819,913 | 16,138.79 74,225 | 41,015, 015 1, 250 |------------ 

LEAD ORE | 

Churehill___...-.--.--.._.__-. 6 0. 66 211 10 4,014 |_.--.--.-.-- 
Clark..-_.-.-.--------_. 5, 025 2. 90 932 368 144, 967 |....---.---- 
Elko... ----.---2----- eee 4, 202 49. 55 73, 725 8,037} 1,199,361 ]..--.-..___- 
Esmeralda___.........-------- 78 80. 66. 410 740 16,211 f.---2--eeee 

——..___Eureka__......-.-.-ss22s2:---| 3, 811, 1, 470. 52-| 17, 706 ——¥3,075 | 435, 686 [22 — 

Humboldt__....-...-...-.-_-- 55 15. 98 1, 727 27 13, 506 |_--..---__.- 
Lander-..._...--..-.....----- 278 18. 40 5, 707 586 32, 674 |_---.-.-__-- 
Lincoln._._....--_-_-...---_-- 15, 582 305. 79 176,730 | - 278,081 | 1,899, 402 |...-.--_._-. 
Mineral. _._.....-- 2-222 6 .10 432 129 1, 883 |..------ ee 
Nye..-_-.---------.------ ee 482 148, 25 8, 639 2,173 128, 411 |.-.----.___. 
Pershing.._.....-_........_..- 62 41, 14 3, 491 73 20, 471 |.---.--.-... 
Washoe_.__......-..---.-....- 49 2. 02 1, 047 96 12,013 |_....--....- 
White Pine_...-.._._.-._.__.. 208 8. 29 2,810 409 156, 057 |.--..---_.-- 

29,494} 2,144.26 298, 567 303,804} 4,058,506 }_....-.._._- | 
Total, 1934_...............-.-. 24, 931 1, 792. 96 277, 986 429,684 | 3,906,921 |_.......____ 

COPPER-LEAD ORE 

Elko....-...-.-.--.--------_-- 27 0.17 191 1, 679 4,483 |... 8 
White Pine__.__.__......._..- 108 5.81 1, 943 942 25, 242 j_..------._- 

135 5.98 2, 134 2, 621 29,725 |_..-.------- 
Total, 1934......._..-..-.-.-- 72 13. 80 3, 398 7, 216 21, 162 |_.-....-._-- 

LEAD-ZINC ORE 

Clark._____..-.---..-...--._-- 40 |_..---_..-.- 229 |... 10, 224 15, 380 7 
Lincoln._.__...--...-._.---.-- 88, 672 1, 646. 29 505, 626 |_...-.......] 9,776,728 | 24, 366, 053 
Nye-____..-.---------.-------- 106, 086 1, 412. 00 043, 915 57, 897 | 11, 037, 500 6, 690, 567 

| 194, 798 3,058.29 | 1,449,770 57, 897 | 20,824,452 | 31, 072,000 
Total, 1934................_.-- 153, 412 2,093.45 | 1, 190, 267 36, 439 | 17,827,219 | 27,880, 790 

1 Includes 532,674 tons of old tailings cyanided.
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-METALLURGIC INDUSTRY — 

Data available by May 24, 1937, do not include detailed information 
on the Nevada metallurgic industry for 1936. Most of the mills 

| operating in 19385 continued to do so in 1936, and substantial addi- 
tions were made to the State milling capacity during the year; new 
plants were built and. additions or improvements made at old ones. 
The increased production of copper ore in the Robinson district , 
considerably augmented the output of the only smelter in the State, 
the copper smelter at McGill. This plant depended chiefly on ores 
produced by its owner, the Nevada Consolidated Copper Corporation, 

| but it did a substantial custom business on ores purchased largely 
for fluxing. Custom mills were operated in various parts of the 
State; important ones were at Silver City, Lyon County; Midas, 
Elko County; Seven Troughs, Pershing County; and Searchlight 
and Goodsprings, Clark County. Large quantities of ore were shipped 
out of the State, principally to the lead and copper smelters in the 
Great Salt Lake Basin. The Bauer (Utah) plant of the Combined 
Metals Reduction Co. treated all the company lead-zinc ore mined 

| at Pioche. The 300-ton flotation mill completed by the Mountain 
City Copper Co. in the Cope district was an important addition to the 
metallurgic equipment of the State. | 

| Mine production of metals in Nevada in 1935, by methods of recovery 

| Method of recovery Material | Gold Silver | Copper | Lead Zinc | 

| Ore, old tailings, etc., amal- | Shorttons | Fine ownces| Fine ownces Pounds Pounds Pounds . 
gamated............-.......| 174,123 | 42,188.84 | 84,906 |... Je 

Ore, old tailings, etc., cya- 
nided........-........-.-.-| 663,623 | 28,304.38 | 346,917 4, 664 978 |. aaa 

Concentrates smelted: 
Flotation. .-_.-.....-.-.-- 175,516 | 51,340.04 | 2,069,951 | 65, 625,327 | 21,029,903 | 31, 056, 620 
Table.....--....--.-.-- =. 409 | 3,907. 48 5, 696 1, 783 98, 541 {oo 

Ore, old tailings, etc., smelted_| 178,424 | 54,410.26 | 1,893,347 | 8,634,226 | 4,293, 278 15, 380 
Total, lode mines.......|....-..-..--| 180, 151.00 | 4,390,817 | 74,266, 000 | 25,352,000 | 31, 072, 000 

| Total, Placers...-.------------[------------| 7%) 880.00 | 2, 609 |--------222-|-nonnnneronnfoonson senna 
----..------| 188, 081. 00 4, 398, 426 | 74, 266,000 | 25,352,000 | 31, 072, 000 

Total, 1934_........._..--...--]---..-------| 144, 275.17 | 3,057,114 | 41,611,119 | 21,981,874 | 27,880, 790
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Mine production of metals from gold and silver mills in Nevada in 1985, by counties, — 
| an terms of recovered metals 

et ‘ 

Recovered in bullion | 
Ore, old tailings, ete., |. 

treated , 
County Amalgamation | Cyanidation . 

) Old tail- ‘ a ‘ Ore ings, etc. Gold Silver Gold Silver . 

) _| Short tons | Short tons | Fine ownces | Fine ounces | Fine ounces| Fineounces 
, ‘Churehill- 22.2222 4,760 {....- 2 8 1, 480. 50 1,240 jee} 

Clark.-.222 2-22 --_-e 8, 161 850 1, 077. 02 / 437 400. 46 670 
Douglas.__--....-------____- 10 {-.-.-.------ 10. 79 10 |.--- eee Jee 
Elko....------------2---------| © 6, 248 613 659. 48 1, 847 605. 45 11, 283 
Esmeralda_..._.-_...._____-- 20, 900 1 532, 674 3, 790. 13 - 4,475 8, 828. 23 209, 216 
Eureka. .._._....-222---_- ee 681 10 11. 61 1 76. 57 |. 1,908 | 
Humboldt_..__...-.__--.-___. 13, 140 150 1, 259. 08 639 4, 046. 04 47, 842 
Lander... ...-.-._--.------_--- 5, 009 700 140. 29 238 461. 38 96 
Lincoln........-_-.-.---.-_--.- 3,970 2 42, 955 2.49 30 3, 876. 59 11, 038 
Lyon....-..--2 22-2 eee 81, 707 | | 4,000 | 14, 685. 02 §2, 751 ~ 261. 49 5, 125 
Mineral. --._-.-..--2---____.. 8, 272 824 2, 495. 85 2, 163 343. 31 1, 174 
Nye...-..-----------------_-- 20, 608 20, 686 | 10,396. 77 5, 996 3, 148. 89 1, 673 
Ormsby... -_.-..--._----______ 2 100 2. 54 23 [.----2 eee feeeek 
Pershing. -.-..___.._.--._-__.- 12, 959 7, 100 901. 41 4, 655 3, 781. 35 7, 483 
Storey...---...-.-.----__._ 2. 34, 133 1, 389 4, 237. 04 12, 832 2, 465. 92 44,011 
Washoe......-.-.-___-_______. 602 }|_-.-...----_. 446. 33 154 [eee fee 
White Pine._...._._--.-_____-_ 1, 898 2, 140 275. 85 62 8. 70 5, 398 
Undistributed *.__..-...-.-.._| 500 |.----------- 316. 64 353 |-.----------|.----------- 

223, 555 614,191 | 42,188.84}. 84,906 | 28,304.38 - 846, 917 
Total, 1934----------- | 190, 144 481,466 | 28, 506. 06 30,606 | 26,864.70 | - 155, 741 | 

. Concentrates and recovered metal a 

. County 7 
Concen- 
trates Gold Silver Copper Lead 

. Produced 

Short tons | Fine ounces | Fine ounces| Pounds Pounds | 
Churchill..._._--- ee 12 250. 60 1,110 |---.-.------| | 40 
Clark.._-..---- 2 eee 56 804. 10 1, 731 586 1,192 | 
Elko... ...--------------- ee 10 23. 00 225 |..--..------|------------ : 
Esmeralda... 22-2. 194 3, 073. 81 | - 4, 802 175 (11,896 | 
Humboldt... --._- 2-2 ee 11 15. 20 242 |.-.---------}-.----_-___- 

ee -——Pander:. FE Tay 45) ee ~~ 42° weeneneneeeel 30 OO 
Lyon._-__....-...--- 2 60 191. 46 979 - 1,258 [---- eee 
Mineral. ...---.-..2-- nee 61 334, 99 330 805 25 
Nye..-.----- 22 115 294. 33 |. 305 |_.-..-..----]-----..---_- 
Ormsby..---...--.--------- ee 2 5. 10 7 |---2----.---[o- eee . 
Pershing... .-.....2222- 2 eee 21 500. 00 716 12 1, 609 

_ Storey....----- 22-222 43 173. 75 1,451 [...2 ef 
White Pine...___....-- 2-2 26) 364. 09 121 j-..--222- fee 

613 6, 044, 88 12, 061 2, 836 14, 792 
Total, 1934...-..--- 2-2 eee 294 3, 061. 16 9, 509 242 6, 240 , 

wee dd 

1 Yielded also 4,586 pounds of copper recovered from ‘“‘cyanide’’ precipitates. _. 
2 Yielded also 78 pounds of copper and 278 pounds of lead recovered from ‘‘cyanide’’ precipitates. 
3 No information as to county of origin. 

Gross metal content of concentrates from concentrating mills in Nevada in 19386, by 
classes of concentrates a 

ee 

/ 

O Gross metal content 
oncene jo Class of concentrates trates pro- 

duced | Gold Silver Copper Lead Zinc 

Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 
Dry and siliceous. ..._.......- 5,127 | 14, 229. 66 513, 263 8, 968 190, 582 |_.----....-- 
Copper. .....-.-..-..--.------ 119, 271 | 30,399. 41 107, 755 | 67, 578, 541 449 |_--l 
Lead .._--..-..--.-------_--.e 19, 863 3, 808.04 | 1, 215, 508 48, 742 | 20, 973, 063 2, 060, 000 
Zine. ...-...-..-..------------ 31, 051 765. 53 227, 065 37, 336 935,170 | 34, 454, 198 

175,312 | 49,202.64 | 2,063, 586 | 67, 673, 587 | 22, 099, 264 | 36, 514, 198 

-———————_—— —-O---2->+7?-—M——nma anh ee _s_ 
153336—37——-29
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_ Nevada ore and old tailings concentrated in 1935, by methods of concentration | 

| Concentrates and metal content 
Ore and old ; 

Method of concentration tailings con- 6 t 
centrate oncentrates . produced Gold Silver 

. . Short tons | Shorttons | Fine ounces | Fine ounces 
Flotation. —_..--.---.------ ee 3, 374, 667 175, 230 49, 022. 58 2, 061, 672 

. Table___..._-.-.----__-_---_---_- eee ee eee 1, 982 . 82 180. 06 1, 914 

3, 376, 649 175, 312 49, 202. 64 2, 063, 586 

_ Concentrates and metal content—Continued 7 

: _ Method of concentration Copper Lead Zinc 

Gross Recovered - Gross Recovered Gross Recovered 

Pounds Pounds Pounds Pounds Pounds Pounds 
Flotation.__...........__...._]| 67, 672, 774 | 65, 623, 572 |. 22, 084,417 | 21, 029, 850 | 36, 514, 198 31, 056, 620 
Table_..._---.-..------..-- -- 813 702 14, 847 13, 802 |....-------_ wanenennnnee 

67, 673, 587 | 65, 624, 274 | 22, 009, 264 | 21, 043, 652 | 36, 514, 198 31, 056, 620 

| | Mine production of metals from concentrating mills in Nevada in 1935, in terms of 
recovered metals | 

7 BY COUNTIES | | 

| OH ae reat all Concentrates and recovered metal 

ola Concen- | | . | 
rates . . 

7 Ore tailings| pro- Gold Silver Copper Lead Zine 

. duced 

‘Short | Short Fine Fine 
Short tons | tons tons ounces ounces Pounds Pounds Pounds 

Clark__...-_---- 8,798 | 25,019 751 3, 000. 40 15, 137 11, 126 200, 402 |___..-__.- 
Elko. _...---.2-- ~ 4, 740 1, 000 66 374. 40 5, 321 182 13,118 }_-__-__ eee 
Esmeralda_.-.-- 306 }.-..-.-- 26 21. 96 3, 484 91 9,790 |_.-.-.--- 
Humboldt. .___- 8, 000 |....-.-- 71 186. 56 29, 985 76 jeje 
Lander......-.-- 698 |__._-..-- 30 5. 45 2,510 |---_..-.____]__-----_____}----- eee 
Lincoln. --..__-- 89,022 |._..__..| 34,919 1, 646. 79 506, 126 |__....-._--_| 9,776, 728 |24, 366, 053 
Lyon__....-_---- 36, 514 500 528 1, 466. 24 40, 281 |_.-_----.-._]---.---_-.-.|[---------- 
Nye_.-..-..--.-- 106, 217 |_...._..| 17,617 | 1,421.15 944, 769 57, 897 | 11, 037, 500 | 6, 690, 567 
Pershing... .-_.- 12, 750 |..------ 319 371. 04 55, 174 3, 584 4,126 |_....._.-- 
Storey_._..._---- 171, 845 | 17, 372 1, 578 | 10, 221. 06 256, 336 1, 393 474 |_-- Ll e 
White Pine._._._| 2, 896, 868 |___.__._| 119, 408 | 30, 487. 59 204, 513 | 65. 549, 925 1, 514 joo le 

3, 332, 758 | 43, 891 | 175,312 | 49, 202. 64 | 2,063, 586 | 65, 624, 274 | 21, 043, 652 |31, 056, 620 
Total, 1934___.._| 2,090, 569 | 12,845 | 114,427 | 27, 382.88 | 1, 503,512 | 40,969, 788 | 18, 004, 635 |27, 852, 155 

BY CLASSES OF CONCENTRATES 

Dry and siliceous._.._.._-_-_---.--.- 5,127 | 14, 229. 66 513, 263 6, 415 151, 576 |... --e- 
Copper _._.-_..----------------------| 119, 271 | 30, 399. 41 107, 755 | 65, 550, 367 364 |--_-- ue 
Lead_...._-_-_-__-- 2. ---_-__--------| 19, 863 3, 808. 04 | 1, 215, 503 35, 731 | 20, 019, 665 |-.-.-.-__- 
Zine_._.__-_.--------..--------.------{| 31,051 765. 53 227, 065 31, 761 872, 047 131, 056, 620 

175, 312 | 49, 202. 64 | 2, 063, 586 | 65, 624, 274 21, 043, 652 131, 056, 620
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Gross metal content of Nevada concentrates produced in 1985, by classes of 
concentrates 

Concen- Gross metal content 

Class of concentrates trates | —7___-?! OO  —7——a ae 

produced Gold Silver Copper Lead Zine Oe 

Short tons Fine ounces | Fine ounces| Pounds Pounds Pounds 
Dry and siliceous__.._..._...- 5,602 | 18, 004. 55 523, 981 9, 725 191, 063 j.-....-2---- a 
Copper. ._-..---.----.-------- 119, 285 30, 418. 60 |. 107, 875 | 67, 581, 186 |. 485 |... 22 e ee a ce 
Lead......---_-_--_-_--_---.- 19, 987 6, 058. 84 1, 216, 726 48,992 | 20, 988, 690 2, 060, 000 

— Zine... ef 31,051]. 765. 53 .. 227, 065. |... 37,336. |... -985,170-1...34, 454,198... a 

175,925 | 55, 247. 52 2, 075, 647 | 67, 677, 239 | 22,115, 408 36, 514, 198 

Mine production of metals from Nevada concentrates in 1985, in terms of recovered 
metals | 

BY COUNTIES . 

| Concen- Gold Silver Copper Lead Zine i 

Short tons | Fine ounces |Fine ounces; Pounds Pounds Pounds | 
Churchill___..__._-___--__-___ 12 250. 60 1,110 j__-. 2-2 -- eet 40 |______-_---. 
Clark__...------- eee 807 3, 804. 50 16, 868 — 11,712 201, 594 |__--__--._--- 
Elko.__.----____-____---_---.- 75 397. 40 5, 546 182 13,118 |------__---. 
Esmeralda.--__....-.---------- 220 3, 095. 77 8, 286 266 21, 686 |___..--.-.-.- . 
Humboldt_____-_-____-------_- 82 201. 76 30, 227 76 |_u------ eee eee 
Lander__---_.2---- ee 32 19. 90 2,552 |_..--..--.-- 30 |_.-----_---_- 
Lincoln.....__-_-_----------_- 34,919 | — 1, 646. 79 506, 126 |..-...--.---| 9, 776, 728 24, 366, 053 
Lyon____.._---.-------------- 588 | 1, 657. 70 41, 210 1,258 |__..-_- fee 

” Mineral. ___-_-__-_-_.--------. 61 334, 99 330 - 805 26 | ine 
Nye____-----2--- eee 17, 732 1, 715. 48 945, 074 57, 897 | 11, 037, 500 6, 690, 567 
Ormsby --__-.---------------- 2 5.10 7 |--------1---|------------|------------ 
Pershing.._...-...-.__-_----_- 340 871. 04 55, 890 3, 596 6, 785 j_...--.-_--- 
Storey.__.-.......------------ 1, 621 10, 394. 81 257, 787 1, 393 474 |____ ee 
White Pine___________.-_=___- 119, 434 30, 851. 68 204, 634 | 65, 549, 925 1,514 |___----____- , 

. 175, 925 55, 247, 52 2, 075, 647 | 65, 627,110 | 21, 058, 444 31, 056, 620 
Total, 1934__.....-....---_ -_- 114, 721 30, 444. 04 1, 513,021 | 40, 970,030 | 18, 010, 875 27, 852, 155 

: BY CLASSES OF CONCENTRATES oO 

Dry and siliceous. -_..-...--___ 5, 602 18, 004. 55 523, 981 7, 102 151,999 |.---- 2 Le 
Copper. __...-.--...---.------ 119, 285 30, 418. 60 107, 875 | 65, 552, 341 389 |____.___--_- 
Lead. _----- eee 19, 987 6, 058. 84 1, 216, 726 35, 906 | 20, 034,009 |___.._.____- 
Zine. _.__-_-.------------------ 31, 051 765. 53 227, 065 31, 761 872, 047 31, 056, 620 | 

175,925 | 55,247.52 | 2,075, 647 | 65, 627,110 | 21,058,444 | 31, 056, 620 . 

Gross metal content of Nevada crude ore shipped to smelters in 19385, by classes of ore 

Gross metal content 

Class of ore Ore eee 

Gold Silver « Copper Lead Zine 

Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 
Dry and siliceous________._.-- 130, 171 51, 287.01 1, 521, 214 179, 404 355, 145 |_-..____.._- 
Copper. _..__.._._---- 2-2... 17, 121 175. 79 15, 144 8, 385, 215 55, 434 |... -___--. 
Lead. .._...------------------ 23,587 | 2,075.32 288, 159 351,179 | 4,064,539 |__.__-______ 
Copper-lead__.....---.--.---- 135 5. 98 2, 134 3, 791 31, 342 |_._-_.----_- 
Lead-zinc..--.-.---.---------- 40 |-.---------- 229 |------------ 14, 606 19, 226 

171, 054 53, 544. 10 1, 826, 880 | 8, 919, 589 4, 521, 066 19, 226 
Total, 1934..........-.--.- 2. 120, 942 51, 997. 30 1, 302, 664 733, 336 4, 066, 845 32, 914
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. Mine production of metals from Nevada crude ore shipped to smelters in 1935, in 
terms of recovered metals : 

| | BY COUNTIES | | 

| a | Ore Gold | Silver Copper Lead Zinc 

| Short tons | Fine ounces | Fine ounces| Pounds. Pounds Pounds 
Churchill_..-.........-------- 618 195.15 30, 998 372 7,193 |-...-_--.--- 

, Clark....-...--.-------------- 876 | 1,652.06 6, 266 6, 376 30, 314 15, 380 
Douglas.......----.--.------- il 16. 49 15 |__--2_------]-.-------.-. |e -- 

_ Elko..--_----_------------+--- 19, 444 327.88 | 75,613 | 7,957,786} 1,193,693 |...-------_- 
- Esmeralda._.....----..-------]. 5,277 | 6,099.39 | © 39, 244 3, 640 22, 859 |_....------- 
Eureka_._.....--------------- 6,455 | 3, 248.39 43, 010 21, 800 455,102 |__.---.----- 
Humboldt___..--..----------- 602 502. 28 10, 264 1, 364 17,486 |__-.--__---- 

| Lander_._.------------------- 9,925 | 4,552.74 133, 957 114, 711 68, 635 |_--.------_- 
Lincoln..._....--------------- 25,576 | 3,592.85 278, 655 339,746 | 2,005, 560 |_-__..------ 
Liyon_..__..------------------ 639 352. 08 4, 628 81 946 |_---------- 
Mineral. _.._..-------------- 6,474} 3, 257.88 35, 510 63, 632 39, 873 |__.--------- 
Nye.___._-.------------------ 25,484 | 15, 202.66 707, 128 3,016 133,843 |_.__-.._-__- 
Pershing.__......-.----------- 1, 190: . 867. 69 19, 446 3, 322 20, 645 |_....------- 

. | Storey._....-...-------------- 1, 190 812. 08 18, 646 234 | 873 |_.-.-------- 
Washoe.._.....---.----------- 248 87. 70 4, 237 8, 305 12,994 |____-______- 

| White Pine_____......-----_-- 67,005 | 12, 669. 91 418, 472. 81, 120 198, 302 |_-_.---.---- 
Undistributed !_......__-.-.-- 40 16. 87 791 |_---...-_.__]-----------_]L_.___------ 

ve | 171,054 | 53,544.10 | 1,826,880 | 8,605,505 | 4, 208, 318 15, 380 
Co Total, 1934........--..--------| 120,942 | 51,997.30-] 1,302,664 | 636,896 | 3, 830, 864 28, 635 

BY CLASSES OF ORE | 

Dry and siliceous........-.--:| 130,171 | 51,287.01 | 1,521,214| 166,804| 273, 748 |.....----_-- : 
Copper__....--..------------- 17, 121 175.79 | 15,144 | 8, 123, 026 52,319 |_----------- 

, Lead._....--2---------------- 23,587 | 2,075.32 288, 159 302, 964 | 3, 842,302 |__.....--__- 
Copper-lead__......--.------- 135 5.98 2, 134 2, 621 29,725 |_.._.------- | 
Lead-zinc.-.....-------------- 40 |___----.-_-- 229 |_-.---.___-- 10, 224 15, 380 

) 7 : | 171,054 | 58,544.10 | 1,826,880 | 8,605,505 | 4, 208, 318 15, 380 

- 1 No information as to county of origin.
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REVIEW BY COUNTIES AND DISTRICTS : | . 

Mine production of gold, silver, copper, lead, and zine in Nevada in 1985, by counties and districts, in terms of recovered metals 1 

, Mines produc- - | | | 2 
ing ? Ore, old Gold Silver (lode i © 

County and district! tailings, and Copper Lead Zinc Total value m ———— ete. placer) 3 ; o Lode | Placer | Lode Placer Total 

Churchill County: Short tons | Fine ounces | Fine ounces | Fine ounces | Fine ounces| Pounds Pounds | Pounds < Alpine._........-.2.--.--------- eee eee 1 |... | 1 0.52 |_-..--_ 8. 0. 52 20 |_-..----.-- 180 [eee eee $38 fg Aspen....-22 222 eee 1 |_.--.--- 44 17.81 j_.-_._- 8. 17,81 15 {wpe fee] 634g. Bernice_....-.-.--.--..---------- eee ene ee 2 |_.------ 60 5.82 |... 5.32 2, 066 129 ‘1, 676 |_-_-2 eee 1,749 < 
Dixie. _.-..- 22-22. eee ene eee eee 2 |-...---- |. 4, 710 1, 707.92 |_..--- 1, 707, 92 2, ddl 83 40 Jee 61, 461 Q Eagleville.............-------.--------- eee i ee | 48 8.70 |_---------.- 8.70 869 |_..------__}_-------e-|_--- eee 9299 6 Fastgate....--..-.2-2..------2- 2 eee ee | 34 i 8.73 473 |-..-.--.----|-----4------|-------- oe 646 og Fairview.-....-.-.--.-..-----------------e-- 3 {2 169 97.17 }_---------_- 97.17 8, 216 121 4,114 |. 22 le 9,481 Holy Cross..._......-...-------------------- 3 |_---.-- 60 18.25 |... 18, 25 4, 587. 39 1,278 |_.-2------_- 3,990 ty : 
JeSSUP.-------- eee 2 |-------- 12 8.37 |..-.- 2 8. 37 8 |---| eee fee 299 oF Sand Springs..._.....2...-_--.--- 2. 2 eee | | 7 10.70 |. ele 10. 70 116 jeu) 457 ~ laren Snd el <= ---nn--nno-nonanneneennneeeeeeeene 2 |. ----- | 238 42.76 |------------} . 42.76 | 14,648 |... -. 22 L_ |e ee eee e|_---_-_- eee 12,025 rk County: | | . 
Alunite._.....222222002-2-- 2 eee] swe ! 5 3.09 |_..-..-_-_.- 3.09 1 Jowell |e eee] e ee 109 S Boulder Dam..___-...._..-..-.--.---.-------]------.-| 4) [eee eee }eeee eel 0. 84 0 84 Jeet [ee] 29 & Crescent.._......-.--...-------------- ene es | 586 93.04 |____.....---| ~ 98.04 1, 504 j.-_-.--- | 1,179 |-.------ ee 4,885 ~-~ Eldorado Canyon........_......-..-.-------- 11 ” | 8, 565 856. 89 11. 41 868. 30 7, 359 443 2,271 |_------___- 35,807 > Gold Butte_.....220.22 2 eee 4 4 181 156. 28 85 157. 13 65 | | 35 | 174 [eed 5,556 Searchlight... ..-.----.------------2222--00--- 35 4) 29,617 | 3, 825. 62 2.96 | 3,828.58 12, 317 9,195 | © 72,271 |_-..-.---_-- 146,507 ig Doughas Conese nent 10 [.-..---- 9,852 | = 2,011.82 |... 2] 2,011. 82 3, 072 8,435 |. 156,013 15, 380 80, 239 S 

nty: | , : , . . 

Mountain House.----.--.-.....-..--222 P| ag BT 8.11 10 |_____-------|-----------.|---..--.---- 21 Cl Red Canyon.__........----------------------| 1 eee | 5 6.27 |... ee 6.27) 8B J eee eee feet een fee 2220 ay Biko Goins nano nnrcneenescnncnnncneesenenes 1j--------| 1 1.70 |...-..------| 1.70 6 |------------|------------|------------ 64 
Centennial_...................------------.- 2|...-.... 546 78.00 |.....------- 78. 00 i91| 182 2,575 |..---------- 2,985 2 Charleston__.._.........-.-.-...------------- 1} (4 96 25. 20 2. 48 27, 68 OB 279 |_....-.---_-|_--.-------- 1010 & | Contact..-.............--.------------------- rs | 286 35.10 |_-..-.--.__- 35. 10 181 12 51,006 |.--....--.-- 3,400 < Cope---_-.-.-----.-.2---- eee 5] (4). 15, 831 25. 47 2,25 27.72 5,875 | 7, 945, 916 43,783 |__.._.-_---- 666,455 > Cornucopia_--__.-.....-...------------.------ 1 |.---L--. | 10 1.18 [wee 1.18 211 |--.-----.--- 30 |_..--------. 1944 © Delano....-.-..-.------- ee een ene eee i | 2,239 7.69 |_...-.-----. 7.69 37, 605 618 640, 608 |_...-_--.._- 52,973 > Gold Circle____-.___-..-..------------------- a ee | 5,492} 1,016.03 j-.--.-------] 1, 016.03 12, 567 |_.........__|-.---J_---.-|_-_-.----- ee 44, 594 Island Mountain..____.__...-..-....-.------- 2 2 | 36 33. 71 44, 90 78. 61 87 |..-..----._.|------------ |e ne een e ee . 2,814 Jarbidge.....--.2...-2-2 2-2 (1 | 2,810 606, 33 |-----._____. 606. 33 5, 888 29 |_..-.22_...|------- eee 25, 456 a Loray.-.--.-...-22---20 eee eee | ne | 9 649 be 49 681 815 boo 5383 ps 
See footnotes at end of table. } | : an : 

. | 

| | 
, |



Mine production of gold, silver, copper, lead, and zinc in Nevada in 1938, by counties and districts, in terms of recovered metals—Continued _ . 

nnn IND 

Mines produc- 
ing Ore, old Gold Silver (lode | | 

County and district | sétailings, | and Copper Lead Zine Total value 
etc. placer) . 

Lode | Placer Lode Placer Total 
a | me ES | ES |e | TT. | | LTRS, | EE 

Elko County—Continued. Short tons | Fine ounces | Fine ounces | Fine ounces | Fine ounces | Pounds Pounds Pounds 

Luein___..-..--..----.------------ +--+ ------e 2 3 .10 j-------.---- 10 (27 |.-----.--.-- 1, 6382 |------.._.-- $84 

Mardis.......--.-..--.----------------------- 3 |-------- 33 81.20 |_-..-----.--]. 81.20] - 85 §99 |.--.--..---.]------------ ~ 2,953 

Mud Springs. ---.---.----------------------- 2 35 .35 |....-------- 85 |. 561 55 6, 624 |------.-...- 685 

Pilots Peak._......-------------------------- 1 j_.--.--- 4 |_..-.--.-~--]------------|------------ 10 679 |--_--....---|---------- 64 
Rock Creek_....--....----------------------- 1 2 7.90 |-..---.-..-- 7.90 |. 904 |--..----..-.]--..---.----|------------ 926 
Rowland...-_...--------.-.------------------ 1 |. 2 2. 65 7.80 |..---------- 7.80 3 |------_.---|-- ee |-e eee eee 275 ht 

Spruce Mauntain-_......--------------------- 6 }.-..---- 1, 735 18, 34 |-.__...----- 18. 34 31, 343 9, 284 511, 396 |------....-- 44,396 '% 

Tuscarora._---------------------------------- 5 3 64 45. 32 36. 34 81. 66 912 |------- Lee] ee e 3,514 ty 

Esmeralda County: 
kd 

Desert......-.--------------.---------------- 5 2 713 124. 97 21.11 146. 08 792 |------.----- 238 |-.-----..-.- 5,692 b> 

Divide.......--...--------------------------- 8 |-------- 2, 356 917.70 |_.-.-.-...-- 917. 70 30, 636 743 15, 948 |------ 222. 54,8389 44 
Dyer._...--.-.--------------- eee eee 1 je... .e} 69 6.80 |.----.------ 5. 80 _ 2, 884 130 493 |------....2- 2,306 mm 
Goldfield. ......-.-.------------------------- 8 (4) 349, 212 7, 066. 10 4. 35 7, 070. 45 3, 449 7,066 84 |--------.2.- 250, 535 . 
Hornsilver_._...-.------------------------ eee 3 |_--W-.- 1, 634 305.15 |.----------- 305. 45 3, 591 34 |---.-.----_-|--------- eee 13,264 4 7 
Klondike. ._----------------e--eene eee eeeeeee] © [eee 200 16.96 |_.....-.---- 16. 96 3, 109 66 9,717 |------.----- 3,202 © 
Lida___.----------------- eee ene 1 5 32 5. 90 519. 19 525. 09 378 25 73 |.-----.----- 18,655 ~& 
Lone Mountain..........-------------------- 3 |-------- 8,019 | 1,663.01 }-..-.----.--] 1, 663. 01 5,049 |--------.--- 320 |------_-... 61,847 
Oneota......--------- een ne ee nee ene 1 |_.-...- 10 2.64 |........-.-- 2. 64 2 |-----------|----------- |e -e- ee eee 4 
Silver Peak......---------------------------- 7 |-------- 17, 916 9, 026.65 |-..-------.-| 9,026. 65 5, 143 312 17, 248 |------..22.- 320,345 © 
Sylvania._......----------------------------- 1 1 3 |-.-.-------- 3. 42 3. 42 170 116 424 |------..... 28 #32 

Tonopah 5_.__....-.---.-.---.--------------- 1 (4) 178, 994 2, 820. 44 97 2, 821. 41 208, 260 |------..-..-|------------|------.2---- 244,842 W 
Tule Canyon. ......---.---------------------|--------| (4) |] ------------|------------] . 38 »88 |---| --- ee] ee [eee eee 13 «Ot 

Eureka County: font 

Cortez_...--------------------- 2-2-2222 e eee 1 |... -..-- 44 2.97 |.----------- 2.97 3, 829 142 1, 268 |...---.---.- 2,919 & 
Eureka....-....-.--------------------------- 16 |_....--- 6, 809 2,298.81 {.--.--------] 2, 298. 81 40, 972 20, 644 482, 033 |-------..... 130,902 
Lynn_.._..-..---.---------------------- =e 3 8 253 310. 41 660. 57 |. 970. 98 126 170 |.--.-.---.--]------..---- 34, 089° 
Maggie Creek._._...------------------------ 2 |.-.----- 143 787. 62 |.....-.----- 787. 62 433 1, 158 403 |-.----._.-- 27, 990 

Mineral Hill_--..---.------------------------ 1 |.------- 48 2.56 |------------ 2. 56 891 103 958 |-.----_.--_- 777 
Humboldt County: 

Awakening.....-..-------------------------- 4 |_L_ LLL 496 §21. 83 |_...-.-.--.. 521. 83 | 2909 |_....___-.._]-.-----. |e eee 18, 479 

Boyd Basin._._...--------------------------- 1 920 108. 23 |_-...------- 108. 23 62 |____..__ |e -ee--- ee] 3, 833 

Central____.-...----------------------------- 4 |..------| . 123 293.07 |_.---------- 293. 07 784 |. wee 1,506. }_---2. _2.-_. 10, 882 oO 
Dutch Flat__...--.-------------------------- 1 1 15 4. 09 5. 14 9, 23 13 [oo el} 332 . 

Gold Run_...-.--.-------------------------- 3 6 43 8. 26 41. 99 50. 25 1,471 |___ 22. eae. 12, 753 }_--...-.-.-- 3, 826 

Jackson Creek._._...-.----------------.----- 1 (4) 62 | . 41.36 3. 90 . 45, 26 ~ 49 | pee ee 1, 619 

National.....-.------------------------------ 2 fell 10,936 | 4, 257.05 |....-.--.---| 4, 257.05 | - 50, 693 76 |...---------|----.------- 185, 439 
Paradise Valley.......---------------------+- 1 ee 8, 000 186.56 |_..-..------ 186. 56 29,985 |_...........|------------|------------ 28, 081 : 
Potosi. ..-...-------------------------------- 1 |_...---- 3 10 |--.--------- 10 . 85 | nf en nnn ween nn |e een nen ee 65 
Rebel Creek. .-_--...2----------------------- 2 (4) 7 7. 95 1.91, 9. 86 184 | 00. ee 29 |_-_--e 479 

Sawtooth__......-.-.---.-----.--------------|-------- 8 |_....--..---j------------ 44, 59 44, 59 . 8 |__| eee ete eee 1, 566 

Sherman..._.....---------------------------- | 100 81.69 '..-2--.---- 81. 69 64} oe 2, 905



. | ! | 
| a | 

| : 

Varyville............--...----.------2.-- ee 1 21 | 15 5. 63 7.08 | 12, 71 7 [---.- 2 |e eee eee ee |eee eee 450 Warm Springs.._........--.....-.----.--.__- 1 1/ | 800 333. 16 11. 88 345. 04 41 |__| u-------|-----e- oe 12, 108 Winnemucca. _.............-----.----------- 8 21 | 872 160. 18 5.25 165. 43 5, 251 1, 364 8,198 |. eee 9, 805 Lander County: | | | Battle Mountain. _.._....--.......-...-.---- 33 10}; 8,207] 3,880.65} 1,009.88] 4,890.53 42, 169 66, 363 33, 983 |_--- 208, 345 Bullion..._.............--------------------- 9 9} 5,304 697. 42 383.09 | 1, 080. 51 13, 474 44, 742 6,050 |e 51, 418 Hilltop. .......-....2..---------------------- 5{_-....--| | 706 343.80 |.---------_- 343. 80 23,246 |_._--. 2 |__-e.-_---|-----o ee 28,741 Kingston._.............---.-.--------------- 1 1} | 15 23. 31 2. 51 25. 82 362 |_...-....-..|...-.-------|------.----- 1,164 & Lewis..........-..----.---------------------- 4} } THB 65.43 |..------_-_- 65. 43 40, 432 2, 741 14,188 |_.. 32,146 | McOoy.......---..----------neee ene 2 1] | = 224 89, 22 17. 53 106. 75 1, 107 218 742 | 4,580 fy : Mud Springs..-......-..-.----_--_.-.------ |e 1 jeeee eee 8. 59 8. 59 1 jie ]ew eee |e 301 oe New Pass.........._...------------___------- 3 |_--___- | 195 40.97 |....__.-___- 40. 97 92 |... 2 | e-- eee [eee 1, 500 mn Reese River__.._...._....--.---------------- 8 j...----| (966 33. 51, |_-..-------- 33. 51 16, 179 647 14, 702 |_...-------- 13,448 9 4 . Tenabo.......-2.-2--------neee nee eee |eneeeee-| 4) wentannnnnee ------------| 2,98 2.98 |.----------|----- || ee -104 oS Lincoln County: | < Atlanta___...-..2200...--.-----------2-----e | ee ee 1.90 }_.....-....- 1.90 2, 759 97 |_..-.--.----|.----.------ 2,058 ty Caliente_.._..............-...---.----------- Bf}. 287 160.41 |_.---.------ 160. 41 1,808 |... --.--._-|_._u-------|-----e-ee 6,914 by Comet........--....-------- enone 2|.-......| | 618 38.93 |_..-..---_-- 38. 93 13, 420 898 160, 702 |.--....-.--- 17,511 * Eagle Valley..................-----.-.------- 71 ® | | 748 152.40} 2.02 154, 42 2, 068 1, 559 263 |e 7,081 @Q Ferguson.......--.....-..-------------------- 5 |o-| 44,468 | 4,129.15 |__..--....__| 4,129.15 11, 536 97 B58 |e 152,884 O Freiburg......-.------- 0-22 eee enene nee e eee e|-nee ee 1 |-.-.--------|------------| 13.84 13. 34 4 |e een] eee nnn 477,10 Highland._.........-......._-.----.-------_- 1].--..] | 498 69.72 |_--.--____.. 69. 72 3, 236 23, 555 8, 288 jw 7,051 +9 Jack Rabbit...............-...-.-.-----_---- 2|....-..] 15,344 200. 14 |_.----__.-.- 200. 14 163, 923 331,869 | 1, 698, 583 |--_.._.___-- 220,313 & Pioche...................-------------------- 9 |--------| 98,784] 4,382.17 |_22 22 llle| 4,382.17 554, 616 9,174 | 9,910,336 | 24,366,053 | 2,021,215 td Tempiute_.................-..--------------- 3 ]_-.-----| | «1,347 10.06 |..-..------- 10. 06 47, 568 859 8, 696 |.-..----.--- 34,961 ~ Viola. ....-..-.-------------- eee eee 1 few] 1 604 [oe . 04. 41 [ooo] eee] 31 6 Lyon County: | . ee Palmyra.......--...---..-------------------- 2 |---| 61,516 | 2, 388.98 |_____.--._._] 2,388.98 42, 574 21 29 j_.----- ee 114,217 > Ramsey. _.--..--..---------- nee eee eee 1}....-.-| | 1,518 155,82 |... 155. 82 21 |_.-._---._-|-.-----.--..|_--------- ee 5,469 & Silver City.........--2-00- 222-2 -e--- oe 24 6 | 59,917 | 14, 388. 06 54.31 | 14, 442, 37 59, 004 1, 286 |... ----___|.---- eee 547,999 ~ Talapoosa_.....----.---------------------e ee Lj...----| | 854 131, 52 |_-...-2-222- 131. 52 3, 040 }_.-----2-.-- O17 |e ee elle 6,825 YOringtOn . - --------------2e--neneeeneeeeeees 3 j.-------| 65 30.11 |_-.------ 2 30. 11 4 32 |_---..-..---]---.-------- 1, 059 Mineral County: 
ws, AUMOIA..... 002-2 - een nce eeene nnn ee nee ennee 6 j-...----| | 128 El 130. 72 2, 118 761 1,248 [eee 6, 207 Boell._.....0.--02- eee e nen eee een ee 3 1 | 651 273, 82 2. 46 276. 28 439 |_..-...---..|----2- 2 |----- een nene 9,985 N Buena Vista. --.......-.--.----.---------- eee i ee 29 3.70 |... 3. 70 891 129 2,340 |. 874 2 : Columbus.............--..-.----------e0---- Lye} 1 4,60 |_...-.-----. 4, 60 486 |...--.--.... AT Jol 512 East Walker._.............------------------ .2 2 | 7 23, 14 145. 64 168. 78 - 24 10 |-.------o-_- |e ---e-- 5, 925 | Faltplay-.-------------------------0-0-020-=- 7 91 6. 26 |... 2-2 6. 26 | 2, 282 |. | ee eee 1,859 = mm Fitting. ........022-.0-0----.-------------_- 2} ..--| 62 123,39 |__--.----.-. 123, 39 | 10 89 |_..-----.2--|---------- 4,329 12 Garfield.........-........--.---------------- Lj .} (288 281.28 |___.-.__.__- 281. 28 8, 136 610 16,077 |_.---------- 16, 386 Gold Range......-.--------.--..-...--....... 1{-----7--| 8B 4 77.29 |____-..____. 77. 29 56 |....-.-..-.-|--...-.-----|---.--- eee 2, 745 2 Hawthorne.................--.-----..------- 9 1 482 697. 62 2. 61 700. 13 11, 507 1, 386 8,088 |....-----... 33, 214 Monte Cristo............------------........ Liew} 6 1.94 |_--.-...___- 1.94 1 |i... -......|...--..-.---|------------ 69 <i Mount Grant__...-22222 222222 Lye} 8 7.08 [e222 oo 7.03 1 foo. ee tee] oii ne nene | nee nnn 47 Pilot Mountain..................._-.-------- Qj...-.-| 977 341.43 | 341, 43 1,578 |-.-2------_- 8,001 22. ooo. 13,204 © ‘Pine Grove. .......---.------.--------------- 2|....--..| 1,182 425.99 |... ---.--_- 425, 99 1,170 805 QB lee 15,818 > Rand....- 2. ..- eee eee eee nee eee Bj.) | 103, 32 |...-...--..- 103, 32 1,612 |.....-2- 22] 2e |e 4,775 Regent....-.--.--------20- eee e eee nee 8 4 _ 100 248, 26 54, 64 302. 90 1, 467 87 |e ete 11, 659 

| 

See footnotes at end of table. 
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Mine production of gold, silver, copper, lead, and zinc in Nevada in 1936, by counties and districts, in terms of recovered metals—Continued ~ 

NN oor r--'OOOorOoOrorr 

Mines produc- 
ing Ore, old Gold Silver (lode | | 

County and district _ CS sétaailings, [Ue and Copper — Lead Zinc Total value . 
etc. placer) 

Lode | Placer Lode Placer Total — 

Mineral County—Continued. Short tons | Fine ounces | Fine ounces | Fine ounces | Fine ounces| Pounds Pounds Pounds 7 

Santa Fe._....-.-----.----------------------- 3 |-.------ 219 90.18 je. e -. 90. 18 170° 61 flea] $3, 283 . 

Silver Star__.-....-..--.--.------------------ 14 |-----.-- 7, 443 2, 876.06 |_--------.-.| 2,876.06 5, 690 316 | = 9, 119 Jo.-.--.2 2 105, 143 
Simon. ...------------ een ee eee een e ee 1 |..------ 3, 637 720. 60 |.-.----.---- 720. 60 2,089 }° 60,293 |.......2222L}_2---- ee 31, 727 

Nye County: Fe 7 Se 2 - 

Athens....._------.--.-..-- nee eee eee 2 |..---.-- 382 136. 83 |.-----.----- 136. 83 906 }.---.---..-.|.-..-.-.-.-.|-.---------- 5, 440 te 

Belmont... -.-.------------------------------ 1 j..------] | 1 08 {...--------- . 08 86 |.-.-.-------|--------..-|-----------5 6 

Broken Hills._.......----.------------------- nn 366 142, 29 |.-.-.------- 142, 29 6,682; 1,962 110, 169 |-------2..-. 14,352 ‘2 

Bruner. ....--------------------------------- 3 |-------- 725 732. 34 |..--------- 732, 34 5,588 |..---...--.. 6,923 |-....---..-- 29,889 

Bullfrog. _..-------.--------.------------- = 11 1 1, 095 550. 13 2.12 552. 25 2, 458 366 72 |..---..----- 21,129 =f - 

Cloverdale..........------------------------- 3 |-.------ 71 7.81 |......------ 7,81 2,814 ee ae 2,304 te 

Eden Creek. .....-...-----...--.----..------- 2 1 102 2. 82 7.01 9. 83 1) A ee a 486 

Ellendale. ......------..-------------------ne[e--e----| (4) |---| ---- nee 2.09 | 2.09 |_.......--.-.|-.----------|------------]------------| = Toa 

Fairplay......-------..------.---+------------ 6 june] dee 72 19.21 |__.-...-.... 19, 21 787 68 1, 528 |--..---.-.-- 1, 305 

Hannapah........-..------------------------ 1 |........| SS 50 1.50 |-------.---- 1,50 |. 846 |_-....---2--|---------n--|-----neee nee 661 
Jackson_.....-------------------2e- eee neon eee 2|.....-..| FH? 71 82.42 |_-..--------- 82, 42 566 |...--------- 2,258 |.-....------ 3,382 & 
Johnnie.......---.-----.----------------- eee 1 3 | Ws 5385 118, 87 28. 25 146. 82 18 |_-----------|------------|------------] «5 152 | 
Mammoth.._........------------------------ 3 1 vr 535 36. 84 10. 34 47.18 B7 | oon enn nnn | een ene nnn ne|-- eee een eee 1,678 && 
Manhattan. .._........---------------------- 16 21 | * 36,475 | 11,771.85 527.40 | 12, 209. 25 4,378 |-..--.----.-|------------|-------4---- 433,620 OW 

Millett_.......-------.-------.------ eee 3 |--.----- SF xy 315 153. 24 |_.....---.-- 153. 24 221 |u|. --|-------e- eee 5,522 © 

Reveille.......-----..--.-------------- + --e 2 |........| ier 2 2.04 |......--.--- 2. 04 6 fee eee 2S! 77 © 

Round Mountain.......---.---.------------- 6 1]! 7,792 | 7,217.36 2,799.07 | 10,016. 43 i) a en 356,728 FW 

Santone....-...--.....---.-------------- == 1 |_.....-.] FRGie 3 i . 50 103 |.--.--------| 876 |-.--.--c-0-- 127. —* 

Silverton..................---.---.----------- 1 |_.......| Bepad* [89 © 4,02 Jeet 1.02 1,419 |_..._...--.-]-.......-.-.|-~-------.-- 1,056 

Tolicha_......-.----------------------------- 2 |_.......| 9ag*8" 99 61, 62 |_.-.-...-.-- 51. 62 - 19 |p 1,820 & 

Tonopah 5___....-....----.----.------------- 16 1 17,716 7, 886. 19 1. 22 7,887.41 | 671, 600 91 4,699 |....-.......| 758,976 “I 

TrOoy..------ non n nen nnn nnn nnn eee eee een ee 1 j..-.---- 73 28.03 |...-..------ 28. 03 94 |... - |---| 1,049 | 

Union... 22.022 eee ee ee 6 1 269 124, 79 7. 99 132. 78 7, 300 302 7,061 |...-..-.-.-. 10, 202 

Ormsby County: 
. Garson River__...-..-..---.----------------- 1 |... 2---- 100 7.40 |_...-2---2-- 7.40 9 |__.-_-_ lo -_]-.-- |e -e-e------ 265 

Voltaire.........----.------------------------| (4) |-------- 2 24 Jane . 24 © Q1 |i ie.----|------------|------------ 23 

Pershing County: 
Antelope..-...-.----------------------------- 8 2 904 523. 10 29. 66 552. 76 7, 130 361 7, 188 |-.-.---.---- 24,789 
Arabia....-...-.--.-------------------------- 2 |_.------ 14 11.17 |--.---.-.-- 11.17 326 |_....--.----]-.--------.-|]-------.---- 625. 

Imlay_..-.-.------.-----------------+--+----- 8 4 7, 220 210. 61 35. 86 246. 47 4,126 |..-_...-.---- 4,406 |_...-..--.-- 11, 768 

Kennedy. ...-.--.--------------------------- 6 |-.------ 282 248. 32 |......------ (243, 32 5, 821 2,924 | . 701 |..-.-.-.---- 12, 971 

Placerites__._.........------------ee---------|-------- 2 |_...-.-...--|------------ 77. 34 . 77.34 18 |_..--../.---|-.-...-.----|-.-----.---- 2, 720 

Rochester....-..----------------------------- 6 3 12, 978 501. 68 - 64,15 565. 83 57, 931 3, 633 12, 549 }_._-.-.---.-- 62, 245 

Rosebud......---.------------------------+--- 5 3 377 142. 57 681, 32 823. 89 2,877 |..-.-.-.-.--|-.----------]------------ 30, 904 

Sawtooth._.......---..--.-.-----------------|-.------ 3 |-.----------|------------ 22, 50 22. 50 3 |..-..-..-.--]------------] eee +e eee 790 

Seven Troughs-.....-.......-.--------------- 9 1} — 11, 090 4, 278. 55 34. 04 4, 312. 59 8,303 |-.---.-.----|--------+----]------------ 156, 908 

Sierra.......--------.-2--.------------------- 10 7 1, 134 510.49 | 78. 90 589. 39 1,041 I il. lee. 1, 686 |.-.-.---.-- 21, 438



| 

Storey County: Comstock. ........-.----.-_----. 34 ] 225,929 | 17,909. 85 10.46 | 17,920.31 333, 283 1, 627 1,347 |_.--------.- 866, 947 ; 
Washoe County: | 
ee 2 j_------- | 66 2.79 |.-.---------1 2. 79 904 6, 766 |_.---.....--|------------ 1, 309 

ashoe.......--.---.-- 2 eee 2 1 | 95 §. 01 1. 21 6, 22 2, 375 552 12, 013 |_-.---------- 2, 451 
- White Horse......--.-.--.-2----------- eee 9 3 |. 689 526. 23 12. 91 - §39, 14 1, 118 987 981 |_.....---.-- 19, 795 

White Pine County: | ‘ . 
AUIUM...- 2-22 eee eee ee 2 |__..---- | 1,326 15.81 |-_...------- 15. 81 53, 819 |_...-..----- 133 |_.---------- 39,241 «@ 
Cherry Creek............--..-.-------------- 12 |. -.--_-- '10, 039 1, 831.18 j......-----. 1, 831. 13 85, 309 |......----- |---| 125, 405 oO 
Duck Creek.......-.--..-.2--.-------------- 2 j-------- | 461 106. 50 |... .2--. 106. 50 . 1,322 |_--_l_ eee 27,757 |....-------- 5,788 
Eagle._....--...------..--- eee ; i ne V7 2.48 |__--e 2. 48 1, 445 200 54, 268 |_.-...-.---- 3, 313 oO 
Granite...........-.-.-.------_----- 2+ ee 7 |_------- | 103] - 50. 26 |-...-.-_.--. 50. 26 89 256 395 |....-------- 1,860 ~+ 
Osceola.....-.-...---------- eee ee eee eee 3 9 11, 089 617. 34 242. 56 859. 90 98, 418 203 1, 514 |..---..-.--- 100,912 zw 
Peacock....--.------------------n-en een ne nee Lj.----| 21 5.96 |-.-..------- 5. 96 7 |-.----------|------------|---------e-- 214 gy 
Robinson.........-..----..---.-------------- 27 |...-----| 2,931,749 | 41,046.85 |_.-..._.._._| 41, 046. 85 302, 759 | 65, 629, 700 80,479 |........-...| 7,104,732 & 
Taylor.........-...-------.------------------ 2 |... --.-- 15, 442 287, 54 |-..--.------ 287, 54 104, 656 |._-.......--|_----.------]-------2 ee 85, 285 < 
Ward.._......2-- 2 ee eee 1 |i... | 1,591 239,27 |_.....-..---|, 239.27 19,077 |...-....----|.-----.-----|------------ 22,086 & 
White Pine.._.._........-------------------- 7 |-..----- | 2, 310 79.86 |..---------- 79. 86 7, 502 686 32, 857 |_..--.------ 9,558 fd 

Undistributed 6.__._..... 22-2222. 4. 2 106, 699 1, 819, 83 66. 62 1, 886. 45 948, 227 ‘57,925 | 11,040,131 | 6, 690, 567 1, 488, 362 

Total Nevada..........--.-----.------.---- 706 149 | 4, 392, 819 | 180, 151..00 7, 880. 00 | 188, 031. 00 | 3 4, 393, 426 | 74, 266,000 | 25, 352,000 | 31,072,000 | 18, 284, 186 < 

—_e—roo 
ee 

t ib Only those districts shown separately for which Bureau of Mines is at liberty to publish figures; other producing districts listed in footnote 6 and output included under “‘Undis- eA 
ributed. 

2 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to property. an . ~ 
3 Of the total silver, 4,390,817 ounces came from lode mines and 2,609 ounces from. placers. | IH 
4 No information as to number (see footnote 2). | . | be 
’ Tonopah district lies in both Esmeralda and Nye Counties. = fo . | : | | eS 
¢ Includes following districts: Tybo, Nye County, and Black Horse, White Pine County. - Oo ; go 

. oo, - — 

7 | | | Lo oo! : | me : OQ | 

; : a - . ; . oo . : . Lo : . A 

| | pe 

| | | | | es 

| 

| | 
| 
| .



| 446 | MINERALS YEARBOOK, 1937 

CHURCHILL COUNTY | | 

Furview district—The Nevada Mines, Inc., worked the Nevada 
Hills mine in 1936 and made a number of shipments of gold-silver ore 
in December; a 40-ton cyanide plant was under construction. The | 
Lena and the Chalk Mountain mines were both active. | 

_ Wonder district—Lessees worked the Nevada Wonder mine from 
June 1936 until the end of the year and made a number of shipments of 

- gold-silver ore for smelting. , 
| Other districts.—Prospecting, development, and a small output 

were reported from the Alpine, Aspen, Holy Cross, Jessup, and Sand 
Springs districts during 1936. | | 

CLARK COUNTY . 

The completion of Boulder Dam was the most important event in 
Clark County during 1936, and the mining interests of the area 

: expressed the hope that cheap electric power from this source would 
contribute to the further revival of the local mineral industries. So | 
far, however, higher prices for the metals had been the principal factor 
in Improving mining conditions. oo 

Crescent district—Several small operations were reported in the 
Crescent district in 1936, including work on the Budget, the Treasure, 
and the Colonel Sellars property. Ore was shipped both for smelting 
and for treatment at custom mills at Searchlight about 20 miles to the - 
east. 

_ Eldorado Canyon district —The Eldorado-Rand Mining Co. treated 
a large quantity of tailings by cyanidation and concentration between 

| June and October 1936; gold was the principal metal recovered. | 
: | Activities were also reported at the Boulder Eldorado, Duncan, 

Techatticup, Silver Legion, Dolores, and Yellow Ned properties. 
Searchlight district—The Searchlight district was the outstanding 

| producer in Clark County in 1936, and its old mines were actively 
developed. Most of the mills in the camp depended more or less upon 
custom ore, and the opportunity for lessees and sublessees usually was 
greater than in other Nevada districts. The Mollin Mining Co. 
operated a flotation mill at the Quartette mine and treated principally 

| old tailings; some ‘custom milling was also done. The Esler Douglas 
amalgamation mill treated ore for a number of shippers, most of whom 
were local lessees. The Kelsey Mining & Milling Co. cyanided ore 
and old tailings for various shippers. ‘The Blossom mine, one of the 
larger producers of the district, was operated by lessees and sublessees. 

Yellow Pine district—The Chiquita mine was the largest producer 
in the Yellow Pine district in 1986. The company operated a 100-ton 
cyanide plant; the recovered content was mostly gold. The mill at 
the Keystone Barefoot property was operated largely on custom ore, 
and the mine itself was worked by lessees. The Golden Chariot was 
worked throughout the year, and 500 feet of development work were 
done. Smaller production was reported at the Boss, Red Cloud, 
Yellow Horse, and Clementina mines. 

DOUGLAS COUNTY 

Amalgamation of a small quantity of gold ore in 1936 was reported 
at the Mammoth mine in the Silver Glance district. :
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| , ELKO COUNTY | | : 

Contact district—Lessees worked the Delano group in 1936. 
Cope district—The Mountain City Copper Co., subsidiary of the | 

International Smelting Co., operated the Mountain City mine through- 
out 1936 and was the largest producer of high-grade copper ore in the — 
United States. During the year a 300-ton flotation mill was built, and | 
over 4,700 feet of development work were done. Before the mill was 
completed large quantities of ore averaging over 25 percent copper 
were shipped; the precious-metal content of the ore was negligible. = 
‘The company paid dividends for the first time in 1936 and by the close - | 
of the year had distributed $497,810.67. | 

Delano district.—Lessees developed the Cleveland and Hendrix 
claims during 1936; a small quantity of lead ore resulting from this 
work was shipped. Lessees on the Delno mine shipped considerable 

: argentiferous lead ore. Favorable results were reported from develop- 
ment work at the Rainstorm, Larabelle, and Johnny Boy group of | 
claims. | 

Gold Circle district —The companies operating near Midas continued - | 
production and development at their properties throughout 1936. 
The largest operation was that of the Gold & Silver Circle Mines, , 
Inc., on the Elko Prince and Missing Link mines; in addition, the | 
company did considerable custom milling for other properties nearby. . 
The gold ore mined also contained a substantial amount of silver and 
was treated at a countercurrent cyanidation mill. The Buena Gold 
Mines, Inc., worked the Esmeralda mine throughout the year and | 
treated the ore by amalgamation and cyanidation. As at the Elko 
Prince and Missing Link properties, the value of the ore: was in both | 
gold and silver. The Sleeping Beauty was developed by the East 

. Standard Mining Co., which drove 400 feet of development headings 
during the year; the ore taken out was stored on the dump. More 
than 1,000 tons of old tailings were shipped from the Kansas mine to 
the Gold & Silver Circle mill for treatment. | 

~~ Farbidge district —The Elkoro Mines Operating Co. worked the == ~~ 
Elkoro mine, the outstanding producer in the Jarbidge district in 1936. 
The ore was treated in a 250-ton flotation mill, and the concentrates 
containing gold and some silver were shipped to a smelter. This mine 

_ was shut down in 1932 as worked out, but the higher prices for gold 
and silver have made its reopening possible. The Alpha mine was 
operated intermittently duringethe spring and summer months; the 
ore produced was treated by amalgamation and the sands by cyanide 
eac , | | 
Lime Mountain district—The Lime Mountain Consolidated worked 

throughout 1936 and shipped copper ore for smelting; almost 1,000 
feet of drifts and raises were driven. The ore was reported to contain 
considerable copper and zinc in addition to the precious metals. 

Mardis district—A new tunnel 160 feet long was driven at the 
Virginia mine in 1936, and a small quantity of ore resulted from this 
development. | 

Railroad district.—Lessees worked the Sweepstake mine in 1936 and 
made a number of shipments. | 

Spruce Mountain district —The Black Forest mine was worked by the 
Missouri Monarch Consolidated Mines Co. throughout 1936. Over 
1,600 feet of development work were done, and the ore produced 

__ therefrom was shipped for smelting. Although the ore is complex it |
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is mined chiefly for its lead and silver content. The Nevada Lead & 
a Zinc Co. shipped ore of similar type. 

| Tuscarora district-—Prospecting and development work was carried 
, on in the Tuscarora district in 1936, and small quantities of lode and 

placer gold were produced: = = So | 

— ss ESMERALDA COUNTY - : 

| Desert district.—Three lessees worked in the Mammoth and Last 
: Chance mine in 1936 and treated their output by amalgamation in a 

_ 15-ton Chilian mill; some other small operations were reported in the 
district. — a ae - . 

oe _ Divide district.—Various lessees shipped considerable gold-silver ore 
tn. 1936 from the.property of the Tonopah Divide Mining Co. for — 
smelting. The property of the Brougher Divide Mining Co. waslike- 
wise worked by lessees, and the silver ore produced was shipped to a 
smelter. Lessees- carried on development work at the Diamondfield 
Daisy and Texas Kelly mines, and production was reported from each. 

- - . Goldfield district —An. increase. of mining activity in the Goldfield 
| district in 1936 was brought about by exploration work (following 

geological recommendations) by the Eastern Exploration Co. operat- 
: ing as a subsidiary of the Calumet & Hecla Consolidated Copper Co. 

| The exploration work was done on the properties of the Goldfield 
| _ Consolidated, Goldfield Deep Mines Co. of Nevada, Jumbo Extension _ 

7 Mining Co., and East Extension Mining Co. Although the tonnage 
| of ore produced was small, some of it hada gold content reminiscent 

| _ of early-day production, and its total gross value was large. Develop- 
| ment work exceeded 13,000 feet. An enlarged changehouse and a new 

compressor were added to. the surface equipment. The other large 
| _ producer in the Goldfield district was the Bradshaw Syndicate, Inc., 

which held a lease on the tailings of the Goldfield Consolidated Mines 
Co. Except in the winter months this company operated a 1,400- 
ton cyanidation plant throughout the year and treated 325,000 tons 
of old tailings with a large recovery of gold. The Jumbo Extension 

| Mining Co., Reorganized Silver King Divide Mining Co., and Imperial 
Development Co. were among other operators in the district. 

Hornsilver district—The Ohio Mines Corporation operating the 
Orleans group in 1936 continued to be the principal producer in the 
Hornsilver district. The company treated its ore in a 75-ton flotation 
mill and shipped the concentrates fer smelting. The value of the 
ore lies chiefly in gold, but silver was a substantial contributor to the 
revenue. A number of smaller operators were reported active in the 
istrict: 

Inda district—The Bonanza property in the Lida district was 
operated throughout 1936 and gold ore was shipped for smelting; 
200 feet of development work were reported. A 20-ton concentrating 
mill was built at the Ingalls mine, where some ore was treated and 
concentrate produced in a test run. There was also some placer 
production in the district, particularly in the Tule Canyon section 
where the Los Angeles Rock & Gravel Corporation operated a large 
dry-land dredge. | 

Lone Mountain district—The Weepah mine was operated by the 
Weepah Nevada Mining Co. and was the only producer of importance 
in the Lone Mountain district in 1936. .The.company used the open- 
out method of mining and loaded the ore by power shovel into trucks
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for delivery to its 250-ton amalgamation and flotation mill. Part of 
the gold in the ore was recovered by amalgamation, but the flotation 
unit accounted for the recovery of the bulk of the silver. The con- 
struction of a 300-ton cyanidation plant was reported started at the | 
end of the year... 

| Silver Peak district—The revival of mining activities in the Silver 
Peak district continued throughout 1936, and the Mary mine of the 
Black Mammoth Consolidated Mining Co. was the largest producer in 
Esmeralda County... The ore was treated in a 100-ton cyanidation ae 
plant; gold was the metal of principal value recovered. The Brodie _ 

ss mine was purchased from R. H.-Gordon and the Gordon Mines, Inc., 
by the International Smelting Co. on April 9. The new company did | 
931 feet of development work and treated its ore in a 15-ton amalga- , 

| mation-flotation mill. The principal value of the ore is the gold 
content. Humphrey & Holt operated a 50-ton cyanide-leaching plant 
‘on old tailings in the district. 7 - | 

Tonopah district (see also Nye County).—The General Metals Re- 
covery Corporation, leasing the huge tailings dump at Millers from _ 
The Tonopah Mining Co. of Nevada, was one of the large producers of 
gold and silver in Esmeralda County during 1936. These tailings were. | 
the result of early-day treatment of Tonopah ores before water had 
been developed at the mines themselves; Millers was the nearest point 
at which abundant water was available. The mines of the Tonopah. ~ 
district lie several miles to the east in Nye County. / | oF 

EUREKA COUNTY | oe 

Buckhorn district —The Buckhorn Mining Co. started operation on | 
| the Buckhorn mine in April 1936. A 100-ton flotation mill was built, | 

and milling was begun on November 1. Concentrate valued princi- 
pally for gold was shipped for smelting. _ 

Cortez district.—Ore shipments were made from the property of the 
Consolidated Cortez Silver Mines Co. and from the Schultes mine oe 

— -- during 1936. The former shipped silver ore and the latter gold-silver 
ore. | | 

Diamond district—A small quantity of lead ore was shipped in 1936 | 
from the Silver Bell property. | . | 

HKureka district—The Eureka Prospect worked throughout 1936 on — 
_ the Diamond Excelsior property and recovered a large quantity of gold 

and a substantial quantity of silver by cyanidation. A little gold ore 
was shipped. The mill ore was given a chloridizing roast before 
cyanidation. A number of lessees working in Eureka district made 
numerous shipments of argentiferous lead ore. | - 

Lynn district—The Big Six property was worked in 1936 by a 
lessee, who made a number of shipments of gold ore: for smelting. | 
Most of the operations in the Lynn district, however, were on placer 

| ground. Placer production was reported from the Arrowhead, Big 
_ Stix, Bullfrog, Gold Coin group, Golden Tip, Hilltop, Last Chance, 

Mayday, Payday, and Spotted Horse properties... Much of the work 
was done by small-scale hand methods, but a‘small:power shovel.and 
special concentration machine were reported on -the Golden Tip 
property. Both wet- and dry-concentration methods wére employed,
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| : —_ HUMBOLDT COUNTY 

Awakening (Amos) district.—The Awakening district in the Slumber- 
ing Hills, a few miles south of Sodhouse, was the scene of Nevada’s 

| most spectacular gold rush of 1936. In 1935 two prospectors located 
some claims in this area, which were subsequently taken over by 
George B. Austin, of Jungo. The mine was named the Jumbo, and 
the grass-roots ore proved rich enough to make the mine virtually 

a self-financing. By the end of the year the deepest work was about 
150 feet below the surface, and a 25-ton mill was amalgamating the 

| ore produced. The publicity incident to the Jumbo development 
resulted in a small rush to the district and in considerable prospecting 

oe and development work. | 
Boyd Basin district.—The Homer Verne mine was operated from 

April to November 1936 under lease and produced a small quantity : 
of gold ore which was treated by amalgamation. | | 

_ Gold Run district—A number of small operations were reported in 
| the Gold Run district during 1936. 

Leonard Creck district.—Operations on the Black Rock and Tread- 
| well properties were turned over by E. F. Nieman on November 5, 

1936, to the Columbia Mines, Inc. During the year several lots of 
| gold ore were shipped for smelting, and over 600 feet of development 

: - work, including 80 feet of sinking, were done. 
| National district—The Buckskin-National mine, worked by the 

Nevada Lucky Tiger Mining Co., was the largest operation in the 
National district in 1936. A large quantity of ore and a smaller | 

| quantity of old tailings were treated at an all-slime cyanidation plant 
| having a daily capacity of 50 tons. Development headings were 
“ driven 350 feet during the year. The National mine was worked by oo 

; lessees who shipped bullion and ore during the year. | 
: Potosi. district—The Getchel Mines, Inc., employed an average of 
_ 25 men during 1936 in developing its property on Kelly Creek in the 
. Potosi district; 2,990 feet of development work were done. _ 
| Sawtooth district—A number of operators were reported using dry- 

- washing methods on the Black Joe property during 1936. 
Winnemucca district—The Humboldt mine shipped several lots of — 

gold ore and the Pansy Lee shipped gold-silver ore in 1936 for smelting. 

LANDER COUNTY 

Battle Mountain district—Several mining operations were active in 
the Battle Mountain district during 1936. The properties of the 
Copper Canyon Mining Co. were operated both on company account 
and by lessees who shipped a large quantity of copper ore for smelting. 
Over 2,500 feet of development work were done on the property, not 
including that done in the leased sections. The company operations 
were restricted to the development of the gold-bearing sections of the 
Canyon mine, while the lessees’ work was confined to the Copper Basin 
properties. No stoping was done by the company. Ore shipments 
to a smelter were reported from the Bailey Day, Buzzard, Florence, 
Gold Butte, Gold Crown, Harriet, Lucky Strike, Morning Glory, and 
Morning Star properties. A tailings dump at the New Bonanza mine 
was treated by flotation. 

Bullion district—A large quantity of gold ore was treated by cyani- 
dation in a 30-ton cyanide-leaching plant at the Gold Acres mine in
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1936. Smelter shipments of gold ore were made from the Gold Pan | 
and Gelding properties. The Gray Eagle Mining Co. shipped a small 
lot of gold-silver ore for smelting and did 100 feet of development work _ 
during the year. Expansion of operations was projected at this | 
property for 1937. A number of placer operations were reported in 
the Bullion district; most of the gold recovery was by dry-washing 

, methods. | ) | 
Filltop district—Ores containing considerable quantities of gold 

and silver were shipped from the Blue Dick, Hilltop, and Paymaster vncnene 
propertiesin 1936.0 

New Pass district—Ore produced at the Thomas W. mine was | 
amalgamated in a 5-stamp mill in 1936. 

Pitisburgh district—Several operators were reported to have shipped | 
ore from the Pittsburgh district in 1936. | 

Reese River district—The Austin Silver Mining Co. was the largest 
operator in the Reese River district during 1936. This company not - 
only treated considerable ore from both underground workings and | 
dumps but also did some custom milling during the year. | 

| LINCOLN COUNTY 

Comet district.—Lessees operated the Prince mine throughout 1936 
_ and shipped a considerable tonnage of lead ore for smelting. Copper | 

ore was shipped from the Comet mine, and 128 feet of development 
work were done during the 3 months the mine was worked. | 

Eagle Valley district.—The Blue Bird group was worked by the Blue 
Bird. Mining Co. throughout 1936. This company operated a 25-ton 
flotation mill during the earlier part of the year and made several ship- a 
ments of concentrates. During the latter part of the year crude ore : 
was sent to a smelter. | 

Ferguson district—The Caliente Cyaniding Co. cyanided a large 
quantity of old tailings in 1936, which yielded gold and a little silver. | 
A small tonnage of gold ore was shipped for smelting from underground _ , 

~~ operations at the Delamar property. 
Groom district.—Smelting ore was shipped in 1936 from the Kelly 

and Groom properties in this area. 
Highland district—In 1936 the Highland Queen and the Whaley 

mines produced lead and silver ores, respectively, for shipment to a 
smelter. | 

Jack Rabbit district.—Lessees shipped ore, carrying silver, copper, 
and lead, from the Ida May mine in 1936. | 

Proche district—The Pioche district continued in 1936 to be one of 
the leading mining districts :in Nevada; during the year it was the 
largest producer of lead and zinc in the State. The Combined Metals 7 
Reduction Co., operating a large group of claims in the district, treated | 
its ore by selective flotation at Bauer, Utah; the concentrates contain- 

- Ing zinc, lead, silver, and gold were shipped for smelting. The Pioche 
Mines Consolidated was another very large operator in the camp. 
Most of the ore produced was treated by flotation, although a small 
quantity was shipped crude. The principal value of its ore is in silver, 
gold, and lead. Over 1,700 feet of development work were done dur- 
ing the year. Several small operators were reported in the district, 
most of whom were leasing. 

Tempiute district—The Tempiute Mining Co., working the Sterling 
group, was the largest producer in the Tempiute district in 1936. 
This company shipped silver ore to a smelter.
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| LYON COUNTY : | 

Palmyra district —At the beginning of 1936 the Como Mines Co. and | 

the Stone Cabin Consolidated Mines, Inc., employed large forces at | 
: mines of this district. Before the close of the year, however, both 

companies had stopped operations. | | 
Pine Grove district—The Cambridge Mining Co. reopened an old 

mine 24 miles southeast of Yerington and treated a small quantity 
of ore in 1936 by amalgamation and table concentration. 

Silver City district—The Dayton Consolidated Mines Co. was the — 
| largest operator in Lyon County in 1936 and one of the leading gold 

producers of the State; the ore was treated in a 125-ton cyanide plant, — 
| and large quantities of gold and a little silver were recovered. The 

: Trimble stamp mill (amalgamation) and the Donovan cyanide plant, 
_ both of which did custom work, were features of the mining activities 

: of the Silver City district and were important factors in making possible 
the operation of many of the small mines there. The South Comstock 

- Gold Mines, Inc., worked intermittently during the year, operating 
| its 50-ton amalgamation and flotation mill. Part of the ore was pro- | 

duced by lessees. The Dayton Douglas Cyanidation Co. continued 
| - to leach the Dayton tailings in its open-air cyanide plant. In addition 

| to the output of numerous lessees who worked lode properties in the 
. district, a small quantity of placer gold was produced. oO 

: 7 MINERAL COUNTY 

, Garfield district—The West End Consolidated Mines Corporation 
of Tonopah leased its Mable mine during 1936; lessees made a number | 

: of shipments of lead ore and recovered some bullion by amalgamation. 
: | Pilot Mountain district—Ore produced during the 6 months the 

open-cut at the Belleville mine was operated in 1936 was treated by 
- amalgamation. | 

| Pine Grove district—The Sunny Slope property was operated the 
' last 2 months of 1936; a small quantity of gold was recovered at its 

5-stamp amalgamation mill. 
Regent district—A number of small operators worked mines in the 

| Regent district in 1936. Several carloads of gold ore were shipped 
from the Morning Star mine. Gold ore was shipped from the Black 
Eagle property also. 

Santa Fe district—Shipping ore was produced in 1936 at the New 
Year claims in the Santa Fe district. | 

| Silver Star district—A large number of properties were operated in 
the Silver Star district during 1936. The Hyde group of claims was 
worked by leasers. The Mary Ann and Triumph group yielded ore 
which was treated by amalgamation. Production of shipping ore was 
reported at the Cleopatra mine. 

NYE COUNTY . 

Athens district —Lessees worked the Warrior mine during 1936. 
Bellehelen district —Lessees were active at several mines in the 

Bellehelen district in 1936. 
Bullfrog district—The General Milling Corporation, working the 

Homestake property in 1936, treated a large quantity of ore in its 
100-ton amalgamation-concentration mill. A number of shipments of 
gold ore were made from the Polaris property. The Gibraltar Gold 
Mining Co. treated a little ore in a 50-ton flotation mill.
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Jackson district—The Last Chance Mining Syndicate did 350 feet 
of development work and extracted a small quantity of ore from the 
Petersen mine in 1936; part of the ore was shipped and the remainder | 

_ amalgamated. The War Eagle property shipped gold ore for smelt- __ 
_ ing. ~=This company reported that its 300 feet of new development 

work had located a vein on the hitherto unprospected side of a fault. | 
Development and production were also reported at the Evening Star . 
and Raindrop group. | | | | 

_ dgohnme district—A number of small dry-placer operations were =  - 
—_ reported in the Johnnie district. during 1986.00... 5°; 2 

Mammoth district——Ore was reported amalgamated at the Eary 
mine in 1936. | | 

Manhattan district—The Manhattan district was one of the most 
_ active in the State during 1936. The Goldfields of America, Ltd.,_ 

carried on an extensive exploration campaign at the Mayflower and 
Union No. 9 properties, during which a considerable tonnage of ore : 
was treated in a 50-ton amalgamation mill. The Manhattan Con- 
solidated Mines Development Co. was active throughout the year. | 
Lessees worked the property of the Nevada Coalition Gold Mines Co. | 
and produced considerable ore, of which part was treated by amalga- - 
mation and the remainder shipped for smelting. The Reliance Min- 
ing Co. operated the Verden mine, treating both ore and tailings by - 

| amalgamation and flotation. The White Caps Gold Mining Co. | 
worked the White Caps mine and treated a large quantity of old tail- — , 
ings and ore in a 100-ton cyanide plant. Development work amounted _ | 
to 500 feet during the year. Other properties on which work was | | 
reported were the April Fool, Five Brothers, Jumping Jack, and Owl. 
Many lessees produced placer gold from the properties of the Cole- - 
Kirchen Syndicate. | | | a 

Phonolite district—The Penelas Mining Co., the only large operator o 
| in the Phonolite district in 1936, treated by cyanidation the gold ore | 

extracted from its Penelas mine. Approximately 1,000 feet of de- | 
_____velopment work were done during the year. 

Quartz Mountain district—A number of shipments of lead ore were 
made in 1936 by a lessee on the San Rafael mine. | 

Round Mountain district—The principal property in the Round | | 
Mountain district in 1936 was the group of claims owned by the 
Nevada Porphyry Gold Mines, Inc., which was optioned to the A. O. 
Smith Corporation in the middle of the year. It was reported that 
the option was extended into 1937. The property includes lode and 
placer ground. A very large flow of water was piped many miles 
into the district for use in gold-recovery plants. 

: Silver Bow district—Ore was reported shipped in 1936 from the 
Silver Bow district. 

Tonopah district (see also Esmeralda County)—The Tonopah dis- 
trict was given over almost entirely to lessees during 1936. Large | 
quantities of silver and gold-silver ore were shipped from the Tonopah 
Belmont and the Tonopah Extension and from properties of the West 
Knd Consolidated Mines Corporation and the Tonopah Mining Co. 
of Nevada. 

T'ybo district—The Tybo mine of the Treadwell Yukon Co., Ltd., 
was operated throughout 1936; the company 300-ton flotation mill 
worked steadily until the middle of December. The Tybo district is 
second only to the Pioche district in production of lead and zinc. . 

153336—37——30



| | 

ABA MINERALS YEARBOOK, 1937 | | 

The value of silver contained in the lead and zinc concentrate shipped | 

| accounted for almost half of its gross value. | | 

Oo , ORMSBY COUNTY 

| | Voltaire district —The Gold Edge and Athens mines were under 

| development in 1936. | 
| | . PERSHING COUNTY 

Antelope (Scossa) district The Hawkeye was worked from March 

1, 1936, to the end of the year, and the ore produced was treated in a 

- small ball mill by amalgamation. A small production was reported 

rom the Haystack mine which was reopened and renamed the Gold 

tar. | | 

Buena Vista district—An old tailings pond was treated in 1936 ata 

small cyanide-leaching plant on the Star Peak property. 
| Kennedy district—Shipments of gold ore in 1936 were reported 

from the Gold Note and Black Hawk properties. : 
Rochester district—The Rochester Plymouth Mines Co. operated a _ 

flotation mill in 1936 and shipped concentrates for smelting. Silver 

| ore was shipped from the Crown Hills and Olive properties. Gold ore 

| produced at the Great Western Mines Co. properties was amalga- 

-* mated. The Rhyolite Placers operated a gas shovel and stationary 

. washing plant in Limerick Canyon and produced considerable placer 

_ gold. — - : | 

oo Rosebud district —The Golden Juniper mine was operated under 

| lease by Linticum & Causten from the middle of August 1936 until 

| near the end of the year. The ore was crushed to 10-mesh and given 

O a cyanide leach. Most of the operators in the Rosebud district, 

however, operated dry placers. Small placer operators using hand 

: methods were more successful in: this district than in any other dis- 
trict of the State. , 

Seven Troughs district—A number of small operators, several of 

them lessees, produced considerable ore in the Seven Troughs district 

during 1936. : 
Sierra district.—In 1936 several mines, both lode and placer, were 

operated in the Sierra district; the Black Hole mine of the White 

Bear Mining Co. was one of the largest. , 

STOREY COUNTY 

Comstock district—The Arizona Comstock Corporation, working 

‘the Savage, Hale & Norcross, and Chollar-Potosi, treated a large 

7 quantity of ore at its 400-ton flotation-cyanidation plant in 1936; the 

cyanide plant handles 5 tons of concentrates a day. Most of the ore 

was derived from the company open-cut, where it was loaded with 

power shovels into trucks for delivery to the mill. In the Gold Hill 

section of the Comstock Lode the leading producers were the Consoli- _ 

dated Chollar Gould & Savage Mining Co. Overman mine from which 

a large tonnage of ore, principally from dumps, was treated in a 300- 

ton flotation mill, and the Sutro Tunnel Coalition, Inc., Crown Point 

mine from which a large tonnage of gold-silver ore was treated in its 

100-ton cyanide plant. Over 1,300 feet of development work were 

done at the Overman mine and approximately 1,000 feet at the Crown 

Point during the year. The Sierra Nevada, Ltd., working the Sierra 

Nevada mine at the northern end of the ‘“Lode’’, treated its ore in a
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- 125-ton flotation plant; considerable gold and silver were recovered 
from the resulting concentrates. Lessees operated many small mines 
in the district. 

WASHOE COUNTY 

| Peavine district—The Fravel claim was operated under lease during 
the early months of 1936, and 60 feet of shaft sinking were done. | 

White Horse district—A number of small operations in 1936 were 
reported in the White Horse district. oe 

WHITE PINE COUNTY 

Cherry Creek district —Old tailings carrying a little gold and silver 
were shipped from the Cherry Creek district in 1936 to the McGill 
smelter. A long drainage tunnel was driven by the Nevada Standard 
Mining Co. to open up a section of the district. 

| Duck Creek district—Copper ore was shipped in 1936 from the 
property of the Success Mining Co. which was operated by a lessee. 
Lead ore was shipped from the Carbonate Lead mine for smelting; | 
190 feet of development work were done at the property. 

Osceola district—The production in 1936 of considerable placer gold 
‘was reported from the Osceola district. . 

Prermont district—Piermont Mines, Inc., ceased operations on its 
Piermont mine in May 1936 and a lessee took over the property on 
July 1. More than 1,500 feet of development work were reported, 
and concentrates carrying high silver content were shipped. 

Robinson district—The Nevada Consolidated Copper Corporation, 
an operating subsidiary of the Kennecott Copper Corporation, working 
the Ruth mine at Ruth and its great open pit at Copper Flat, was by 
far the largest industrial company in Nevada. In addition to its 
mining activities this company operated the McGill copper smelter, 
the only smelter in the State. Its flotation concentrator, also at 
McGill, has a full capacity of 15,000 tons daily. Not only was this 

~~ company the largest producer of copper in 1936 but it also led all = = 
other mines of the State in production of gold during the year. The 
Lane City and the Phoenix Midnite groups of the Consolidated 
Coppermines Corporation were operated exclusively by lessess during 
the year; a large quantity of ore, valued chiefly for its gold content 
but containing a substantial quantity of silver, was shipped to the 
McGill smelter. A substantial output was also reported from the 
Manganese mining claims, and a smaller output from a number of 
smaller producers. 

White Pine district—A number of operations in 1936 were reported 
~ in the White Pine district, including the treatment of Smokey Mill 

tailings in a 10-ton cyanide plant.
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The total production of gold, silver, copper, lead, and zinc from 

New Mexico ores and gravels in 1936, in terms of recovered and esti- 

mated recoverable metals, was 33,037 fine ounces of gold, 1,163,255 

fine ounces of silver, 6,332,000 pounds of copper, 13,252,000 pounds | 

of lead, and 41,336,000 pounds of zinc. This output compares with a 

production in 1935 of 33,435 ounces of gold, 1,061,902 ounces of silver, | 

_____4,505,000 pounds of copper, 14,578,000 pounds of lead, and 44,252,000 0 
pounds of zinc and shows increases of 101,353 ounces in silver and 

1,827,000 pounds in copper and decreases of 398 ounces in gold, 1,326,- | 

000 pounds in lead, and 2,916,000 pounds in zinc. There were 136 

lode mines and 169 placers producing in 1936, a decrease of 14 lode 

mines and 65 placers from 1935. : | 

The total recorded production of gold, silver, copper, lead, and zinc 

(in terms of recovered metals) in New Mexico from 1848 to 1936, in- 

clusive, compiled by F. C. Blocksom under direction of Chas. W. 

7 Henderson, has been 1,963,792 fine ounces of gold, 58,665,916 fine 

ounces of silver, 1,550,967,473 pounds of copper, 438,681,385 pounds 

of lead, and 928,769,394 pounds of zinc. 
Calculation of value of metal production.—The value of metal pro- | 

duction herein reported has been calculated at the prices given in the 

table that follows. Gold in 1932 is figured at $20.671835 per ounce, 

the Treasury legal coinage value for fine gold from January 18, 1837, 

to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, 

the yearly average weighted United States Government price!; and in 

1 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 , 

per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. 8. Government . 

fluctuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 

457 |
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1935 and 1936 at $35 per ounce, under authority of the Gold Reserve 
Act of January 31, 1934. The silver price in 1932 and 1933 is the _ 
average New York price for bar silver; in 1934, the Treasury buying 
price ($0.64646464-+ per ounce) for newly mined silver; and in 1935 | 
and 1936, the yearly average weighted Treasury buying price for 
newly mined silver. The copper, lead, and zinc prices are weighted 

| yearly averages of all grades of primary metal sold by producers. 

| Prices of gold, silver, copper, lead, and zinc, 1932-36 | 

. Year Gold Silver Copper Lead Zinc 

| Per fine Per fine 
ounce ounce Per pound | Per pound | Per pound 1982. ....--------------ee-eeeeeneeeeee-----| 1 $20. 67-441 $0. 282 $0. 063 $0. 030 $0. 030 : 1933-22222 TT] “28. 56 350 064 037}. 042 1934. 2222222] alos | 2646+ "080 037 1043 | 1935_.____----.----a------2nese essen see] 35.00 -71875 | 088 040 044 1936__.___-_-------------2--2--s22ueseeee| 35.00 7745 | 092 046 | - 050 

: 1 $20, 671835. 2 $0.64646464. . | | 

Mine production of gold, silver, copper, lead, and zinc in New Mexico, 1932-36, in 
terms of recovered metals _ | 

Mines producing Gold (lode and placer) |Silver (ode and placer) 
—_— Ore (short ; Year tons) a 
‘Lode | Placer | Total Fine ounces; Value {Fine ounces} Value | 

| 1932_...2--22- 2 ee 87 378 465 1, 464, 718 23, 208. 05 $479, 753 | 1, 142, 351 $322, 143 
1933. .---.--------- 92 302 394 1, 475, 839 26, 474. 09 - 676, 678 1, 181, 580 413, 558 
1984.2. 2- ek 153 328 481 1, 397, 709 27,307.01 | 954, 380 1, 061, 775 686, 400 
1935_-...---.------ 150 234 384 440,799 | 33, 435. 00 1, 170, 225 1, 061, 902 763, 242 

' 1936__---..-.------- 136 169 305 514, 966 33, 037.00 | 1, 156,295 |. 1, 163, 255 900, 941 

Copper Lead. Zine 
Year | mmo! Total value 

Pounds Value Pounds Value Pounds Value 

19382__.__._...----] 28, 419,000 | $1, 790,397 | 20, 227, 000 $606, 810 | 51, 186,000 | $1,535,580 | $4, 734, 683 , 
1933_.---.--------| 26, 947, 000 1, 724, 608 | 22, 086, 000 817, 182 | 61,848,000 | 2, 597, 616 6, 229, 637 
1934_._._...-_.--_| 23, 630, 000 1, 890, 400 | 18, 729, 000 692, 973 | 53,048,000 | 2, 280, 849 6, 505, 002 
1935__-.-.-..----.] 4, 505,000 373, 915 | 14, 578, 000 583, 120 | 44, 252, 000 1, 947, 088 4, 887, 590 
1936__...-.--.-.-_| 6, 332, 000 582, 544 | 13, 252, 000 609, 592 | 41,336,000 | 2, 066, 800 5, 316, 172 

So 

Gold and silver produced at placer mines in New Mexico, 1 932-36, in terms of 
recovered metals 

Gold . Silver — Gold | Silver | 
. |} Total |__| Total Year Year 

Fine | value | Fine | vatue| “""° Fine | value | Fite | vatue vaine ounces ounces ounces ounces 

1932___.}1, 270. 28 |$26, 259 181 $351 | $26, 310 1935... -|8, 554. 40 {$124,404 302 | $217 '$124, 621 
1933. -_..|1, 399.15 | 35, 762 160 56 35, 818 || 1936. _../3, 378.00 |118, 230 235 182 | 118, 412 
1934. _._|2, 587. 64 | 90, 438 212 137 | 90, 575 | . 
_ 

Gold.—The mine production of recoverable gold in New Mexico was 
33,037 fine ounces valued at $1,156,295 in 1936, compared with 33,435 
ounces valued at $1,170,225 in 1935. San Miguel County (Pecos mine) 
produced 34.93 percent of the total in 1936, Catron 24.44 percent, 
Sierra (chiefly from placers) 13.62 percent, and Colfax 9.32 percent.
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The largest increases over 1935 were 1,261.51 ounces in Socorro 
County, 1,127.43 ounces in Catron, and 919.97 ounces in Sierra; the 

| largest decreases were 3,275.66 ounces in San Miguel County and 
906.43 ounces m Grant. Lead-zinec ore yielded 34.98 percent of the 
total gold; dry and siliceous ore 49.40 percent; copper, copper-lead, 
copper-lead-zince, and lead ores 5.45 percent; and placers 10.22 percent. 

Silver.—The mine production of recoverable silver in New Mexico - 
amounted to 1,163,255 fine ounces valued at $900,941 in 1936 com- 
pared with 1,061,902 ounces valued at $763,242 in 1935. Grant | — 

_. . County produced 38.21 percent of the total in 1936, chiefly from the © = ~~ 
Ground Hog and San Jose mines in the Central district, with most of 
the remainder from the Steeple Rock district; Catron County 31.36 | 
percent, all from the Mogollon district; and San Miguel County 25.83 
percent, all from lead-zinc ore of the Pecos mine in the Willow Creek 
district. Lead-zine and copper-lead-zinc ores from Grant and San 
Miguel Counties: yielded 50.77 percent of the total silver; dry and 
siliceous ore, chiefly from Catron and Grant Counties, 39.48 percent; | 
and copper, copper-lead, and lead ores 9.73 percent. The quantity 
recovered from placers was negligible. | Oo . 

Copper.—The mine production of recoverable copper in New Mex- 
ico totaled 6,332,000 pounds valued at $582,544 in 19386 compared a 
with 4,505,000 pounds valued at $373,915 in 1935. Chino Mines of the a 
Nevada Consolidated Copper Corporation, which from 1848, and par- | 
ticularly from 1910, has produced the bulk'of the State output of | 
copper, was closed in October 1934 and remained idle until January 
1937. During this period of idleness at Chino Mines most of the 
copper produced in the State was recovered in concentrates from cop- 
per-lead-zine and lead-zine ores of the Ground Hog and San Jose 
mines, Grant County, and lead-zinc ore of the Pecos mine, San Miguel 
County. In 1936 copper-lead-zinc and lead-zine ores yielded 61.53 
percent of the total copper, copper and copper-lead ores 35.86 percent, - 
and other types of ore 2.61 percent. | “ 

____ Lead.—The mine production of recoverable_lead_in- New Mexico 
was’ 13,252,000 pounds valued at $609,592 in 1936 compared with 
14,578,000 pounds valued at $583,120 in 1985. The chief lead-pro- 
ducing districts in 1936 were the Willow Creek, San Miguel County; 
Central, Grant County; and Magdalena, Socorro County. Lead-zinc 
and copper-lead-zinc ores yielded 90.82 percent of the total lead. | 
Zinc.—The mine production of recoverable zinc in New Mexico. | 

amounted to 41,336,000 pounds valued at $2,066,800 in 1936 com- 
pared with 44,252,000 pounds valued at $1,947,088 in 1935. The zinc- 
producing districts in 1936, in order, were the Central in Grant County, 
Willow Creek in San Miguel County, Magdalena in Socorro County, 
and Pinos Altos in Grant County. The output from the Magdalena 
district was contained in zinc-lead sulphide ore shipped to the zinc-. 
lead pigment plant at Coffeyville, Kans. Production from the other 
districts was 45,528 tons of zinc concentrates containing, as shipped, 
1,216.60 ounces of gold, 106,700 ounces of silver, 834,809 pounds of 
copper, 921,194 pounds of lead, and 48,960,110 pounds of zinc; the | 
average zinc content of the concentrates was 53.77 percent.
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| . MINE PRODUCTION BY COUNTIES 

Mine production of gold, silver, copper, lead, and zinc in New Mexico in 19386, by 

| _— counties, in terms of recovered metals 
. 2 . 

7 Mines producing Gold (ode and placer) aes oan and 

| | County > rh Ore (hort or 

a : Fine 
Lode | Placer | Total Fine ounces} Value ounces Value 

Catron........-------- 5 |. ---- 5 | °79,288 | 8,073.60 | $282,576 | 364,816 | $282, 550 | 
Colfax_._..........---- 5 13 18 15, 660 3, 079. 60 107, 786 2, 528 1, 958 

Dona Ana_____-.------ | _ ot co Q . 08 3 22 17 

Grant........--.-.-.-- 57 | ~—~16 73 224, 962 1, 930. 00. 67,550 | 444,475 344,246 

Hidalgo. ...-.-----.---- 26 — dj 27 21, 585 1, 385. 60 48, 496 32, 417 25, 107 

Lincoln.....---------- 4. 56 60 299 426. 72 14, 935 - 594 460 

Luma___....--.-------- 4 |_-_.-.-- 4 76 4. 20 147 - F45 577 

. Otero........---------]-------- 10 | JO fei ee eee 94, 20 3, 297 9 7 

: Rio Arriba. .....-...--]-------- 2 2 |..---.---- 2.80 | 98 |..--.------|---------- 

San Miguel_.__-...-..- J fev---eee 1 150, 932 11, 541. 00 ‘403, 935 300, 514 232, 748 

Santa Fe_._._...---.-- 4. 31 35 154 182. 80 6, 398 62 48 

Sierra_........-------- 20 40 60 1, 464 4, 498. 60 157, 451 10, 940 8, 473 

Socorro._......---:-----| | §& |-------- 6 20,018 1, 812. 40 63, 434 5, 791 4, 485 

TaosS_...--..---------- 2 |_uu ae ee 2 501 5. 40 189 337 261 

| Torrance. .------------ | 1 | 25 |_..---------|----------- 5 4 

: : : | 136 | 169}  305| 514,966 | 33,037.00 | 1,156,205 | 1,163,255 | 900, 941 
a Total, 1935......------ 150 234 |. 384 | 440,799 33, 435.00 | 1,170,225 | 1,061,902 763, 242 

a Copper | Lead Zinc 
| | = |. | Total 

County rs as i value 

. a Pounds. |. Value | Pounds Value Pounds Value 

| | Catron.._..--..-------- 5, 000 $450 - 1,000 946 |_.----------|------------| $565, 632 
Colfax.......-...-.---.-- 105, 200. 9,678 |..----------|----------|------------|------------ 119, 422 

Dona Ana....-.-----.--|-.----------|---------- 300 14 |__-___2__--_]------------ 34 

Grant_...-.------------ 4, 451, 300 | 409, 520 5,418,000 | 249, 228 | 21, 436, 000 $1, 071, 800 | 2, 142, 344 

Hidalgo....--.--------- 817, 000 © 75, 164 91, 000 4,186 |.--...------]------------ 152, 953 

Lineoln.._.----.--..--- 250 7 23 9, 800 451 |. --------~}_.----- =e 15, 869 

Luna__._...--..-.-.-.-- 250 23, 16, 700 768 |..-.------.-|------------ 1, 515 

Otero_.....-.-.-.------|------------|------ === |---- o-oo oe nnn ne enn [eee ene ene [ener nnn n eee 3, 304 

Rio Arriba.............|..-.--------|----------]------------|----------|------------]------------ 
98 

San Miguel._....--..--|- 909, 000 83, 628 7, 491, 000 344, 586 | 19, 334, 000 966, 700 | 2, 031, 597 

Santa Fe...-.....-.---- 3, 500 322 |____....-.-.]_-.--.-.--]------------|-----.------ 6, 768 

, Sierra. ...-.-..--..----- 38, 000 3, 496 12, 700 584 |. ...---_.--]------------ 170, 004 

Socorro.........-------- 1, 000 92 211, 500 9, 729 566, 000 28, 300 106, 040 

. Ta0S....._.. ne none |-enenenne---| ene eee |e -- ene |---| oe en eo | 2 eee 450 

. Torrance........------- 1, 500 128 |_.-.-.-.----|-----.----|------------|------------ 142 

6, 332, 000 582, 544 | 13, 252, 000 609, 592 | 41,336, 000 2, 066, 800 | 5, 316, 172 

Total, 1985........-..--| 4, 505, 000 373, 915 | 14, 578, 000 583, 120 | 44, 252, 000 1, 947,088 | 4, 837, 590 

oo dN 

Gold and silver produced at lode mines in New Mexico in 1936, by counties, in terms 
of recovered metals 

, . 

Ore sold or ' | . , 

. County . treated Gold Silver 

|] 

Short tons Fine ounces | Fine ounces 

Catron......-.---------------- ~~ nn nn nn nnn 79, 288 8, 073. 60 364, 816 

Colfax_.....-...-------------------------------- +e -- 15, 660 2, 961. 40 2, 510 

Dona Ana_._____._.------_--------- eee eee eee 2 . 08 22 

Grant._....________._-_______-_-_-_-----------------+------------ 224, 962 1, 859. 60 444, 457 

Hidalgo_......-.-...__---------------------------------------- 21, 585 1, 383. 00 32, 417 

Lineoln.........._.._-_-_--_------------- en ene nen ene ee 299 123. 92 572 

Luna_..-.---_____-_ ee nn en ne en eee nee eee 76 4, 20 745 

Gan Miguel____._.___--.-------------------------------------- 150, 932 11, 541. 00 300, 514 

Santa Fe_...______._-__------------- eee nen eee 154 96. 60 58 

Sierra.._._..___--_---_------- ee ee eee ee nnn 1, 464 1, 797. 80 10, 776 

Socorro.._.------------------------- ee enn ent ene 20, 018 1, 812. 40 5, 791 

T908_..__.------------- eee een ne nner nnn nee 501 5. 40 337 

Torrance...------------------------------------eeeenn ee 25 |_------------- 5 

514, 966 29, 659. 00 1, 163, 020 

Total, 1935.----------------------e- eee e een een e ene e ee nee eee 440, 799 29, 880. 60 1, 061, 600 

[Ener nnn
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Gold and silver produced at placer mines in New Mexico in 1936, by counties, in jine 
a ounces, in terms of recovered metals : | 

Siaions and Drift mining |Dry-land dredges! Total - 

County J} 

Gold Silver | Gold Silver Gold Silver Gold Silver 

Colfax..._......2---2------------] 106. 69 16 | 11.51 2 |. ------[..-----] 118.20 18 
Grant_---------.-.-----..----.-.| 70.40. 18 |e fee 70. 40 -- 18 so 
Hidalgo__..---------------------| 2.60 J... eee eff 2.60 |..--.-_- 

-...... Lineoln__.._---222 2-2 | 240.55 | AB 21.79 | 40046 | 8 802-804 82 
Otero......--.....-.---....-.-2.-] 64,31 6 |-.-..----|.-...---| 29.89 3| 94.20 9 
Rio Arriba__.-..----------------] 2.80-Jo--2- 2 off} 2.80 |----.-.- 
Santa Fe____---.---------.-..-..| 86,20. 4 |_.----- |---| 86. 20 4 
Sierra_..________.._-..--....--.| 68.99 4 [2222222 | 77777719; 631. 81 | 160"| 2, 700. 80 64 

642.54] 66] 33.30] 3] 2,702.16| 166 | 3,378.00| 235 Total, 1935.....-.---------------| 899.90 | 151 |.-_.1_.]__.-..-.] 2654.50 | 151 | 3° 554,40 302 

1 Dragline and power-shovel excavators with sluices or special amalgamators. 

MINING INDUSTRY 

. A heavy loss to the mining industry and to the State of New 
Mexico in 1935-36 was the continued shut-down of Chino Mines of 
the Nevada Consolidated Copper. Corporation (subsidiary of the | 
Kennecott Copper Corporation), closed in October 1934. However, 
improved prices for copper in 1936 resulted in the resumption, in Janu- 
ary 1937, of open-cut operations at Santa Rita and the operation of 
several units (with a total capacity of 8,000 tons a day) of the | 

' 15,000-ton flotation mill at Hurley. The Kennecott Copper Corpora-— 
tion report for the first quarter of 1937 predicts expansion to capacity | 
production. In 1936 the combined tonnage of lead-zinc (including cop- 
per-lead-zinc in 1936) and zinc ores showed little change from 1935 but | 
was 6 percent greater than in 1934. The combined tonnage of dry and 
siliceous gold, silver, and gold-silver ores in 1936 was 53 percent 
greater than in 1935 and 120 percent greater than in 1934. j= = | 

-___ Details of operations of important producers in 1936 are given in 
the following review by counties and districts. , | 

To contimue annual detailed statistics for New Mexico on mine 
production by classes of ore, methods of recovery of metals, and 
mining districts, the data for 1935 not available for inclusion in | 
Minerals Yearbook, 1936, are supplied in this chapter. )
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| ORE CLASSIFICATION | 

Ore sold or treated in New Mexico, 1935-86, with content in terms of recovered metals 

a 

Source Ore Gold Silver | Copper Lead. | Zine 

1985 | 
Short tons | Fine ownces | Fine ounces | Pounds Pounds Pounds 

Dry and siliceous gold ore._-...-..| 16, 772 6, 823. 14 19, 908 64, 570 91, 250 |._--------- 

Dry and siliceous gold and silver : 

) Of0._---------nene-ee-----u-----| 62,226 | 7,518.33 | 305,024 | 21, 410 6,780 |.-.-.----- 
Dry and siliceous silver ore - ------ 698 17.16 12, 143 860 5,850 }----------- 

79, 696 14, 358. 63 337, 075. 86, 840 108, 880 |_.--------- 

Copper ore...---------------------] 8, 278 481. 80 13,444 | 521,500 | 116,800 |-...-__---- 
-Copper-lead ore._----------------- 277 4.70 6,215 | 20,250} 175, 000 |---------+- 
Lead ore._...--------------------- 493 107. O1 3, 383 4,410 125, 320 |__.-------- 

Lead-zine and zinc ores..._.......| 357,058 | 14,928.46 | 701, 483 | 3,872, 000 | 14, 057,000 | 44, 252, 000 

| | 361,103 | 15,521.97 | 724, 525 | 4,418, 160 | 14, 474, 120 | 44, 252, 000 

Total, lode mines.........--| 440,799 | 29,880.60 | 1, 061, 600 | 4, 505, 000 | 14, 578, 000 | 44, 252, 000 
Total, placers...------------------|----------} 3, 554. 40 302 |_.---------|------------]----------- . 

| | 440,799 | 33,435.00 | 1,061,902 | 4,505,000 | 14,578, 000 | 44, 252, 000 

1936 Tf 

Dry and siliceous gold ore.......--| 34,215 | 6,927.37 11,071 | 145, 108 9,300 |....------- 
Dry and siliceous gold and silver 

"OFC... ------------u------------| 86,810 | 9,374.78 | 436,180 | 18, 880 10,400 |..-.------- 
Dry and siliceous silver ore------- 1, 071 16.91 11, 973 3, 453 2,600 |_---------- 

122,096 | 16,319.06 | 459,224 | 162, 441 22, 300 |...-------- | 

| Copper ore__---------------------- 31, 056. 1, 601. 56 94, 392 | 2, 209, 219 564, 770 |_.--------- 

Copper-lead ore.._---------------- 950 6. 70 13, 401 61, 240 486, 670 |_.-.------- 

~ Copper-lead-zine ore!__--.---.-----| | 72, 954 | 132. 30 290, 014 | 2,987,000 | 4,369,000 | 5, 628, 000 

Lead ore...-.--.------------------ 450 58. 38 5, 363 3100 | 142,260 |.__------_- 
| Lead-zine and zinc ores!___...-.--.| 287,460 | 11,541.00 | © 300, 626 909, 000 | 7, 667,000 | 35,708,000 — 

| 392,870 | 13,330.94 | 703,796 | 6, 169, 559 | 13, 229, 700 | 41,336, 000 

| : Total, lode mines.........-.| 514,966 | 29, 659.00 | 1, 163, 020 | 6,332, 000 | 13, 252, 000 | 41, 336, 000 
Total, placers.-._.----.--.-.--=---|----------| 3, 378. 00 235 |__------.--|------------]----------- 

- 514,966 | 33, 037.00 | 1, 163, 255 | 6,332, 000 | 13, 252, 000 | 41, 336, 000 
ne 

1 Ore from 2 properties, classed as lead-zince in 1935, became copper-lead-zinc ore in 1936. 

| - METALLURGIC INDUSTRY | 

All markets for New Mexico ore and concentrates are outside the 

State. In 1936 copper ore and concentrates and dry and siliceous ores 

and concentrates were sold to the American Smelting & Refining Co. 

copper plant at El Paso, Tex.; to the Copper Queen copper smelter at 

Douglas, Ariz.; to the International Smelting Co. copper smelter at 

Miami, Ariz.; and to the Magma Copper Co. copper smelter at Supe- 
rior, Ariz. Lead ore and concentrates were sold to the American 

Smelting & Refining Co. lead plant at El Paso, Tex. Zinc concen- 

trates were shipped to the American Smelting & Refining Co. natural- 
gas retort plant at Amarillo, Tex.; to the Illinois Zinc Co. retort plant 

| at Peru, Ill. (moved to Dumas, Tex., during the year); to the American 
Metal Co. producer-gas retort plant at Langeloth, Pa.; and to the 
American Metal Co. natural-gas retort plant at Blackwell, Okla. 
Zinc-lead sulphide ore was shipped to the Ozark Smelting & Mining 
Co. zinc-lead pigment plant at Coffeyville, Kans. Small lots of 
gold ore were sold to the Golden Cycle mill at Colorado Springs, Colo. 

| Three mills in New Mexico treating straight gold and gold-silver ores 
used the cyanide process for the recovery of metals in 1936.
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Selective flotation was used at all important concentration mills in 
New Mexico in both 1935 and 1936. The following table gives the 
names of the active flotation mills and the location, county, rated 
capacity, type of ore treated, and type of concentrate produced. 

Flotation mills in New Mexico active in 1935 and 1936 | 

‘ ~~ 
— BU 

| oo Ba oo ee 
~~ Name of company Of | Location of mill | County 3a Type of ore treated |! ¥P® ood rate | 

82 
Se 

oe, a 4 

Aztec Mines........._- wou B a ; dy | Colfax....._.| 100 Gold-silver-copper. Gold-silver-copper. | 
e Creek). . 

Banner Mining Co.!1__. enna (6miles ; Hidalgo__.-.| 200 | Copper-gold-silver.| Copper-gold-silver. 
south of). 

Combination (Black | Hanover.__....._.| Grant.......| 250 | Zinc-Jlead- copper-| Zinc, lead-silver, 
Hawk). a silver. copper-silver. 

Mogollon Consolidated Mogollon._......-| Catron..-...| | 150 | Gold-silver._....._| Gold-silver. 
ines Co. a to. oo 

Molybdenum Corpora-} Red River and | Taos._......| 40 | Molybdenum.____ Molybdenum. . tion of America. Sulphur Creek. . 
Pecos (American Metal] Alamitos Canyon.| San Miguel_| 600 | Zine- lead-copper-| Zinc, lead-copper- 

Co.). gold-silver. gold-silver. 
Peru Mining Co_......| Wemple___.._._.__| Luma___.__..} 500 | Zine___......_.____| Zine. 
Springtime Mining Co. San Mateo Moun- | Socorro---_.- 40 | Gold-silver_........| Gold-silver. 

ains. — 
a SSF 

1 1936 only. . 

Mine production of metals in New Mexico, 1985-86, by methods of recovery, in terms 
of recovered metals 

; 

Method of recovery _ Material | Gold Silver | Copper | Lead Zinc 

1935 
| Short tons | Fine ounces! Fine ounces| Pounds | Pounds_|_ Pounds 

— -- Ore amalgamated-______.-_.-.2_ 22 2__| 4, 842 846. 02 170 |-.2- eu} eee 
Ore cyanided-.______.-...-222 50, 513 6, 426. 46 199, 509 |.-.222 fee eee 
Concentrates cyanided___...________ 242 812. 00 58 }.----- i} eee] 
Concentrates smelted___............| 173, 402 16, 602. 84 778, 847 |8, 875, 100 |18, 813, 000 |43, 551, 000 
Ore smelted-_....-.-..---_-_..._.-___- 15, 440 5, 193. 28 83,016 | 629, 900 765, 000 701, 000 
Placer__.---.-.--- 2-2-2 eee} ee 3, 554. 40 302 |_--...-2__}.2- ~~ 8 eee -+-------- 

- ~----------] 33, 435.00 | 1, 061, 902 |4, 505, 000 |14, 578, 000 |44, 252,000 
1936 - 

Ore amalgamated__.__..-..-.._____. 338 341. 71 96 |--.-------]--22 ee f 
Ore cyanided-..__.__.---.--2-2_-_- 54, 336 6, 836. 15 191,820 |_...2--2_ Je eee |e 
Concentrates smelted__.._..._......| 269,907 | 18,710.04 798, 063 |4, 806, 120 |11, 923, 830 |40, 770, 000 
Ore smelted........___---_-_-------.- 20, 841 3, 771. 10 173, 041 |1, 525, 880 | 1,328, 170 566, 000 
Placer. ..-.-.-----------------------|----.---.--| 3, 378.00 235 |---.---.--]_.--2 2-2]. le 

-----------| 33,037.00 | 1, 163, 255 |6, 332, 000 |13, 252, 000 |41, 336, 000 
pe 

1 From 370,004 tons of ore treated at concentrating mills and 4,212 tons of ore first amalgamated. 
2 From 439,451 tons of ore treated at concentrating mills and 16,179 tons of ore treated at gold and silver 

mills equipped for table concentration and cyanidation. .
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Gross metal content of New Mexico concentrates produced, 1935-86, by classes of 

| _ concentrates } 

Concen- Gross metal content 

. trates pro-|.. 
- Class of concentrates duced bary —— 

. weight) ! Gold Silver | Copper Lead Zine 

1935: Short tons | Fine ounces | Fine ownces| Pounds | Pounds Pounds 

Dry gold.._......------------------ 1175 575. 68 4, 857 2, 806 Q |---..----- 

Dry gold and silver__-...-.--------- 133 1, 098. 70 72, 507 1, 996 2,102 |_.-.------ 

Copper-lead-_...-------------------- 25, O11 18, 854.68 | + 625,691 4, 117, 366 |15, 556, 512 | 5, 194, 292 

- Zine. ._.--.-..-----.---------------- 48, 083 1, 457. 22 124,347 | 904, 179 940, 003 |52, 507, 216 

173,402 | 16, 986. 28 827, 402 |5, 026, 347 |16, 498, 626 57, 701, 508 

| 1936 | 
Dry gold...-..-..--.---------------- 156 278. 55 2, 827 61 |-..-.-.-.--|---------- 

Dry gold and silver_-_-.--.-.-------- 592 2, 748. 29 175, 086 6, 787 1,691 j-..---_--- 

Copper. ..-.-..---------------------- 2, 581 4, 008. 11 29,158: 941, 980 103, 637 |---------- 

Copper-lead -_.-.------------------- 21,035 | 11,111.30 538, 844 |3, 925, 590 |13, 387, 792 | 4, 747, 971 

_ Lead_..._--._.-.-------------------- 15 1.79 352 263 9,722 |_---.----- 

. - Zine. ....--...---------------------- 45, 528 1, 216. 60 106, 700 | 834, 809 921, 194 |48, 960, 110 

| . 69,907 | 19,364.64 | 852,967 15, 709, 490 |14, 424, 036 |53, 708, 081 

I 
s 

1 Exclusive in 1935 of 242 tons of dry gold concentrates cyanided, containing 897.10 ounces of gold and 88 

. ounces of silver. 

Mine production of metals from New Mexico concentrates, 1935-86, by counties, in | 

| So : terms of recovered metals 

Concentrates and recovered metal . 

. . _ Ore treated| 
at concen- 

County trating Concen- | . 
mills trates pro- Gold Silver Copper Lead Zine 

. : -. duced . 7 | 

| 1935 : 
Short tons | Shoré tons | Fine ownces |Fine ounces} Pounds Pounds Pounds 

Catron._...---.--- 12, 408 133 1, 098. 70 72, 507 1, 000 1,000 |--.--------- 

Colfax_._....--..- 1, 200 1 56 168. 60 22 2,100 |_..-.-..----}------------ 

Grant__...--.--.. 169, 721 28, 786 111. 80 268,861 | 2,645,000 | 3,489,000 | 16,807,000 

San Miguel. --.-- 185, 380 44, 308 14, 816. 66 432, 622 1, 227,000 | 10, 323, 000 26,744, 000 

Socorro.....-.---- 1, 295 119 407. 08 4,835 |.....--.---.|----..------|------------ 

370,004 | 1273,402 | 16,602.84 778, 847 | 3,875,100 | 13,813,000 | 43, 551, 000 

1936 | ] 

Catron.__--..---- 41, 125 571 2, 707. 61 178, 311 5, 000 1, 000 concen ee eee 

Colfax........-.-- 15, 519 638 2, 748. 20 2, 468. 105, 100 |_.----------]------------ 

Grant......------ 207, 911 33, 913 132. 30 290,126 | 2,987,000 | 4,371,000 |. 21, 436,000 

Hidalgo......---- 20, 996 1, 943 1, 259. 91 26, 690 799, 200 52, 180 |_----------- 

Lincoln. ._---.--- 85 15 1.79 352 250 8,700 |------------ 

San Miguel-.---_-- 150, 932 32,650 | 11, 541.00 300, 514 909,000 | 7,491,000 | 19,334,000 

Sierra.....-.----- 209 - 12 36. 28 1, 444 570 |..-..-.---.-|----.------- 

Socorro.....-.---- 2, 174 3156 278. 55 2,827 |_..------.--|------------|------------ 

TaoS......----.-- 500 9 4, 40 331 |_.----------|------------|------------ 

439, 451 3 69, 907 18, 710. 04 798,063 | 4,806,120 | 11,923,830 | 40,770, 000 

a 
nn 

iI Exclusive of 242 tons of concentrates cyanided, yielding $12.00 fine ounces of gold and 58 fine ounces of 
silver. 

3 Includes 33 tons (1 ton from Catron County and 32 tons from Socorro) of concentrates from 4,212 tons of 

ore treated at gold and silver mills equipped for amalgamation and concentration. 

3 Includes 38 tons of concentrates from 16,179 tons of ore treated at gold and silver mills equipped for table 

concentration and cyanidation.
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Gross metal content of New Mexico crude ore shipped to smelters, 1935-86, by classes | 
| of ore | 

| Gross metal content . 
Class of ore Ore TT i inn g a 

. Gold Silver | Copper |. Lead Zinc 

, 1935 Short | Fine | Fine of | 
tons | ounces ounces | Pounds Pounds | Pounds 

Dry and siliceous gold___._...........-..-| 6,185 |. 3,984.07 | 14, 572 67, 967 117, 221 foo ee a 
Dry and siliceous gold and silver..__......_| 2, 605 622.73 | 33,270 21,517; ~=11,579 194 

mo Dry and siliceous silver__...-..-.-..--.-.-} 698 | 17.16 | 12,143} -:1,412 | ~——«*210, 790 | ——(<i—~S TR a 
Copper_-__.....-.-..---------..-.------.-.] 8,278 481. 80 13, 444 543, 528 234, 252 1, 243 
Copper-lead......._.--.----_-----.-----..] © 277 4.70 6, 215 22, 316 194, 452 |... 
Lead....--.----.---2--- eee eae 493 107. 01 3, 383 6, 689 140, 153 |... 

. Lead-zine.....-..-.--.--------------------| 1,957 |--..22-22.|---.---_|-----_-__---] 350, 280 844, 560 . 

15,440 | 5,217.47 | 88,027 663, 429 | 1, 058, 727 846, 371 

1936 | 

Dry and siliceous gold_....._.............] 2,177 | 2, 202.09 5,825 | 41,939 18, 120 }_.-__-_ 
Dry and siliceous gold and silver_......_..| 4,647 | 1,147.16 | 69,129 8, 830 18, 266 |_-..-_-___- 
Dry and siliceous silver_...........-.._---] 1,071 - 16.91} 11,973 3, 691 5, 245 |_-----_e 
Copper_.........-..------..-...-.-_------| 10, 060 341.66 | 67,710 | 1,469,003 | 1,024,482 | 1,356, 460 
Copper-lead........-.-.-...-..-----.-----|' 950 6.70 | 13,401 87, 056 540, 731 123, 200 
Lead._.......-.------- eee 365 56. 59 5, O11 4, 108 148, 417 |_---- 
Lead-zine....._.-._--.--------------------} 1,571 |--ee eee fee [eee] 248, 012 682, 097 

20,841 | 3,771.11 | 173,049 | 1,614, 627 | 2,003, 273 | 2, 161, 757 

$$ 

| Mine production of metals from New Mexico crude ore shipped to smelters, 1935-36, 
by counties, in terms of recovered metals , | 

. County Ore Gold Silver Copper Lead Zinc. 

1935 Short tons |Fine ounces Fine ounces | Pounds Pounds Pounds 
Catron............--.--------- 16 50. 57 2,418 |_..-.---..--|--.--------- |e - eee 
Colfax. ....2--2.22.---- 222 --. 40 112. 15 28 1,900 j-----------2 |e 
Dona Ana. .-.-..--.---------- 5 736 |..----.---.. 200 |.---..----.. 
Grant.....-...-.--..- 2-2-8. 8, 379 2, 498. 73 56,003 | 503, 000 387, 700 |..-----.-.-. 

Hidalgo......-.-..----.--.---- 3, 075 992. 86 16,178 | - 89,000 47, 500 j-.-..--...-. 
Lincoln. ....-2-2-22--2- 2-2 675 279. 50 340 2, 000 17,900 |.--........- 
Luna. ._..-.2.-2.2.----- 22-8 54 6. 20 880 |_.--.--.-..- 7,400 |_..--.-...-. 
Rio Arriba... a —--___§- Te — £30 i [wan momwnnwene nn | wecemweewenw es UU!U!UOUOUOUOUUUU 

Sandoval. _...-...-...._.----- 159 20. 20 1, 575 j-..---__-_-- 7, 800 |---.-.--..-- 
Santa Fe_....-.-.. 2 _-_-_-- 124 §4, 20 174 11, 000 100 |..2.2- 222 
Sierra...---.-.2.22 2-22 lle 731 1, 085. 22 4, 202 22, 000 19,100 |........._-- 
Socorro. ._-.-.---------------- 2, 169 92. 35 977 1, 000 277, 200 701, 000 

15, 440 5, 193. 28 83, 016 629, 900 765, 000 701, 000 

1936 . . 
Catron....._..... 2222-22. 8 31.15 2,330 |-..-.--.--..]--.--------- |----- ee 
Colfax. _....._..- 22-2 eee 13 21. 70 17 100 |------------|----- 2 
Dona Ana. _...-..---.-------. 2 . 08 22 |-.---------. — 800 Jie... 
Grant... oe 17, 046 1, 694. 58 154,319 | 1,464,300 | 1,047,000 |._..._-_.._- 
Hidalgo._.._...--.----------- 589 123.09 5, 727 17, 800 38, 870 |.--.-._-.-- 
Lincoln.......-.........---.-- 19 12.31 168 |..--.-22. 22. 1,100 |_...------.- ; 
Luna. ._-...- 222.2 eee 76 4,20 745 250 16, 700 |....-....__- 
Santa Fe___.....--.-.--_.---- 144 88. 33 57 3, 500 |-..-.-------|-------_-__- 
3) 9: 1, 255 1, 761. 52 9, 332 37, 430 "12,700 |_-.-.--.---. 
Socorro. ._____..-.--..------- 1, 664 34. 14 319 1, 000 211, 500 566, 000 
Torrance. __......-.....---.-- 25 |-.----.-.--- 5 1, 500 |.----..-----|---.e 

20, 841 3,771.10 | 173,041 | 1,525,880 | 1,328,170 566, 000
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Mine production of gold, silver, copper, lead, and zinc in New Mexico, 1935-36, by counites and districts, in terms of recovered metals 

Mines pro- Gold Silver . 
ducing Ore sold . Total 

County and district Oe or ae Copper Lead Zinc value 
treated . 

Lode} Placer Lode Placer | Total Lode Placer Total 

1935 Short Fine Fine Fine Fine Fine Fine . 
tons ounces ounces ounces ounces ounces | ounces Pounds Pounds Pounds , 

Catron County: Mogollon_-__.__...--._-- 6 |......--| 59,637 | 6,946.17 |___..._...| 6,946.17 274,172 }__....-.] 274, 172 1, 000 1,000 j__..-._-_-..| $440, 300 < 
Colfax County: Mount Baldy___._---__-_- 5 8 5,323 | 2, 143.77 173.11 | 2,316.88 267 25 292 4,000 |...2 222 tee 81, 633 i 
Dona Ana County: Organ...._.-...------ 1 |__..---- 13 |__.....---.|-.---.----|..--------- 736 |-..-.--- 736 |.-.----.--- 200 |....----.--- 537. A . 
Grant County: 

. | a 

Burro Mountain...-____-._.-----..--- 3 |.------- 758 81.45 j__.--...-.| 81.45 4,615 |-....--- 4, 615 13, 700 950 |...---_.---- 7, 343 rd 
Central__-_...----------- ie eee ee 11 1 | 172, 561 252. 89 6.09 258.98 | — 286, 094 3 286, 097 | 3,094,650 | 3, 781,150 | 16, 807,000 | 1, 362, 306 > 
Chloride Flat_..........-.---.--------} 9 1 {eee ee. 24 -40 |. -- 8 ~ 40 «684 fee. 534 |-..-.-.---- 200 j-.--------.- 406 Pt 
Gold Hill !___.._---____--_---___ eee 2 |. __e-- 55 14.08 |_._.-___2 14. 08 - 21 j_-.-._- 21 j_-.-----.--]_---- 2} 508 TA 
Pinos Altos_....-....----------.--_--- 19 50 3, 860 | 1, 895. 34 130:94 | 2,026. 28 14, 180 78 | 14,258 37, 450. 94,400 |_..------..- 88, 052 
Steeple Rock.-.__._._-_-___-.__--__-- 5 [__------ 1,377 406. 78 |... --_-- 406. 78 19,470 |_---__-- 19, 470 2,200 |_2--. ee tee 28, 414 He 
White Signal...._.._...........--..-.|------ 1 |..-.0.---|-----------| 48.46 48.46 |.-..-.._--- 8 8 |_...----.--|------------}..2-- eee 1702 © 

Hidalgo County: | | | oe 
Eureka___.__...---.----- 2-2 eee 6 [_...-u-- 1, 101 | 472011 Joel lee 472. 11 1,770 |_.------ 1, 770 10, 000 ~ 10,650 |. ee 19, 052 eo 
Gold Hill !_._ 2. 22 4 j______-- 41 56.55 |.--_-.-_-- 56.55 | 93 |_.--.---]} 93 400 1,100 }|_._-______-- 2, 123 eet 
Lordsburg_..-...-.--.---------------- 33 |__-_---- 1, 658 439.97 |... -- 439. 97 11,370 }_---_._- 11, 370 78, 000 28,100 |... 31, 169 oO 
San Simon_____.----- 22 - eee 3 |.------- 275 24.23 j|-----.---.] - 24.23 | 2,945 {______-- 2, 945 600 | 7,650 }-...-------- 3, 321 Oo 

Lincoln County: . oo, AW 
Jicarilla_...--.-..---2-2 22 fee 63 |_.--.----]-----.--_--] 309. 09 309. 09 |-..---.---- 21 21 |_-_- 2 eee} eee 10,833 ~ 
Nogal_...-...---------- ~~. -e 2 8 132 157. 06 24. 60 181. 66 74 7 — BL jee eee 600 |------__---- 6, 440 a= 
Red Cloud_._..-.-..----------------e | 61 .40 f_--ei ee - 40 185 |_..._-. 185 2, 000 17,300 |__| "1, 005 & 
White Oaks. _..0---- ee 3 |_--__L-. 770 402.25 |_._--.u-- 402. 25 ~ 168 |--_2_-- 168 |-..--------|--.------.--|-2-e ee 14,200 = 

Luna County: ; 
Tres Hermanas..........-.--.----_--- ) i 14 ~60 | -ee . 60 121 |.-_.22-- 121 |_-..------- 2,500 |.-----____-- 208 
Victorio_.-.....-_-.-.--------_-----_- 1 jl ll_e 40 5.60 |... 2 oe. 5. 60 259 |... 2. 259 |_..-..--_ 4,900 |_-..-.--___- 578 

Otero County: Orogrande........----._--|_----- 8 |--..-----]--------.--] 258. 69 258. 69 |--..--.-.-- 18 18 j.-.--------|.2------ fee ---~-| 9, 067 
Rio Arriba County: Headstone... _....__- 1 4 8 3. 40 6. 51 9.91 7 [ou ee 7 |.-.-.---.-- 100 |...---2 228. 356 , 
Sandoval County: Cochita_._.....---___- 2 |..------ 159 20. 20 |..-._---.-- 20. 20 1,575 [..---...] 1, 75 |. ee 7,800 |_-.- 2-8. 2, 151 
San Miguel County: Willow Creek..____. 1 |.......-| 185,380 | 14,816.66 |_......_.._| 14, 816. 66 432, 622 |_..-..--| 432,622 | 1, 227,000 | 10, 223,000 | 26, 744, 000 | 2, 521,027 
Santa Fe County: 

Los Cerrillos... ......--..---..---__- 1 16 9 32. 08 24. 97 57. 05 14 joie 14 |--.2--- 28. 100 |-.-.--_..-.- 2, O12 
San Pedro.__......-.----_----_------- 4 40 135 58. 52 85. 43 143. 95 164 4 168 11,000 |.-.2-2-e ee} 6, 072 

Sierra County: 
Chloride__.._.-...--.-.---.---.----_-- 4 |. 22 -eee 4 Ll foie ll 1.11 100 |_..-__- 100 |_-_.2-2 LL. 300 |_.---------- 123 . 
Kingston__....----2 2-8 ee : i - 6 .09 |... Lee . 09 106 |..--_._- 106 |_--.--2- {eee |e 79 a 
Lake Valley_..-_...-._-------.----2--- 1 jeu eee 56 |_.-..------|-.---- ---}---- ee 1, 550 joo. ee 1,550 |... 400 |... ee 1,130 - 
Las Animas.-_...----.--..---.--..---| 18 10 666 | 1,098.00 | 1,761.37 | 2,859.37 ~ 2, 450 111 2, 561 22, 000 18, 400 |.-.--...-.../ 104, 481 
Pittsburg_.._......----------------- ee lee 21 |. ------t--2e------| 718. 06 718.06 |.-..--.--.. 24 24 |... ------ lowe ele eee! 25, 149 .



Socorro County: | " 
‘ Magdalena. _.._....-..-..-...-.------- + 2,115 | 60.80 j.-.. 2.2L 60. 80 910 |_- Le 910 1, 000 262, 900 701, 000 44, 225 

Rosedale, « 5 --------cceetteeeooe 7 i poeeee ee 2, 972 158.14 [2.2222 158. 14 147 woneenee 147 srrteretrcafoosrggtgagfecccetttetes 5, 61 
alinas Peak_~.....-..-------.-------- wneneeee 9 |__i___- |---|. eee wane nee wwe ee een eeel] , awn n ene nne 

ean Mateo Mountains.........-.----- 2 --------| 1,330 | 312. 55 wo neenee- 311. 85 4, 842 ~-aes--- 4,842 |_._.-.---.-|------------]------------ 14, 84 ep) 
ver Hills...-....-----.-2----- 2-2 weeeenee 240 | . wn eeeneune 20. , 14 je tee 14 | owe |e eee 

Taos County: Rio Grande River__.._..--|...--- 4 |.-.------]-----------| 7.08 7.08 |.---------- 3 3 |.---.------|------------ |e eee ee 250 < 

Total New Mexico.......--.-...-.-| 150 234 | 440, 799 29, 880. 60 | 3, 554.40 | 33, 435.00 | 1, 061, 600 302 | 1,061, 902 4, 505, 000 | 14, 578, 000 | 44, 252, 000 4, 837, 590 go 

1936 Cn 4 | 

Catron County: Mogollon......_._.__-._. 5 j--.--...| 79, 288 8, 073. 60 _--.-.---| 8,073. 60 364, 816 |_-...._.| 364, 816 5, 000 1,000 jel 565, 632 < 
‘Colfax County: Mount Baldy-_.-..-_...-- 6 13] 15, 660 2, 961. 40 118. 20 3, 079. 60 2, 510 18 2, 528 105, 200 |_.......----|-----.--.-.. 119, 422 es 
Dona Ana County: Organ.......-.------- i 2 08 [eee . 08 22 |_-.----- — 22 |e) 300 |.----------- 34g 
‘Grant County: * 

Burro Mountain. --._--.--.--.------- Ce 133 | 25.89 |---------- 25. 89 2,309 |___ 22. 2, 399 150 | 260 |--.-..------ 2,790 © 
Camp Fleming_........_-_.--_.._.-.. a 382 | 60.37 |-----_--_- 50. 37 5,698 |_-..-.- 5, 698 50 240 |_-.---.-_-_- 6,192 © 
Central.........-----.-.------.----.-- 11 3 | 218, 468 178. 83 7. 23 186. 06 369, 140 1 369, 141 | 4,426,500 | 5,378,000 | 21,412,000 | 2, 017, 638 ae 
Chloride Flat..........-.-..--.----.-- 2 [-------- 578 |....-------|----------|----------- 4,567 |... 4, 567 400 1,300 |... ---.--- 3, 634 rg 

Gold Hil Nepgnett rt etr tno 3 wane eee 175 | 24. 40 Moen ee enee 24. 40 1, 618 anneeee 1, 618 100 }_-...-....--|-..--.------ 2, 116 5 
one Mountain. ..__...--._.-...----.- weeennee 2 | oL ween eenee 1. 52 |_...--.- 452 |_.-.-...---|--..--.-----]-.---------- 385 

Pinos Altos........-...-...-..-----.-- 19 11 1, 437 729. 11 58. 51 787. 62 6, 408 17 6, 425 18, 500  . 87, 900 24, 000 37,188 ~ 
Steeple Rock. _.........-------------- 10 |.-.-..- 3, 777 | 849. 60 ween eens 849. 60 54,173 |.....--- 54, 173 5, 600 300 |_.....----.- 72, 222 ie 

ia nite Signal....-...-----------------| 1 2] () | .40 4, 66 5. 06 2 |....---- @ |e eee] eee ee eee eee 179 ES 
. algo County: DG 

Eureka.......-..-.-..-----.--------e- 6 1 184 | 42.85 2. 60 45. 45 785 |_.-..-.- 785 , 450 — 36,800 |_--.---.----]} == 3, 9388 oO . 
Gold Hill t... ee 3 |-----..- 16 | 10. 55. |---------- 10. 55 40 |_-_.-._- 40 250 | 700 |_-.--.-.---- 455 ~ 
Lordsburg......-..---.-.------------- 15 |.-...-..] 21,279 1, 306. 20 }....__.._.| 1,306. 20 28, 612 |_-..---- 28, 612 816, 150 — §2,900 |... 2. 145, 396 

Li San BHTION. ~--ne van weeenennencmnnnnnm 2 |---w.-- 156 | 28.40 ]..--- ~~ 2 23. 40 2, 980 }.....--- 2, 980 150 600 |_.-.--...--- 3,169 
Linco ounty: | 

Jicarilla........-.------.-------------|------ 54 |_--------|---4--.----| 289. 40 289.40 |_-..-.-...- 20 20 |_--_----- | eee fee 10, 144 0 
Nogal..._.-..------------------------ 2 “J 214 | 122. 12 2. 20 124. 32 213 1 214 |_.__--__--_- 1,100 |_._--.2-22_- 4, 568 N 

1 White Oaks. ----------------2222eeee- 2 1 85 _ 1.80 11. 20 13. 00 359 1 360 250 8, 700 |.----.-.---- 1, 157 2 
una County: | 

Cooks Peak.....-.-------------------] 1 |-------- 3 | ieee flee eeee]eeeeeeeeeee] 77 [ee ee eee 7 |_oo---n---e 1,000 |---| lL 
Florida Mountains._............----- i 19 |, 20 Jette eee . 20 80 |_.--.-_- 80 100 4,200 |_.-----.-..- . 271 pl 
res Hermanas. ...------------------- i weneneee @ ! 4.00 |.-.--.--_- 4.00 on a our 150 11, 400 pene nnenneee 1,179 A, . 
ictorio.....-..--.------------------- wee nnee weoheue----|--------_-]|----------- naennnne 1 |_--.------- 100 {_-.-..--_--- 

‘Otero County: Orogrande_.---------------|------ 10 |.---2----|22 222222) 94, 20 94,20 |_..-------- 9 9 |_.._.--...-|_.-.--------|_-.-------_- 3,304 A 
Rio Arriba County: Headstone..-_._....-]------ 7 wo rtinnn nna 2. 80 2.80 |_----------]..------|-22-- oe ee ||| eee. 9 & 
gan Miguel County: Willow Creek__..... 1 |------.-| 150, 982 | 11,541.00 |-----.---- 11, 541. 00 300, 514 |..---_-- 300, 514 909,000 | 7,491,000 | 19,334,000 | 2, 031, 597 = 
Santa Fe County: 

Ortiz Mountains__..-...-------------| 2 |-------- 110 | 82.20 |_-.--_---- 82, 20 13 |_------- 13 370 |_-----------|------------ 2,921 
| San Pedro.......-.-------------------| 2 31 44] | 14.40 86, 20 100. 60 45 | 4 49 8, 130 |_..---------|_----------- 3,847 be} 

1 District lies in both Grant and Hidalgo Counties. | | "4 
4 850 pounds. | | QO 

_'8375 pounds. | . | Oo 

| | be 
| oe Oo 

| : 

| i : 
| : . : i : :



Mine production of gold, silver, copper, lead, and zine in New Mezico, 1 935-36, by counties and districts, in terms of recovered metals—Con. pa 7 

Mines pro- Gold Silver Co wa ucing Ore sold County and district op fo Copper Lead Zine Total . 
treated value Lode | Placer Lode Placer Total Lode _'| Placer Total 

1986—Continued Short Fine Fine Fine Fine Fine Fine . 
Sierra County: tons ounces ounces ounces ounces ounces ounces Pounds Pounds Pounds Chloride_....._....-..-.- 22-222 eee a 245 151, 26 |-.-. 2 2 et]. 151. 26 3,685 j-.---. 3, 685 1,800 Jo. et $8, 314 Hermosa......-------..--.-----.----- i 10 20 Joe le .20 342 |_- 28. 342 150 * 6,100 [2.22 eel 567 Kingston_-__....2-- 2-20 2 {oe eee 166 1.88 {2.22 2. 1.88 1,818 |_-._.___. 1, 818 950 5, 400 |---- 2 ee 1, 809 . Lake Valley...........-...--..-.-....| 1 |_-...._- 60 6.60 |....--.-.. 6. 60 488 |_._._- 488 120 1,200 |..-----__-_- 675 Las Animas.._--.2-_--.-2- il 25 983 1, 637.86 | 1,620.14 | 3,258.00 | 4, 443 128 4, 571 34,980 |--.---------]--- le 120, 788 hed Pittsburg_...-..-22-22 2-8 | ee 15 |--.-....-|.....-...._| 1,080. 66 1,080. 66 |-.-.....__- 36 36 |.-.--------}--- eee 37, 851 Z ‘Socorro County: | By Magdalena_-...----.--..------.-..---| 3 ]|.-------| 1, 664 34.14 |... 222. 34, 14 319 |_._-.--. 319 1,000 211, 500 566, 000 39,563 | Rosedale. ..-...------- eee 1 j-..-.---| 16,179 | 1,631.35 |_....-....} 1,681.35 2,682 |_._-___. 2, 682 |.....----..]..-..-----.-|_---_--- one 59,174: > San Mateo Mountains__..._-......._. 2 |.-------} 2,175 146.91 Jie 2 ele 146. 91 2,790 |. LL 2,790 |.-.--------]-------._--_} ee 7, 3803 i Taos County: Red River____..._..._____. i 501 §.40 |_--._--- ee 5. 40 337 |_..-..-. 337 |--.--.--...|-.-..--..-._|---- oe 450 @® Torrance County: Carocito._............. 1 Jowell. 25 |.----------]----------]----------- be 5 1,500 |----.--.-.-_|--.-2--22- 2. 142 Ke 

Total New Mexico....._--..........| 186 169 | 514,966 | 29, 659.00 | 3,378.00 | 33, 037.00 | 1, 163, 020 235 | 1, 163, 255 | 6,332,000 | 13, 252,000 | 41, 336, 000 5, 316, 172 ee 

. . _— Od 
| | © | | 
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| CATRON: COUNTY _ | oe 

Mogollon district —The Mogollon district, which produced only dry 
and siliceous gold-silver ore, ranked second among New Mexico dis- 
tricts in output of both gold and silver in 1936... The largest producer 
of both metals was the Black Hawk Consolidated Mines Co., :which ) 
operated the Little Fanney cyanide mill at Mogollon at the rate of 
approximately 100 tons daily for 365 days on ore from the Little | , 
Fanney, Champion, and Consolidated claims of the Little Fanney and 
Johnson groups. ‘The Mogollon Consolidated Mines Co. treated ore oe 

~~ from its Deadwood-Last Chance group by flotation concentration = = =~ 
in the 150-ton mill which the company erected and. placed in opera- 
tion in 1935; the mill ran throughout 1936: The product was high- | 
grade gold-silver concentrates, containing some copper, which were 

| shipped to the El Paso smelter. At the Queen group the Cooney 
Mining Co. did 1,000. feet of development in the mine and operated | 
its 50-ton. cyanide plant intermittently at reduced capacity from | 
June 15 to December 4. Development work was done at the Ann : 
Arbor property; some ore and dump material were treated during 
test runs.of the mill, resulting in the shipment of a few tons of high- | 
grade gold-silver: concentrates....Several small lots of high-grade 
gold-silver ore were shipped to the El. Paso smelter from the Bearup 
property. - re cy eg TE 
Pa -., COLFAX COUNTY = ©... | a 

Mount Baldy district (Baldy, Elizabethtown, Eagle Nest).—Aztec 
_ Mines, lessee of the Aztec Mines property of the Maxwell Land Grant 

Co. at the head of Ute Creek, operated the mine and flotation-concen- — 
tration mill continuously in 1936. When flotation equipment was 
installed in October 1935. the mill had a capacity of 36 tons per 24 | 
hours, but new equipment .added in 1936 raised its capacity to 100 
tons; the daily average treated for 365 days in. 19386 was 42% tons. : 
The product: was gold-silver-copper concentrates which were shipped 

_____to the E] Paso smelter. At the Montezuma mine,-also owned by the = 
Maxwell Land Grant Co., a lessee treated 60 tons (wet weight) of 
ore in the small amalgamation mill at the mine and shipped some ore | 
to. the Golden Cycle mill at Colorado Springs, Colo. The owner of - 

' the Red Bandana mine produced amalgamation bullion from ore 
treated in a 20-ton Huntington mill with copper plates and shipped 
a few small lots of ore to the Golden Cycle mill. A 2-ton lot of ore | 
was shipped from the Gold Dollar claim, and a small lot of bullion | 
was produced at the Sulphide, A 50-ton stamp amalgamation-table 
concentration mill was erected at the French Henry property, and 
development work was done in the mine. Drift mining and hydrau- 
licking at the Ute Creek placers and sluicing operations on South | 
Ponil, Ute, and Willow Creeks yielded the remainder of the output 
from the district. - oe , | 

: DONA. ANA COUNTY | | 

Organ district —A 2-ton lot of lead-silver ore was shipped to the 
El Paso smelter from the Silver King claim, on which the owner sank | 
35 feet of shaft in 1936. oe 

153336—37——31 | :
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| | GRANT COUNTY | 

Burro Mountain district (Tyrone).—Early in 1936 lessees shipped 
three cars of dry silver ore containing a little gold, lead, and copper 
from the Contact group to the El Paso smelter. Other output from 

, the Burro Mountain district in 1936 comprised small lots of gold ore 
| from the Big Chief and Shamrock claims and a small lot of silver ore 

- from the Bismuth. | | | — 
Camp Fleming district (Silver City) —Most of the metal production 

| from the Camp Fleming district in 1986 was recovered from gold- 
silver ore shipped at intervals throughout the year by a lessee of the 
old Old Man mine at the south end of Treasure Mountain about 5 
miles northwest of Silver City. Part of the ore was shipped direct to 
the El Paso smelter; part was sold to Ira L. Wright, of Silver City, who 
reshipped it to the smelter. This mine was reopened in 1935 and a 
small quantity of ore was shipped in that year, but the production 
was Included in the figures for the Central district. A few tons of 

- ore were shipped in 1936 from the Silver King, Pay Day, and one other | 
: property in the Camp Fleming district. — | | 

Central district. (Bayard, Fierro, Georgetown, Hanover, Santa Rita).— | 
In 1936 the Black Hawk Consolidated Mines Co. continued to operate 
its 250-ton selective flotation mill 1 mile south of Hanover on custom 

_ zinc-lead-copper-silver sulphide ore from the Ground Hog and San 
Jose properties of the Asarco Mining Co. and on company ore of a simi- 
lar type from the Combination mine. The mill feed averaged 4.64 | 

— ounces of silver to the ton, 2.70 percent copper (wet assay), 4.32 percent 
lead (wet assay), and 7.52 percent zinc. The mill was operated 360 

| days at a daily average of 203 tons. Part of the ore mined at the | 
Ground Hog and San Jose properties was of direct-smelting grade 

| and was shipped crude to the El Paso smelter. Operated as a unit, 
these two mines yielded the bulk of the silver, copper, and lead pro- 
duced in Grant County in 1936 and were substantial producers of zinc. 

~The Peru Mining Co. increased the output of lead-free zinc sulphide 
ore from its Pewabic mine at Hanover. The ore is shipped 60 miles by 
railroad to the company 500-ton flotation mill (mentioned also under 

| Luna County) at Deming for treatment. Several hundred tons of 
ore produced during development at the Peerless group at Central _ 
were run through the Combination mill to test the ore. Smelting ore 
obtained from various other mines and dumps was shipped from the 
district. Chino Mines of the Nevada Consolidated Copper Corpora- 
tion at Santa Rita and its 15,000-ton flotation mill at Hurley remained 
idle in 1936 but were reopened in January 1937. Preparations were 
being made in April 1937 to reopen the zinc mine and 300-ton flotation 
mill of the Empire Zinc Co. at Hanover, closed since April 1, 1931. A 
small quantity of placer gold, reported to have been mined 3 miles 
east of Silver City by individuals, was sold to a bullion buyer at El Paso, 
Tex., in 1936. | 

Chloride Flat district (Silver City).—Development work was carried 
on continuously for 11 months in 1936 at the Bremen “76” group of 
mines, and 12 cars of dry silver ore were shipped to the El Paso smelter. 

: T'wo tons of silver-lead ore were shipped to the smelter by a lessee at 
another property in the Chloride Flat district. 

Gold Hull district (see also Hidalgo County).—The owner of the Silver 
Dollar claim operated the mine intermittently throughout 1936 and 
produced most of the ore shipped from the Gold Hill district (Grant
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County) during the year. Small lots of gold ore were shipped from the 
Gold Bullion and one other prospect. a | 

Lone Mountain district—Small lots of dry silver ore were shipped 
from the Bisby, Ben Hur, and Rocky Mountain claims in 1936. At 
the Bisby group Barron & Gleason did some exploration work, includ- 
ing the sinking of a 50-foot shaft. In May the company started con- 
struction work on a mill in Maud Canyon 3 miles east of Silver City, | 
to be used for treating ore from the Bisby group and custom ores. 

| The mill was not completed in 1936. | re ae os 
_____ Punos Altos district —Nearly all the ore produced in the Pinos Altos 

district in 1936 was shipped crude to the El Paso smelter. Producing 
mines and dumps included the Baltimore, Bonanza No. 3, Campo 
Santo, Cleveland, Gillette-Manhattan, Golden Giant, Hazard, North 
and South, and Wild Bill. A car of zine concentrates produced at 
the Metcalf mill at Pinos Altos during experimental milling of ore 
reported to have come from the Silver Hill mine was shipped to the , 
Amarillo (Tex.) zinc smelter early in 1936. The quantity of placer 
gold produced by individuals engaged in panning, rocking, and sluicing . | 
near Pinos Altos was smaller in 1936 than in 1935. 

| Steeple Rock district —All the ore mined in the Steeple Rock district 
in 1936 was dry and siliceous gold-silver ore containing a small per-_ 
centage of copper and was shipped crude to copper smelters at Miami, | 

_ Magma, and Douglas, Ariz., and El Paso, Tex. The largest producer 
of metals was the East Camp group, followed in order by the Norman 
King and Billali groups. These three mines yielded 83 percent of | 
the total output of gold in the district and 86 percent of the silver. - 
The remainder came from the Alabama (old stock: pile shipped), 
Carlisle, Homestake, Jim Crow, and Summit mines and two prospects. _ 

White Signal district —A small lot of gold ore was shipped from the | | 
Combination claim in the White Signal district in 1936, and a little 
gold was recovered by sluicing at two small placers. | ten 7 

HIDALGO COUNTY  — 

Eureka district (Hachita).—Ore produced in the Hachita district 
in 1936 was shipped to the El Paso smelter or was sold in small lots to 
ore buyers at Douglas, Ariz. A car of sorted ore from the Hard- 
scrabble dump yielded: most of the gold; lead-silver ore from the Lead 
Queen, Mariposa, and Wilcox properties yielded most of the other 
metals. A little placer gold recovered from the Bader placer was sold | 
to the Denver Mint early in 1936. 

Gold Hill district (see also Grant County)—Small lots of smelting 
ore were shipped from three prospects in the Gold Hill district in 1936. 

Lordsburg district (including Pyramid and Virginia or Shakespeare | 
districts)—In 1936 the Banner Mining Co., lessee of the Bonney 
Mine group, did considerable development work in the mine and 
erected a 200-ton mill to treat the siliceous copper-gold-silver ore of 
the group by flotation concentration. The mill began operations 
in August and ran continuously the remainder of the year but not at 
full capacity the entire period. The product was copper-gold-silver 
concentrates which were sold to the El Paso smelter. Other pro- | 
ducers in the district shipped their ore to smelters in Texas and Arizona 
or sold it in small lots to buyers of ore at Silver City, N. Mex., and 
Douglas, Ariz. Among the producing mines and prospects were the 
Atwood group, Battleship, and Misers Chest, all worked by lessees. |
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San Simon’ district}(Steins)—The Hattie Lee (old Beck) mine was 

operated by lessees from January 14 to November 1 and was the only 

. producer of more than a car of ore in the San Simon district in 1936. 

Silver was the metal of chief value in the ore, which was shipped crude 

| to smelters. The other output from the district comprised silver- 

copper ore from the Guadalupe claim. = an 

- EEINCOLN COUNTY oo 

Jicarilla district —Most of the output from the Jicarilla district in 

1936 was small lots of placer gold produced in the Jicarilla Mountains 

: southeast of Ancho by individuals and prospectors who sold the gold | 

7 to merchants at Ancho and Carrizozo. A power shovel and special 

sluicing installation were operated from November 1 to December 31 

at the Ancho and: Rico claims and recovered nearly all the rest of the 

output from the district. William Little moved a power shovel and 

Ainlay-bowl recovery plant to the Turner-Moody group 1 mile east 

, of Jicarilla and made tests. on the ground during September and 

October. Oe oe | 

= Nogal district—The Helen Rae mine was operated intermittently 

ona small scale in 1936. Bullion was recovered in a small amalgama- | 

| tion plant at the mine, and.some ore was shipped to the El. Paso . 

| smelter. Late in the year equipment. comprising a 75-ton ball mill 

| and amalgamation plates was installed at the Great Western property, 

| from which a small lot of bullion was shipped to the Denver Mint. 

: Some development work was done at the Silver Plume and Bonita 

| groups. _A little placer gold was recovered on Day Gulch south of 

White Oaks district —Test runs, for a short period early in 1936, of 

| the flotation mill at the property of the Lincoln County Mining & 

- Milling Co. resulted in the shipment of a few truckloads of lead-silver 

concentrates to the El Paso smelter. A small lot of ore was shipped 

from a prospect in the White Oaks district, and some development 

work was done at the Crown Gold Silver group. M. F. Hutter 

recovered placer gold by use of a rocker on Baxter Gulch. | 

| | a LUNA COUNTY 7 

Cooks Peak district —A small lot of lead-silver ore was shipped from 

the “85’’-Ethel group in 1936. | | | | 

Deming.—The 500-ton selective flotation mill of the Peru Mining 

Co. at Wemple, near Deming, was operated 299 days in 1936 at an 

average daily rate of 450 tons on lead-free zinc sulphide ore from the 

company’s Pewabic mine at Hanover, Grant County. 

Florida Mountains district—Lessees at the Chavez-Reinhard prop- 

erty shipped a few lots of lead-silver ore in 1936. 

| Tres Hermanas district (Columbus).—A car of lead-silver-gold ore 

was shipped from Columbus to the El Paso smelter in 1936. 

Victorio district —A prospector did 10 feet of development work at 

the Silver Branch claim in 1936 and produced a small lot of lead-silver 

| ore which he sold to an ore buyer at Silver City. 

OTERO COUNTY 

Orogrande district —The output from Otero County in 1936 was 

placer gold from the Orogrande district, most of which was produced
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_ from sluicing operations at small placers. A special placer machine + 
was operated intermittently after July at the Little Joe and Cotton 
Top placers and recovered some gold. oe : 

_ | RIO ARRIBA COUNTY —— . 

Headstone disirict—Small sluicing operations on Eureka Gulch 
yielded a little placer gold in 1936. : 

SAN MIGUEL COUNTY . 7 ee 

Willow Creek district (Terrero)—The Pecos mine of the American | 
Metal Co. on Willow Creek has been the largest single producer of gold, 
silver, lead, and zinc in New Mexico since it was opened in 1927. 
Operations were continuous in 1936 except for an interruption caused . 
by a miners’ strike during part of February and all of March and — 

_ April. The ore is transported over a 12-mile aerial tram from the | 
mine to the company selective flotation mill in Alamitos Canyon 
6 miles by road from Glorieta station and 4 miles by railroad spur 
from Fox station on the Atchison, Topeka & Santa Fe Railway. | 
The mill treated an average of 574 tons daily for 263 days in 1936. — 
The heads of ore into the mill in 1936 averaged 0.102 ounce of gold | 
and 3.08 ounces of silver to the ton, 0.67 percent copper (wet assay), | 
3.55 percent lead (wet assay), 9.58 percent zinc, and 12.33 percent | | 
iron. The yield from 150,932 dry tons of ore treated in 1936 was 
21,544 tons of zinc concentrates—averaging 0.056 ounce of gold and 
3.52 ounces of silver to the ton, 1.12 percent copper (wet assay), | 
1.01 percent lead (wet assay), 54.06 percent zinc, and 8.11 percent 
iron—and 11,106 tons of lead-copper concentrates—averaging 0.99 . 
ounce of gold and 24.51 ounces of silver to the ton, 4.35 percent — | 
copper (wet assay), 37.47 percent lead (wet assay), 10.13 percent zinc, oO 

~ and 12.53 percent iron. : | , 
| The Cristino Rivera Mining Co., at its property in sec. 27, T. 18 : 

————N,, BR. 12-K., New Mexico principal meridian, sank 90-feet of shaft 
from May 12 to December 31, 1936, making the total depth of the 
shaft 180 feet. | 

SANTA FE COUNTY 

— Ortiz Mountains district (Cerrillos).—In 1936 the Ortiz Mining Co. | 
unwatered the Ortiz mine on the Ortiz Grant southeast of Cerrillos | 
and shipped a few cars of gold-silver-copper ore to the El Paso smelter; 
in March 1937 the company sold its lease to the Santa Cruz Mining 
Co., which started work on straightening the 250-foot shaft and repair- 
ing mine timbering at other underground workings. Small lots of 
gold ore were shipped early in 1936 from the Benton mine near the 
Ortiz, but the Benton mine was idle most of the year. 

San Pedro or New Placers district.—Lessees at the La Santa Fe 
group in 1936 recovered small lots of bullion from high-grade gold ore 
found in small quartz veins. A car of gold-silver-copper ore was 
shipped from the San Pedro group to the El Paso smelter. Small 
sluicing and dry-washing operations yielded placer gold which was 

_ marketed through mercantile establishments or sent direct to the 
Denver Mint.
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< | SIERRA COUNTY | 

| Chloride (Apache, Cuchillo Negro) district —In 1936 lessees at the 
Great Republic mine 15 miles by road northwest of Winston shipped 
several lots of siliceous gold-silver ore containing a little copper to -_ 
the El Paso smelter. The 35-ton gravity- and flotation-concentration 
mill at the mine was run for a short period late in the year. In March 
1937 the mine was leased by another company which in April was 
shipping 10 to 15 tons of ore a day to the El Paso smelter. The | 

| Fortuna and Ivanhoe claims each shipped a 1-ton lot of ore in 1936, 
| and prospects in the district shipped 3 tons. | 

| Hermosa district—The only output from mines in the Hermosa 
district in 1936 was 10 tons of lead-silver ore reported to have come 
from the Pelican group. 3 SO 

Kingston district.—Lessees operated the Keystone mine in the 
Black Range Mountains on North Percha Creek part of 1936 and 
shipped several cars of dry silver ore to the El Paso smelter. The 
other producer in the Kingston district was the Miners Dream- 
Smuling Jane group which shipped small lots intermittently during 
the year. | | 

Luke Valley district—The only producing mine in the Lake Valley | 
district in 1936 was the Lake Valley group which, although producing 
chiefly manganese ore, yielded one car of gold-silver-lead ore (containing 

) a small percentage of copper) which was shipped to the El Paso smelter. 
| Las Animas district (Hillsboro).—In 1936, as in 1935 and 1934, the 

John I. Hallett Construction Co., operating the Animas Consolidated 
and Slease leases (a consolidation of the old Gold Dust and other | 
placers, totaling 1,200 acres), was the largest producer of placer gold 

" in the Hillsboro district and in the State. The equipment used in 
1936 comprised two Northwest dragline excavators, each with a 

= capacity of 1,200 cubic yards per 24 hours, and a portable Coulter- 
| Ainlay recovery plant with four Ainlay 36-inch bowls using gasoline 

engines for power. Operations were continuous in 1936, and the 
company handled 100,000 yards of material. There were no other 

, important individual producers from placers in the district in 1936, 
but scattered small-scale operations contributed to the placer output. 

The largest producer from lode mines in the Hillsboro district in 
1936 was the Wicks mine in Wicks Gulch, operated continuously by 
A. A. Luck; the ore was shipped crude to the El Paso smelter. The 
only other producers of as much as a car of ore were the Biglow- 
Empire-Bonanza and Portland-Sherman-Caballero groups. 

Pitisburg district—At the property of the Pittsburg Placer Mining 
Co., lying between the Rio Grande River and the Caballo Mountains 
3 miles northeast of Arrey, the Consolidated Mines, Inc., operated its 
dragline excavator and sluicing equipment for about 2 months in the 
first part of 1936 and then shut down; later, operations were started 
by W. T. Warnick, who continued production until December. This 
property was the second largest producer of placer gold in the State 
in 1936. Small sluicing operations in the Pittsburg district yielded 
43 fine ounces of gold. | 

SOCORRO COUNTY ; 

Magdalena district —In 1936 the Kelly mine group of the Empire 
Zinc Co. was operated continuously under lease to Kenneth Hughes 
until December 15, when operations were discontinued. The mine
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produces zinc-lead sulphide ore. The entire output in 1936 was | 
shipped to the Ozark Smelting & Mining Co. at Coffeyville, Kans. 
A car of gold ore was shipped from the Morning Star mine to the El 
Paso smelter, and several lots of lead-silver-gold ore were shipped from 
the Queen group. , 

| Rosedale district.—In 1936 the Rosedale Gold Mines, Ltd., operated - 
its 75-ton cyanidation mill for 324 days on ore from the Rosedale : 
mine, at an average daily rate of 50 tons. The mine is opened by a | 
700-foot shaft and approximately 1 mile of drifts. The ore is crushed, ee 

- ground, and classified ; the overflow from the classifier goes toa Deister == --—— 
table, from which the heads go to the smelter and the tails to cyanide 
tanks. Precipitation is accomplished in zinc boxes. Gold-silver | 
bullion recovered is sold to the mint. A new conveying system and : 
one new crusher were added to the mill equipment in 1936. 

San Mateo Mountains district—The Springtime Mining Co., which _ | 
has been developing the Panky mine and producing some ore annually | 
since 1934, continued operations until the latter part of 1986, when | | 

| the company closed the mine. The ore in both 1936 and 1935 was 
treated in a 40-ton flotation mill at the mine. A small quantity of | 
gold bullion was recovered by hand in 1936 from ore found at a pros- 
pect a few miles south of the Panky mine. 

TAOS COUNTY 7 

Red River district—The Myrtle Mines, Inc., operated the Jay 
| Hawk claim from January 1 to April 1, 1936, and treated 500 tons of | 

ore in the 35-ton flotation mill at the property. The product was | 
gold-silver concentrates, which were shipped to the El Paso smelter. . | 
In October the Taos Mining & Milling Co. took over the Jay Hawk | 
claim and the Caribel property under bond and lease. A 1-ton lot 
of gold ore was shipped from the Midway claim to the Golden Cycle : 
mill at Colorado Springs, Colo. | 

—__- In 1936 the Molybdenum Corporation of America continued opera- | 
tions at the Phyllis group on Sulphur Creek. The molybdenum 
ore is treated in the company 40-ton (per 24 hours) flotation mill at 
the junction of Sulphur Creek and Red River above Questa. 

oe TORRANCE COUNTY 

Carocito district—A car of copper ore was shipped from Encino to 
the El Paso smelter in 1936.
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GOLD, SILVER, COPPER, LEAD, AND ZINC IN OREGON 

| SO | _ ’ (MINE REPORT) 

By CHarLes Warre Merritt and H. M. GarLorp | 
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The output of gold, silver, copper, lead, and zinc from Oregon ores, 
gravels, and re-treated tailings in 1936, in terms of recovered metals, | 
was 60,753 fine ounces of gold valued at $2,126,355; 85,061 fine ounces : 
of silver valued at $65,880; 574,000 pounds of copper valued at $52,808; - . 
158,000 pounds of lead valued at $7,268; and 122,000 pounds of zinc : : 
valued at $6,100—a total of $2,258,411 for the five metals. In 1935. 
Oregon mines yielded 54,160.11 ounces of gold valued at $1,895,604; 
110,385 ounces of silver valued at $79,339; 397,800 pounds of copper 
valued at $33,017; and 59,575 pounds of lead valued at $2,383—a 
total of $2,010,343 for the four metals; no output of zinc was reported | 
for 1935. Both the quantity and value of all the metals except silver 
increased substantially over 1935. Gold increased 12 percent in both | 
quantity and value; copper, 44 percent in quantity and 60 percent in 
value; lead, 165 percent in quantity and 205 percent in value; and 
gine was produced in 1936 following complete cessation of output m———---_ 
1935. Silver decreased 23 percent in quantity and 17 percent in Le 
value. | Oo 

The total value of the metal output was 12 percent greater in 1936 ) 
than in 1935; moreover, the upward trend in quantity production | 
carried the total value in 1936 above that in any year since 1917. 
Gold has provided the principal revenue of the metal miners of Ore- a 

| gon and in 1936 accounted for 94 percent of the total value of the 
five metals. | ee 

Baker County continued to be the leading metal producer of the 
State, followed closely by Grant County, and these two counties 
accounted for over two-thirds of the total value. Most of the remain- 
der came from Josephine, Jackson, and Lane Counties, but some metal 
output was reported from 11 other counties. | 

Placer mines yielded approximately two-thirds of the State output 
of gold in 1936; the leading producing counties, in order of importance, 
were Grant, Baker, Josephine, and Jackson. Many of the placer | 
operators mined during only a few weeks or months, often because 
of scarcity of water; on the other hand, a small group of dredge and 
hydraulic operators worked almost continuously throughout the year. | 

Five conventional dredges of the connected-bucket type handled : 
5,148,000 cubic yards of gravel in 1936, which yielded 17,067.26 fine 

477
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ounces of gold; the average value of recovered gold per cubic yard 
| treated was 11.6 cents. : 

Equipment consisting of a power shovel of the dragline type deliver- | 
ing gravel to a floating wasbing plant is designated a ‘‘dragline dredge.” 
Four such operations handled 2,066,000 cubic yards of gravel in 1936 
to recover 12,989.42 fine ounces of gold, an average recovery of 22 
cents per cubic yard. / ! 

Operations using power shovels or other types of mechanical 
excavators to deliver gravel to nonfloating washing plants are desig- 

| nated “‘dry-land dredges.’ Six such operations handled 136,000 cubic 
yards of gravel in 1936 to recover 1,479.21 fine ounces of gold, an 

| average recovery of 38.1 cents per cubic yard. 
Fifty-two hydraulic operations reported the extraction of 2,677.05 

fine ounces of gold in 1936 from 1,051,000 cubic yards of gravel, an 
average of 8.9 cents per cubic yard. The gravel treated at the 20 
drift operations reported was very much higher in grade, averaging 
$2.726 in gold per cubic yard; the total recovery of gold from drift 
mining was 422.21 fine ounces. The remaining 4,785.85 fine ounces | 
of the placer-gold output were recovered by miners using small-scale 
hand methods, of whom 79 reported they worked mines or claims; a 
very much larger number apparently worked the creeks as snipers. 

| No dry placering was reported. | | 

| The largest producers in 1936 among the dredging companies were: 
7 Ferris & Marchbank in Grant County, using a dragline dredge, and 

the Sumpter Valley Dredging Co. in Baker County, the Rogue River | 
Gold Co. in Josephine County, and the Timms Gold Dredging Co. 

| and the Monarch Gold Dredging Co. in Grant County, all four using 
| the connected-bucket type of dredge. 

| Calculation of value of metal production —The value of metal pro- 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, | 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, 

| the yearly average weighted United States Government price‘; and 
| in 1935 and 1936 at $35 per ounce, under authority of the Gold Reserve 

Act of January 31, 1934. The silver price in 1932 and 1933 is the 
average New York price for bar silver; in 1934, the Treasury buying 
price ($0.64646464-++ per ounce) for newly mined silver; and in 1935 
and 1936, the yearly average weighted Treasury buying price for 
newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 

Prices of gold, silver, copper, lead, and zinc, 1932-36 

Year | Gold Silver Copper Lead Zinc 

Per fine Per fine 
ounce ounce Per pound | Per pound | Per pound 

1932_____-_ eee e---------| 1 $20.67+] = $0. 282 $0. 063 $0. 039 $0. 030 
1933_._- 2-2 eee eee 25. 56 . 350 . 064 . 037 . 042 
1934._..----.--.- +--+ --------------- 34. 95 2, 646+ . 080 . 037 . 043 
1935_..---.-..-_---.----------------------- 35. 00 . 71875 . 083 . 040 . 044 
1936...__.--.--_...-.-----2----- +--+ eee 35. 00 . 7745 . 092 . 046 . 050 

1 $20.671835. 2 $0.64646464. 
1 The Treasury from Feb. 1, 1934, through December 1934 {has calculated all gold, old and new, at $35 per 

ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U.S. Government fluctuating 
price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28.
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Mine production of gold, silver, copper, lead, and zinc in Oregon, 1932-36, in terms 
of recovered metals 

| Mines producing ore, old Gold pods and | Silver Code and 

Yea —_—_|2he:,| ————_|—_—__——— 
: Lode Placer | *°0S) |iine ounces} Value nine Value 

© 1932_. eee ------- 99 169 5,195 | 19,861.21 | $410, 568 8, 616 $2, 430 ee 
_ 1988-22222 22 IT 11} 292 | _11,557 | 20,230.66 | 517,326 | 20, 760 7, 266 

1984___-__-.-.---------------- 95 332 62,145 | 338, 711. 59 |1, 178, 220 46,560 | 30, 099 BO 
1985.....-...- 2-2. 115 268 184, 543 54, 160.11 {1,895,604 | 110,385 79, 339 
1936_.....-.------------------ 93 166 136, 338 | 60, 753.00 |2, 126, 355 85, 061 65, 880 

Copper Lead Zine . 

Pounds | Value {| Pounds Value Pounds | Value 

. 1982_._._-_.-.--.------------- 32, 199 $2, 029 7, 917 $238 12, 061 $362 $415, 627 SO 
1983_...-.-..-.---------------- 11, 453 733 9, 379 347 12, 290 516 526, 188 
1984___.-._-_------------------ 38, 373 3, 070 41, 603 1,539 | . 738, 184 3,147 | 1, 216,075 
1935........_-_-....--.-.---..| 397, 800 33, 017 59, 575 2,383 }..---_..--|------..--| 2, 010, 343 
1936_._......----..-..--..----| 574, 000 52,808 | 158, 000 7,268 | 122, 000 6,100 | 2, 258, 411 

Gold.—The production of gold in Oregon in 1936 was 60,753 fine 
ounces valued at $2,126,355, an increase of 12 percent in both quantity : 
and value over 1935; 65 percent of the total came from placer mines 
and 35 percent from lode properties. Production from lode properties 
declined slightly more than 100 ounces, but that from placers increased 
almost 7,000 ounces. Baker County yielded over half of the lode- 
gold output of the State and over one-fourth of the placer gold; Grant 

| County, whose total gold output was somewhat less than that of 
| Baker County, led in output of placer gold. Almost all the rest of 

the gold produced in the State in 1936 came from Josephine, Jackson, 
and Lane Counties. Virtually all the gold, other than that recovered 
from gravel, was derived from dry gold ore or from old siliceous = 
tailings. More than half of the lode gold was recovered by concen- 
tration followed by smelting of the resulting concentrates. Among 
placer operators a large increase was recorded in production by con- 
nected-bucket dredges and dragline dredges, but there was a sharp | 

decline in output by hydraulic and small-scale hand methods. 
Drought affected hydraulic and most of the hand methods adversely, 
and returning prosperity undoubtedly tended to reduce greatly the 
number of snipers on the creeks. | 

Silver —The production of silver in Oregon in 1936 amounted to 
85,061 fine ounces valued at $65,880, a decrease of 23 percent in. 
quantity and 17 percent in value from 1935. Baker County yielded 
over half and Grant County almost one-fourth of the State total. 
Nearly 90 percent of the silver produced came from dry gold ores. 
Concentration followed by smelting of the resulting concentrates 
was the principal method of recovery. 
-Copper—The output of copper in Oregon was 574,000 pounds 

valued at $52,808 in 1936 compared with 397,800 pounds valued at 
$33,017 in 1935. All the copper produced in 1936 came from Baker, 
Douglas, and Lane Counties, where most of it was recovered as a 
byproduct of the concentration of dry gold ores; copper ore was 
produced in Douglas County. |
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| Lead.—The production of lead in Oregon in 1936 amounted to 
158,000 pounds valued at $7,268, an increase of 165 percent in quantity 

| and 205 percent in value over 1935. Nearly 90 percent of it was 
reported from Lane County. | 

Zinc.—The output of zinc-m Oregon in 1936 totaled 122,000 
pounds valued at $6,100 and was reported as recovered from ore 
mined in Lane County; no output was recorded for 1935. ) | 

\
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MINE PRODUCTION BY COUNTIES | | 
) | | | 

Mine production of gold, silver, copper, lead, and zinc in Oregon, 1935-36, by counties, in terms of recovered metals - 
| | / 

Gold | Silver (lode and & Pe Sil Ver Code an +. od m1 | Total placer)! Copper Lead — Zinc g 

ode acer | ota Total 
County | _ _| value TR 

| | CF Fine Fine Fine Fine ounces | V#Ue | ounces Vaiue ounces | Y#!Ue | ounces | Value | Pounds | Value Pounds Value Pounds | Value | a 

1935 | | Q 
Baker.....---.---...-------------|12, 796. 36 |$447, 873 | 7, 288.40 | $255, 094 |20, 084.76 | $702,967 | 84,350 |$60,627 | 352,945 /$29, 204 2, 610 $104 |..------.|--.----.| $792, 992 Oo 
C008 .---------n-------2-n---=~ waeu------|--------- 77. 50 2, 712 77. 50 2,712 6 4 |__.--_---.|--------|---------|--------|---------|------=- 2,716 Fy 
Urry..-.-.---.----...--..------| 368.50 | 12,897 | 853.82] .12,384| 722.32] 25,281 87 63 |_....-----|--.-----|-.----.--|_------=|---------|-------- 25,344 bg 

Douglas................-.-...----| 183.12 | 4,659 | 349.25 | 12224) 482.37 16, 883 98 70| 384 32 |...------|_-..----|---------|-------- 16,985 te 
Grant ---------n22-erroor oo 1, 466. 56 51, 30 9, 308. 6 325, 801 10, 77, 7 377, 131 7, 132 5, 126 6, 807 565 1, 079 43 «| --------|_------- 4 382, 865 i=. 

Jackson ..-.----------------------| 3,745.81 | 131, 103 | 5, 766. 25 201, 819 | 9,512.06 | 332,922] 5,677| 4,080| 4,918 | 408 | 1,920 | 77 |---| a 337,487 
Jefferson..-.....--..--..---------| 314.94 | 11,023 |_---_..----|.__./_---] 314.94 11,023 | 7,471 | 5,370 4, 026 334 | 6, 794 232 |__--...-_]._------ 16,959 
Josephine. --.-._.-...-......-----|._ 732.04 | 25, 621 | 9, 283. 59 304, 926 110, 015.63 | 350,547 | 1,021 734 167 14 50 2 |.--------|--------| 351,207 
‘Lane,..-.-.-----...--..........--| 1,842.99 | 64, 505 14, 34 602 | 1,857.33 65,007 | 4,440] 3,191 28,641 | 2,369] 48,106 | 1,924 |.---.---.]_-.--_.- 72, 491 yy 
‘Linn... 43. 40 1, 519 24.49} | 857 67.89 | 2,376 16 11 [eee le 2,387 s 
"Malheur. ....------------------- nanennee--|eeneen nee u7. 28 4, 105 117. 28 4,105 18} 13 |______L_|_- |---| nee |e |e 4,118 b 

ON._..----------.---- |---| . | . Oo mene eee-|---- 2 |---| eee fee] . 
‘Umatilla... 22 ---|----------|---------| 20.99] 785 | 20.99} 785 Jf 725 4 | 
Union...__.------.--------------- . 02 1 13. 64 477 13.66| 478] 58 42 12 1} 16} 1 fee 522 © 

- Wheeler..-_.-..-.......----__.___ 7.72 270 55. 26 1, 934 62.98 | 2,204 10 7 |.---------]--------}--------- |---|} 2,211 =, | 
Unallocated’_...-..-_..----.-----|----------|--.------| 20.86 | | 730 | 20.86 730 |..-----|--------|----------|-----=-—|---------|--------| enon enee [anne 70 SN 

oo 21, 456.08 | 750, 963 |32, 704. 03 |1, “ 641 |54, 160. 11 |1,895, 604 |110, 385 | 79,339 | 397,800 | 33,017 | 59,575 | 2,388 |__--.__._|________] 2,010,343 — ZA 

; Bource of total silver, as follows: 1935, 106,410 ounces from lode mines and 3,975 ounces from placers; 1936, 79,411 ounces from lode mines and 5,650 ounces from placers. D 
o information as to county of origin. | - OO a . 

| 2 
a , | oe S



Mine production of gold, silver, copper, lead, and zine in Oregon, 1985-36, by counties, in terms of recovered metals—Continued - | a 
eee OR 

Gold | | , | 

TTT Sven oe and Copper Lead Zine 

Lode Placer Total Total 
County vate | 

Fine | value | Fine | value | ime | vaiue | Fime | value | Pounds | Value | Pounds |Value |Pounds | Value : | ounces ounces a ounces ounces | ¥#Ue ‘ ° 

1936 fo | | | | oo i 7 
Baker.__....-..--.-----.--------.~|12, 700. 00 |$444, 500 |10, 110.00 | $353, 850 [22,810.00 | $798, 350 | 51,375 |$39, 790 | 422, 000 [$38,824 | 14,000 | $644 |-_...---.|_------.| $877, 608 
C008......-.-.--.----------------|----------|---------] _98. 00 3, 430 98. 00 3, 430 16 12 |---|. |---o- eee |e | eee 3,442 & 
Curry---..----.---_--.----------- 23. 00 805 211. 00 7, 385 234, 00 8, 190 30 23 |_..--.---.]..--.---|----..---|_.------]---.-----|-------- 8,213 St 
Douglas___._._..-.-------------.- 246. 00 8, 610 248. 00 8, 680 494. 00 17,290 | 4,420} 3,423 | 118,000 | 10,856 |_-.--__-_|_.___--_}--_-}_--_-.- 31, 569 A 
Grant_______-.-------------------| 2, 434.00 | 85, 190 |17, 803.00 | 623, 105 |20, 237.00 | 708,295 | 19,814 | 15,346 |........._|_._-.._|------_-_|--------|-------__|-------_| 723,641 —&@ 
Jackson ._._.._--__..-..--......--| 2, 597.00 | 90,895 | 2, 690. 00 94,150 | 5,287.00 | 185,045 | 3,686 | 2,855 |_--.-.----|-.-..---] 4,000 184 |__-._.-_|---..-_] 188,084 
Josephine_...........-.-....-.---| 1,516.00 | 53,060 | 8,156.00 | 285, 460 | 9,672.00 | 338,520! 1, 220 945 |__.--..--.|__------|---------|--------|---------|--------| 339,465 & 
Lane__...-..-----.-.-.-..--..---.| 1,806.00 | 63, 210 (3) ©) 41,806.00 | 463,210 | 4,476 | 3,467 34,000 | 3,128 | 140,000 | 6,440 | 122,000 | $6, 100 492,345 7 
Lincoln...._____-..._---...------|----------|--------- 3.00}. 105 3.00 105 |.__.....|--.--__.|----------]--------|---------]----- |---| 105 
Linn_______-._-_- |. --------|--------- 4. 00 140 4. 00 140 2 2 |.-.--.---.|-.------|---------|-.-2----|--------|----- ee (142 i 
Malheur. ...._--.---._-.- 2 6. 00 210 55. 00 1, 925 61. 00 2, 1385 11 jo 9 jie |i |_| fee} 2, 144 bs 
Umatilla___.._.__.--..-----.----_}|----------]--------- 2. 00 70 2. 00 70 |__| |---|} |_|] 70 
Other counties 5___._..---_------- 4.00 140 41. 00 1, 435 45. 00 1, 575 il 8 |.----.----|--------|---------|--------]---------|-------- 1, 583 - By 

21, 332. 00 | 746, 620 |39, 421. 00 |1, 379, 735 |60, 753.00 |2, 126,355 | 85,061 | 65,880 | 574,000 | 52,808 | 158,000 | 7,268 | 122,000; 6,100 | 2, 258, 411 8 

3 Included under ‘‘Other counties.”’ ; . A 
4 Exclusive of placer output, which is included under “Other counties.’’ . 1 
§ Includes Harney, Morrow, Union, and Wheeler Counties and placer output of Lane County. | S92 

a]
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Ore, old tailings, etc., sold or treated and lode and placer mines producing in Oregon, 
| 1935-36, by counties 

Lode 

Material sold or treated (short tons) Placer mines 

Mines pro- producing 1 . 
County / ducing ! 

1935 1936 : 

Old tail- Old tail- rose 
eo ce So Ore. ings, ete. | Ore. “nes ~1935..{..1936. |. .1935.. | 1936. Oe ee 

Baker_.......--..-----------| 37,507 | 106,831 | 55,123] 33,371 28 2 | 51 28 
C008... nnn nnc enc eeweeneeen|oeeeeenene|eeeeeeneee|eoeeeeenee[eeee-ceeee|eeeeee-fe--eeeee| BB 8 
Curry ......----..----------- 14 }..2-2---- 9 |_--.-2-2-- 2 2 16 |. 6 

, Douglas...---.-------------- 553 |...---.---]. 1, 278 |---------- 4 4 14 3 
: Grant...-.--..-----e-----e--] 4,302 [7777777777] 11} 998 [3,416 17 17 41| 24 

Harney-___--....-.....------- 28 |. Le 1 fowee eee] 2 LT jive eet 2 , 
Jackson_....-..-..-....2.-..-| 28,821 37 | 17,222 [22222777] 8 | 0 32 | . 23 
Jefferson__.__..-------------- 200 |_.....--.-|----------]---------- 1 |-----...]--------}-------- 
Josephine._......_.-....----- 1, 317 390 5, 908 400 21 19 88 62 
Lane.....2--.2s-2ss-sesee| 7916 |---| 7,675 |_-.------ 6 3 | 1. 
Lincoln_.........---.--..-.--|-.--------|--------.-|----------|----------]--------]--------|-------- 1 
Linn ........-..----..----.-- 116 |___.----._/--.-------|-------.-- 4 j--.----- 2 
Malheur.___.....----.-------|----------|----------}. 6 |_--2-----|-------- 1 5 4 

. Morrow _-.._.---.-.--.----.--|---.---.--]----------|---------- |---| -------- |---| eee eee] ot 1 
Umatilla_._..-..--...-.-..--|-.--------]----------|----------|----------}-------- | ------- 1 j.-.-.--- 
Union_...--..--------------- 1 |.---------|----------|---------- 1 |-.------}-------- 1 
Wheeler. .._.----..---------- 10 |_.-.----..|----------|----------]} 1 j----~---| > 3 2 

7.285 | 107,258 | 99,151 | 37,187 | 115 93 | 268 166 

i Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. . 

MINING INDUSTRY 

The increased price of gold during the last few years has been par- 
ticularly favorable to the Oregon metal-mining industry, because most 
of the metal output of the State (94 percent of the value in 1936) is 
accounted for by gold. A few dredges and a few lode mines, operated 

_____almost exclusively for gold, accounted for the larger part of the State 
metal production. The dragline dredge has been the outstanding 
factor in Oregon’s increasing gold production in the last few years. | 
The reopening of old lode mines, however, has also contributed sub- . 
stantially to the output. So far, the expansion in the metal-mining 
industry has centered about gold. |
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Gold produced at placer mines in Oregon, 1935-36, by classes of mines and by methods _ 
oO of recovery 

Gold recovered 
. . . . Material |——-_-—-"__, Class and method Mime , treated. | oF Average 

cubic yards ine Value | percubie 

1935 
Surface placers: 

Gravel mechanically handled: - . 
Floating dredge with connected SS 

buckets. ...------2------2- 222 5 2,777,059 | 10, 467. 08 $366, 348 $0. 132 
Dragline dredge ?____.......-----_- 9 1, 903, 620 6, 495. 34 227, 337 119 
Dry-land dredge ?_...-- 2222] 1 1, 200 5. 06 177 . 148 
Suction dredge-_........_-.....__.__ 1 (4) 16.32 | — 571 (4) 

' Gravel hydraulically handled: Hy- | So 
draulic._....-.-..-.--2-22---- eee 75 (4) 4, 687. 20 164, 052 (4) , 

Small-scale hand methods: Wet (sluice, 
long tom, dip box, pan, etc.)_.-..___- 152 (4) 7 10,616.61 |. 371, 581 (4). 

Underground placers: Drift.....----..--..| ° - 25 (4) 416. 42 14, 575 (4) . 

. ce 268 (4) | 82,704.03 | 1,144,641 | (4) 

1936 
Surface placers: _ 

Gravel mechanically handled: Do 
- Floating dredge with connected | . 

buckets.__...-2--2-22-22 22 ie 5 5, 148,000 | 17,067.26 | 597, 354 . 116 
Dragline dredge 3__..._-.-.-._..__.. 4 2,066,000 | 12, 989. 42 454, 630 . 220 
Dry-land dredge ?__.....-._-..-___- 6 136, 000 1, 479. 21 51, 772 . 381 

- Gravel hydraulically handled: Hy- 
draulic... 2.222 52 1, 051, 000 2, 677. 05 93, 697 . 089 

Small-scale hand methods: Wet (sluice, | . 
a long tom, dip box, pan, etc.)......._- 79 (4) 4, 785. 85 167, 505 (4) 

Underground placers: Drift_...---..2.22.. . 20 5,420} 422.21 | 14, 777 2. 726 

166 | (4), 39, 421.00 | 1,379, 735 (4) 

1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. a . 

4 Includes all placer operations using dragline type of power shovel for excavating and delivering gravel 
to floating washing plant. — ‘ _ 

. . § Includes all placer operations using power excavator and washing plant, both on dry land. 
4 Data not available, Boe co , | 

) ORE. CLASSIFICATION | a 
Ore, old tailings, etc., sold or treated in Oregon, 1935-86, with content in terms of 

recovered metals | | 
. . ~ - 

_| Material sold or 
treated 

Source 7 Gold Silver Copper| Lead | Zine . 
Old tail- 

Ore | ings, ete. 

1935 

Short tons| Short tons| Fine ownces | Fine ounces | Pounds | Pounds | Pounds 
Dry gold ore.._.-..-.....-...-| 77,259 | 107,258 | 21,306.05 106, 277 | 395,652 | 59,559 |_-.__.__. 
Dry silver ore_..........._.___ 7 a - 03 92 12 16 je. ee 
Copper ore......--..--__.____. 24 |i 150. 00 41 2,136 |---------} 

Total, lode mines_......| 77,285 | 107,258 | 21,456.08 106, 410 | 397,800 | 59,575 |_..._____ 
Total, placers._-..-...........]......-.-.].--.---..-| 32, 704. 08 3,975 |-.---.---|---------]----_- 

77, 285 107, 258 54, 160. 11 110, 385 | 397,800 | 59,575 |__._.____ 

1936 

Dry gold ore.._.........----__| 98, 149 37,187 | 21, 200. 54 75, 090 | 456,000 | 158,000 | 122, 000 
Copper ore_.-.-.....-.-.-____. 1,002 j-.-----... 131. 46 4,321 | 118,000 |-------_-}_-____ 

Total, lode mines._.._..] 99, 151 37,187 | 21, 332. 00 79,411 | 574,000 | 158,000 | 122,000 
Total, placers._-....---......._].....-..--|---.----.-| 39, 421. 00 5,650 |-----.---|--- 22-2 |e 

99, 151 37,187 | 60, 753. 00 85, 061 | 574,000 | 158,000 | 122,000 
SFE I
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Dry gold ore, old tailings, etc., sold or treated in Oregon, 1935-36, by counties, with 
content in terms of recovered metals 

Material sold or 
: . treated 
County —_— Gold Silver Copper | Lead . Zine 

oe Old tail- 
| Ore | ings, ete. : : 

1935 Short tons| Short tons} Fine ounces Fine ounces| Pounds | Pounds | Pounds 
- ‘Baker._.....-...----..---.-.--| 37,487 | 106,831 | 12, 653. 36 82,990 | 351,645 | 2,610 [---.--... 
Curry......-..--.......--.---- 14 Peele 368. 50 58 J.-J fe — 

ecutet tie tee pete Douglas..........---.--------- ee __ 561 eceeecweroreer| - 132. 96 a _ 76. a = 80 wee aera cece - coerce ence nent 

Grant.........--.-------------| 4,301 |.-........| 1,462. 69 5,996 | 6,420] 1,079 j_-------- 
Harney....-...----.---------- 28 |...-..---- 4.62 1 {..-------]---------]--------. 
Jackson...........-.-..---.---| 25,3210 37 | 3, 745.81 5, 091 4, 918 1,920 {-.-...... 
Jefferson. ...........---------- 900 |_.-.------ 314. 94 7,471 | 4,026 | 5,794 |_-.-_---. | 
Josephine. .......-.--.-------- 1, 315 390 729, 06 141 22 50 |_..------ 
Lane.......------------------- 7,916 }-.---....- 1, 842. 99 4,440 | 28, 541 48,106 |_.....-.. 
Linn_...._...-----.----------- 416 |__-.......| 48. 40 13 |.--..-..-|....-...-]_--------- 

Wheeler.....-.-.-------------- 10 |---~------| 7.72 |.-.---------]---------|---------|--------- 

a 77, 259 | 107,258 | ‘21,306.05 106, 277 | 395,652 | 59,559 |__.-..._. 

. 1986 ® 
Baker...._.-..--..--..----..-- 55,123 | 33,371'| 12,700.00 49,136 | 422, 000 14,000 -}-...-22-- 

-  Ourry..--- eee 9 |_.__.-_-- 23. 00 8 | wenn = [one-one | een ee 
Douglas....-.-.....-.-.-.---2-} 276 |i -.-_-- 114. 54 69 j.--------]--- 2 
Grant........ --.....--.------| 11, 929 3,416 | 2,434.00 17, 732 |.-.-----.|.--------]_.-.----- 
Harney... ..-.......----------- 1 fee cee tele -4.00 | 8 |---|. eee 
Jackson..._....-.-2.-22------- 17, 222 |_.._.-_--- 2, 597. 00 8, 312 |.-...-.-- 4,000 |-.-.-.--. 
Josephine. ..-...-------------- 5, 908 400 1, 516. 00 351 |-..------|---------}--------- ‘ 
Lane__..........---..-.-.-..--| 7, 675 |..--------| 1,806.00 4,476 | 34,000 | 140,000 | 122,000 

_Malheur..-..-----------------| ‘6 '|---------- 6. 00 1 |-..-...--]---------|--------- | 

| 98,149 | 37,187 | 21,200.54 | 75,090 | 456,000 | 158,000 | 122, 000 

METALLURGIC: INDUSTRY : 

_ Of the 136,338 tons of ore (including 37,187 tons of old tailings) 
sold or treated during 1936 in Oregon, 88,494 tons were produced in 
Baker County; most of the remainder came from mines in Jackson | 
and Grant Counties. Over 100,000 tons were treated in concentra- : 
tion mills, most of which used flotation; over 30,000 tons were treated . 

___ in gold and silver mills, some using amalgamation and others cyani- - 
dation, both with and without concentra tion; and the rest (about 2,000 ~~ OO 

tons) was shipped crude to smelters. 

Mine production of metals in Oregon, 1935-86, by methods of recovery 

Method of recovery Material Gold Silver Copper | Lead Zine 

| 19385 — Shoré tons | Fine ounces| Fine ounces| Pounds | Pounds | Pounds 
Ore and old tailings amalgamated - _| 12, 878 3, 850. 41 866 |_........-|--.---..--]-.22--- 
Ore and old tailings cyanided_.....- 3, 390 125. 93 50 J... fe fk 
Concentrates smelted: 

- Flotation. ............-.-------- 5,711 | 14,616. 38 95,556 | 385,300 | 58,099 |_..__.___- 
Table_............-.------------ 132: 870. 64 1,440 5, 722 352 |......-_-- 

Ore and old mill cleanings smelted_- 1, 152 1, 992. 72 8, 498 6, 778 6, 124 Jo... wee 

Total, lode mines__..._.......}.......-....]| 21, 456. 08 106, 410 | 397,800 59, 576 }-..-.--.-. 
Total, placers.......-..........--.-.]------------] 32, 704. 03 3,975 [--..------]--.---22 |e 

_-e---------| 54, 160.11 110,385 | 397,800] 59,575 |_-_--._-_- 

1936 
Ore amalgamated............_._...- 29, 701 5, 005. 59 1, 218 {-.......--) 2-2-2 
Old tailings cyanided.............-- 1, 900 255. 40 351 |.--.--.-..]----.-----]---.---.-- 
Concentrates smelted: 

Flotation. ................-.---- 5,687 | 14, 215. 59 71,739 | 443,280 | 134,385] 122,000 
Table_............-.-.---------- 27 100. 06 172 |_.--.---.-]_-.-..----|---.....-- 

Ore smelted_.........-.....-.--.---- 2, 058 1, 755. 36 5, 931 130, 720 23, 615 |_-.-...---- 

Total, lode mines.............]..-...-..-.-| 21, 332.00 79,411 | 574,000} 158,000] 122,000 
Total, placers.............__...._-._]_-..........| 39, 421. 00 5,650 |---.--..--]-------. fe. 

---...-.--.-| 60, 753. 00 85, 061 574, 000 158, 000 122, 000 

1533386—37——-32
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Mine production of metals from gold and silver mills in Oregon, 1935-36, by counties, 
| an terms of recovered metals 

Material Recovered in | Concentrates and recovered metal 

County Con- 

Old oto ; 
Ore “70 Gold | Silver | trates | Gold | Silver|Copper| Lead | Zine tailings pro- 

. duced 

Short | Short Fine Fine | Short Fine Fine . 
1935 tons tons | ounces |ounces| tons | ounces | ounces | Pounds |Pounds | Pounds 

Baker.........-.---| 6,690 | 1,700 |1, 187. 04 210° 40! 197.38 335 | 3,836 |_.---..-_[_-_ | 
Curry.-__-.-..---_. 13 |....._-.] 251. 20 38 1 16. 10 3 {.---.w fee 
Douglas_....._.__-- 451 | -2___-_ 69. 40 6 1). 6.62 Ji i} fee] ; 
Grant_.__---.----.- 797 |.-._._--}| 315.57 91 4 13. 03 32 100 j-.- fee 
Harney .__.__---__- 27 |_--____ 4.13 |__.. 2} } ee ef 
Jackson.-.._.....__| 2,677 37 |1, 144. 95 302 15 |. 71.80 122} 280 |__-.--- ]_~ -.__. 
Josephine_...__._____| 1,304 390 | 694.91 137 4 30. 49 i 50 Jie. 
Lane____-..---_----| 2,056 |..._____| 258.02 119 179 | 468.17 | 1,769 | 11,046 | 22,877 j|________ . 

e Linn.__-.-2 116 |_-______ 43. 40 13 jw e_ fee fee} ee 
Wheeler-__--_-_----- tr 7,72 |_------]--------]---------|-------]--------]--------]-------- 

- 14,141 | 2,127 (3,976. 34 916 244 | 802.59 | 2,264 | 15, 262 | 22,927 j__._____ 

1936 | 
Baker.__..-...----_| 18,398 | 1, 500 /{1, 933. 97 703 64 | 186.68 111 | 3,097 |___-__-_}_-__ ee 

' . Grant.._.--____---- 830 j|_.-.____| 314. 47 76]: 6 15. 73 14 Joe} 
Jackson.-__..--....| 2, 164 |_.______|1, 088. 39 268 6 45. 70 37 |e} 
Josephine._____..__] 5, 884 400 | 953.74 197 68 | 543.97 119 |___-_._-|--_---.-]---_---- 
Other counties !1___.| 7,425 |__._.___| 970.42 325 423 545. 38 | 2,987 | 25,941 {110,797 | 122, 000 - 

29, 701 1, 900 |5, 260.99 | 1, 569 567 |1, 337.46 | 3, 268 | 29, 0388 |110, 797 | 122, 000 

1 Curry, Douglas, Lane, and Malheur Counties. - 

Mine production of metals from concentrating mills in Oregon, 1935-86, by counties, 
| in terms of recovered metals | | 

_ Material treated Concentrates and recovered metal 

County Ola Concen- 
Ore tailings trates Gold Silver Copper Lead 

8 produced 

1935 Short tons | Short tons | Short tons | Fine ounces | Fine ounces| Pounds | Pounds 
Baker___._..--_______ 29, 986 105, 108 3, 917 9, 984. 85 81, 743 | 347, 245 2, 588 
Douglas___-..---- 100 |___--___-__ Le 9 57. 94 70 80 |_-----____ 
Grant___....-.---__-- 3,500 |... ._ 384 | 1,126.76 5, 856 6, 280 1, 079 
Jackson_..__.-------- 22, 610 |__--_.--_-- 893 2, 489. 88 4, 599 4, 638 1, 678 | 
Josephine_____.______ 10 j-__----_-.-- 2 1. 40 1 22 |_---_-e 
Lane.._..--.-----_ 5, 809 |. ------____e 394 1, 023. 60 2, 463 17, 495 25, 229 

62, 015 105, 108 5, 599 14, 684. 43 94,732 | 375, 760 30, 524 

1936 
Baker_.___-________-- 40, 902 31, 871 3, 889 9, 418. 03 47,344 | 406, 429 13, 182 
Grant...-_-_-________. 10, 937 3, 416 614 1, 938. 96 17, 440 |_---_ fe 
Other counties !______ 15, 553 |_.----_ 644 1, 621. 20 3, 859 7, 813 10, 406 

67, 392 35, 287 5, 147 12, 978. 19 68, 643 414, 242 23, 588 

1 Jackson and Lane Counties.
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Gross metal content of Oregon concentrates produced, 1935-36, by classes of 
concentrates 

oO Concen- . Gross metal content _ 
Class of concentrates trates pro-|_0 

duced (dry ; 
weight) Gold Silver . Copper Lead Zine . 

1935 Short tons | Fine ounces | Fine ounces | Pounds Pounds Pounds . 
Dry gold____...--------2- ee. 1, 307 3, 303. 95 10, 406 6, 577 3,808 |.--.-.---- 
Copper......-..2----222- 2-2 ee 3, 972 10, 704. 34 82, 364 367, 428 4,160 |_-_....-_- es 
Lead_-...--.---.--- eee 332 742. 64 1, 650 12, 344 34, 557 |_-----___- 

ooo OCQpper-leade oo eee ee ~~ 232° ~~ 736-069 fF 2,576 | «16, 787 “45, 897 Jo 2222 —— 

| 5, 843 | | 15, 487. 02 96, 996 403, 136 87,922 |____.____- 

_ 19386 

Dry gold__..___--_---- eee 1, 749 4, 723. 69 26, 849 8, 443 17, 206 |_-..---..-- 
Copper. ._._-._-.-...-__-__-____- 3, 431 8, 877. 14 40, 883 415, 539 7,002 |----.--._- 
Lead......-.--.-_-- eee 26 21. 20 369 j-....--.__-- 4,000 |..---._-_- 
Copper-lead_.___.----.---------] 104 193. 24 951 8, 873 15, 225 |_...--.--_- : 
Copper-lead-zine__._......--..-- 404 500. 38 2, 859 26, 044 112, 912 137, 035 

5, 714 14, 315. 65 71, 911 458, 899 156, 345 137, 035 

_—_ 

Mine production of metals from Oregon concentrates, 1935-36, in terms of recovered | 
: : - metals — | 

| BY COUNTIES 
a 

one Gold Silver Copper Lead Zine 

1935 Short tons| Fine ownces | Fine ownces| Pounds Pounds Pounds . 
Baker. .........----------_..__- 3, 957 10, 182. 23 82, 078 351, 081 2, 538 |.--------. 
Curry--...-.----------.-.-.-_---- 1 16. 10 3 |----.------.|------------[---------- 
Douglas. __.-.-.2.-2 2 1G 63. 56 70 80 |__-.--.---__}- 2 eee 
Grant._.-.......- -2-2-_-_____-- 388 1, 1389. 79 5, 888 6, 380 1,079 |_--.._.__- 
Jackson._.......-.-------------- 908 | 2, 561. 68 4,721 4,918 1,678 |-_----_--- | 
Josephine... ___...--_-_2- 6 31. 89 4 22 50 |--------_- 
Lane__..-...-.---- 2 i ee. 573 1, 491. 77 4, 232 28, 541 48, 106 |_____-___- 7 

5, 843 15, 487. 02 96, 996 391, 022 53,451 |----_--___- 

1936 . . | : 
_______-Baker.....-- 2-1... -----------| 8, 958 | 9,604.71 | 47,455 | 409,526 | dz sat 

“Grant__....2 22 620 1, 954. 69 17, 454 |... |e} eee 
Jackson.......--2--- ee 546 1, 478. 14 2,974 |... --_-- 3, 783 |_._------- 
Josephine... .._..._.._-_-_-____-__- 68 543. 97 119 |__--.--2- |e] 
Lane... _.-._-- ee 527 734. 14 }- 3, 909 33, 754 117, 420 122, 000 

5,714 | 14,315. 65 71, 911 443, 280 134, 385 122, 000 

ae 

BY CLASSES OF CONCENTRATES 
. 

1985 
Dry gold___.___ 2-2. 1, 307 3, 303. 95 10, 406 6, 364 2, 284 |__--. Le 
CODPEL- .--------------------==- 3,972 | 10, 704. 34 82, 364 356, 401 2, 5388 |... -_- 
Lead.....-.----------_ ee eile 332 742. 64 1, 650 11, 974 21, 284 |....-____- 
Copper-lead___.._....__..-____- 232 736. 09 2, 576 16, 283 27,345 |_..__---_- 

| 5, 843 15, 487. 02 96, 996 391, 022 53, 451 |_----2_ 

1936 | : 
Dry gold.__.._----_-..--2- 2. 1, 749 4, 723. 69 26, 849 6, 837 9,901 j.-.--_-__- 
Copper --_-_-..--..------------__- 3, 431 8, 877. 14 40, 883 403, 102 4,200 |... __- 
Lead_.....--_-...----------__ ee 26 21. 20 369 j..-.-.- 22 _. 3, 783 |... 
Copper-lead ______....-.---____- 104 193. 24 951 8, 600 9, 235 |_.-.-_-_-_- 
Copper-lead-zine........._._-__- 404 500. 38 2, 859 24, 741 107, 266 122, 000 

5, 714 14, 315. 65 71, 911 443, 280 134, 385 122, 000 

a eeeeeeeeeeeSF
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a Gross metal content of Oregon crude ore shipped to smelters, 1935-36, by classes of ore 
nn 

- Gross metal content | 

Class of ore — | Ore dry | DS 

7 weight) | — Gold | Silver Copper | Lead 

1935 Short tons | Fine ounces | Fineounces| Pounds | Pounds 

Dry gold. .._..-..----.------------------------] 1, 108 1, 809. 85 8, 199 4, 778 10, 034 

Dry silver.........---------------------------- 2]. 03 | - 92 13] 27 

| Copper--.--------------------------- eee 24 150. 00 41 2, 204 |.-.------- 

_., 1,129 | 1,959.88 8, 332 6,995 |. 10,061 

1936 LS) oo 
Dry gold-_-._-..-...--------------------------- 1, 056 1, 623. 90 1, 610 21, 024 24, 694 

Copper-..-.----------------------------- eee 1, 002 131. 46 4,321 | 121,888 |__---...-.. | 

| - |. 2,088] 1,755.36 5,931 | 142,912] 24,694 

| Mine production of metals from Oregon crude ore shipped to smelters, 1985-86, in 
terms of recovered metals : : 

BY COUNTIES : 

| | | . Ore Gold ‘Silver Copper Lead 

| 1935 Short tons | Fine ounces | Fineounces| Pounds | Pounds | 

: Baker. -.__..-.--.---.----.-------------------- 831 1, 394. 25 600 1, 836 72 

Curry ....----------------~---------------------] 1 - 101. 20 17 |...-------|---------. 

Douglas.....---------------------------------- 2 . 16 9 304 j---.-----. 

Grant.......--..--..-.--.-.------------------- . 6§ 11. 20 19 427 |.---..-.-. 

Harney....-----.------------------------------ 1 49 DP peel eee 

Jacksol....--.--.------------------------ == 34] 39.18 68 |.......--- 242 
Jefferson...-.....-..-.------------------------- 200 314. 94 7, 471 4, 026 5, 794 

. Josephine...-...-.-----------------------------}| 8 «BL 24 fi--w------ 145 Jo... eee 

Lane. ....-------.------.---------------------- 51 93. 20 89 j-...-.---_]------.-.- 

Union..._.--...-.--------------~-------------- 1 . 02 58 12 16 

: | | | 1,129 | = 1, 959.88 8, 332 6, 750 6, 124 
tt | ce | et | ee | eee 

oN 1936 
—_ Baker. ...-.-----------------------------------| . 823 1, 161. 32 978 12, 474 818 

. Douglas.__..--.------------------------------- 1,020 | 178. 32 4,384 } 118,000 |..-.--...- 

Grant. ....-...------.---------.-----------+--- 162 164. 84 202 |-.-.....--|.---.--.-- 

Josephine. ..-....--.--------------------------- «24 18, 29 35 |---..-----]---------- 

Other counties !_........-.---------.---------- 29 232, 59 332 246 22, 797 

, 2,058 | 1,755.36 5,931 | 130,720} 28,615 | 

an Se es SESE 

BY CLASSES OF ORE 

a 

1935 
: 

Dry gold.-...-..-.--..------------------------- 1, 103 1, 809. 85 8, 199 4, 602 6, 108 

Dry silver...-.-.---..--------.---------------- 2 . 03 92 12 16 

Copper....------------------------------------ 24 150. 00 41 2,186 |_..-...-... 

1,129} 1,959.88 |. 8, 332 6, 750 6, 124 
too ee | oe Ee —E—E——EeE SEES EE 

1936 
Dry gold....---.-..--------------------------- 1, 056 1, 623. 90 1, 610 12, 720 23, 615 

Copper-.....----------------------------------- 1, 002 131. 46 4,321 | 118,000 j--.-.--.-- 

2, 058 1, 755. 36 5,931 | 130, 720 23, 615 

cc nEn TL SOI aa 

| 1 Curry, Harney, Jackson, and Lane Counties.
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REVIEW BY COUNTIES AND DISTRICTS 
a | 

, ° ° , o ° | e e ° e * ° , 

. Mine production of gold, silver, copper, lead, and zinc in Oregon, 1935-36, by counties and districts, in terms of recovered metals } 

| . 2 
. Mines producing 4 . Gold | S 

i _ Cray old | Silver (lode Total County and district | tailings, etc. and placer)! Copper Lead Zine value 9 

Lode Placer Lode Placer Total on 

| 1° | a 
Baker County: | Short tons | Fine ownces | Fine ounces | Fine ounces| Fine ounces| Pounds | Pounds | Pounds te 

Baker.......2.2.--0----nnne wanna ne cenee een e nen e ne 6 | 6 178 152. 27 1, 038. 53 1, 190. 80 516 536 72 |-.--------| $42,006 bg 
. Bridgeport.............-.--......---.--..--------]_------- | 8 fue. ee fee eee 50. 25 50. 25 2 |----.----4]-.---.----]---------- 1,760 ~*~ 

Bull Run._..........-.-.---------- 2-22 eee 2 (4) | 4, 941 1, 088. 13 1.19 1, 089. 32 222 5, 186 |----------|---------- 38,712 4 
Cable Cove...........-..------------ e-em ene nnn n [owen een ee (4) | owe neuen |-----e- eee . 66 66 |... .-_-|---------2|------- 2 |--- ee 23 6 
Connor Creek..........--------------------------]---------- | 8 |----2-------|------------| ‘181.70 181. 70 17 |------.---|----------|---------- 6,372 FY 
Cornucopia........-..----.-------------2-----.-e 2 | 6 122, 345 9, 025. 57 169. 69 9, 195. 26 81,075 | 164,694 2, 588 |--.-------}| 393,878 = ke 
Cow Creek... -...---.-- 2-2-2222 eee nee nee e ee fenee eee ee] dD fee wee e|------ eee 55. 93 55. 93 Q }--~-22--~~]-------- | ------ee- 1,964 bE 
Cracker Creek........----..--------------.------|-.-------- (4)) 0 jit ee. |------------ 3. 41 _ 8,41 3 |---------.]---------.|---------- 122 fy 
Hagle Creek..........--------------------------- 3 3 15,227 | 2,143.76 © 34, 57 2, 178. 33 1,077 | 182,551 |----..--..|---....... 92,167 < 
Greenhorn 3__._.._...2- 2-2 eee eee nee 2 7 28 38. 19 154. 28 192. 47. 183 28 |.--.------|----....-- 6, 870 s 
Pine Creek...........-..-------------------- =e --|-- een 6B [ete] eee eee eee 45.72 45. 72 Q |--.---.---|-------...-|----.----- 1,606 fy 
-Robinette............--------- eee [ene een ee | jew---.---.--|------------ 7,21 7.21 11 |----2-2 2 o|--e- ee 260 5 | 
Rock CreeK..........---202--------2e nee een eee 1 (4) 20 24, 27 ~ 42 24, 69 8 |.-.----..4]---------.|------.---- 870 yy 
Stice.....--..----..2 ee wer seenenae (4) | ee we wee wenn [ewes ene amann . 56 . 56 eee mewn wwace few menneces seme cme en |e men nw wen 20 ~ . 

Virtue.....---- eee e een nen cee eee een eens 3 (4) 1, 412 118. 60 4,82 123.42 | - 11 |---------.]--------- |. -e 4, 328 
Weatherby. .......2.02-0--------eennen nee ee enone 5 4 134 187. 91 17. 26 205. 17 92 |------.-..|-------2-|------ 7,247 
Unallocated ¢. 22.00 eee eel [lee |e 114, 79 114, 79 |-------.-2--|---nnennn|ee nee eee |e ee ee 4,018 4 

Coos County: | | oy o 
Johnson Creek ?_..........----------------------|---------- (10 |-.-------.--|------------ 38. 07 38.07 |----------.-|---------+|----------|---------- 1, 832 
POWOIS....-----------0----20 2-2 nen ne anne ene ee ne [peewee nee 62 [evel |ee eee 18. 18 18. 18 2 |..-------a|-----e ene |e ee eee 638 ON 
Randolph.............--.-----------.-.---- eee |e ee © 1 jee ee. e--|------------ 19. 86 19. 86 4 |.o-2 |e [eee 698 ID 
Rock Creek... 2.2 n nnn ene e eee nen nnn [pene cence (4) vee] eee 1.39 1.39 |--..-....-.-|-.-.-----.|----------|-- ee 49 6 

Curry County: | 
. ABNGSS......--------------2---0--002--00-0000=27- wenweeeeee (2 | owen] eee ese nec 52, 42 52. 42 1 few] 1,835 

Chetco.......-------------------2-ne nn ne enna enn ee 1 4 11 333.75 | — 30.66 364, 41 55 |_..--.--..|----------|----------| 12,704 
China Diggings................----.------------.|--- eee (4) we ewe ewe n nn eon e wenn eee 31. 86 81. 86 |_.-...-.-.--|---------4]------ 2-2]. 1, 115 
Elk River. ...----.-------------eeeeeenee ene e nnn e[eneeenneee| [Lee 4, 25 4,25 |.....--..--.|---------.|----------|---------- 149 © 
Johnson Creek ?_........-..-..-.-.-...--.-------|---------- PL fecelll lll 1. 47 1,47 || nn 
Mule Creek......-..--.-------- 02 e eee |e D1 jose ee 4, 24 4, 24 1 jeu e fee 490—ClUCd 
Ophir......-.-----.22-.---- eee eee ene eee ee |e ee een eee (1 |. ----2------|------------ 4, 30 4.30 |_..--.------|-.-------4|----------|----.-- 151-2 
Port Orford....222. 20 -o ene eee nee en een een new ee eee ene (4), |ennaenen----| eee nnnnneee 3.91 3.91 |..-------2-- [eee 137  O 
Sixes River. .....-22. 222 eee enn fee |B [eee eee [eee eee eee 93. 11 93. 11 11 |. won| eee 3,267 JZ 

Douglas County: | . ( 
offee Creek . .........-.-..-----.---------------|---------e | 2 |--------e--|------ ee 21. 88 21. 88 3 |---------4]--..------|-.-------- 768 . 

Cow Creek. .........-----2----------- n-ne n-ne n nee eee | 4 ene eee ee eee eee 165. 49 165. 49 |. ene 5,792) oy 

See footnotes at end of table. ( 2 
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Mine production of gold, silver, copper, lead, and zinc in Oregon, 1985-36, by counties and districts, in terms of recovered metals—Continued a 
pee YD 

Mines producing Gold 

, Fat oo COre,v old | Silver lode] ; Total | County and district tailings, ete. and placer) Copper Lead Zine value 

Lode Placer Lode Placer Total 

1935—Continued : oe 

Douglas County—Continued. Short tons | Fine ounces | Fine ounces | Fine ounces| Fineounces| Pounds | Pounds | Pounds 
Drew Creek .....-.-.------.---------------------|---------- 3 |.-.-.-------|------------ 30.438 | . 30.48 |___---_-_-___|----.-----]----------|---------- $1, 065 
Green Mountain. -__-----..-_----- 22 eee] eee eee 1 fii e eee fee eee 67. 98 67. 98 9 |_--_____--_|----------|----.----- 2, 386 
Myrtle Creek.._.........------------------------|---------- 1 [.--- eee ee je eee ----- 27.75 27.75 |_____---_-_._|_---------|----------|---------- 971 
Nuggett......-...--------------- eee 1 1 100 57. 94 3. 51 61. 45 71 80 |____.-----]---------- 2, 208 _ 
Olalla. 2-2-2 9 eee eee fee eee eee [epee 5.19 5.19 |____-._____|----------|---------- eee 1892 
Riddle_......-.--.- 2-2 -e- 2 1 452 74, 48 23. 64 98. 12 15 304 |....------|---------- 3,470 = 
Unallocated 6._.-----------o seco eeeeeeeeeeeeen[eeeeeeeeee] | eee eee |eee eee 3.38 8.38 |___...._--_|----------|-----e eee [---- ee 118 

Grant County: eI 
Canyon. ._.---.-.--------------- +--+ -- eee 3 15 62 35. 66 6, 470. 57 6, 506. 23 745 |----------|----------]---------- 228, 254 ev 
El Dorado Canyon--_._..._.---------------------|«---------| © weno eee eee fone eee eee 1.75 1.75 |_____._.___.|----------|-----2----|---- eee 61 > 
Granite._..........---..------------- eee eee 1 9 1,000} 304.18 116. 61 420. 79 3, 904 960 1,079 |.--...-.--| 17,656 © 
Greenhorn 5__.......-...-.---------------------- 8 3 953 375. 95 121. 33 497, 28 1,053 |-.-.--.---}----2-----|-----L---- 18,162 
New E] Dorado... __-..--_.----.----.------------|---~------ (4) eee eee nnn fee een eee .33 233 [-- ol |e fee fee eee 12 4 
North Fork John Day..._._.--.-.---------------|.-_------- 7 |_----..-----]------------ 58. 54 | - 58. 54 | - 10 |--.--.----|--.--.----|---------- 2,056 Eg 
Oriental. ....--.--._.-._.-------------- eee] 1 [ieee eee feet 5. 04 5. 04 1 j------ eee |e ee eee a }---- eee 177 > 
Quartzburg_..........-.--.---------------------- 3 4 256 73. 86: 38. 68 112. 54 29 427 |__....-__.|---------- 3, 995 kd 
Susanville......._._......----------------------- 2 2 2, 031 676. 91 2, 429. 17 3, 106. 08 1, 390 5,420 |_...------|----------| 110,162 
Unallocated §___..__..--.-2-- eee ee (4) pone ee enna ee |ee eee eee 66. 59 66. 59 |---| |---| ---- eee 2,331 S 

Harney County: ® 
Pueblo. _.___-_-_._-----_----.------------ +--+ e- 2 |_.-------- 28 4,62 |_..---..-..- 4. 62 ] j_o-- eo] eo eee |------ eee 162 iH 
Unallocated §_____...._....--_-.-------. +e |e eee ee (4) wee nena ene |e- ne ee eee 1.01 1.01 |. .0 |e} fee eee 35S 

Jackson County: . . jo 
Elk Creek.......-------------------------------- 1 (4) 6 11. 50 158. 90 170. 40 66 |._-------- 475 |_-...--_-. 6, 030 CO 
Gold Hill__._.-.--_------------------------------- 9 14 1, 037 513. 93 2, 544. 85 3, 058. 78 535 |....------ 1,341 |.--.------ 107, 495 & 
Greenback 8____._._._._-_.-------.--------------|- 2 eee 2 |---| eee 22, 78 22.78 |___.__-_-_____|__--------|---------.|-.---- eee 797 
Jacksonville_....-.-.---------------------------- 7 9 22, 915 2, 641. 03 1, 290. 55 3, 931. 58 4, 690 4, 698 104 |_-_.- 22. 141, 370 
Upper Applegate__......_._--------------------- 10 6 420 153. 20 1, 628. 83 1, 782. 03 224 |_.--.-----|----------]---------: 62, 532 
Unallocated 6...._.......------------------------|-.---.---- (4) weeecenen---|------- eee 9. 13 9.138 |e fee] 320 a 

Jefferson County: Ashwood. --_-..------------------- 1 jee] 200 314.94 |_...-.------ 314. 94 7,471 4, 026 5, 794 |_.-..----- 46, 959 
Josephine County: 

Althouse. ._..--.--------------------------------|---------- § |_.-.---_--..]------------ 311. 09 311. 09 39 |_-_-------|--_-_------}-- eae 10, 916 
Galice._....._-.---.-.--------------------------- 5 20 144 275. 64 780. 39 1, 056. 03 72 145 50 |_---_----.-- 37, 027 
Grants Pass_.________---.----------------------- 3 14 12 18. 14. 615. 63 633. 77 59 22 j_---e ee} eee ee 22, 226 
Greenback 8________._-_------------------------- 4 11 357 98. 91 1, 910. 83 2, 009. 74 189 |__-__--2_2--|e- 2 eee |e ee eee 70, 477 
Mlinois River. .............---------------------- 2 12 49 22. 52 527, 57 550. 09 81 |__ 2 |e eee} ee 19, 275 
Lower Applegate.___...-_..--------------------- 3 3 633 171. 73 525. 56 697. 29 90 |__--. 22 fee eee} eee 24, 470 
Waldo____-..-.-- eee eee 4 23 512 145. 10 4, 582. 19 4, 727. 29 541 |_| 165, 844 
Unallocated °......_..._------------------------ lee eee (‘) wenn nee - ele e eee 30. 33 30. 33 1.2.2 lee ee 1, 062



‘ | : | 

| ; 

Lane County: | : 7 | 
Blue River. -__._.....---...-.-.-...-----.-------- 2 (4), 244 31. 13 10. 50 41. 63 162 284} 1,051 |---.--..-- 1, 639 
Bohemia. .........-.-.-.---------- eee 4 (4), 7, 672 1, 811. 86 3. 84 1, 815. 70 4, 278 28, 257 © 47,055 |...-----.- 70, 852 

Linn County: ! 
Big Bottom. ....-.----- 2 fee eee | [ieee eee |------ ee 2. 52 2. 52 2 | -.-.------]----------|---------- 90 
Blue River___.....-.----------------------------|---------- 1 |e vte--------|------------ 1. 55 1,55 |_..---------|----------]----------|---------- 54, 
Quartsville...........--.-------------------- +--+ 4 2 116 43. 40 20. 42 63. 82 14 |.--_--.---|--.-------|----------} 2,244 @ 

Malheur County: | oO 
Malheur.......-----------------2e-ee eee eee [eee eee | 2 |---| eee eee eee 49. 66 49. 66 10 |.---------|-------e- eee 1745 © 
Mormon Basin 9___.........--..-.---------------|-- eee (4), wee eee enue fennen eee e nee 23. 53 23. 53 |.....----.--}.---------|----------}------ ee 824 oO 
Snake River......-.-------------.--------------- |e - eee 8 [eee |-------- eee 44.09 44. 09 8 |.---------]----------|-------- 8 |. 1, 549 

Marion County: North Santiam...../......-.-.---.-|.---_---_- @) fol e |e 8.74 8.74 |.-..--.-----|----------|----------|---- eee 306 : 
Umatilla County: Ukiah_....-....-.....-.-.---.----]__ 0 oo. | A dll |e eee 20. 99 20.99 |_.-..-------|_---------4]----------|-------- 735 bt 
Union County: | < 

Camp Carson..-.....----------------------------| 1 (4) 1 . 02 7.72 7.74 58 12. 16 |---------- 314g 
Unallocated §..........-..-2----- eee |e (4)) ween eee eee e een ee eee e eee 5. 92 5.92 |_..---.-----|]_.--------]------ 22] --- ee 207 Ky 

Wheeler County: Spanish Gulch..---..----------_-- 1 3 10 7.72 55. 26 62. 98 10 |__..._--_.|---------.]---------- 2,211 § 
Combined districts 9_........---..2-2 2-2-2228 7 (12 1, 037 479, 26 5, 646. 22 6, 125. 48 1, 296 220 |----------]----------| 215, 342 
“Inallocated 11_.....2_---------------- eee ee eee fee ee (@) 0 [eee e eee eee e | eee eee 20. 86 20.86 |-.----------|--------_2|----------|---------- 730 & 

Total Oregon....------------------------------ 115 268 184,543 | 21,456.08 | 32,704.03 | 54,160.11 110,385 | 397,800:| 59,575 |.--------_| 2,010, 343 a 

1936 
Baker County: | ! a 

Connor Creek....-------------------------------|---------- | 8 ln nee eee lene eee eee 102. 55 102. 55 13 |-------...|]----------|---------- 3, 599 
Cornucopia__.-__.....-.------------------------- (12) | 4 (12) (12) 182. 81 13 182. 81 13 26 (2) (12) _..----| %6,418 © 
Mormon Basin ?__---..-.--.----.------..-. ose |oe ee 9 |e... /.---_|.-----.---.| 1,081.26 | 1, 031. 26 146 |_..../....].---------|----------| 36,207 _& 
Sparta.........-...---------.--.------.-- ee 3 |------L-_- 1, 467 288.20 |.......---..| 288. 20 12 |] 10,174 
Sumpter_.......-..-.----------------------------} (12) 38 (12) (12) 8,311.35 | 138,311.35 182,014 |---| 2) |e] 8 292,457, 
Virtue___.._....-...---_---__------------- eee 3 (4), + 3,179 989. 49 15. 00 1, 004. 49 433 |----.-.._.|----------|---------- 35, 493 
Weatherby. -_.....-..----.------------------- 2. 7 (12) 157 88. 99 (12) 14 88, 99 1493 |... 2-2 _|---------|----------] 143,187) 

Coos County: Johnson Creek 7:....--.....-----------|-.-------- 7 |e-----------|------- eee 91. 96 91. 96 15 |_-.-__-_1u|---- ee |-- ee 3,230 2A 
. Curry County: | ts 

Chetco.....-..-.-..-.--.0------- eee eee eee (12) (4), (12) (12) 1.00 13 1.00 (12) wen eee en [one ee eee |--- eee B35 
Gold Beach..........-.--.-.----.--- |e ee (4) ween nee nnn |e ene nee 45. 62 45. 62 6 |----.-...-]----------]---------- 1, 601 N 
Mule Creek.....__...._...-----------------------|---- | 3 [eee eee] eee ele 39. 01 39. 01 4 |... 2 |--e- eee |---- oe 1,368 =& . 

Douglas County: ! | Z, . 
Coffee Creek........-...-------------------------feeee--e-e-| (4) [eee eee fee eee 50. 92 50. 92 7 |_---------|----------|--------e- 1,788 © 
Myrtle Creek......-...--------------------------| (22) (4) (12) (12) 51. 21 18 51,21 7 fll lf----------| 81,798 Ly 
Riddle....-.....0.-20---- eee 3 |------+--- 1, 262 204. 53 |_.-.-- ll 204. 53 4, 328 118, 000 |----.--..-|--------_. 21, 367 7 

Grant County: | 
Canyon....------------- eee ee eee eee 4 i 154 85.21 | 14,146.21 | 14, 231.42 1,616 |_--- jeep |---| 499,274 
Granite._...-..-.----- 22 eee 3 4 186 121. 51 215. 10 336. 61 255 |.-.....--.]----.-----|---------- 11, 979 bd 
Greenhorn $_____...-_--------------------------- 4 3 14, 443 2, 063. 93 88.05 | 2,151.98 17,899 |_.--_--_-_ je ee} 88, 795 bx 
Quartzburg.....-.--- 22-2 eee 5 (12) 561 160. 70 (12) M4 160. 70 1459 |_- fee eee eee 14 5, 670 Q 
Susanville. ._-..---------. eee (12) 38 (12) (22) 3, 264.32 | 18 3, 264. 32 13610 |_-..-. 2 _|.-.----.--|-------.-.| #8 114, 646 oO 

Jackson County: | | ‘A, 
Gold Hill_....- eee 5 7 542 352. 96 1, 060. 69 1, 413. 65 217 |..--.---_-|----------|---------- 49, 646 
Greenback 8. _..____.-.-----.---------.---------- (12) (4) (12) (12) 181. 58 18 181. 58 13 32 |___-___ __|_-------_-|----------| 8 6, 380 
Jacksonville. _......---...----.------2 eee 6 «dé 14, 156 1, 461. 57 550. 75 2, 012. 32 2,671 |.-.--.--..|----------|---------- 72, 500 
Upper Applegate. -.._..--.-.....--..------.----- 3 —68 26 139. 80 793. 03 932. 83 134 |_-. we lee eee 32, 753 & 

See footnotes at end of table. | ae —_ 

| | | | 

| | | ye |



Mine production of gold, silver, copper, lead, and zine in Oregon, 1935-86, by counties and districts, in terms of recovered metals—Continued ys 
TTT nnn OND 

| Mines producing Gold 

foteint—_ | COre,v old | Si Ver (lode ‘ Total . County and district—Continued 7 tailings, ete. and placer) Copper Lead Zine value 

Lode Placer Lode Placer Total 

1936—C ontinued Short tons | Fine ounces | Fine ounces | Fine ounces | Fineounces| Pounds | Pounds | Pounds 
Josephine County: . 
Althouse.....-.---2.2-- 22 eee eee eee en |e eee 3 |_.----....--]---.-------- 136. 88 136. 88 19 |-..2...~--|.---------|--- eee $4, 806 
Galice......---.------ 2 7 14 3, 640 904. 10 777. 20 1, 681. 30 268 |.....-----|.--------.|---------- 59, 053 
Grants Pass_...-...--2..-2---- 22 e eee (12) 6 (12) (12) 487. 62 13 487. 62 13 62 |_-.-..----|-.--.-----|----------| 1817, 115 
Greenback 8__._.-.-.2.----------e eee 4 14 1, 328 451. 34 4, 389. 95 4, 841, 29 650 |..-.-..---|----------]----------} 169, 871 
Illinois River. ..........--------------- eee 3 9 45 21. 04 420. 14 441.18 46 |....-.....|-----.----} ee 15, 477 te . 
Lower Applegate. ........-...-------.----------- (12) 4 (12) (12) 245, 37 13 245, 37 18 29 |...-.-----|----------|----------| 8,610 
Waldo.....-.2 eee eee eee nee (12) 12 (12) (22) 1, 698. 84 | 13 1, 698. 84 13 214 |__.__-...-|--..------|----------] 1 59,625 

Lane County: Bohemia................---.--------- 3 (22) 7, 675 1, 806. 00 (12) 14 1, 806. 00 4,476 34,000 | 140,000 | 122,000 | 1482,345 = px 
. Linn County: Blue River____....--.2---22. 2-2 -e]ee ee (4) wweeen enn n ue fone een nnn ee 4. 00 4. 00 1 jews eee] fe 141 Ed 

Malheur County: is 
Mormon Basin 9__......._-..-.------------------|-----+---- 4 |......-.----]-------.---- 50. 33 . 60. 33 10 |----------|----------|---------- 1,769 ae 
Snake River_-.-...--.....-.--.-----..---2----- eee] (4) wnat enn e ee ne [ee eee eee eee 4, 67 4.67 |... 22 fee ee 163 TR 

Umatilla County: Ukiah........222--2 2-0] (4) ween nn nne nee fewe eee e ieee 2. 00 2.00 |---...-----.]----------] ofl 70 
Combined districts .__..2..2-2.2-2----------- eee 30 28 87,517 | 12, 192. 63 981.58 |} 13,174.21 |. 49,389 | 422, 000 18,000 j--.-----..| 539, 001 = 

Total Oregon.._-...........--------------.---- 93 166 136, 338 | 21,332.00 | 39,421.00 | 60, 753. 00 85,061 | 574,000 | 158,000 | 122,000 | 2, 258, 411 By 

TTT TT A be 
1 Only those districts shown separately for which Bureau of Mines is at liberty to pub- 11 No information as to district or county of origin. o) 

lish figures; other producing districts listed in footnotes 10 and 15 and their output included 12 Included under ‘“‘Combined districts.” _- - 6 
under ‘‘Combined districts.” 18 Exclusive of lode output, which is included under ‘‘Combined districts.” ox 

2 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evi- 144 Exclusive of placer output, which is included under ‘‘Combined districts.’’ - 
dence of legal right to property. 15 Includes following districts: Baker, Bull Run, Cable Cove, Cornucopia (lode), 

3 Source of total silver as follows: 1935, 106,410 ounces from Jode mines and 3,975 ounces Cow Creek, Cracker Creek, Greenhorn, Rock Creek, Snake River, Sumpter (lode), and SB 
from placers; 1936, 79,411 ounces from lode mines and 5,650 ounces from placers. Weatherby (placer) in Baker County; Agness in Coos County; Chetco (lode), China <\ 

4 No information as to number of producers (see footnote 2). Diggings, Port Orford, and Sixes in Curry County; Cow Creek, Drew Creek, Green 
§ Greenhorn district lies in both Baker and Grant Counties. Mountain, and Myrtle Creek (lode) in Douglas County; Desolation, North Fork John 
6 No information as to district of origin. Day, Quartzburg (placer), and Susanville (lode) in Grant County; Harney in Harney 
7 Johnson Creek district lies in both Coos and Curry Counties. . County; Ashland, Elk Creek, Greenback (lode), Jump-off Joe, and Rogue River in Jack- . 
8 Greenback district lies in both Jackson and Josephine Counties. son County; Grants Pass (lode), Lower Applegate (lode), and Waldo (lode) in Josephine 
® Mormon Basin district lies in both Baker and Malheur Counties. . County; Bohemia (placer) in Lane County; Beach in Lincoln County: Malheur in Mal- 
10 Includes following districts: Mormon Basin, Sparta, and Sumpter in Baker County; heur County; Boardman in Morrow County; Camp Carson in Union County; and Span- . 

Cape Blanco and Gold Beach in Curry County; Shively in Douglas County; and Ashland ish Guich in Wheeler County. ; ; 
n Jackson County. .
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EASTERN OREGON | : 

Baker County.—In the Baker district the largest producer in 1936 
was the Balm Creek Gold Mining Co., which operated the Balm Creek 
mine formerly worked by the Oregon Copper Co. Most of the ore 
from ‘this mine was treated in the company 100-ton flotation mill, : 
but a small quantity. was shipped crude with the flotation concen- 

_ trates to a copper smelter. The principal content was gold, but cop- 
| per contributed substantially to the mine revenue. Over 5,000 feet of 

development work were done during the year, and stoping was begun | 
~ on the lower levels after the mine had been unwatered. Small-scale = = 

miners operating in the district produced more than 200 fine ounces: | 
of gold. | | 

In the Bull Run district virtually all the gold produced in 1936 | 
came from the property operated by the Record Gold Mining Co. : 
The company ore was amalgamated and floated, and the concen- 

, trates were shipped to a smelter; 100 feet of sinking were done at the 
property during the year. In addition to the lode output of the dis- 
trict a little gold was reported from small-scale placer mines. a 

In the Connor Creek district a number of small placer operators 
were reported at work during 1936. : - , 

_ In the Cornucopia district the Cornucopia Gold Mines had a larger 
‘output in 1936 than any lode mine in Oregon. Of the material 
treated at the two flotation mills (300-ton and 100-ton) of the company, a 
little over one-third was ore and the remainder old tailings; the result- 
ing concentrates were shipped to a copper smelter. Most of the value 
was gold, but silver contributed substantially to the mine revenue and 
copper brought a smaller return. Development work during the year 
was reported as 15,000 feet, including completion of the 6,000-foot 

- Coulter tunnel giving access to the deeper ore bodies. The mine and 
mill employed an average of 125 men throughout the year. Almost 
all the other output of the district came from placer operations, the 
largest of which was Ingram Placers, Inc., on Pine Creek, a drift mine 

~~ working a glacial channel. 
In the Cow Creek district in 1936 the Harrison Gold Dredging Co. 

worked creek gravel with a power shovel and washing plant. oo 
In the Cracker Creek district gold ore was shipped in 1936 from the 

| Golconda and the Argonaut properties. 
In that part of the Greenhorn district extending into Baker from 

Grant County several producers in 1936 were reported. 
In the Mormon Basin district placer mining was active in 1936. 

The leading producer was the Pioneer Gold Dredging Co. which 
worked the Clarks Creek placer; this company operated an electric 
dredge of the connected-bucket type, having a capacity of 4,000 cubic 
yards per 24 hours. A small output was reported from the Dry 
Horseshoe drift mine. The Rye Valley placer on Dixie Creek was 
worked by hydraulicking. The aggregate output of small producers 
in the district was substantial. 

In the Rock Creek district the Highland and the Baisley-Elkhorn 
properties were the leading producers in 1936. At the former ore was 
treated by flotation, and at the latter crude gold ore was shipped for 
smelting. , 

In the Sparta district the Gem of Sparta mine was the leading pro- 
ducer in 1936; it was operated part of the year by the Sparta Gold 
Mining Co. and later by the Gem Cooperative, a group of seven men.
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Development work was reported at the Macy mine and at the Gold 
Ridge claims. . 

In the Sumpter district the Mountain View property was the most 
| | productive lode-gold mine in 1936. ‘The importance of the district, 

) however, is due to its placer output. The leading producer was the 
Sumpter Valley Dredging Co., which operated an electric dredge of 
the connected-bucket type, having a capacity of 8,000 cubic yards per 
24 hours. An average of 23 men was employed at the property 
throughout the year. The material worked was described as lake-bed 
gravel. A dry-land dredge at the Harris placer produced placer gold. 
In addition, a large number of small placer operators reported output. 

In the Virtue district White Swan Gold, Inc., working the White 
Swan mine, was the outstanding producer in 1936. The company 
mined gold ore and treated it by amalgamation. | oe 

In the Weatherby district a number of operators made small outputs 
of gold in 1936 from both lode and placer mines, and considerable 
development work was done. 

Grant County—In the Canyon district the principal output in 1936 
| was placer gold. Ferris & Marchbank, the leading producer, operated 

a dragline dredge. The plant capacity was 6,000 cubic yards per 24 
hours; the dragline used Diesel-electric power and the washing plant, : 

: Diesel power. An average of 24 men was employed at the property 
| throughout the year. The Monarch Gold Dredging Co., another 

| large operator, used a floating dredge of the connected-bucket type, 
| having a daily capacity of 3,000 cubic yards; an average of 13 men was 

employed most of the year. Other operations in the district included 
both lode and placer mines. - | | 

| In the Granite district gold was the principal metal produced in 
1936; it came from both lode and placer properties. The most pro- 

! ductive mine, the Hope placer on Bull Run Creek, was worked by a 
' gasoline-powered dry-land dredge with dragline excavator and a 

washing plant mounted on skids. An average of 5 men was employed 
during the 5 months that work was carried on. | 

In the Greenhorn district the Ben Harrison mine, worked by the 
Campbell Mining Co., was the leading producer in 1936. The com- 
pany built a 100-ton flotation mill which began operating May 1; 
during the construction period the old mine was reopened. Material 
treated during the year was approximately three-fourths ore and one- 
fourth old tailings; revenue recovered came largely from gold, but 
silver was a very important byproduct. About 800 feet of develop- 

| ment work were done during the year. The Red Bird mine started 
operations late in 1936 and produced a small quantity of gold ore which 
was amalgamated. Several other small lode and placer operations 

| were reported in the district; one of the more important was the 
Vinegar Creek placer, where 8,000 cubic yards of bench gravel were 
hydraulicked. 

On the North Fork of John Day River a gasoline shovel and 
dry-land washing plant were used in 1936 on 6,000 cubic yards of 
auriferous gravel. 

In the Quartzburg district a number of small lode- and placer-gold 
mines were worked in 1936. | 

In the Susanville district in 1936 the Timms Gold Dredging Co. 
operated an electric dredge of the connected-bucket type, having 
a capacity of 2,000 cubic yards per day; an average of 17 men was 
employed after operations were begun in March.
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| Other countres.—Virtually all the rest of the output from eastern 
Oregon in 1936 came from mines in Harney and Malheur Counties, 
but very small outputs were reported from Morrow, Umatilla, Union, 
and Wheeler Counties. os | 

. WESTERN OREGON 

Coos and Curry Counties——Placer gold was reported produced in 
1936 in the Agness and Johnson Creek districts in Coos County and 
the Chetco, Gold Beach, Mule Creek, Port Orford, and Sixes districts — . 
in Curry County; the output from neither county was large. The ~~ | 
largest producer was the property at Cape Blanco in Curry County, 
operated by Dorothy Faris and associates who worked beach sand by 
sluicing and produced important quantities of platinum and osmirid- 
ium along with the gold. : | 

Douglas County.—In the Riddle district in 1936 the Silver Peak mine | 
| started operations in July and made a number of shipments of copper 

ore containing gold and silver; at the Huckleberry group mine oper- 
ations resulted in free-milling ore which was amalgamated for gold; a 
and several other lode mines reported smaller output, as well as pros- 
pecting and development work. Placer mining in Douglas County 
was most active in the Coffee Creek, Cow Creek, Drew Creek, Green 
Mountain, and Myrtle Creek districts; much of the output came from ) 
small operators who sold their products through local gold buyers. 

Jackson County.—In the Ashland district the Ashland mine was 
among the 10 leading lode mines of the State in 1936 in tonnage pro- 
duced and in gross value of recovery therefrom. The principal value 
was gold. The mine was operated throughout the year and the mill | 

| during the last 9 months. An average of eight men was employed, | 
and mine development comprised 250 feet of new work and 2,000 feet 
of shaft and level reclamation following unwatering of the lower levels. 

In the Elk Creek district the chief operations in 1936 were at the 
Al Sarena mine and the Rhyolite mining claim; at both properties | 

| the principal product was gold. - . 
~ In the Gold Hill district several mines produced gold during 1936. = ~~ 

The largest lode operation was at the Sylvanite mine, but the bulk of 
the district output came from placers. The Charles W. Kitts placer 
property was worked during the early weeks of 1936 by Rogue River 
Dredgers, Inc.; the equipment, a dragline dredge, lay idle some 
months until work was resumed under different management in 
August. Several other small operations were reported, and more — 
than 600 fine ounces of gold were sold, by small-scale miners working 

_ the creeks, to gold buyers serving the district. 
In the Jacksonville district the Opp mine, the largest lode operation 

in western Oregon in 1936, was worked by the Pacific States Mines, 
Inc. The company had an average of 24 men working from the first 
of the year until operations ceased at the end of August. The ore 
was treated by flotation; the resulting concentrate, the principal value 
in which was gold, was shipped to a smelter. The leading placer 
mine in the district was the Alaska of Oregon worked by the Alaska 
of Oregon Mines Co., which had a stationary washing plant with a 
capacity of 1,200 cubic yards per day; the gravel was delivered to the 
plant by trucks loaded by a steam shovel. Production was reported 
to have been incidental to testing work. There were a number of , 
other small operations, both lode and placer, in the district, and small- 

scale miners selling through local gold buyers produced 300 ounces of : 
ne gold.
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| In the Upper Applegate district a number of small lode and placer 
| ‘operations were productive in 1936. One of the largest was that at 

the Mountain Home drift mine, where an average of five men was 
employed during the first 6 months of the year. More than 200 fine 

a ounces of gold were sold by small-scale miners in the district through _ 
local gold buyers. a 

Josephine County.—In the Althouse district, although there were 
several operators in 1936, most of the gold was recovered by hydraulick- 
ing at the Independence mine. | 

In the Galice district the largest‘operation in 1936 was that of the 
H. & M. Development Co., Inc., at the Oriole mine. Some old tailings 

. were cyanided at the Bunker Hill mine, and production of gold ore was 
reported at the J.C. L. mine. The largest placer.output in the district 
came from hydraulicking at the Old Channel mine, where three giants — 

| under 375 feet of head worked during the early months of the year. 
The Dean & Dean property also was worked by the hydraulic method. 

a Placer operations throughout the district, however, were curtailed by 
| the drought, which caused a serious shortage of water for mining 

purposes. Over 300 fine ounces of gold produced in the district passed 
through the hands of local gold buyers. | 

| In the Grants Pass district a number of small operations in 1936 
| were reported. The total output of gold by small-scale miners selling 

| | through gold buyers exceeded 400 fine ounces. | 
In the Greenback district the largest lode-mine operation in 1936 

oo was that of the Finley-McNeil Co. at the Greenback mine; the com- 
- pany employed an average of 10 men during the latter half of the year. 
Gold ore was treated in a 10-stamp mill, and 270 feet of development 
work were done. ‘The largest mining operation in the district and one 

: of the largest in the State was that of the Rogue River Gold Co., 
! which operated an electric dredge of the connected-bucket type, 
a having a capacity of 5,000 cubic yards per 24 hours; the company 

employed an average of 20 men at the dredge, exclusive of labor 
contracted to clear the land for mining. Carlson & Sandburg 
operated a dragline dredge on Coyote Creek for a short time toward 
the close of the year but later moved their equipment to California. 
Hydraulicking at the Blue Channel, Columbia, Forsythe, and H. K. 
Miller properties accounted for much of the remaining placer output of 
the district, and more than 150 fine ounces of gold produced by small- 
scale miners were sold through local gold buyers. 

In the Illinois River district a number of small lode and placer 
operations accounted for the output in 1936; almost 300 fine ounces 
of gold were produced by very small operators, who sold their product 
through gold buyers. 

In the Lower Applegate district the largest lode producer in 1936 
was the Humdinger group; gold ore was mined and was treated in the 
5-stamp amalgamation mill. The largest placer producers of the 
district were the Horséhead and the Oscar Creek mines. Over 100 
fine ounces of gold were credited to small operators selling through 
local gold buyers. 

In the Waldo district the Rainbow mine was the leading lode-gold 
producer in 1936. At the Esterly mine, formerly known as the 
Llano de Oro, gravels were bhydraulicked. A stationary washing 
plant, to which gravel was delivered by power shovel and trucks, was 
worked at the Leonard mine during the spring months. At the
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property of the Waldo Placer Mining Co. gold was recovered by 
| hydraulicking from January to April. Almost 150 fine ounces of gold 

produced in the district by very small operators were sold through 
| local gold buyers. : | 

: Lane County.—The only mining of importance in Lane County 
during 1936 was in the Bohemia district; the ore produced in the 
county was complex and contained gold, silver, copper, lead, and | 

| zinc. The Musick: mine operated by the Minerals Exploration Co. 
- was the leading mine in the district axid one of the large mines of the a 

State; most of the ore produced was treated by amalgamation and = ~~ 
flotation, and both copper-lead and copper-lead-zinc concentrates | | 
were shipped for smelting. Smaller outputs were reported from the | 
Evening Star and the Noonday mines. Construction and develop- 
ment work were carried on throughout the year at the property of the | 

) Bohemia Gold Mines, Inc. , | | | | 
Other counties.—The rest of the output from western Oregon in 1936 

came from Lincoln and Linn Counties. | ae
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Metal mines in South Dakota produced 586,353.40 fine ounces of : 
_ gold and 144,448 fine ounces of silver in 1936 compared with 567,230.20 

_ ounces of gold, 151,047 ounces of silver, and 7,000 pounds of recover- : | 
able lead in 1935. The production of gold in 1936 was the highest 
in any year on record and was exceeded in continental United States 
only by that of California; however, the producing area in South 
Dakota is much less than in California, comprising only parts of the 
three southwestern counties—Custer, Lawrence, and Pennington—in | 
what is known as the Black Hills. As usual, the bulk of the output 
came from the famous Homestake mine, at Lead, Lawrence County, 

| the largest producer of gold in the United States. Increased produc- 
tion by the Portland-Two Johns-Ajax group at Trojan and the Mait- _ 
land group in the Maitland district, both also in Lawrence County, 
contributed substantially to the gain in the State total yield of gold. 
There were nine other producing lode mines in South Dakota in 1936. | 
Placer operations yielded 346.80 fine ounces of gold in 1936 compared 

——...-- wHth-936.86-ounces-in-1935.---—-—= << 
The total production of gold, silver, copper, and lead (in terms of 

recovered metals) in South Dakota from the beginning of production 
in 1875 to the end of 1936, as compiled by Chas. W. Henderson, has 
been 17,055,717 fine ounces of gold, 8,530,474 fine ounces of silver, 
195,691 pounds of copper, and 575,313 pounds of lead. 

Calculation of value of metal production.—The value of metal produc- 
tion herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per 
ounce, the yearly average weighted United States Government price }; 
and in 1935 and 1936 at $35 per ounce, under authority of the Gold 
Reserve Act of January 31, 1934. The silver price in 1932 and 1933 
is the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464-+ per ounce) for newly mined silver; and 
in 1935 and 1936, the yearly average weighted Treasury buying price 
for newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 

1 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 
per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government 
fluctuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearhook, 1934, pp. 25-28. 
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| Oo Prices of gold, silver, copper, lead, and zinc, 1932-36 | | 

i 

Year Gold Silver - Copper Lead . - Zinc 

, Per fine Per. fine ‘Per J Per | | Per. ae 

. ounce |. ounce . pound pound pound 
1932. ..__-...-.---.--.----------- 1 $20. 67-4- $0. 282 - $0. 063 $0. 030 $0. 030 

1933._.....--..-.-.-.-----------~-- 25. 56 . 850 ; 064} =... 087 - 042 

1934...-...--.------..-------+--- 34. 95 2, 646-+- - 080 . - 037 043 

. 1935__.__...-_--.---------------- 35.00 | . 71875 - 083 - 040 044 

1936..._..------------.---------- 35. 00 . 7745 092] | . 046 -050 

| . | 1 $20.671835. 2 $0.64646464. 

Mine production of gold, silver, and lead in South Dakota, 1982-86, in terms of 
oe recovered metals } SE arp 

| : : ‘| Gold (ode and Silver (lode - | 
Mines producing placer) and placer) Lead — 

{Ore (Short]_ Total 
Year — tons) Fine” 2 Fine ‘|<: - {| value 

ine ‘| wan, ‘Fine iy 
Lode Placer |Total| — ounces |. Value | ounces Value Pounds . Wale a 

| 1932.....| 8| 217/225] 1, 409, 893/480, 337. 58/$9, 929, 450| 126, 195|$35, 587| 7,000}  $210|$9, 965, 256 
1933. ..-- 4 215| 219] 1, 432, 655/512, 403. 77/13, 097, 040] 125, 417} 43, 896/_.......-|--.---- 13, 140, 936 

1934... 8 258| 266] 1, 520, 669/486, 118. 97/16, 989, 858) . 99, 741) 64, 479]... .-.--|------- 17, 054, 337 

1935. _.-- 15 199] 214] 1, 487, 2351567, 230. 20/19, 853, 057} 151, 047/108, 565, 7,000) . 280/19, 961, 902 

— -1986.---- 12} . 130] 142] 1,549, 146 586, 353. 40/20, 522, 369 144, 448}111, 875|_-2.-.._-|---..._]20, 634, 244 

1 For total production of gold and silver in South Dakota, by years, see Mineral Resources, 1913, pt. I, 

p. 42; Mineral Resources, 1922, pt. I, p. 194; and subsequent volumes of Mineral Resources and Minerals 

Yearbook. cg Pre : ao 

Gold and silver produced at placer mines in South. Dakota, 1932-36, in terms of © 
| . recovered metals - 

| : , Gold Silver — | 

Year | ———— Total value 

Fine ounces Value’ | ime |° Value’ | - | 
oo. : ounces | oo, - 

1982....-----------------e-----------] 1, 095. 16 goo,639| 85 | == $24] —s«$22, 683 
1938. __....-.-.-----------+--+-+----- 1, 269. 75 82,455 |. 87 .. B4 _ 82, 489 

, 1934.____..-..--.-------------------- 1, 080. 20 37, 753 85 55 37, 808 

1935. ...-.--..----------------------- 936. 86 32, 790 ~ - 103 4a] 32, 864 

1936. ...-.-.---------=--------------- 346. 80 12, 1388 + Bl 24 12, 162 

| _ __t __ 

Gold and silver produced at placer mines in South Dakota in 1986, by counties, in 
fine ounces, in terms of recovered metals 
a 

Sluicing and hydraulic | Dry-land dredges! Total 

County ——— | eer 

Gold Silver Gold Silver Gold Silver 

Custer__......---..----------- 14.96 }|.-....------ 125. 33 9 140. 29 9 

Lawrence.__.....------------- 54. 99 7 14. 41 2 69. 40 9 

Pennington......--..-..----.- 137. 11 13 j.-..--------|------------|--187. 11 13 

207. 06 20 139. 74 ll 346. 80 31 
Total, 1935........-.....-..--- 391. 35 35 545. 51 68 936. 86 103 

a 

1 Dragline and power-shovel excavators with sluices or special amalgamators.
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| MINING AND METALLURGIC INDUSTRY | | 

All the ores mined in South Dakota in 1936 were dry gold ores, 

comprising 1,383,929 tons treated by amalgamation followed by 
cyanidation of sands and slimes, 155,652 tons by cyanidation only or | 

by roasting followed by cyanidation, 9,521 tons by amalgamation | 

only, and 44 tons (yielding 104.69 ounces of gold and 21 ounces of 
silver) shipped crude to smelters. Operating details at both lode and | 
placer mines are given in the following review by counties. 

Gold and silver bullion produced at mills in South Dakota by amalgamation, 1932-36 
ner nnn 

. : Gold in Silver in uicksilver 

Year Oretreated | BOI | Sito | used } 

, Short tons | Fine ounces |Fineounces| Pounds 

1982_. 8 eee eee eee eee eeneeeee-} 1,402,275 | 310, 637. 81 72, 639 7, 633 | 
1933... .. 0-0) oe eeeen nee ecceceee------e-en----| 1,482,555 | 328, 449. 02 71, 985 29, 410 
1934._._..._---- sss seen neeneeneeeeens-eeen-----| 1,441,052 | 310, 941. 73 58, 086 9, 663 
1935._....-......-.-- 2 eeeeeeneeeeeeue----------| 1,882,774 | 335, 553. 97 75, 858 15, 550 

(| 1986 TTI IILII eee] 1,398, 450 | 330, 052. 08 66, 585 15, 093 
epee eR, | 

Gold and silver bullion produced at mills in South Dakota by cyanidation, 1982-86 oe 
a 

| Material treated il a “ Sodi = 
ee : Sliver in podium . 

Year Sands and ton pro pul bullion cyanide 
anas an. roauct . use 

: . | Crude ore | “°a; mes Total Dp | 

“Short tons | Short tons Short tons | Fine ounces | Fine ounces| Pounds | 

1932__________.....----------|.-----------| 1,396, 330 | 1,396,330 | 168, 561. 00 50, 166 437, 773 
1933_____........_._---------|-----.------| 1,430,738 | 1,430,738 | 182, 685. 00 53, 335 447, 172 
1934.__....-.------ ea e 79,617 | 1,432,045 | 1,511,662 | 174,097.04 41, 570 519, 724 | 

- 1935___.__....._..--.--.-----] 104,431] 1,380,128 | 1,484,559 ] 230, 653. 47 73, 558 686, 625 
1936___._........-..-.----.--| 155,652 | 1,382,676 | 1,538,328 | 255, 849. 83 77,811 | 2 749,923 
a 

D | 

1 In terms of 96- to 98-percent strength. 
1 _Aetually1,495,883-pounds-of cyanamid_(49-percent-strength)_and_1,981 pounds of sodium cyanide (96-0 

to 98-percent strength); cyanamid reduced to equivalent of 96- to 98-percent strength to conform with earlier 

use of figures for high-strength NaCN and KCN. 

| REVIEW BY COUNTIES | Oo 

| , CUSTER COUNTY ) : 

Mine production of gold and silver in Custer County, S. Dak., 1932-36, in terms of | 
recovered metals | | 

a 

Mines producing | . 
Silver 

Year _ Ore Gold (lode and placer) | (lode and | Total value 

Lode | Placer placer) 

Fine 
Short tons | Fine ounces ounces 

1982__.....-.-----------|---------- g0 |_....------- 697.81 | $14,425 50 $14, 439 
1933.....---------------|-- ------+ 52 |_-.--------- 93.63 | — 22,841 57 22, 861 
1934.....---------------|---- eee 44 {oo 528. 81 18, 482 34 18, 504 
1935_..----------------- 2 34 120 468. 85 16, 410 35 16, 435 
1936_....-.----------------------- 9 |... ee. 140. 29 4,910 9 4,917 | 
ae 

Dr. C. Palmer operated equipment comprising a dragline, portable | 

trommel screen, and sluices from July 15 to November 30, 1936, at : 

the Kidwell property on French Creek one-half mile west of Custer; 

153336—37——_33 |
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3,000 cubic yards of overburden were removed and 1,500 yards of 
gravel treated. John Ross operated a three-quarter-yard dragline 

| excavator, portable revolving screen, and sluice box intermittently 
from May 15 to July 5 at the Dickey placer 5 miles northwest of 

| Custer; between 6,000 and 8,000 cubic yards of gravel were treated. 
| These two operators produced most of the output of gold from Custer 

County in 1936; the remainder was recovered on French Creek by 
individuals with sluices, rockers, and pans. Fewer persons tried to 
earn a living by small-scale placer mining in the county in 1936 than 
in any year since 1930. | 

, No production was made from lode mines in Custer County in 1936. 

| LAWRENCE COUNTY | 

Mine production of gold, silver, and lead in Lawrence County, S. Dak., 1932-36, in 
: _ terms of recovered metals | 

Mines produc- 
| ing Silver 
Year —_— Ore Gold (lode and placer) | dodeand| Lead | Total value . 

placer) 
Lode | Placer 

Short tons | Fine ounces ounces | Pounds 
- 1932... 3 17| 1,409,211 | 479, 300.90 | $9,908,029 | 126,103 | 7,000 | $9, 943, 800 | 

1933. _..---..---- 3 21 | 1,432, 285 | 511, 289.36 | 13,068,556 | 125,340 |._...._._.] 18, 112, 425 
1934. .-.----2-2.- 4 43 | 1,520,578 | 485, 223.18 | 16, 958, 550 99, 680 |..-.--.-.-| 17,022,990 
1935. ..-.------.- 6 30 | 1,486,274 | 566, 194.66 | 19, 816, 813 150, 940 7,000 ; 19, 925, 581 

| 1936.-__-..-...-- 5 11 | 1,539, 409 | 585, 379.74 | 20,488,201 | 144,253 |...” | 20, 600, 015 

Homestake mine-—The Homestake mine and mills were operated | 
| continuously in 1936. The new 5,000-foot, three-compartment, 13- 

by 19-foot Ross shaft, begun in December 1932 and first placed in 
| service to the 2,750-foot level (2,900 feet below the skip dump) in 

November 1934, had been completed and steel-timbered to 30 feet 
below the 3,800-foot level by the end of 1936 and was operated to the 
3,800-foot level. Other development work done in the mine during 
1936 comprised 24,594 feet of drifts, 11,759 feet of raises, and 10,215 

| feet of diamond drilling. Part of the ore produced during the year 
was hoisted through the Ellison shaft, where the primary crushing 
plant is underground; ore handled through the Ross shaft was crushed 
in the new crushing plant on the surface at the shaft. 

For treatment the ore is moved by a rail tramway from the hoists 
to the South mill, which has a capacity of 3,900 tons per 24 hours. 
Here the ore is further reduced by stamps and fed to rod mills in closed 
circuit with Clark-Todd amalgamators for primary grinding and to 
ball mills and pebble mills in closed circuit with Clark-Todd amalga- 
mators for secondary grinding. The copper amalgamation plates, 
for many years an integral part of the mill equipment, have been 
gradually replaced by the Clark-Todd amalgamators, but a few were 
still in use in 1936. Classification is done partly in the South mill 
but is finished in cyanide sand plant No. 1 and cyanide sand plant 
No. 3. In plant No. 3 part of the tailings from the South mill are 
classified and further ground in ball mills in closed circuit with Clark- 
Todd amalgamators. The sands are treated by cyanide leaching, 
and the slimes are thickened and sent to the slime plant at Deadwood 
for further treatment. In plant No. 1 a partly classified sand portion 
of the tailings from the South mill is separated by cone classification
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into sand and slime fractions. In this plant the sands are leached, and _ 
the solutions from both this plant and the No. 3 plant are precipitated. _ | 
Slimes are piped to the slime plant at Deadwood, which accomplishes , 
cyanidation of the slimes from both plants. Precipitation is by 
the Merrill-Crowe process. Silver is parted from the gold in the 
company refinery, and virtually pure metals are shipped to the mint. 

Ore from the Homestake mine to the company mills totaled 1,383,- 
929 tons in 1936, an increase of 4,766 tons over 1935, and revenue from 

_ the sale of gold-silver bullion and a small quantity of assay laboratory ee 
slag was $19,506,534.78—$315,521.59 more than in 1935. Dividends a 
paid in 1936 were $9,041,760. From 1876 to 1936, inclusive, this 
mine yielded bullion and concentrates that brought a cash return of | 
$321,508,038 after freight, express, insurance, mint, and smelter cht~ges 
were deducted; the company has paid $97,062,202 in dividends. | 

The annual report of the general manager of the Homestake Mining | 
Co. for the year ended December 31, 1936, says: | 

Operations in all departments during 1936 were normal. Production from the 
mine was slightly larger than in the preceding year and gross income for gold and 
silver produced set a new record. | 

The mine, treatment plants, and other surface plants are in excellent condition. | 
It is expected that production for 1937 will be approximately the same as in 1936. 

There are 311,921 tons of broken ore remaining in shrinkage stopes. 
The reserve of developed ore is 15,270,968 tons. | 

7 The Ross shaft is completed and steel installed to 30 feet below the 3,800-foot 
level. The large cage was operated to that level on the last day of the year. 
The No. 2 winze was completed to the 4,100-foot level with a 34-foot sump. ~ | 

Main drifts on the 4,100-foot level were driven 2,161 feet. , 
The Ross compressor plant, to replace that at the B & M shaft and to provide 

added capacity, is nearly completed. It will be in operation in February 1937. 
Precipitation during 1936 was the lowest on record. As a result, power from 

_ the hydroplants was very low. But operations were not hampered because of 
ample capacity at the Kirk power station. - 

In the passing of Mr. B. C. Yates, general manager since 1918, everyone in the 
organization lost a good friend and wise leader. His loss is keenly felt. | 

Ore milled, receipts, and dividends, Homestake mine, 1982-861 

Receipts for bullion product 

Year Ore milled (| Dividends 

. Total - Per ton 

Short tons 
1982.0 enn eeeeeeneeeeeeneeneeeeeee-ne---| 1,401, 593 | $9,912; 858. 40 $7.0719 | $2, 662, 296 
1933_-..--------sec-nes2es ecsscceeeneeseeses-| 1,432,195 | 12,900, 316. 78 9, 0074 3,767,400 
1934_.--------2--2e-2eseseeteesececssecsse-| 1,440,602 | 16, 515, 684. 14 11. 4637 7, 534, 800 
1935..--------------2-22--seeeeeeecseeeeseee-| 1,879,163 | 19, 191,013.19 13.9150} 14,064, 960 
1936..-----.-----2s- sess seswsceeeseestese---| 1,383,929 | 19, 506, 534. 78 14. 0950 9, 041, 760 . 

1 From 1876 to 1936, inclusive, this mine yielded bullion and concentrates which brought $321,508,038 and 
paid $97,062,202 in dividends. 

_ Other mines.—At Trojan the Bald Mountain Mining Co. operated 
its all-sliming cyanide plant at an average daily rate of 306 tons for 
365 days in 1936 on ore extracted from its Portland-Two Johns-Ajax- 
Alaska-Dakota group and some custom ore. The ore is loaded into 

-1%-ton cars in the mine and raised by rail tramway through an incline 
to the surface; the cars then travel by gravity downgrade to the 
mill 4,200 feet from the mine. The company did 1,875 feet of develop- 
ment work in the mine during the year and completed the installation 
of three additional thickeners and a vacuum pump to raise the 
capacity of the mill from 250 to 325 tons per 24 hours.
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In the Maitland district the Canyon Corporation operated the _ 
Maitland mine and 110-ton roasting and cyanidation mill continuously 
in 1936. The mill treated an average of 102 tons daily for 365 days. 
The ores are refractory sulphide ores, commonly known as blue ores— 
gold in a siliceous dolomite gangue with pyrite and some undetermined 

| arsenic mineral. The mine is opened by a vertical shaft with stations ~ 
at the 220- and 320-foot levels. Development work done in 1936 
totaled 2,348 feet. Additions to the mill in 1936 included a 30-foot 
Dorr thickener, 22-foot agitator, and Dorrco pump. 

At the Clover Leaf property in the Bear Butte district, the Anaconda | 
Mining & Milling Co. completed the unwatering of the seventh level 
and operated a section of the old 60-stamp mill intermittently after 
May 1936. The ore was amalgamated on plates, and the tailings were | 

| stored for treatment in a proposed new cyanide unit, on which con- 
- struction was begun before the end of the year. — 

: In the Two Bit district, the Monarch mine, which had been a con- 
tinuous small-scale producer since 1932, was closed in September 1936 | 
because the operator ran out of ore. The mine is equipped with a 
25-ton cyanide mill. | , 

Placers in Lawrence County yielded 69.40 fine ounces of gold in 
1936, part of which was recovered during a short working period by | 

a an operator on Whitewood Gulch using a dragline and sluices. Small 
individual operators reported a shortage of water for panning and 

| sluicing. | | | 
. Activities reported at nonproducing properties in Lawrence County 

in 1936 were development work and repairs at the Gilt Edge, Minne- 
- sota, and Golden Crest and sampling at the Golden Reward. 

: Considerable diamond drilling was done by the Black Hills Mining 
: Corporation, optionee of a property about 4 miles southeast of. 

— Deadwood. | | 
PENNINGTON COUNTY | 7 

Oo | Mine production of gold and silver in Pennington County, S. Dak., 1932-36, in 
terms of recovered metals 

Mines producing 

Year —__—_—_—_—————| Ore Gold Goce and aad clr Total value 
Lode Placer 

Fine 
Short tons| ownces Fine ounces 

ye 5 120 682 | 338.87 | $7, 005 42 $7, 017 
1933_...-....22-.-2sse see 1 142 270 | 220.78 | 5, 643 20 5, 650 
1934... 222 4 171 91 366. 98 12, 826 27 12, 843 
1935_.......--.------------- 7 135 841 566. 69 19, 834 72 19, 886 
1936____--..--.------.------ 7 110 9, 737 833. 37 29, 168 186 29, 312 

In 1936 the King of the West Mining Co. completed a 50-ton 
all-shme cyanide semicountercurrent decantation plant at its King of 
the West mine on the head of Smith Gulch about 44 miles southwest 
of Rochford. The mine is opened by a vertical shaft 160 feet deep, 
with levels at 75 and 150 feet, and by 947 feet of drifts and 375 feet of 
raises; in addition, 3,440 feet of diamond drilling have been done on 
the property. The ore is siliceous, carrying gold and a little silver 
associated with pyrite and arsenopyrite. The mine was operated all 
of 1936; the mill was started July 22 and after completion of test runs. 
treated a daily average of 38 tons for the remainder of the year. In
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November a concentrating jig and an amalgam barrel were added to 
the mill equipment. Bullion recovered was shipped to the Denver 

int. — | | 

The Empire Gold Mines, Inc., did 800 feet of drifting and cross- 
cutting in 1936 at the Golden Slipper mine in the Hill City district 
and installed additional mill equipment consisting of a Denver ~ 
‘“Sub-A” 6-cell unit, Denver mineral jig, Akins classifier, Wilfley table, 
and amalgamation barrel; a crusher and ball mill had previously been | 
installed. Operations during the year were confined mostly to devel- — oe 

-- opment work and remodeling of the mill, but several lots of amalga- Oo 
mation bullion recovered during testing of the equipment were shipped | 
to the mint and some high-grade ore was sold to smelters. The , 
Bothwell mine near Rochford was operated under lease in 1936 by 
the Driskill Mining Co. from January 1 to July 6 and by L. F. Thorne 
from July 7 to September 5. The ore was treated in a 10-stamp 
amalgamation mill using steam for power. Gold-silver bullion 
recovered was shipped to the Denver Mint. A 25-ton mill equipped 
with 10 stamps, amalgamation plates, and table was installed at the 
Marigold property in 1936, and test runs were made on ore taken from | 

| an open-cut. At the Western Bell claim, equipped with a 4-ton | 
stamp mill, the two owners continued intermittent small-scale 
operations. Small lots of amalgamation bullion were recovered at the | 
Shellerud property and Doctor No. 2 claim, and one lot of gold ore a 
was shipped from the Nancy Lee to the Golden Cycle mill at Colorado | 
Springs, Colo. | _ 

At the Union Hill group 3% miles northwest of Hill City, the Ceko | 
Mining Co. began construction of a 75-ton flotation mill in October . 
1936. Other properties under development in Pennington County : 

| included the Bismarck group, Joe Dollar, Holy Terror, and Three 
Jay—all in the Keystone district. | 

Sluicing operations in 1936, chiefly on Castle, Slate, Rapid, and 
Spring Creeks, produced small lots of placer gold, most of which was 

_...... seld-to-bullion_buyers-or-traded for groceries at.stores.in the vicinity... = =
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Mines in Texas produced, in terms of recovered metals, 613 fine : 
ounces of gold, 1,361,459 fine ounces of silver, 53,000 pounds of copper, 
and 935,000 pounds of lead in 1936 compared with 518 ounces of gold, | 
1,000,960 ounces of silver, 28,000 pounds of copper, and 1,043,000 | 
pounds of lead in 1935. In 1936 the Presidio silver mine of the Ameri- 
can Metal Co. in Presidio County produced the bulk of the State — 
gold, silver, and lead; most of the copper was contained in silver ore 
shipped from the Plata Verde mine in Hudspeth County, a substantial 
producer of silver during the year. There were three other producing 
mines and prospects in Culberson and Hudspeth Counties in 1936, 
but their aggregate output was not large. | 

The total production of gold, silver, copper, lead, and zinc in Texas 
(in terms of recovered metals) from the beginning of production in 

~—--1885 to the end of 1936, according to Henderson,' has been 6,098 fine -- -—STS 
ounces of gold, 25,990,966 fine ounces of silver, 1,419,960 pounds of 
copper, 6,478,126 pounds of lead, and 1,488,474 pounds of zinc. 

Calculation of value of metal production—The value of metal pro- . 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; m 1933 at $25.56 and in 1934 at $34.95 per 
ounce, the yearly average weighted United States Government 
price”; and in 1935 and 1936 at $35 per ounce, under authority of the 
Gold Reserve Act of January 31, 1934. The silver price in 1932 and 
1933 is the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464-++ per ounce) for newly mined silver; and 
in 1935 and 1936, the yearly average weighted Treasury buying price 
for newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 

1 For production from 1885 to 1927 and prices used in calculating values see Mineral Resources, 1927, pt. I, 
pp. 477-478. See also Mineral Resources, 1914, pt. I, p. 236. , 

2 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 
per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government 
fluctuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Prices of gold, stlver, copper, lead, and zinc, 1932-36 | 

| Year Gold Silver Copper Lead 7 Zine 

Per fine ounce| Per fine ounce| Per pound Per pound Per pound 
1982.___..._._..._.-.------------|. 1 $20.67-+] $0. 282 $0.0683 | $0. 030 $0. 030 
1933__....._.__-----..--------.-- 25. 56 . 350. .. 064 . 037 .042 
1934..._......-. eee 34. 95 2 646-+ "080 | "037 "043 
1935. ............ ee 35, 00 71875 "083 "040 "044 
1936...-.--_.--_-__-----. ~~. _--. 35.00 |. - 7745. . 092- . 046 . . 050. 

| | | 1 $20.671835. 2 $0.64646464. | | 

| MINE PRODUCTION | | 

Mine production of gold, silver, copper, and lead in Texas, 1932-86, in terms of 
recovered metals. 

| Gold Silver Copper | Lead oo 
. Ore ff Total 

Year (short . . value 
tons) one Value ones Value Pounds| Value | Pounds | Value 

1932.......| 185] 866| $179] 1,422 $401 | 7,000 ~ gaat a $1, 020 $2, O41 | 
: 1933_...___- 63 }..---_-__}]---.---- 160 56 2, 000 128 6, 000 222 406 

1934________| 47,680 | 358.74 | 12, 538 854, 442 552, 367 29,000 | 2,320 719, 000 | 26, 603 593, 828 
1935__...___| 72,222 | 518.00 | 18,130 {1,000,960 | 719, 440 28, 000 2, 324 }1, 043,000 | 41, 720 781, 614 

a 1936__.____.|104, 990 | 613.00 | 21, 455 |1, 361, 459 }1, 054, 450 53, 000 4, 876 935, 000 43, 010 11, 123, 791 

Mine production of gold, silver, copper, and lead in Texas in 1936, by counttes, in 
terms of recovered metals - | . . 

| Mines - | es ; 7 , Ore (short | Gold (fi Silver (fine| C r Lead 
a County Pree ve yr z Meroe (pounds) (pounds) 

| Culberson and Hudspeth._____- 4 6, 491 12, 43 | “119, 854 | 53, 000 20,000 
Presidio. ..----_..--__--__-____- 1 98, 499 600. 57 1, 241, 605 |_-_.---_---- 915, 000 

| 5 104, 990 | 613.00 | 1,361, 459 53,000 | —-935, 000 | 
Total, 1935......._.-.-._--_-_.__- 14 72, 222 518. 00 1, 000, 960 28, 000 1, 043,000 

SMELTING AND REFINING PLANTS IN TEXAS 

Custom smelters of the American Smelting & Refining Co. in Texas 
furnished a market for ores and concentrates from eight western 
States in 1936. The copper and lead plants at El Paso treated gold, 
silver, copper, and lead ores and concentrates from Arizona, New 
Mexico, and Texas and lead ore in bond from Mexico. At the end 
of 1936 the copper works consisted of two reverberatories, with a total 
annual capacity of 600,000 tons of ore, and three converters; the lead 
plant was equipped with three furnaces having a total annual capacity 
of 200,000 tons. Both plants were operated intermittently in 1936, 
but increasing prices for base metals late in the year permitted con- 
tinuous operation of both plants to be resumed early in 1937. The 
reopening in January 1937 of the Chino copper mine (idle since 
October 1934) at Santa Rita, N. Mex., and its large concentration 
mill at Hurley, N. Mex., was the most potent factor affecting the 
operations at the copper plant, where Chino copper concentrates are 
treated on toll. Natural gas for fuel was introduced in these plants
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in 1930. In 1936 the American Smelting & Refining Co. natural- : _ gas-retort zinc-smelting plant at Amarillo treated zinc ores and con- centrates from Arizona, Oolorado, Idaho, Montana, Nevada, New _ Mexico, and Utah. Data on the number of retorts in Service in 1936 _ are not available, but figures published in Minerals Yearbook, 1935, page 113, show that the plant was equipped with 6,400 regular ‘horizontal retorts in 1934. | | In October 1936 a new natural-gas, horizontal-retort zinc smelter was completed and placed in operation 5 miles northeast of Dumas, a Moore County, by the Illinois Zinc Co., which transferred its smelting _ a activities from Peru, IIl., to take advantage of the low-cost natural gas available in Texas. During the period of operation in 1936 the company treated lead-free zinc concentrates from the Peru mill at Deming, N. Mex., operated by its subsidiary, the Peru Mining Co. The Nichols electrolytic copper refinery at El Paso treats copper anodes produced at the Arizona smelters of the Phelps Dodge Cor- _ poration. The plant is operated by the Nichols Copper Co., which since 1934 has been a unit of the Phelps Dodge Corporation. The rated yearly capacity is 100,000 tons of anodes,* but the plant was not | | | operated at full capacity all of 1936; however, it was being run at | capacity in April 1937. Natural gas has been used for fuel since the oe beginning of operations the latter part of January 1930. | . 

MINES REVIEW BY COUNTIES | 
Culberson and Hudspeth Counties.—The Plata Verde mine in Hud- _ speth County, in the Van Horn Mountains 14 mules by road southwest | of Van Horn, yielded most of the ore shipped from Culberson and Hudspeth Counties (output combined) in 1936. The ore is a siliceous silver ore (chiefly chlorides) containing a little copper (malachite) | - and occurs in a shear zone in sandstone 30 feet wide, striking north | _ and south and dipping 48° to 50° to the west. Several thousand tons 

of ore were shipped to the El Paso smelter in 1936 from an open __.....8tope 100 feet_long and-embracing the-full 30-foot width of the zone. = = Other development work done at the mine in 1936 and to April 14, 
1937, comprised deepening to 165 feet an existing 130-foot shaft north of the stope, crosscutting 58 feet, and raising 35 feet. South of the open stope is an old timbered incline extending 246 feet west- ward following the dip of the zone. | 
From the Hazel mine in Culberson County, in the south end of 

the Sierra Diablo Range 16 miles northwest of Van Horn, lessees 
shipped several cars of silver-copper ore obtained during intermittent _ 
gouging and clean-up operations. Development work was done at 
the Pecos mine in the same district, and surface work and surveying 
were done at the Black Shaft a few miles southwest of the Hazel but 
in the. Allamoore district in Hudspeth County. The old Caruthers 
mine in Hudspeth County, near the highway 6 miles west of Sierra 
Blanca, was operated intermittently in 1936 and yielded between 50 
and 100 tons of lead-gold-silver smelting ore; the other output from 
the Sierra Blanca district was one lot of silver-lead ore shipped from 
a prospect to the El Paso smelter. 

3 Marble, E. R., Natural-Gas Firing at El Paso Smelting Works: Min. and Met., October 1930, pp. 
+P Robie, E. H., A Trip Through the New Nichols Copper Refinery at El Paso, Tex.: Eng. and Min. Jour., vol. 129, January 1930, pp. 5-10; Furnace and Casting Equipment of the New Nichols Refinery: Eng. and Min. Jour., vol. 129, January 1930, pp. 73-76. . . 1 930 Do dSy ag and Harloff, C, 8., El] Paso Refinery of the Nichols Copper Co.: Min. and Met., October
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a Presidio County——The American Metal Co. of Texas operated its 

mill at Shafter for 365 days in 1936 at a daily average of 270 tons on 

~ ore from its Presidio mine. The mine is opened by two vertical shafts, 

one 400 feet and one 700 feet deep, and six levels and stopes aggre- 

| gating about 50 miles of underground workings. In all, 7,406 feet of 

drifts, raises, and crosscuts were driven and 21,300 feet of diamond 

drilling done in 1936. The ore is found as a replacement of limestone | 

, beds and is oxidized, the principal mineral being silver chloride, 

associated with argentite, cerargyrite, galena, anglesite, and cerussite. 

The ore hoisted through the west shaft is transported by rail tramway 

to the east shaft, where it is transferred to a 1-mile aerial tramway 

which conveys the ore from both shafts to the mill. The ore is then 

erushed to one-quarter inch and is ground to minus 65-mesh in a ball : 

. mill. The product is tabled for lead recovery and cyanided for gold — 

and silver recovery. The lead concentrates and silver precipitates 

are shipped to the Carteret (N. J.) smelter. Electric power for the 

mill is obtained from a 1,200-horsepower Diesel plant. 

Production of silver from the Presidio mine,! 1885-1986 * 
nnn 

Silver content of mill 
Mill heads heads (ounces) Recovery of silver 

Period treated {| _-SSs 

. (short tons) 
. Per ton Total Percent Ounces 

/ a 
ES | TS | TN | TN 

1885-1912. .__..-.-.------+----------- 450, 000 25. 84 11, 628, 000 81. 68 9, 497, 750 

1913-26. -......--....---------------- 720, 000 12. 00 8, 640, 000 |. 83. 66 7, 228, 224 

1927_._.__-..-----.--------~----------- 48, 190 22. 87 1, 102, 105 91. 41 3 1, 007, 434 

. 4998...---- 12-2 --- +--+ + -- -- +e 57, 475 23. 17 1, 331, 696 | | 91. 04 1, 212, 340 

; 1929. _.-.-.- 22s -..c22e--2neeeneeeeee 54, 644 19.74 | 1,078, 673 90. 30 974, 049 

Total, 1885-1929..-....--------| 1,330, 309 17.88 | 23, 780, 474 83.77 | 19,919, 797 
| 1980..-----.-----eeennncenneseeeeneee 24, 985 16. 09 401, 926 $8. 79 2 356, 854 

1934. ....-..----..---...------------- 46, 653 19. 70 919, 064 91. 39 839, 936 

1935... eee = eee ee 70, 166 15. 87 1, 113, 686 87. 84 978, 303 

1936... .-.-....22..--n---neeeneeeeeo- 98, 499 14.41] 1,419,371 87.48 | 1, 241, 605 

Total, 1885-1936._....--.------| 1,570, 612 17.59 | 27, 684, 521 84.45 | 23,336,495 

nn Re Ss 

1 Howbert, Van Dyne, and Gray, F. E., Milling Methods and Costs at Presidio Mine of the American 

Metal Co. of Texas: Am. Inst. Min. and Met. Eng. Tech. Pub. 368, 1930. 

Howbert, Van Dyne, and Bosustow, Robert, Mining Methods and Costs at Presidio Mine of the Amer- 

ican Metal Co. of Texas: Am. Inst. Min. and Met. Eng. Tech. Pub. 334, 1930. 

? No production in 1931, 1982, and 1933. 
3 Revised figures furnished Apr. 11, 1937, from company records.
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The output of gold, silver, copper, lead, and zinc from Utah ores 
and gravels in 1936, in terms of recovered metals, was 223,440.00 fine | 
ounces of gold, 9,997,645 fine ounces of silver, 252,434,000 pounds of 
copper, 139,772,000 pounds of lead, and 72,384,000 pounds of zinc. 
This output compares with a production in 1935 of 184,759.80 ounces 
of gold, 9,206,329 ounces of silver, 129,515,217 pounds of copper, 
127,019,175 pounds of lead, and 62,213,614 pounds of zinc. There 
were 171 lode mines and 28 placers operating in 1936 compared with 

______ 203 lode mines and 31 placersin 1935. 
- Since 1864 the output of the five metals in Utah has been as follows: | 
Gold, 7,545,095 fine ounces; silver, 624,421,861 fine ounces; copper, 
5,323,628,251 pounds; lead, 7,579,535,840 pounds; and zinc, 1,175,- 
268,050 pounds. The total value of this output has _ been | 
$1,918,311,009. | 

Calculation of value of metal production—The value of metal pro- 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, | 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, 
the yearly average weighted United States Government price’; and 
in 1935 and 1936 at $35 per ounce, under authority of the Gold 
Reserve Act of January 31, 1934. The silver price in 1932 and 1933 
is the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464-++ per ounce) for newly mined silver; and 
in 1935 and 1936, the yearly average weighted Treasury buying price 
for newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 

i The Treasury from Feb. 1, 93h through December 1934 has calculated all gold, old and new, at $35 per 
ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government fluctu- 
ating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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a Prices of gold, silver, copper, lead, and zinc, 1982-386 | 

| Year Gold Silver Copper Lead Zine 

. - Per fine Per fine ) a 
ounce — ounce | Per pound | Per pound.| Per pound 

1932... ene eeneee eee eneeeeenee-e-e-| 1$20.67+] $0.282° | -$0.068 1° $0. 080 $0. 030 
7 1933_..-------.---------------------------- 25. 56 . 350 . 064 . 037 . 042 

| 1934._____--.-...---------s--2e------------] 8495 | 226464 |. 1080 037 043° 
: 1935___-----------------------------------| 35. 00 . 71875 . 083 040 | . 044 

1986-20022 8500 | 745 | 5092 046 “050 

| 1 $20.671836. | 2 $0,64646464. | | 

Mine production of gold, silver, copper, lead, and zinc in Utah, 1 932-86, in terms 
-_ of recovered metals 

- Mines producing Gold (lode and placer) | Silver (ode and placer) 
Y —_____________| Ore (short |_W_SE 
car tons) 

Lode Placer | Fineounces| Value Fine ounces; Value — 

— 1932___..-.....--- j 19 | 3,768, 542 7 $2, 795, 997 7 $1, 963, 311 | 
1933_.....-.....-- 121 21} 4,116,935 | 109,129.55] 2,789,351 | 5,669,197 | 1, 984, 219 
1934....-.-....-.- 190 | 28 5, 076, 735 | 136,581.52 | 4, 773, 524 7, 111, 417 4, 597, 280 
1935_.-.-.-.....-. 203 31 | 7,771,596 | 184,759.80 | 6, 466,593 | - 9,206,320'| 6, 617,049 
1936...-..-.-.-.-. 171. 28 | 14,997,802 | 223,444.00 | 7,820,540 | 9, 997,645 | 7, 743, 176 

| | Copper Lead - oP Zine 

| Year —_— oo sr] Total value 
. a -1| Pounds Value Pounds Value Pounds ' Value’ |. oo 

1932... 64,964, 111 | $4, 092,739 |125, 552, 966 | $3,'766, 589 509, 331, 888 ‘$1,779, 957 $14, 398, 593 
| 1933__--_.--------| 73, 583, 130 | 4, 709, 320 |117,376, 556 | 4, 342, 933 | 59, 489, 193 |’ 2; 498/546 | 16, 324, 369 

1934....___-...---| 86,024,925 | 6, 881, 994 |116, 153,945 | 4,297’ 696 | 56,396,279 | 2 425,040 | 22, 975, 534 
. 1935_.......-.--.-|129, 515, 217 | 10, 749, 763 |127, 019,175 |. 5,080,767 | 62,213,614 | 2,737,399 | 31, 651, 571 

1936__---2______--|252, 434, 000 | 23, 223, 928 |139, 772, 000 | 6, 429, 512 | 72, 384,000 | 3,619,200 | 48, 836, 356 | 

Gold.—The output of recoverable gold in Utah was 223 444.00 fine 
ounces in 1936 compared with 184,759.80 ounces in 1935 and 136,581.52 
ounces in 1934. The average annual output for the decade 1927-36 

_ has been 184,325.46 fine ounces. Most of the increase in gold in 1936 : 
over 1935 came from the Bingham or West Mountain district, chiefly 
from copper ore. Copper ore yielded 52.49 percent of the total gold 
in 1936, siliceous ore 35.96 percent, lead-zinc ore 8.83 percent, and 
lead ore 2.64 percent. Most of the gold from copper ore came from 
the Utah Copper Co. mine at Bingham which was, as usual, the largest 
producer of gold m Utah. Of the total gold output in 1936 con- 
centrates of all classes yielded 61.53 percent, crude ore of smelting 
grade 30.41 percent, and bullion from ore to gold and silver mills 
7.99 percent; placer mines yielded only 161.40 ounces. 
Silver—The output of recoverable silver in Utah was 9,997,645 

fine ounces in 1936 compared with 9,206,329 ounces in 1935 and 
7,111,417 ounces in 1934. The average annual output for the decade 
1927-36 has been 11,363,927 fine ounces. The output of silver from 

| each of the three principal mining areas in Utah (Bingham, Park 
City, and Tintic) increased in 1936. Most of the increase in silver 
in 1936%came from lead-zine ore, the source of 46.91 percent of the 
total. Of the total silver siliceous ore yielded 30.91 percent, lead ore 
11.56 percent, and copper ore 10.62 percent. Concentrates yielded 

| 57.50 percent of the silver in 1936 and crude ore smelted 42:44 percent.
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Copper.—The output of recoverable copper in Utah was 252,434,000 

pounds in 1936 compared with 129,515,217 pounds in 1935 and — 

86,024,925 pounds in 1934. The output of copper in 1936 was the 

largest since 1929, when 318,282,523 pounds were produced; it was 

considerably larger than the average annual output (180,673,515 

pounds) for the decade 1927-36. Almost all of the increase in copper 

in both 1935 and 1936 came from the Utah Copper mine at Bingham; | 

the open-pit mine and mills (both Magna and Arthur) were operating 

. at capacity during the last quarter of 1936. Copper ore (including 

copper from mine-water precipitates) yielded 95.89 percent of the = 
total copper in 1936; most of the remainder came from siliceous ore 

and lead-zinc ore. 7 | | 
Lead.—The output of recoverable lead in Utah was 139,772,000 

: pounds in 1936 compared with 127,019,175 pounds in 1935 and 

| 116,153,945 pounds in 1934. The output m 1936 was considerably 

less than the average annual output (190,844,237 pounds) for the 

decade 1927-36. The output of lead decreased nearly 7,700,000 

pounds in the Bingham district in 1936 but imcreased_in the Park 

City region, the Tintic district, and the Ophir-Rush Valley section 

in Tooele County. lLead-zine ore yielded 75.28 percent of the lead — 

in 1936, lead ore 20.15 percent, and siliceous ore 4.55 percent. Con- 7: 

centrates yielded 75.28 percent of the total lead, and crude ore smelted 

yielded the remainder. | - 

Zine—The output of recoverable zinc in Utah was 72,384,000 . . 

pounds in 1936 compared with 62,213,614 pounds in 1935 and 56,396,- 

279 pounds in 1934. The average annual output for the decade 

1927-36 has been 76,944,926 pounds. Most of the increase in zinc | 

in 1936 came from the Park City region and was due to increased 
production from the properties of Park Utah Consolidated Mines Co. : 

All the zinc produced in Utah in 1936 came from zinc concentrates 

produced at flotation mills treating lead-zinc ore. | | |



MINE PRODUCTION BY COUNTIES ox | 
Mine production of gold, silver, copper, lead, and zinc in Utah, 1985-86, by counties, in terms of recovered metals ae 

Gold 
Mines producing —_— |] Silver (lode and placer) 

County Ore (short _ Lode Placer Total a . 

Fine Fine Fine Fine Lode | Placer | Total ouxces Value ounces Value ounces Value ounces | Value 

1935 
Beaver...---.---.--------.---- nee eee nnn 14 |--.-.... 14 1, 893 212. 80 $7, 448 |..--.-.--.|---------- 212. 80 $7, 448 20, 757 . $14,919 
Box Elder......-.-.---.--.--.-.------------- i 8 917 318. 40 10, 969 |..-..-----|---.---..- 313.40 | 10, 969 64, 946 |. 46, 680 
Garfleld....._.--.--------..---------- eee eee 3 5 8 6 113. 00 3, 955 39. 20 $1, 372 152.20 | . 5,327 875 629 Kd 
Grand -_..--2-.------ 22-2 ne een ene 2 12 14 _ 16 {--.---------]------------| 145. 60 5, 096 145. 60 5, 096 1, 045 Wl 
fron...--------.----- eee nena nee 9 |.-.-.--- 9 2, 313 679. 40 23,779 |.------.~-|---------- 679. 40 23, 779 13, 415 9,642 JF 
Juab.....--- 22-2 nee eee nee 34 |_....-.- 34 89,063 | 17, 226.80 602, 938 j..--.--.--]----------] 17, 226.80 602, 938 786, 503 565,299 es 
Kane__..-..---2- ee en e eee en 1 3 |------------|--------.---].---------]-------~--]-+----------|------------ 32 230 Ook 
Millard. ._..--2-2- 2-2 -- eee nee 5 5 10 1, 130 490. 80 17,178 45. 00 1, 575 535. 80 18,753 |. - 1,109 97 
Piute.-...-.------------- +e eee eee 11 j..--.... 11 16, 669 4, 276. 60 149, 681 |...-.--..-|-------.--| 4, 276. 60 149, 681 24, 939 17,925 
Salt Lake_....-------------------------- eee 31 2 33 | 7,057,202 | 109,570.20 | 3, 834, 957 3. 60 126 | 109, 573.80 | 3,835,083 | 3, 494, 873 2,511,940 ww - 
San Juan_._..2-- eee eee | eee 3 3 |..--..-.-.--|------------|---- 2 -e 17.00 595 17.00 595 |_.--.------.]-.-.-------- 
Sevier_.....-.------------- 22-22 eee eee 2 |-------- 2 22 10. 60 871 |.---------|-.-------- 10. 60 371 281 202 
Summit_._...-.-2-----------------e eee 7 |.---..-- 7 112, 716 2, 765. 60 96, 796 |.------.-.]----------| 2, 765. 60 96,796 | 1, 408, 288 1,012,207 & 
Tooele. _..---.--.------- n-ne enn ence enn n nee 49 |... 49 277,988 | 21, 583. 00 755, 405 |...--..---|---.------| 21,583.00 | 755, 405 390, 521 280,687 > 
Uintah......-.-..-2-- 2-2-2 eben 1 4 5 10 J--.-----2---Je-----------} 5. 40 189 5. 40 189 25 18 A 
Utah._._---- 222 - ee enee eee eee nee 18 }_-.-...- 18 117,406 | 22,019.40 | ~— 770,679 |...-.--.--|-------~--| 22,019. 40 770,679 | 1,906,752 | 1,370,478 & 
Wasatch.....------------ 22 e ee nne ee 7 |-------- 7 94, 238 5, 240. 60 1838, 421 |......----|---.---.--| 5, 240. 60 183,421 | 1,091, 968 784,852 © 
Washington..._..----2 ee 1 {eu ee lee 1 5 1.80 63 |.---.-..--|-------.-- 1.80 63 |-.-..-.-.---]--..-.---.- Oo | 

1936 203 31 234 | 7,771, 596 | 184,504.00 | 6, 457, 640 255. 80 8, 953 | 184,759.80 | 6,466,593 | 9, 206,329 6, 617, 049 A 

Beaver_._.-.----.------------- eee 9 j----.--- 9 857 74. 20 2,597 |.---------|----.----- 74. 20 2, 597 7, 716 5, 976 & 
Box Elder__....-...----..--------------.---- 6 |.-.-.--- 6 1, 724 229. 60 8, 036 |----------|---------- 229. 60 8,036 |. 71,082 55, 053 8 
Garfield......-.-.-----2------- nee ene [ee nen ee 5 5 |-----.------[------------|---- eee 6. 80 238 6. 80 238 |.-..-.....--|----..------ . 
Grand -..--..2 222-08 ene eee [oe eee 10. 10 |--.--...----|--.---.-----|---.-------- 55. 60 1, 946 55. 60 1, 946 9 7 . 
Iron...-.---.-------------------------------- 12 }-.--...- 12 A, 138 1, 596. 60 ~ (§5, 881 }----------}---------- 1, 596. 60 55, 881 16, 284 12, 612 
Juab..-.22-.-- eee eee 30 |-------- 30 99,720 | 16,263.20} 569,212 |_..-.-.---}-------..-| 16, 263.20 | 569, 212 767, 827 594, 682 
Millard. ._...---------_------- eee 3 6 9 832 188. 20 6, 587 70. 00 2,450 258. 20 9, 037 2, 687 2, 081 
Piute-..----2-2- eee eeeeeee 6 j.------- 6 18, 927 4,701. 80 © 164, 563 |......----|--.-------| 4,701.80 164,563 | . 20,949 16, 225 oo 
Salt Lake. __.-...----.---------------------- 28 |----.--- 28 | 14, 261, 546 | 149,736.00 | 5, 240, 760 |-......-.-]|--.-------| 149, 736.00 | 5, 240,760 | 3,804,071 2, 946, 253 
San Juan... -- eee eee 2 6 8 44 |_.--_-------|--..---.---- 26. 40 924 26. 40 924 31 24 
Summit.....---- 2-2-2 ee 8 |-.------ 8 128, 738 3, 177. 40 111, 209 |.---------}--.--.-.--] 3, 177.40 111,209 | 1, 691, 570 1, 310, 121 
Tooele. ...---.------------ 20a n ee nee 42 |.---.--- 42 247,553 | 18, 828. 20 658, 987 |...---.---]----------] 18, 828. 20 658, 987 546, 634 423, 368 
Uintah...--._----_-----.---------- + - eee 1 1 2 8 j------------|-------.---- 2. 60 91. 2,60 91 9] 7 
Utah.....2-- 22 e eee 17 |-------- 17 124,127 | 25, 677.60 898, 716 |..--------|--.-----.-| 25, 677. 60 898,716 | 2,051,246 | 1, 588, 690 
Wasatech...-.------.------- eee nee eee 4 |-------- 4 109, 575 2, 795. 60 97, 846 |..-.--.---|--~----.--| . 2, 795. 60 97,846 | 1,017,379 787, 960 
Washington..........------------- eee 3 |..------ 3 103 14. 20 497 |...-..--.-|--------.. 14. 20 497 161 117 

171 28 199 | 14, 997, 892 | 223, 282.60 | 7, 814, 801 161.40 | . 5,649 | 223,444.00 | 7,820,540 | 9, 997, 645 7, 743, 176 .



. 

Copper _ . Lead Zinc Total value 

County | 

Pounds Value Pounds Value Pounds Value Lode Placer Tore and 
| Q 

DOI YI a re 
1935 oe 

Beaver-...------.------- nee en eee ee eee ene 9, 699 $805 205, 475 $8, 219 178, 750 $7, 865 $39; 256 |_.--.--.---- $39, 256 ~ 
Box Elder-.-....-..-------------.--------------- oe 422 35 4, 200 168 | .--....---.---]------- eee 57,852 |_-.-.---.-.- 57, 852 oN 
Garfleld.....--.-.-.-----2-2-.-.- oe e 530 44 850 34 |---| eee ee 4, 659 $1, 375 6,084 4 . 
Grand. ..------------- eee eee eee ee 687 | 57 |------------- | en eee eee eee | eee eee 798 5, 111 5,904 
Tron...-------------- ene eee eee eee 253 | 21 3, 700 148 |... | eee 33, 580 |.-----..---- 33,590 < 
Juab....-------- ne eee eee 702, 325 | 58, 293 3, 098, 400 123, 936 30, 546 1,344} 1,351,810 j----_.-_.-_. 1,351,810 & . 
Kane..--..---------------- eee ee 843 | 70 |--.-----------|-------- |e ee | oe oe eee 93 ky 
Millard. ..---- 2-2-2 eenw eee e ne eee eee ee 22, 313 | 1,852 |---| eee |e eee eee ee | ene eee eee eee 19, 822 1,-580 21,402 ~ . 
Piute__.-------------- 2-2 eee ne 7, 615 632 35, 475 1,419 |.-------.---.-]----..--..---- 169, 657 |....-.-..... 169,657 
Salt Lake...--.-.-.-------------------------------| 126, 162, 687 10, 471, 503 73, 132, 425 2, 925, 297 36, 092, 682 1, 588, 078 21, 331, 775 126 21,331,901 © 
San Juan.-..--.------- oe en eee enn eo eee en een ne ee ee bem e nnn | cone neem cee ne peewee ne ee cee n| eee nee wenn | we eee eee ene ne | owen nee e eee c ee 595 595 =o kg 
Sevier...-------- 2 eo ne ne en nnn en nn | eee en ne nnn | peewee wen | nem ee nce nen n | owe e enna ec en | come een eee enn| meme eneeen ee ee —~678 | ---ee- 673 
Summit......-..--.-------.--- 2 eee 451, 735 | 37, 494 21, 069, 750 842, 790 17, 492, 409 769, 666 2, 758, 953 |--.--.-.---- 2, 758, 953 Ex 
Tooele..-.------.----------- ee een e eee 780, 602 | 60, 640 15, 224, 375 608, 975 6, 295, 909 277, 020 1, 982, 727 |------------ 1, 982, 727 Pd. 
Uintah...-_---.----- eee eee e ee eee eee 5, 831 484 | on) eee een n| eee enn e ee ne| peewee ene e ene 602 189 691 ~ 
Utah...------- 2-2 eee eee 1, 173, 831 | 97, 428 8, 954, 025 358, 161 296, 841 18, 061 2, 609, 807 |......-..--- 2, 609, 807 tt 
Wasatch ..-....----------------- eee eee _ 245, 844 _ 20, 405 5, 290, 500 211, 620 1, 826, 477 80, 365 1, 280, 663 |--...--.-..- 1, 280, 663 ty 
Washington..........-.-.-.---2-.-2- eee eee eee wae n ep ew nen n nn | nme e ene nn nn nn | mre ee ee nnn ene] eee ee ee eee ne] oe eee eee eee eee 63 |...-.- eee 63 > 

129, 515, 217 10, 749, 763 | 127, 019, 175 5, 080, 767 62, 218, 614 2, 737, 399 31, 642, 595 8, 976 31, 651, 571 o 

1936 2 
Beaver..--.--- eee en eee nee eee eee 989 91 127, 087 5, 846 |--.-.-.---.---|---.----- ene 14, 510 |----...2-_.- 14, 510 o 
Box Elder......-....--...------------ eee eee eee 2, 663 | 245 2, 391 110 |---- oe ee 63, 444 |--.222.-2.-- 63, 444 . 
Garfield.-_--.-.-.------------- ene eee nnn | pen en en eee ep eee enn | cee ee eee eee oe eee ne een] pene eee nen n| ce eee eee een] eee cee e enone 238 238 oN 
Grand . -----.--------------- = nnn nn lee enn ne nn ne] cee eee ene ee ee eee mee ne | ene eee enn | wee eee ee ee ne | peewee ween | eee e eee eee ee 1, 953 1,953 
IrON.-------- nen nnn nee eee 185 | 17 717 83 |...-.---------|-- eee eee 68, 543 |.---.------ 68,548 Z 
Juab.....-----2.-- eee eee eee 717, 641 | 66, 023 3, 240, 587 149, 067 96, 400 4,820 1, 383, 804 |--.- 2. -- 1,383,804 
Millard.-_-......--------2---- ee eee ee eee ee 25, 728 | 2,367 3, 565 164 |--21- eee 11, 196 2, 453 18,649 
Piute.-.-----.---- ee eee eee 8, 000 736 25, 261 1,162 |-..-.-.-..--__|---.----.----- 182, 686 |--...-.----- 182, 686 4 
Salt Lake.--..........----------------------------| 248,951,359 | 22, 903, 525 | 65, 616, 631 3,018,365 | 34,872, 860 1, 743,643 | 35,852,546 |.-..-....._.| 35,852, 546 
San Juan..-..-_--...-.------------- +--+ 12, 707 | 1,169 [222 | ee eee eee 1, 193 924 2017 « 
Summit...--.....----------- ee eee eee 470, 967 | 43,329 23, 426, 261 1, 077, 608 16, 450, 340 | 822, 517 8, 364, 784 |-..-.-.--.- 3,364,784 
Tooele....--..--.-.-------------------------------| © 1, 056, 598 | 97, 207 24, 492, 565 1, 126, 658 9, 857, 400 492, 870 2, 799, 090 |4---..------ 2,799,090 > 
Uintah....--2-02 +--+ eee eee ene eee ene 3, 804 | 350 |.---.-.-------|----..--- |---| eee eee 857 91 448 oy 
Utah.....-2-2--- ne eee eee eee ee eee 1, 061, 424 | 97, 651 11, 420, 739 525, 354 400, 180 20, 009 3, 180, 420 |--.._---_..- 3, 130, 420 
Wasatch..-.--.------2-- 22 - eee 87, 576 | 8, 057 11, 416, 196 525, 145 10, 706, 820 535, 341 1, 954, 349 |-..22.- 28. 1, 954, 349 
Washington.......2-0---2--- eee eee eee ee ee ee 34, 359 — BLO) |---| nee ene nn] one eee eee nnn f eee eee e nnn e ne 8,775 |----.-.----- 3,775 

252, 434, 000 23, 223,928 | 139,772, 000 6, 429, 512 72, 384, 000 3, 619, 200 48, 830, 697 5,659 | 48, 836,356 or Ct . 

as 

| Or 

| . 

|. : i | 4
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| | MINING INDUSTRY | 

The total value of the mine output of the five metals in Utah was 
$48,836,356 in 1936 compared with $31,651,571 m 1935 and $22,975,- 
534 in 1934. The value of the 1936 output was larger than that in 

| any year since 1929 and slightly larger than the average annual value | 
($46,068,160) for the decade 1927-36. The value of the copper output 
in 1936 increased $12,474,165 over 1935 and accounted for nearly 73 
percent of the total increase in value for the State. The increase 
in copper output was due entirely to increased. output of copper ore 
from Bingham by the Utah Copper Co. The substantial gains in the 
output of both lead arid zine in Utah in 1936 undoubtedly would have © 
been considerably greater if the important producers of lead-zinc ore 

| at both Park City and Bingham had not been closed by a metal-mine 
strike for more than 2 months during the last quarter of 1936. 

ORE CLASSIFICATION . . 

| Ore sold or treated in Utah, 1935-36, with content in terms of recovered metals 

. | | Mines | | | 
Source pro- Ore Gold Silver Copper | Lead Zine 

ducing 

1935 - |. Fine Fine | 
. Shorttons| ounces | ounces Pounds | Pounds .| Pounds 

_ Dry gold ore__.--.._----...---- 59; 413,063} 62,459.78} 680,409) 3,714,048) 1, 632, 708]_.._..___. 
Dry gold and silver ore__.....-- 23 151, 295| 22,645.80] 875,447) 2,315,556! 3, 086, 645/_.__.____- 
Dry silver ore_.....-.---.------ 43 70, 813} 3, 713. 95; 1, 598, 936 637,714} 2,610, 580}.---..---- 

(1) 635, 171] 88, 819. 53] 3,154, 792} 6, 667,318} 7,329, 933|__---_-__.. 

Copper ore.....---.-.---.------ 17| 6, 530, 569] 67, 689.79} 602, 852/119, 043, 058 9, 692] _....._--. 
Lead ore__...----...-.-..------- 88 78, 332) “9, 523.21] 1, 029, 525 692, 724) 24, 540, 936]_....-.._. 
Copper-lead ore. ---_--.--..---- 2) 11 . 40 366 1,012 3, 500] .-..._--_- 
Lead-zine ore......-.-.-.------- 24) 527, 513) 18, 471.07] 4, 418, 762] 3, 111, 105] 95, 135, 114/62, 213, 614 

() 7, 186, 425] 95, 684. 47| 6, 051, 505}122, 847, 899)119, 689, 242/62, 213, 614 

. , Total, lode mines... _--- 1 203] 7, 771, 596)184, 504.00] 9, 206, 297/129, 515, 217/127, 019, 175}62, 213, 614 . 
Total, placers._......-.-.-.-.-- 31]---------- 255. 80 $2|__....---.-]-------.---|------ ee 

1936 1 234! 7, 771, 596/184, 759. 80} 9, 206, 329/129, 515, 217}127, 019, 175|62, 213, 614 

Dry gold ore.....-.-.-.---.--.-- 44) - 350, 484] 58,447.71} 691,900] 3,972,143] 1,014,973]_.-.______ 
Dry gold and silver ore_-..._.-. 14; 122,675) 16,979.76; 789,904) 1, 721,869; 2,694, 368}....--.___ 
Dry silver ore___..-....-----.-- 48 99, 662; 4, 933. 39] 1, 608, 225 666, 563] 2, 655, 419}_.__..___- 

(4) 572, 821} 80, 360. 86} 3,090,029; 6,360,575) 6,364, 760|...-..-._. 

Copper ore......--------------- 913, 774, 589|117, 287. 20] 1, 061, 547/242, 056,908] 21, 973/___.__-__- 
Lead ore_.....-.--...-.-------- 76 88,080} 5,901.86) 1, 155, 961 602, 300} 28, 158, 620)___....-_- 
Lead-zine ore_.-..---.----.----- 25| 562,402! 19, 732. 68} 4,690,095] 3, 414, 127/105, 226, 647/72, 384, 000 

(1) |14, 425, 071/142, 921. 74] 6, 907, 603/246, 073, 425/133, 407, 240/72, 384, 000 

Total, lode mines-__._.-_- 4 171/14, 997, 892)}223, 282. 60! 9, 997, 632|252, 434, 000)139, 772, 000}72, 384, 000 
Total placers.__..--__.....----- 28}... -- 161. 40 13]_-_2-- 2-22 |e eee 

1 199/14, 997, 892|223, 444. 00} 9, 997, 645/252, 434, 000/139, 772, 000/72, 384,000 

1 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes.
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. Value of metals from ore sold or treated in Utah, 1935-36, by classes of ore 

Ore 
Class (short Gold Silver | Copper Lead Zine Total 

tons) . 

1935 
Dry gold ore.__.........-.__.-_] 413, 063/$2, 186,093] $489, 044) $308, 266] $65, 308)_..___.___}$3, 048, 711 
Dry gold and silver ore_........}| 151,295) 792,603] 629,228; 192,191) 123, 466|....__.--_-| 1, 737, 488 
Dry silver ore___.--...--.------ 70,813} 129, 988] 1, 149, 235 52,930) 104, 423/___._-_-__] 1, 436, 576 

| 635, 171] 3, 108, 684| 2, 267,507} 553, 387) ~ 293, 197].__-______] 6, 222, 775 vote 

~ Copper ore...-_-.--------------| 6, 580, 569] 2, 369,143} 433,300] 9,880,574] -38s|________l12,683,405 
Lead ore...-.--.---------------| 78,332] 333,312} 739,971] | 57,496] 981, 637|___-__----| 2,112, 416 
Copper-lead ore._____-_-______-] 11 14 263 84 140)______-_-- 601 
Lead-zine ore_....-...-.-.-.-..| 527,513] 646, 487] 3,175,985) 258, 222) 3, 805, 405/$2, 737, 399/10, 623, 498 

7, 136, 425] 3, 348, 956] 4, 349, 519/10, 196, 376} 4, 787, 570} 2, 737, 399] 25, 419, 820 

| Total, lode mines____.._-| 7, 771, 596} 6, 457, 640] 6, 617, 026)10, 749, 763] 5, 080, 767| 2, 737, 399131, 642, 595 
Total, placers_._..__..-_._____-|..-_------ 8, 953 23}---------]----------]---------- 8, 976 

7, 771, 596] 6, 466, 593} 6, 617, 049/10, 749, 763] 5, 080, 767) 2, 737, 399}31, 651, 571 

| 1936 ee ee ee es ee 
Dry gold ore. __-_.__.._..-..---] 350, 484) 2, 045,670) 535,876) 365, 437 46, 689).__..__.__| 2, 993, 672 
Dry gold and silver ore.-...----| 122,675} 594,291} 611,781) 158,412) 123,941/)__..______] 1, 488, 425 | 
Dry silver ore__-._...._.._..__- 99,662; 172, 669) 1, 245, 570 61,324; 122,149)._.______.] 1, 601, 712 

572, 821} 2, 812, 630; 2,393, 227| 585,173} 292, 779).._.___-..] 6, 083, 809 

| Copper ore..__.._.-_.-..-------|18, 774, 589) 4, 105, 052| 822, 168122, 269,244 1, O11|______----|27, 197, 475 
Lead ore. --.-.-.--_-----.-...-- 88,080} 206,565} 895, 292 55, 411; 1, 295, 296)_____..___] 2, 452, 564 
Lead-zine ore......-.-..-.-....| 562,402] 690, 644) 3,632,479] 314,100} 4, 840, 426) 3, 619, 200/13, 096, 849 

14, 425, 071 5, 002, 261| 5, 349, 939) 22, 638, 755) 6, 136, 733] 3, 619, 200 42, 746, 888 

Total, lode mines... ___..|14, 997, 892| 7, 814, 891| 7, 743, 166/23, 223, 928] 6, 429, 512| 3, 619, 200] 48, 830, 697 
, Total, placers.-.....-......---_]--..--___- 5, 649) 10)... |---| 5,659 | 

| 14, 997, 892| 7, 820, 540| 7, 743, 176/23, 223, 928] 6, 429, 512] 3, 619, 200/48, 836, 356 | 

Gold ore.—The output of gold ore in Utah was 350,484 tons (including 
83,400 tons of old tailings) in 1936 compared with 413,063 tons (in- 
cluding 185,293 tons of old tailings) in 1935. All the old tailings in 

_______both 1935 and 1936 were from the Manning dumps and were re-treated = 
by cyanidation. Most (175,936 tons) of the gold ore in 1936 was 
smelted. Gold and silver mills treated 90,968 tons of ore and 83,400 
tons of old tailings. Eleven properties in Tooele County (chiefly in 
the Mercur district) produced 158,133 tons of gold ore and old tailings 
in 1936, and six properties in Salt Lake County (chiefly in the Bingham 
district) produced 101,760 tons of gold ore; most of the remainder | 
came from the Tintic district. 

Gold and silver ore-—Fourteen properties produced 122,675 tons of 
gold and silver ore in 1936 compared with 23 mines producing 151,295 
tons in 1935. All the gold and silver ore produced in 1936 was shipped 
crude to smelters; more than half of it came from the Bingham district 
and nearly all the remainder came from the Tintic district. | | 

Silver ore —The output of siliceous silver ore was 99,662 tons in 1936 
compared with 70,813 tons in 1935. About 67 percent of the total in 
1936 came from 20 properties in the Tintic district, and most of the 
remainder came from the Park City region. 

Copper ore.—The output of copper ore in Utah was 13,774,589 tons 
in 1936 compared with 6,530,569 tons in 1935 and 4,092,303 tons in 
1934. All but 689 tons of the 1936 output came from the Utah 
Copper mine at Bingham. Metals recovered from copper ore were 
valued at $27,197,475, or 55.69 percent of the State total. 

153336—87——34
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Lead ore.—The output of lead ore was 88,080 tons in 1936 compared 
| with 78,332 tons in 1935. The entire production in 1936 was shipped 

crude to smelters; nearly half of it came from Tooele County, chiefly 
from the Bluestone and Honerine mines at Bauer, and most of the 

| remainder came from Utah and Salt Lake Counties. : 
Lead-zine ore-—The output of lead-zinc ore was 562,402 tons in 

1936 compared with 527,513 tons in 1935. The increase in lead- 
. zine ore in 1936 undoubtedly would have been much greater if the 

chief producers had not been closed for more than 2 months due to a 
labor strike. More than half the lead-zinc ore produced in 1936 came | 

_ from the Bingham district, and most of the remainder came from 
Park City. Metals recovered from lead-zinc ore in 1936 were valued 
at $13,096,849, or 26.82 percent of the State total. All the lead-zinc | 
ore produced in 1936 was treated at flotation concentrators at Midvale, | 
Bauer, Tooele, and Park City. | | | 

' Ore sold or treated in Utah, 1985-86, by counties, with content in terms of recovered 
| a metals 

, DRY GOLD ORE 7 | 

County Ore Gold Silver Copper Lead Zinc 

7 1935 . Short tons | Fine ownces| Fine ounces| Pounds Pounds Pounds 
Beaver........---------------- 39 5. 32 70 113 © 1,103 |.------.---. 
Box Elder. ...-.-.-.---------- 98 89. 60 64 12 1, 700 |-.---------- 
Garfield_.-.......-_-.--.----- 1 107. 91 821 |. 8 49 |_._.-.-_-_-- 

! Tron_.--.--.---2--2-seee eee 1, 385 620. 60 4,352 |....------.-|.-----------|_-.--------- 
Juab......-........-.---..-.-.| 25,424 | 8,324.39 | 132,140 [149,178 | 124,178 |--- 
Millard.-.-...-.--.---.--0-.- 964 450. 36 247 13,294 |____.._..___].--.--.. 00 
Piute..-....-.--.-..-----2-.--] 16,608 | 4, 259.07 24, 045 6, 546 33,001 |_....-...-.- 
Salt Lake...................| 98,421 | 10,840.34] 169,400] 2,963,944] 518,931 |.-----_---_- 

- Sevier.........--.------------ 4 1. 80 17 joe fe ------ |. 
Tooele_...-.....-...---..--.-.| 217,179 | 19, 255. 20 868 1, 120 1,969 |-..-.-..--.- 
Utah.................--.-.--| 57,935 | 18,494.39 | 348,385 | 579,833 |. 951,777 |_-_--------- 
Washington_-......-.-------. 5 1.80 |.....-..---_|-----------_]_-_-_--------|-------2--- 

| woe 413,063 | 62,459.78 | 680,409 | 3,714,048 | 1,632,708 |___.._.____- 
Box Elder_...---------------- 539 79. 67 36 37 1, 726 |__.--------- 

Tron..-----.------se sees eee 3,902 | 1, 565. 42 11, 036 |._...----.-- a en 
Juab_..............--.......--| 2,186 | 7,321.93 | 146,213 | 217,836 | 264,841 |---- 7 
Millard-........-----.--.--..- 648 173. 80 1, 708 24, 467 |__..--.-----|----.------ 
Piute._.............---.------ 18, 742 4, 659. 45 19, 415 5, 274 19, 674 |_-_-.-__---. 
Salt Lake.........-........--| 101,760 | 9,795.30 | 164,788 | 3,515,947 | 364,312 |---_---_ 2 
Tooele_._.----------.------.-- 158, 133 | 15, 339. 20 812 9, 362 |__-.-.---_--]-.---.---.-- 
Utah..................| 34,584 | 19,499.34] 347,888 | 199, 220 | 364,392 |--- 
Washington-.-.......---------- 20 13. 60 9 j_.----------]-----.------]-.---------- 

350,484 | 68,447.71 | 691,900 | 3,972,143 | 1,014,973 |________.... 

: DRY GOLD AND SILVER ORE 

1935 : 
Beaver. ....-.---------------- 785 122. 70 8, 125 2, 900 17, 221 |_..--------- 
Tron_....--------------.------ 128 36. 60 1, 894 |-...---.----|------------|------------ 
Juab_..................--...-| 87,087} 6,938.56 | 251,298) 408,784 | 399,046 |__.--- 
Piute._......--..-----.--_---- 33 13. 59 433 893 40 |-.-..-.----- 
Salt Lake.................-.| 105,913 | 14,373.03 | 573,081 | 1,887,478 | 2,396,204 |---------_-- 
Sevier. .....-.------...------- 18 8. 80 264 |..-.--------|------------]------------ 
Utah..-.........-.--.-s- oe 6,591 | 1,082.12 39, 078 11, 404 | 243,307 [22222027227 
Wasatch......--.-.-...-.----- 740 70. 40 4, 304 4; 097 30,737 |_.-----.---- 

151,295 | 22,645.80 | 875,447 | 2,315,556 | 3,086,645 |... 
1936 ————e ee eee eee Eee 

Beaver_....--.------.-------- 559 67. 00 _ 8, 897 116 12, 128 |_..._..----. 
Juab_._.....-------.-----.---- 35, 472 6, 442. 51 270, 212 357, 178 557,403 |_...-------- 
Millard...-...--.--.-.-.-.--- 184 14. 40 980 1, 61 a 

Piute.......--.-.-.---.-0- 0 185 42, 35 1, 534 2; 726 5, 587 |._-...--.--- 
Salt Lake_..-....-....-.....-.| 69,535 | 8,102.66 | 407,147] 1,125,819 | 1,757,387 |.---...-_-_- 
Utah.........---...-.-.---.-| —-16,740 | 2,310.84] 106,134 | 234,769 | "358,298 |---- 2 - 

122,675 | 16,979.76 | 789,904 | 1,721,869 | 2,694,368 |.___...._...
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Ore sold or treated in Utah, 1935-86, by counties, with content in terms of recovered 
metals—Continued 

DRY SILVER ORE 

County Ore Gold Silver Copper Lead Zine 

1935 | Short tons | Fine ownces| Fine ounces| Pounds Pounds Pounds 
Beaver_....-.-.-------------- 274 8. 80 6,400 |------------|---.--------]------2____e 
Box Elder____.--.-----2_22--- , 817 223. 80 64, 833 410 1, 825 |----.2 2 _e 
Grand__-..-------------------] | | ne 219 |_-_-.-------|--.-------_.|------ 8 _ 
Tron. ._.--- 22 800 22. 20 7, 169 253 3, 700 |------_---__- 

vere cee Juab. ser er ewe Tae Tew ewww ewer ss Te . 20, 785 . _ . 984, 23 - . . 290, §23 de 126, 845 1, 006,249 ele hg st ee ne ee _ - - eee eee 

Piute.......---.------------- 28 3.94 461 | 176 2,434 |... 
Salt Lake_....-_-. 2-22 ee 313 13. 73 2,777 2, 391 10, 827 |----.-______ oo 
Summit____------ eee 8, 207 699. 36 97, 293 17, 964 120, 835 |.--...______ 
Tooele._.....-._-__-__------..- 2, 608 106. 50 39, 811 13, 596 33, 778 j----------_- 
Utah... 2 ee 34, 891 1, 569. 18 1, 051, 407 474, 939 1, 376, 021 |-.-_.-.-____ 
Wasatch__._._---.----- oe ' 2,089 82.21 38, 043 | 1, 140 54,911 |--.-_-_-____ 

1936 70, 813 3, 7138.95 | 1,598,986 | 637,714 2, 610, 580 |.---_..-___- 

Beaver_.__.-.....------.----- 3 .16 20 173 |.-......-...]...._......- 
Box Elder. ...-..--_---_--.---- 1, 185 149. 93 71, 046 2, 626 665 |... --_-_-_e 
Tron..._--.-- eee 236 |. . 31.18 5, 248 185 689 j-.-__-__-___. 
Juab. 22. ee 24, 484 1, 547. 72 270, 778 111, 634 571, 676 |..--_-_.-__- 
Salt Lake_____..---.----22 .- 4, 033 180. 51 23, 666 57, 296 118,318 |.--.__--___- 
Summit. _..----------- ee 19,029; 665.37 250, 855 10, 302 275, 594 |...-_-_____. 
Tooele........-.-.-.---------- 2, 887 95. 86 42, 149 57, 340 134, 211 J_.-- 2 
Utah___..-- ~~ eee 42, 596 2, 159. 86 869, 363 | 420, 148 1, 520, 060 j-..._______- . 
Wasatch.__.-.---.--- 2-2 5, 209 202. 80 75, 100 6, 859 39, 206 f--..--_-_-_- 

99,662 | 4,933.39 1, 608,225 | 666, 563 2, 655, 419 J..22 2 Le 

7 | COPPER ORE 

| 1935 | 
Beaver-_.--.._..._......-.-__.. 2 0. 09 32 316 58 |... e 
Garfield__._._...-_----_-____. 2 3. 79 11 §22 j_.-----.---_]_--- 
Grand .._....----..-.22.--.--- 14 Fell. 805 687 |.----.-...--|--.--5__----- 
Kane. ____-___- 22] 5 en 32 843 Joo 
Millard...-.-.--...---- ee. 166 31. 44 855 9,019 |.-------_-__ |e 2-2 
Salt Lake..........-.....-_...] 6, 530, 196 67, 648. 32 598, 097 1119, 012, 275 1,015 |_----_-_ 2. 
Tooele__.....--.---__._..-_._- 176 6.15 2, 995 13, 565 8,619 |. ------ 2 Le 
Uintah... 2 10 joe eee 25 5, 8381 {2-2 fe 

1936 6, 530, 569 67, 689. 79 602, 852 |119, 043, 058 9, 692 |.---__-__ 8. 

Salt Lake... ccn sce <sssse 13,774, 115- ALF, 275- 66-- -—-], 056, 776 241, 986, 065. “Tose see neem [oe ee ee eee 

San Juan..._-_ 2... 44 foe 3l 12, 707 |.---..------}_--.- 
Tooele_.....--.........._____- 339 11. 00 4, 589 20, 063 21,973 |_-.-..--___. 
‘Uintah... 22.2 os 9 3, 804 |-------- je 
Washington__....__--.-2 2. 83 . 60 142 34,359 |... -- 2 |e 

13, 774, 589 | 117, 287. 20 1, 061, 547 |242, 056, 998 . 21,973 |_--._______- 

LEAD ORE 

1935 
Beaver._.....-.---.--.-.--_.-- 254 7.99 6, 674 §23 78, 343 |_-- 22 - 
Box Elder..._......-.-...---- ys 49 [_----- le 675 |_-_---__--_- 
Garfield..._-..-...-.-..-..-- 3 1.30 3! 801 |_---_-.---- 
Juab_.. 22-2 5, 634 973. 95 111, 439 16, 945 1, 547, 229 |_._.-_______ 
Salt Lake.......-..-...-.....- 12, 001 3, 348. 09 114, 805 154,828 | 3,577,108 |._...____._- 
Summit ....-2--- ee 111 5. 90 3, 886 1, 240 60, 840 |_---_.-.-__.- 
Tooele_.........-.-_.._...___- 31, 623 1, 638. 08 205, 415 266,982 | 9,498,001 |.._._.______ 
Utah... 16, 693 847. 80 458, 327 102, 327 | 6, 258,240 |__-____.____. 
Wasatch.__.....-_---.--____.e 12,011 2, 700. 10 128, 891 149, 879 3, 519, 699 |_------_-__ 

1036 78, 332 9, 523.21 | 1,029, 525 692, 724 | 24, 540, 936 |__...-______ 

Beaver-...--.....------------- 295 7.04 3, 799 700 114,959 |_____._.___- 
Juab_._-- wee 6, 981 939. 56 77, 274 29,095 | 1,788,353 |_....-._____ 
Salt Lake.............__.--.-- 12, 335 1, 774. 58 112, 731 161, 834 | 3, 183,576 |._.__...-._- 
Summit. ._..-2-2- ee 766 36. 97 18, 146 7, 317 155,178 {_._._..____- 
Tooele... 2.2.2 43, 773 2, 018. 14 259, 456 219, 911 | 14, 663,291 |_-.._-______ 
Utah...- el 23,596 | - 1,120.02 674, 972 179, 849 |. 8, 262,603 j_.-....______ 
Wasatch._-.22- 2 s-- ee . 334 5. 55 9, 583 3, 594 40, 660 |... --___- 

- - | 88,080 | 5,901.86 | 1,155,961 | 602, 300 | 28, 158, 620 |___......
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Ore sold or treated in Utah, 1935-36, by counties, with content in terms of recovered _ 
| metals—Continued 

COPPER-LEAD ORE! 

| —— 
. County Ore © Gold Silver Copper Lead . Zine 

: 1935 Short tons Fine ounces| Fine ounces| Pounds Pounds Pounds 
| Salt Lake......-.----.-------- is 0.40 366 1, 012 3, 500 |..----..---- 

| | un 40 | 366 | ‘1, 012 3,500 |_...-------- 

a | 1 None produced in 1936. | | | 
| : 7 | LEAD-ZINC. ORE | | 

| | 1935 oe , 
Beaver__.......--------------- 539 67.90} 2,456] 5,847] 108, 750 178, 750 | 
Juab_......-------------------| «138 5. 67 1,173 573 21, 698 30, 546 
Salt Lake._..-..-...-.--------| 318,347 | 13,346.29] 2,036,397 | 2, 140, 759 | 66, 624,750 | 36, 092, 682 
Summit........-...---.-------] 104,398 | 2,060.34 | 1,307,109] 432,531 | 20,888,075 | 17, 492, 409 

- Tooele.....-------.---------.-] 26, 402 577.07 | 141,432 | 435,339 | 5,682,008 | 6, 295, 909 
| Utah.._-....------------- oe 1, 296 25.91 9, 555 5,328 | | 124, 680 296, 841 

Wasatch..........-.--.--.----| 79,398 | 2,387.89 | 920, 640. 90,728 | 1,685,153 | 1,826, 477 

| 527,513 | 18,471.07 | 4,418,762 | 3,111,105 | 95,135,114 | 62, 213, 614 

1936 Tp fp 

Juab_...-.-2--2---------------| 897 11. 48 3, 350 1,898 | 58,314 96, 400 
Salt Lake.......-..-----------| 299, 768 | 12,607.35 |. 2,038,963 | 2, 104,398 | 60,248,038 | 34, 872, 860 
Summit_........-------------| 108,943 | 2,575.06 | 1,422,569 | 453,348 | 22,995,489 | 16, 450, 340 
Tooele......-.----------.-----| 42,421 | 1,364.00 | 230,628 | 749,922 | 9,673,090 | 9, 857, 400 
Utah........--.--------------- 6, 641 587. 54 52, 889 27,438 | "915, 386 400, 180 
Wasatch. _........-----.-----| 104,032 | 2,587.25 | 932, 696 77, 123 | 11,336,330 | 10, 706, 820 

| : | 562, 402 | 19,732.68 | 4,690,095 | 3,414, 127 |105, 226,647 | 72, 384, 000 

| Zine products (as marketed from Utah mines and mills) sold to smelters and | 
| electrolytic plants, 1935-36 | 

| . Quantit Average 
uantity. assay ¢ . 

Classification County (dry Gross zine | ore and Recovered 
weight) concen- 

trates 

1935 , 
. Short tons | Pounds Percent Pounds 

Lead-zinc ore__.....-...-| Beaver and Salt Lake_.___.... 281 134, 883 24. 00 107, 867 
Zinc concentrates........| Beaver, Juab, Salt Lake, Sum- 64, 808 | 69, 433, 851 53.57 | 62, 105, 747 

mit, Tooele, Utah, and 
Wasatch. 

| 1936 | 65,089 | 69,568,734 | 53.44 | 62, 213, 614 

Zinc concentrates........| Juab, Salt Lake, Summit, | 73,458 | 80,426,142 | 54.74 | 72,384,000 
Tooele, Utah, and Wasatch. | 

METALLURGIC INDUSTRY 

The 14,997,892 tons of ore (including 83,400 tons of old tailings) 
produced in 1936 in Utah comprised 174,368 tons (including all the 
old tailings) treated at gold and silver mills, 14,336,482 tons (95.59 
percent) treated at concentration plants, and 487,042 tons shipped 
crude for smelting. 

Of the seven gold and silver mills active in Utah in 1936, two used 
straight amalgamation, one amalgamation, cyanidation, and concen- 
tration, one cyanidation and concentration, and three straight cyani- 
dation. The following table gives data covering operations at gold 
and silver mills in 1935 and 1936:
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Mine production of metals from gold and silver mills in Utah, 1935-36, by counties, | 
an terms of recovered metals | 

Recovered in bullion Concentrates and recovered metal 

Ore Pp 

County treated Amalgamation Cyanidation [Concen-| _ 
weight)}—; |__| “a1#S | Gold | Silver |Copper| Lead 

Gold Silver Gold Silver | duced 

1935 Short | Fine | Fine | Fine | Fine | Short | Fine | Fine | | : 
meee toms | Ounces | Ounces | ounces | Ounces | fons | ownces | ounces | Pounds| Pounds =~ 

| Box Elder.-._.- 70 23. 60 6 |.-...-----|-------- 41 8.46 16 5 | 1,158 
Tron........--.- 800 |........--|..--.--.]| 204.60 259 |_..---_- |. eu |---| e eee eee 
Juab....------- 60} 13.00 8 |._-_.-_--|---- 3 | 17.58 14 |---| o ee. | 
Piute__......--| 13,468 | 1,079.91 | 2,086 | 1,079.91 | 2,086 26 | 324.49 | 2,918 |________]----_--- 
Tooele_..-.----/211, 465 |_.._.---..|_._._.-.]13, 603. 13 221 |_.......|_..----|--------|--------|-------- 
Washington. --- 5 1.80 j_-w fee fe fd ee 

93 |205, 868 | 1,118.31 | 2,100 (14,887.64 | 2,566 33 | 350.53 | 2,948 5 | 1,158 

Box -Elder_-_-_-.- 500 41.14 9 {Lee epee eee 
- Jron_...-.....-- 913 |.....-.---}-.------ 290. 72 497 |__.. flee eee eee 

Piute.....__---} 16,200 | 1,445.05 | 2,378 -| 1,445.05 | 2,377 27 | 228.20 | 1,693 |..-_.-_-|_.------ 
Tooele... ..---.|156, 735 |.-------.-|--------|14, 618. 40 124 88 | 193.00 |.-.-...-]__-.-.--|-------- : 

- Washington. .-_- 20 13. 60 9 jie fel eee 

| 174, 368 | 1,499.79 | 2,396 116,354.17 | 2,998 115 | 421.20 | 1,693 |__....._]_-.-__.- 

Seven concentration plants (all using straight flotation) were in 
7 operation in Utah in 1936. Four treated lead-zinc ore, two copper — 

ore, and one gold ore. The following tables give data on concentrates a 
produced in Utah in 1935 and 1936: , 

| Mine production of metals from concentrating mills in Utah, 1985-36, by counives, | 
, an terms of recovered metals 

Concentrates and recovered metal 

| | Ore | | °&;.| |. ~~ : 
— ounty | smiled | Concen-| | 

trates Gold Silver Copper | Lead Zinc 
produced 

Short Short Fine Fine 
1935 tons tons ounces ounces Pounds Pounds Pounds 

Beaver__._...-.-.------- 509 402 66, 49 2, 346 5, 801 108, 166 168, 678 
Tron..-.--.-------.-----e 500 86 1, 20 2, 983 253 3, 700 |_--...------ 
Juab.._....------------- 133 55 5. 67 1, 173 573 21, 698 30, 546 
Salt Lake_.._._.........| 6, 844,896 | 351,010 | 79, 457.99 {2, 632,895 |115, 411, 432 | 66, 565, 465 | 35, 994, 887 
Summit_..........-.----| 104,398 | 32,544 | 2, 060.34 /1, 307, 109 432, 531 | 20,888, 075 | 17, 492, 409 
Tooele...........-.-----| 26,914] 17,392 600.17 | 145, 023 435,339 | 5,878,622 | 6, 295, 909 
Utah.._...--.----------- 1, 296 577 25.91 9, 555 5, 328 124, 680 296, 841 
Wasatech.._..----..----- 79, 398 4,122 |} 2,387.89 | 920, 640 90, 728 1, 685, 153 1, 826, 477 

7, 058, 044 | 406, 188 | 84, 605. 66 {5, 021, 724 |116, 381,985 | 95,270, 559 | 62, 105, 747 

1936 
Tron.....-...------- 2 --- 180 17 55. 00 §84 |]_-.- el eee . 
Juab... 597 194 11. 48 3, 350 1, 898 58, 314 96, 400 
Salt Lake. ._.._._..__.._|14, 073, 668 | 542,933 |129, 877.35 [3, 095, 637 |238, 025, 631 | 60, 248, 038 | 34,872, 860 
Summit_.....-.-....----| 108,943 | 33,185 | 2,575.06 |1, 422, 569 453, 348 | 22,995, 489 | 16, 450, 340 
Tooele. .......-2--.----- 42, 421 29,550 | 1,364.00 | 239, 628 749,922 | 9,673,090 | 9,857,400 
Utah... ele 6, 641 1, 979 587. 54 52, 889 27, 4388 915, 386 400, 180 
Wasateb-......2222222-- 104, 082 29,367 | 2,587.25 | 932, 696 77, 123 | 11, 336, 330 | 10, 706, 820 

, 14, 336,482 | 637, 225 137, 057. 68 |5, 747, 353 239, 335, 360 |105, 226, 647 | 72,384, 000
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Gross metal content of Utah concentrates produced, 1985-36, by classes of concentrates 

| Concen- Gross metalcontent = — 
- trates ce 

Class of concentrates produced 

| | woekt) | Gold Silver | Copper | Lead | Zine 

1935 
Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 

Dry and siliceous--...-...-.----- 115 343. 27 | — 5, 915 264 | 6, 372 |-.--..-... 
| Copper_------------------------| 178,288 | 66,111.70 | 596,498 |116, 773, 890 |..-.....____|__------_- 

Lead.__--._-------------------- 83,449 | 10,755.70 | 3,776,073 | 2, 651, 060 | 91, 721, 558 10, 558, 135 
Zinc..-.-..---------------+----- 64,808 | 2, 087.34 407,813 | . 791,062 |. 5,598, 488 169, 433, 851 
Tron (from lead-zinc ore)-------- 79, 611 5, 658. 18 238, 373 547,065 | 3, 680, 399 | 6, 745, 717 

. . 406,221 | 84,956.19 | 5,024, 672 |120, 763, 341 101, 006, 817 |86, 737, 703 

Dry and siliceous---..---------- 132 476. 20 2,277 |_..---------|------------|---c----2- 
| Copper_.-.---------------------| 386,009 | 117,270.00 | 1,056, 674 |243, 217, 766 |_.......___-|_-_-----_- 

Lead.._------.-.--------------- 94,639 | 11,124.92 | 3,982,350 | 3, 055, 457 |1061, 122, 834 |11, 410, 327 
Zine. .....---------------------- 73, 458 2, 625. 88 429, 901 813,006 | 6, 215, 284 /80, 426, 142 
Tron...---..-.------------------| 83, 102 5, 981. 88 277, 844 593, 538 | 4, 034,468 | 5, 691, 001 

. 637, 340 | 137,478.88 | 5,749, 046 |247, 679, 767 |111, 372, 586 97, 527, 470 

= Mine production of metals from Utah concentrates, 1935-86, in terms of recovered 
metals | 

| BY COUNTIES | 

| | | : Coneen- | Gold Silver Copper | Lead | Zine 

1935 Short tons | Fine ownces| Fine ounces| Pounds Pounds Pounds 
Beaver...---...--------------- 402 66. 49 2, 346 5, 801 103, 166 168, 678 
Box Elder. -...-----.---------- 4 8. 46 wy; =i 1,158 j-.---- 2+ oe. 
Tron. .......-----.-.-.------.- 86 1,20 2, 983 253 3, 700 |..-------__- 
Juab_......-.----------------- 58 23, 25 1, 187 573 21,698 | 30, 546 
Piute.........------.--------- 26 324, 49 2,918 j..----.---._]-------2- fee 
Salt Lake...........---.--..-- 351,010 | 79,457.99 | 2,632,895 |115, 411, 432 | 66, 565,465 | 35, 994, 887 
Summit. ...-..-...--------<-- 32, 544 2, 060.34 | 1,307, 109 432, 531 | 20,888,075 | 17,492, 409 
Tooele......------------.----- 17, 392 600. 17 145, 023 435,339 | 5,878, 622 6, 295, 909 
Utah.......--.--.------------ 577 25.91 9, 555 5,328 124, 680 296, 841 
Wasatch..-....-.-------.----- 4, 122 2, 387.89 | 920, 640 90,728 | 1,685,153 | ~ 1,826,477 

9 406,221 | 84,956.19 | 5, 024, 672 1116, 381,990 | 95,271,717 | 62, 105, 747 

Tron_...-..------------------- 17 55. 00 584}... flee 
Juab_.......------------------ 194 11, 48 3, 350 1, 898 58, 314 96, 400 
Piute........-...-------=----- 27 228. 20 1,693 |....---.----j------------|------------ 
Salt Lake_........------------ 542, 933 | 129,877.35 | 3,095, 637 |238, 025, 631 | 60, 248,038 | 34, 872, 860 
Summit. ..-_.-.---.---------- 33, 185 2,575.06 | 1,422, 569 453, 348 | 22,995,489 | 16, 450, 340 
Tooele....---.----.----------- 29, 638 1, 557. 00 239, 628 749,922 | 9, 673, 090 9, 857, 400 
Utah_.....-....--------------- 1,979 587. 54 52, 889 27, 438 915, 386 400, 180 
Wasateh.__....--.------------ 29, 367 2, 587. 25 932, 696 77, 123 | 11,336,330 | 10, 706, 820 

| 637, 340 | 137, 478. 88 : 5, 749, 046 (239, 335, 360 | 105, 226, 647 | 72, 384, 000 

BY CLASSES OF CONCENTRATES 

1935 | 

Dry and siliceous. ....--..-..- 115 343. 27 5, 915 253 3, 700 |_----- eee 
Copper. -...-...----------.--- 178, 238 | 66,111.70 596, 498 |113, 270, 673 |-.-.--..----]_.-- 2 eee 
Lead_............---...-.----- 83,449 | 10,755.70 | 3,776,073 | 1,840,282 | 87,826,903 }_-____.___1. 
Zinc. .....--.----.-------.---- 64, 808 2, 087. 34 407, 813 746, 702 | 5,303,577 | 62, 105, 747 
Iron (from lead-zinc ore). -.-._.- 79, 611 5, 658. 18 238, 373 524, 080 | 2, 187, 5387 |----..---.2. 

1036 406,221 | 84,956.19 | 5, 024, 672 |116, 381, 990 | 95,271,717 | 62, 105, 747 

Dry and siliceous.....-....--- 132 476. 20 2,277 |..----------|------------|.--.------ne 
Copper. ......-.-.--..-------- 386, 009 | 117,270.00 | 1,056, 674 |235, 921, 233 |___-.- 2 feel 
Lead__....--__------------- ~~ 04,639 | 11,124.92 | 3,982,350 | 2,080,778 | 96,841,408 |____.---_--- 
Zinc. ......----.-------------- 73, 458 2, 625, 88 429, 901 770,009 | 5,877,169 | 72,384, 000 
Tron. .......-------------- oe 83, 102 5, 981. 88 277, 844 563,340 | 2, 508, 075 |... 22 

637, 340 | 137, 478.88 | 5,749,046 (239, 335, 360 |105, 226,647 | 72,384, 000 

TT TT TT TTA aE
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Nearly 82 percent of the crude ore of smelting grade in 1936 was , 
siliceous ore, and nearly all the remainder was lead ore. The following 
tables give the contents of the crude ore smelted in 1935 and 1936, by 
classes and counties: | 

Gross metal content of Utah crude ore shipped to smelters, 1985-36, by classes of ore ; 

Gross metal content . 

Class of ore Ore (dry je _. 
weight) . 

_ _..| Gold Silver Copper | Lead | Zine | oe 

1935 
Short tons | Fine ounces |Fine ounces | Pounds Pounds Pounds 

Dry and siliceous...........-- 407, 655 72, 413. 05 3, 127, 601 6, 873, 364 | 13,056, 079 |-.--.._-___- 
Copper...--.-.--------------- 479 44.09 6, 106 45, 820 17,574 |_.___...._- 
Lead__...._...-.-._-- 2 -2-- 77, 798 9, 499. 43 1, 025, 788 845, 826 | 25, 386, 468 |_.....______ 
Lead-zine_......--..-------.--] 281 1. 41 110 55 91, 667 134, 883 

486,213 | 81,957.98 | 4,159,605 | 7, 765,065 | 38, 551, 788 134,883 

1936 . 

Dry and siliceous............- 398, 273 | 62,030.70 3, 082, 358 6, 558, 258 | 11, 083, 830 |... ___ 
Copper.._.-..---------------- 689 17. 20 4, 873 98, 373 27,931 |_._.._._____ 
Lead......---.__-_------_- +. 88, 080 5, 901. 86 1, 155, 961 786, 218 | 29, 377, 222 |. -.-- 

. 487,042 | 67,949.76 | 4,248,192 | 7,442,849 | 40, 488, 483 j_..-_._.____. 

Mine production of metals from Utah crude ore shipped to smeliers, 1935-36, in terms 
of recovered metals 

| BY COUNTIES | 

. Ore Gold Silver Copper Lead Zine 

1935 Short tons | Fine ounces | Fine ounces! Pounds Pounds Pounds 
Beaver_.........._.-_._--------- 1, 384 146, 31 18, 411 3, 898 102, 309 10, 072 
Box Elder. .__._________..- 2. 847 281.384 | . 64,924 417 8, 042 |___--__ Le * 
Garfield_............-...--.---- 6 113.00 | 871 530 850 |__._._____ 
Grand .__......._._.-.. 2-2. -. 1§ J--.-.--_- ee ' 1,024 687 |....--------|~ 0 
Tron. .___-.-...-.-.-.---_-_------- 1, 013 473. 60 10,178 |-...-.-222--} eee fe 
Juab.__....._.....-..-...--- eee 88, 634 | 17, 169.95 784, 216 700,341 | 3,071,936 |_.....____ 

a ane mere er wee eww em eee owen a lS —wmaeneceaenenmnel wae BQ ~~ non B43 weawwnmeaneneeelsaoaonwereseoertrtrtrmrmtrmltlt i i‘COSOSC NN 

Millard.__.._...-.-.---.-.-.-.-.| . 1,130 490. 80 1, 102 22,313 |__._---._.--|_.___-___- . 
Piute...................-...---- 3,201 | 1,792.29 17, 849 7, 615 35,475 |___..____. 
Salt Lake_...._._._...___.__-__. 212,005 | 28, 577.81 861, 364 | 5,021, 493 6, 563, 460 97, 795 
Sevier.........._._.-__..____... 22 10. 60 281 fue 
Summit_-_...._._..._.._______.. 7, 406 677. 06 85, 677 19, 204 156, 545 | ---__-._ 
Tooele__........-.---.--.--.---- 39, 609 7, 379. 70 245, 277 295, 263 | 9, 345, 753 |____._._.- ; 
Uintah... 2 ee 10 J-.--.. ee 25 5, 881 J.-L 
Utah_____-- 116,110 | 21,993. 49 1, 897, 197 1, 168, 503 8, 829, 345 |__-...__.. 
Wasatch.___.._.._..-.-_...._._- 14,818 } 2,852.03 171, 182 155,070 | 3,602,421 }_._._____- 

486,213 | 81,957.98 | 4,159,605 | 7,402,008 | 31,711,136 | 107, 867 
aoe ss § EES EES soe eee eS —E—E—T—eeee 

1936 
Beaver............-...--..-_.--. 857 74. 20 7, 716 989 127, 087 |... ee 
Box Elder...._..-..-.-..--.---- 1, 224 188. 46 71, 073 2, 663 2,391 |_...__._-. 

Tron..._...._._..--.-___-__----- 3, 045 1, 250. 88 15, 203 185 717 |__-_.------ 
Juab.._... ee 99, 123 16, 251. 72 764, 477 715, 743 3, 182, 273 |_._.-.-.-- 
Millard_......_........-.-._.-_-- 832 188. 20 2, 683 25, 728 3,565 |_..______- 
Piute._............--.---------- 2,727 | 1,583. 50 14, 501 8, 000 25,261 |. __.___.- 
Salt Lake__.___..............---| 187,878 | 19, 858. 65 708,434 | 4,884,133 | 5,368,593 |_._______- 
San Juan...._..-.-.-.-.-_-.-.-. 44 [2 ee 31 12, 707 |.--...--..--]__-__----. 
Summit_.........-......_____-- 19, 795 602. 34 269, 001 17, 619 430,772 |__.-__..-- 

- "Pooele_.......-..--.------------ 48,397 | 2,652.80 306, 882 306,676 | 14,819,475 |________-- 
Uintah..... 2-2-2 8 |_--_-.-.-2.. 9 3, 804 j_.----------|___.-_.-e. 
Utah...............-----...---.| 117,486 | 25,090.06 | 1,998,357 | 1,033,986 | 10,505,353 |_________- 
Wasatch._........_.......__-__- 5, 543 208. 35 84, 683 10, 453 79,866 |__.._--_-- 
Washington-__...--.-.-- .-.-.--- 83 . 60 142 34,359 j-----.--.2_L |e 

487,042 | 67,949.76 | 4,243,192 | 7,057,045 | 34, 545,353 j_......_--
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Mine production of metals from Utah crude ore shipped to smelters, 1985-86, in terms | 
| of recovered metals—Continued | | 

| | BY CLASSES OF ORE . 

| | | Ore Gold Silver Copper | Lead | Zine 

1935 1 
Short tons | Fine ounces| Fine ounces| Pounds Pounds | Pounds 

Dry and siliceous. .......--.---. 407,655 | 72,413.05 | 3,127,601 | 6,665,649 | 7, 295,179 |_...-._--- 
Copper. ....-..--.--.----------- . 1479 4+. 09 6, 106 43, 635 9, 692 |..__--..-. 
Lead_....-....-.-.-------------- 77, 798 9, 499.43 | 1,025, 788 692, 678 | 24,341, 396 |......__-- 
Lead-zine.......--.--.----------| 281 (1.41 7. 110 46 64, 869 107, 867 

486,213 | 81,957.98 | 4,159,605 | 7,402,008 | 31, 711, 136 107, 867 

| 1936 : 2 ee eee eee ee eee 
| Dry and siliceous__.......--.--- 398, 273 | 62,030.70 | 3,082,358 | 6,360,575 | 6,364, 760 |.-..._...- 

Copper.......------------------ 689 17. 20 4, 873 94,170 21,973 |---.--.--- 
Lead......---------------------- 88, 080 5, 901.86 | 1, 155, 961 602, 300 | 28, 158, 620 |..--.----- 

487,042 | 67,949.76 | 4,248,192 | 7,057,045 | 34, 545, 353 |_..--___-- 

|



| | 7 | 
| 

| 
| REVIEW BY COUNTIES AND DISTRICTS 7 

Mine production of gold, silver, copper, lead, and zinc in Utah, 1935-36, by counties and districts, in terms of recovered metals 
pe 

Mines pro- ! . . 
ducing Gold | Silver | | | otal a 

County and district sé ! Copper Lead Zine value | o 

Lode | Placer Lode Placer Total Lode Placer Total oO 

pad 

1935 | c 

Beaver County: Short tons | Fine ownces | Fine ownces | Fine ownces | Fine ounces | Fine ounces | Fine ounces; Pounds Pounds Pounds prj 
Beaver Lake.-..-....-- 3 |-------- 23 1.60 |--.1----.-.- 1.60 | 519 |_--.----..-- 519 217 7,875 |----..----- $762 kg 
Bradshaw ....-..--.--.- 1 j.------- (1) (1) a (4) (1) wenn ence en ne Q(Q) [een eee eee ee ee oe (1) . 
Lincoln.......-..------- 2 |-..----- 605 78. 20 |. ,.------ 73. 20 2, 720 |..2-.----e — 2,720 8, 747 108, 750 178, 750 17, 458 Q 
San Francisco. ........- 6 |... -.-. 962 127.00 |.-21 288k 127. 00 10, 823 |... 2-2 - 10, 823 711 83, 875 |---------.- 15,688 © 
Star and North Star..__ 2 |___----. 29 2.20 |_-..-------- 2. 20 205 |.---.-.-_._- 295 24 ‘4,975 |-------.--. 6490.0 Og 

Box Elder County: . rg 
Ashbrook.......-...---- i (1) (1) nocd eecneeee (1) (1) ween eee nee (1) (2) (¢) es Pee CE @9 tr 
Lucin...........------- 2 |_._.---- 4 ieee eee nee |e eee eee 146 |...--- 2-2. 146 48 (675 |---- ie 136 og ' 
Park Valley.......-...- 5 |_..-..-. 98 89.60 |_-.)_--o ee 89. 60 64 |. 64 12 1,700 |----..-_--- 3,251 ~ 

Garfield County: | | ti 
Colorado River.-....-..)....---- 1 [...----..-]----------.-| | 26.00 26.00 |-.--..-----. 4 4 |_.....-.----|-..-.-------|----------- 9138 B 
Henry Mountains... -_- 3 |..------ 6 113.00 |_....-...--- 113. 00 871 |...-.-----_- 871 530 850 |. -- eee 4,659 ‘> 
Imperial..........---2--|_------- 4 |---.----.-|-------- 2. | 18.20 — 13,20 |--------2 |e |---| eee [eee [eee eee 4622 & 

Grand County: | ~ 
Colorado River:......-.|.------. 7 |onee-----|------------| 102. 40 102, 40 |....-------- 14 14 |_----------|eeenteeeceee [eee ee eee eee 3,504 
Dewey....-.---.-------|-.------ 2 |...-------|----------2- | 35.00 35.00 |-..--.---__- 7 7 |.--..------.|------------}--------- ee 1, 230 iD 
La Sal 2-22... | eee 1 j....-.----]------------| | 2.60 2.60 |...-..--.---|------.. 2-2 |---| ene [ee ee ee eee fee ee ee 91 Co 
Miners Basin.....------ 2 2 15 |_-..--------| | 5.60 5. 60 1,024 |-.-.--_---_- 1,024 687 |__...---.---|----------- 989 

Iron County: . | NN 
Escalante........-.....- re 500 1.20 |--.-------.- 1. 20 2,983 |--..-----._- 2, 983 253 3, 700 |.-..--.-.-- 2, 355 pone 
Stateline.-.......-..--- g|.....-.-| 1,813 678,20 |...-------- 678. 20 10, 432 |....-----._. 10, 482 |............|----i-.-.---|----------- 31,235 Z 

Juab County: | . C2 
Detroit ?_...........---- 1j..--....| 1,960} 698,40 |..-L..----_- 698. 40 2,329 |..-2-- eee 2, 329 51, 566 |_....---.--.]_-.----.--- 30,308 ., | 
Fish Springs.-...-...... 4 |..---... 57 2.20 |-.--------.- 2. 20 4,213 |.-----.. 2 Le 4, 213 36 36, 650 |_o2 el 4, 574 2 
North Tintic......2.2.- 1 j..---. 4 |_..----- feeb ee] eee eee] 14 |_--- -2- ee 14 |e 2,975 |_-....-----. _ 129 
Spring Creek.........-- 2 |-.--4--- 77 80. 80 |---.----.--- 30. 80 1,561 |------------ 1, 561 133 825 |.-.-.------ 2,224 

intic 4......0.0.......- 25 |--.---.- 86,502 | 16, 281.00 |_-...........]| 16, 281.00 775, 250 |.-...-----.- 775, 250 648.735 | 2, 891, 250 30, 546 | 1, 297, 885 ky : 
West Tintic...........-. 1 j------.- (1) (1) wooo eee eee (1) (1) wane eee nee (1) (1) (1) a eeeneneee- (1) > 

Kane County: Glendale..-- 1 |-------- 3 |------------|--- eee [eee eee - 82 |..---------- 32 ht 8 
Millard County: | Hs 

Detroit 3_...--.--.2. 22. 6 |..------ 1, 1380 490. 80 wo nteen--e-- 490. 80 1,102 j__-...-...-- 1, 102 22,313 |_.--.-.--.-.|----_------ 19, 822 

Sawtooth Mountains. _.!........ § {---.------|------------' 45.00 45.00 [eee eel 7 7 lool [eee eee 1, 580 

See footnotes at end of table. | bo en 

| | bo 
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oo | a | | : boy | a



Mine production of gold, silver, copper, lead, and zinc in Utah, 1935-36, by counties and districts, in terms of recovered metals—Continued gs 
TTT ne SY 

Mines pro- : ducing | Gold Silver Total 

County and district a Ore jo Copper Lead zine value 

Lode | Placer Lode Placer Total Lode Placer Total 

Piut 18 pontinued Short tons | Fine ounces | Fine ownces | Fine ounces | Fine ounces | Fine ounces | Fine ounces| Pounds Pounds Pounds 
iute County: . 

Gold Mountain--____._- 2 |_---..--. 18, 821 2, 791. 80 |-.--------_- 2, 791. 80 10, 201 f-.-- 2 10, 201 j-..2 fee $105, 045 Gk Mount Baldy. -.---._-- 1 fie eee 2, 616 1, 331, 80 j--..--.-..-.| 1, 331. 80 18, 216 |..-..2 22 13, 216 6, 121 30, 325 |... 2. 57, 833 
Ohio. 222-22 i 232 153. 00 }---- ee 153. 00 1, 622 |---- 1, 522 1, 494 5, 150 |-...--..2.- 6, 779 

Salt Lake County: iS Big Cottonwood---.-_-_-- is 1, 290 67. 20 |.-..-------- 67. 20 19,911 fo. 22 19, 911 21, 362 421, 500 97, 795 39, 599 he 
Little Cottonwood- -._- js ee 689 a 93. 00 19, 058 |-- 22 -- 19, 058 19, 361 121, 275 2, 296 23, 512 4 
Smelter. ...-.-.-.--..-- 2 |-------- ll 40 fie —. 40 366 j.-..-- 28. 366 1, 012 3, 500 |.--------_. 501 ic 
West Mountain 5_______ 19 2 |7, 055, 212 | 109, 409. 60 3.60 | 109, 413.20 | 3, 455, 538 |.-.-....-._.| 3, 455, 588 |126, 120, 952 | 72, 586, 150 |35, 992, 591 | 21, 268, 289 ed San Juan County: > 
Blue Mountains___---__|.-...._. 1 |_.----....|------------ 6. 80 6.80 |..-.---.-2.2]---2- 2] | |e ee |e eee 938 6 Colorado River....---.-|.-..-__- 2 |.--..-----|-------e eee 10. 20 10, 20 |...2..-----2|---. 02 |e eee |e eee nee | -oe eee | ene eee 357 

Sevier County: Henry--._- 2 |-.-----. 22 10. 60 j|--------2.- 10.60 | . 281 |...--.-..2-- 281 |_..-.-222-- |. ee 573 
Summit County: Uintah__- 7 jo..--.--| 112, 716 2, 765. 60 |---.--------| 2,765.60 | 1,408, 288 |...._..._._.] 1, 408, 288 451, 735 | 21, 069, 750 |17, 492,409 | 2, 758, 953 4 
Tooele County: . b> 

Camp Floyd-.-._._.__-- 5 |-----.--] 216,447 | 18,766.00 |............| 18, 766.00 487 [oo -eneee ed 487 |.....- 2.25 |---|] eee 657, 160 i 
Clifton. ....-.-2--__-__- 7 |... 2. 1, 786 63. 40 |----.-...._- 63. 40 18, 081 |-..-.--._._- 18, 081 19, 241 386, 925 |..-...-.-.. 28, 695 bd 
Erickson ....-...-.._--- 3 |[-.---..- 136 11.80 }-.-- ee 11. 80 2,770 |. -....--.-. 2, 770 72 6,075 |..--22 2, 653 oO 
Free Coinage..._..-_-_- 2 |-----e 76 |-.--.-------|-------.---- |e. 2-2 462 |... 2 2 Lee 462 12 52,975 |...-.-.---- 2, 452 eS 
Lakeside --..--.----_-_- 5 237 60 Jee . 60 249 j_--_---_e 249 313 — 78,950 |--....----- 3, 384 rs 
Ophir. _...2.222.2 22 2_- 12 j........] 19,729 203.40 |.--.....-...| 203.40 155, 527 |... 155, 527 535, 807 | 4, 784, 700 | 4, 334, 818 545,496 ~*~ 
Rush Valley__....---_-- 12 |......--| 38,908 2,073.40 |.........-.-] 2,073. 40 217,575 |---.-2 217, 575 175,145 | 9,913,675 | 1, 961, 091 726, 323 jet 
West Mountain 5._____- 5 128 16.00 jo.-- ee 16. 00 | VTL fence 171 12 425 |_.02...--2- 701 to 
Willow Springs......._- 2 |_------ 541 448, 40 [22 448, 40 199 Joel 199 |... 2... 650 |.....--..-- 15, 863 2 Uintah County: | “ | 
Carbonate._........---- ee 10 |------------|------------|---.-.------ 25 |.-.-.-----0- 25 5, 831 |...---2-2 oe]. 502 . Green River_..-.-..___}--.-2- 4 [e-.lefe ee 5. 40 5.40 |.-----..----].--- 2 |e ee | |e eee eee 189 mS 

Utah County: - 
American Fork.____.-.- a ne 3, 059 776. 40 |.....------- 776. 40 17, 273 |-------.-2-- 17, 273 58, 337 179, 900 296, 841 64, 688 
Tintie 4... 2-2-2 ee 10 |--------| 114,347 | 21, 243.00 |-...--....--| 21, 243.00 | 1,889,479 |.....-......] 1,889,479 | 1,115,494 | 8,774,125 |....______- 2, 545, 119 

Wasatch County: oO Blue Ledge._....-.-.--- § j-..-...-| 93, 441 5, 223.80 |.---..------| 5, 2238.80 | 1, 069, 554 j_._.....___.] 1, 069, 554 235,651 | 5,183,175 | 1,826,477 | 1, 258, 826 
Snake Creek__.___--__- 2 |-------. 797 16. 80 }|-.---2 eee 16. 80 22,414 | - 2 22, 414 10, 193 107, 8325 j..-.-.-..-- 21, 837 7 

Washington County: Bull 
Valley___-.--------____- 1 jeu... 5 1.80 |--.---2 Lee 1,80 |...----2--- |---| eee eee ee eee ee 63 : Undistributed 6-2-2} 1, 552 447.00 |------__-e 447. 00 74, 272 }.. 2-8 74, 272 2, 217 169, 025 j...----.... 75, 973 

Total Utah__...._.__.} 203 31 |7, 771, 596 | 184, 504. 00 255. 80 | 184, 759.80 | 9, 206, 297 32 | 9, 206, 329 |129, 515, 217 |127, 019, 175 |62, 213, 614 | 31, 651, 571 
EELS SSS! —EE———E—E———S=|_ —E——EEEE=E—ES———S=——————_—___——__ —E————— | Se | ee [| ee |



| 

1936 | . 

Beaver County: | 
Beaver Lake. -.......-- ee 1 fee eee se 9 22 |_...----.---|--...--.8 9 
Bradshaw .....-------.- 2 |------.- 7 |------------|---------.--|---------- 235 |.-....------ 235 54 5, 783 |----------- 453 
Newton........-.--..-- 1 |----e ee "25 5. 00 ne 5. 00 430 |_-..-.------ 4380 |----......--|-.----------|---e eee 508 
San Francisco. ......-.- 4 |. 2. 818 68. 00 |---.-------- 68. 00 6,971 |-.---.---.-- 6, 971 913 119,978 |_.---..-..- 13, 382 
Star and North Star---. i ee 6 1.20 |--....-.---- 1, 20 71 |---...------ 71 |.....-------| —-1, 826 |------ 22. 158 2 . 

Box Elder County: © 
Ashbrook. ............- 1 |.--.-2.- (1) (1) wewinenennnne (1) (1) wnnennenenee (1) (1) —() anne eee (1) i. 
Park Valley.........--- 5 |----.-.- 554 82,40 |-...-.---.-- 82, 40 417 |_-.---.--.-- 417 717 1,913 |---.....-.. 3, 361 oO 

Garfield County: Imperial. -|__...._- 5 |----------|----- eee ee | 6. 80 6.80 |--------.---|------------|-------- 8 | ee |e eee [eee eee 238 
Grand County: | TR . 

Colorado River........-|-.-..--- 7 |----------|------------| 8. 60 8.60 |.-----------|------------ |---| eee [eee] -e eee 301 4 
La Sal 3__.2.2 22 fee 1 j----------]------------} | 43.20 43,20 |.-----.--.-- 9 9 |.- 22 -- 22} ------------|------ ee 1, 519 < . 
Miners Basin_.._.-_----|-------. 2 |----------|------------] 8. 80 3.80 |.-----------|------------|------------ |---| -- eee ee eee eee 133 kx | 

Iron County: Stateline. -_..- 12 |..--..-- 4, 138 1, 596.60 |--/.--.---.-| 1, 596. 60 16, 284 |_.--...-..-. 16, 284 185 FIT foie nee 68, 543 kd . 
Juab County: . : S$ 

Detroit §..--.....-..-..- 1 |-.----.- (1) (?) endennenneee (1) (') wen ene neon ee ¢)) (*) ween ene n enn |---- ene nee (2) 
Fish Springs......------ 4|___.. 47 1.40 }_.1.-------- 1.40 2,936 |_.------_-_. 9,986 |.-..-..----- 27, 674 |....------- 3,506 © 
Spring Creek._.......-- 7 |.------- 105 10.80 |_-1_-------- 10. 80 2,204 |. e- 2, 204 1,489 | 3,652 |_.--_---__- 2,300 © 
Tintic 4..........-.----- 17 |--2-2---] 97,551 | 15,613.80 |-- 1-7" 777""} 16,613.80 | 754,727 |-.......--.-| 754,727 | 683,489 | 2,888,065 | 96,400 | 1,331, 571 y 
West Tintic._.......... 2 () (1) wndeneneccne (1) (4) own eenen nnn (1) (1) (1) wen en enneee ) bs 

Millard County: 
Detroit 3_....-....--.... 2 |-----.-- 648 178.80 |.-.-.--...-. 173. 80 1,703 j-..---...-.-) 1, 703 24, 467 |--..---.---.}---.----... 9, 653 a 
Leamington. ._..-.----- : i ne 184 14.40 |... .---_.- 14. 40 980 |-.-------..- 980 . 1,261 «2B, 565 [eee «1,543 
Sawtooth Mountains.__|.......- 6 |.--------.|------------| 70.00 70.00 |...-------.- 4 4 | oo wenn |-n anne lee ee |e ee eee ee 2,453 

Piute County: ! | .. ce 
Gold Mountain---_...-- 2 |_-.-.--- 16, 467 3, 369.40 |..J.--......] 3,369.40 8, 989 |... Lee 8,989 |... |e ee 124, 891 > 
Mount Baldy.....-...- 1 j-.------ 2, 234 1, 234.00 |--/.------.- 1, 234. 00 10,377 |_.---....--- 10, 377 5, 217 19,674 J. §2, 612 og 
Ohio.......---...--.--- 3 |.------ 226 98.40 |_.-.--_--__- 98. 40 1, 583 |...----.-.-- 1, 583 2, 783 «6, 587 [----- ee 5, 183 

Salt Lake County: | . p> | 
Big Cottonwood--.-_...- (a 2, 319 239. 20 |_./.-.-..--- 239. 20 42,989 |_....--.--_. 42, 989 41, 837 641, 326 29, 480 76,491 'A 
Little Cottonwood-....- ie 571 47,60 |.._..------- 47. 60 7,543 |_--.-------- "7, 543 3, 761 72,522 |... 11,1900 tO 
West Mountain §______- 16 |...-.---|14,258,656 | 149, 449.20 |_...........| 149,449.20 | 3, 753,539 |.........._.] 3,753, 539 |248, 905, 761 | 64,902, 783 /34, 843, 380 | 35, 764, 865 | 

San Juan County: | JN 
Colorado River.........|.....--- 6 |-------.--|----------.-| -26. 40 26.40 |..----------|---- eee nf eee eee] eee [pee [eee eee ee 924 
La Sal #......._.-------- 2 |-------- 44 |_.__--~----|-- 4... --|------e-e- 2 6381 | 12,707 |..---.-....-_|.-----.--..- 1, 193 O 

Summit County: Uintah... 8 |----.---| 128, 738 3,177.40 |---..-.-----| 3,177.40 | 1,691,570 |_-.......-.-| 1, 691, 570 470, 967 | 23,426, 261 |16, 450,340 | 3,364, 784 
Tooele County: | SO | bet | 

Camp Floyd.......---- 6 j--------| 157,190 | 15,016.80 |.._...._....] 18,016.80 306 |...-......-- 306 |_.-...------|--.---------|..---2------ 525,825 ‘A 
Clifton. .......-.---..-- 11 |. 2.e.. 2, 114 343. 20 |.-.-..-.-.-- 343. 20 9,215 |.---.:-.---- 9, 215 30, 848 215,391 j_--------- 31, 895 
Columbia. 2777777777777 1 rr 5 | n----n-n2n-|-n sone nene ne [eeeee ee eee ee 40 |o22227222T2 40 | 3, 674 |-11-1W.--- 200 3G 
Erickson. ....-..------- 1 foil 544 26.60 |. 1.------- 26. 60 18, 561 |_..--------- 18, 561 |_.-__-_----.|-..----..---|---------_. 11,434 
Lakeside. .....-.-...--- 3 |_...-2-- 610 2,60 |..1.-----.- 2. 60 838 |_.---------- 838 304 161, 739 |_-.-.------ 8,208 & 
Ophir........-.-------- 9 |-.------| 26,314 220.00 |...-.--.---- 220. 00 194, 643 |_..-.---...-| 194, 643 814, 663 | 7,723,283 | 7, 125, 180 944,930 
Rush Valley...........- 9 |...-...-| 60, 645 3, 159.80 |_.).........] 3, 159.80 327, 765 |_-...--.---- 327, 765 210, 522 | 16,381, 891 | 2,732,220 | 1,278,993 
West Mountain §_.__._. re 105 6.40 |.-..--.----- 6. 40 oe 9 |---| |e 231 Willow Springs........- 1 Jee... 26 52.80 |_.2------..- 52. 80 257 |______----.. 257 261 6, 587 |... 2,374 

See footnotes at end of table. | | Cre 
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Mine production of gold, silver, copper, lead, and zinc in Utah, 1985-86, by counties and districts, in terms of recovered metals—Continued a 
—SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSE ne OD 

Mines pro- ducing Gold Silver | | . Total . 

County and district Ore [Jo Copper Lead .. Zine value . 

Lode | Placer Lode Placer Total Lode Placer Total 

1986— Continued Short tons| Fine ownces| Fine ounces | Fine ownces | Fine ounces | Fine ounces | Fine ounces | Pownds Pounds Pounds — 
Uintah County: . ot : 

Carbonate...........-.- re 8 |__..---_..--]---------- ee] ene a g 3,804 |.....-----__|-. 22 e $357 
Green River.........._.]....--.- 1 [oie ee ele} eee eee ee 2. 60 2.60 [..---..--2--}2 eee ee ee eee ee 91 

Utah County: 
American Fork.._.._..- 7 |i..-.--- 1, 680 400. 40 |... ---2-28- 400. 40 18, 652 |._..-..--..- 18, 652 32, 272 183, 500 143, 480 47, 044 Ss 
Tintic 4.--.-.-.--- 2-28. 10 j..--....| 122, 447 25, 277.20 |.....-.-.-..| 25, 277. 20 2, 032, 594 |-........-.-| 2,082, 594 1, 029, 152 | 11, 237, 2389 256, 700 3, 083, 376 jon 

Wasatch County: . Z 
Blue Ledge.._...__-_... 2 j---.-.-. 57, 218 1, 541.80 |..--.--.-.-- 1, 541. 80 691,410 |......-.-.-. 691, 410 78, 696 983, 370 | 1, 068, 580 695, 364 ie] 
Snake Creek........___- 2 |----.--.| 52,357 1, 253. 80 |... 228. 1, 253. 80. 325, 969 |.......-_--- 325, 969 8, 880 | 10, 432,826 | 9,638,240 | 1, 258, 985 rd 

Washington County: > 
Bull Valley....._--.--..- 1 j------ 20 13.60 |_.----__-.-- 13. 60 9 |_--- ee 9 |e eee eee 483 Ee 
Tutsagubet.....-....._- 2 |..-.---- 83 60 |. eee. . 60 142 |. 22. 142 34, 359 |... fee 3, 292 TR 

Undistributed °....-_..-.._}-..-----|-------- 3, 187 784.40 |-....------- 784. 40 78, 625 |... - 78, 625 34, 609 321, 674 |... 106, 330 be 

Total Utah._.......-- 171 28 (14,997,892 | 223, 282. 60 161.40 | 223, 444. 00 9, 997, 632 13 9, 997, 645 |252, 434, 000 |139, 772, 000 |72, 384, 000 | 48, 836, 356 e 

1 Included under ‘“‘ Undistributed.”’ se) 
2 La Sal district lies in both Grand and San Juan Counties. © 
3 Detroit district lies in both Juab and Millard Counties. . © 
4 Tintic district lies in both Juab and Utah Counties. rs 
5 West Mountain district lies in both Salt Lake and Tooele Counties. . ~ 
6 Includes items entered as ‘‘(!)”” above. tS 

. : =]
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: BEAVER COUNTY | 

Most.of the output from Beaver County in 1935 was lead-zinc ore 
from the Lincoln mine and siliceous ore and lead ore from the Horn 
Silver mine. The Lincoln mine was inactive in 1936, but shipments 
from the Horn Silver mine continued; most of the remainder of the : 
1936 output was lead ore of smelting grade from the Frisco Silver-Lead 
property. 

- oo - BOX ELDER COUNTY  ~ | oo So 

~  --- lessees continued operations at the Vipont mine in the Ashbrook oe 
district in 1935 and 1936 and made regular shipments of siliceous 
silver ore of smelting grade. Most of the remainder of the Box Elder 
County output in both 1935 and 1936 was gold ore from the Raft 
River and Susannah mines in the Park Valley district. : 

IRON COUNTY 

| The entire output from Iron County in 1936 was siliceous ore from 
the Stateline district northwest of Modena; it comprised gold ore from 
the Gold Coin mine treated by cyanidation, gold ore from the Jenny 
and Independence mines treated by flotation, and siliceous ore of _ 
smelting grade from the Cougar, Creole, Jenny, Johnny, Ophir, Gold | 

' Hill, Independence, Burro, Blue Rock, Jumbo, and Mona properties. a 
In 1935 the county output consisted of silver ore from the Royal 

mine in the Escalante district, treated by flotation, and siliceous ore 
| from several properties in the Stateline district, including the Gold | 

Coin, Creole, Johnny, Ophir, Utah Spur, Exchange, and Badger mines. 

JUAB COUNTY 

Detroit district.—Siliceous gold ore of smelting grade containing con- , 
siderable copper was shipped in both 1935 and 1936 from the Ibex | 
mine northwest of Delta. | : 

~~ Fish Springs district —Small lots of rich lead ore were shipped in = == 
both 1935 and 1936 from several properties, including the Emma, | 
Utah, and Wilson mines. 

Tintic district—As indicated in the table that follows there were | 
substantial increases in 1936 over 1935 in the output of gold, silver, 
lead, and zine from mines in the Tintic district, including both Juab 
and Utah Counties; there was a slight decrease in the output of copper. 
Most of the increase was from mines in Utah County. The mines in | 

| both sections of the Tintic district are reviewed here.
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Mine production of gold, silver, copper, lead, and zinc in Tintic district, Juab and 
Utah Counties, Utah, 1935-86, and total, 1869-1936, in terms of recovered metals | 

| - [Mines | foot 
pro- | Ore Gold Silver Copper Lead Zine Total 

. . ducing - va 

1985 Short Fine Fine 
tons ounces ounces Pounds Pounds Pounds 

| Juab County....| 25 86, 502] 16,281.00] 775,250] 648,735] 2,891,250 30, 846] $1, 207, 885 | 
: Utah County____| 10] 114,347] 21, 243.00] 1,889,479] 1,115,494) 8774; 195]... __| 21545, 119 

| 35| 200,849] 37, 524.00] 2, 664,720] 1,764,229] 11, 665,375| 30, 546| 3, 843, 004 
1936 ON 

Juab County....| 17] 97,551} . 15,613.80] _ 754,727) 683,489] ~ 2,888,065| 96,400 1,331, 571 
Utah County-____ | 10} 122,447; 25,277.20] 2,032, 594] 1,029, 152 11, 237, 239! 256, 700| 3, 083, 376 

| | 27| 219,998} 40,891.00] 2,787,321] 1,712,641| 14, 125,304| 353, 100 4, 414, 947 
| Total, 1869-1936 _|.......| (1) | |2, 307, 310. 16|236, 992, 208|224, 406, 044} 1, 709, 249, 502/32, 639, 062/351, 802, 948 

, 1 Figures not available. | | | 

Mine production of gold, silver, copper, lead, and zine in Tintic district, Juab and 
Uiah Counties, Utah, 1935-36, by classes of ore, in terms of recovered metals 

Mines | . . 
- Class of ore produc- Ore Gold Silver Copper Lead Zinc 

- 1935 Short | Fine Fine oo 
tons ounces ounces Pounds Pounds | Pounds 

Dry and siliceous... .__._- 32! 179,016} 35,905.04] 2, 103,766) 1,649,245) 4,089, 468/_....____ 
Lead_.----...-------2-22.- 15 21, 700 1, 613. 29 559, 790 114,411) 7, 554, 209)_--....__- 
Lead-zinc_...-------..-... 2 133 5.67 1,173 573 21, 698} 30, 546 

| 135] 200,849| 37, 524.00! 2, 664, 729] 1, 764,229] 11, 665,375] 30, 546 
" 1936 es ns ns ns es 

_ Dry and siliceous....___.- 26] 183,914| 38, 585.54] 2, 003, 596| 1, 488,989 3, 623, 879]_.______- 
Lead.._....-.------.--.-- 12| 29,553| 1, 739.61|  738,252| 202,880] 9, 658, 331|_-_._-._- 
Lead-zinc_.-.-------..-..- 3) 6, 531 565. 85 45, 473 20,763| 843, 094) 353, 100 

: 127} 219,998} 40,891.00) 2, 787,321| 1, 712, 641] 14, 125, 304| 353, 100 

1 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 

Producing mines in the Juab County section of the Tintic district 
in 1936 included the Centennial-Beck, Chief Consolidated, Dragon, 
Kagle & Blue Bell, Empire Star, Godiva, Iron Blossom, Mammoth, 
Plutus, Showers, Swansea, Silver Park, Gunderson, Victoria, and 
Yankee Girl; all of these properties except the Iron Blossom were also 

| productive in 1935. Operations at the Mammoth mine were con- 
tinuous in both 1935 and 1936; nearly 28,000 tons of ore were shipped 
for smelting in 1936 compared with about 23,000 tons in 1935, but 
the output of gold decreased about 1,500 ounces. lLessees continued 
shipments of siliceous ore and lead ore in 1935 and 1936 from various 
properties of the United States Smelting, Refining & Mining Co. at 
Tintic, including the Centennial-Beck, Eagle & Blue Bell, and Victoria 
groups; all the ore shipped was of smelting grade, and about 37,000 
tons were produced each year. The Chief Consolidated Mining Co. 
continued operations at the Chief No. 1, Plutus, Eureka Hill, and 
Gemini properties in 1935 and 1936; the output in both years was 
chiefly lead ore and siliceous silver ore of smelting grade (a little lead- 
zinc ore was shipped from the Chief mine), and the output in 1936 
was considerably less than that in 1935. Substantial increases in
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output in 1936 over 1935 were reported at the Godiva, Empire Star, 
and Dragon mines. | 

In the eastern section of the Tintic district (Utah County) the 
Apex Standard, Eureka Lilly, Eureka Standard, May Day, North 
Lily, Tintic Bullion, Tintic Standard, Utah, Yankee, and Zuma 
mines were productive in 1936; all these properties were operated in~ 
1935 except the Tintic Bullion. Large increases in output in 1936 
compared with 1935 were reported at nearly all the foregoing mines 

| and especially atthe Eureka Standard and Tintic Standard properties. _ 
- The Tintic Standard Mining Co. continued operations at the Tintic oe 

Standard mine in 1935 and 1936; the output of both siliceous ore and 
lead ore was considerably larger than in 1935. Considerably less ore . 
was shipped from the Eureka Standard mine in 1936 than in 1935, 
but considerably more gold and silver were recovered. The Apex 

_ §tandard mine was operated.by the Chief Consolidated Mining Co., 
and the output increased from a few cars in 1935 to more than 6,300 
tons in 1936. Production from the Eureka Lilly mine in 1936 was 
less than half that shipped in 1935. | 

MILLARD COUNTY 

In 1936 gold ore of smelting grade was shipped from the E. P. H. 
and Charm mines in the Detroit district; in 1935 the Marette, Lone 
Eagle, Charm, Sunshine, and Deflation mines in the district were 
productive. . | 

PIUTE COUNTY 

The Annie Laurie mine in the Gold Mountain district was the most — 
important producer in Piute County in both 1935 and 1936; siliceous 
gold ore was treated by amalgamation, cyanidation, and flotation, " 
and the output of gold was considerably greater in 1936 than in 1935. 

_ The property was acquired during 1936 by the Allied Annie Laurie 
Gold Mines, Inc. The remainder of the county production in 1936 ae 

~—--was siliceous ore of smelting grade from the General Connor, Deer 
Trail, Gold Strike, Wedge, and Arrastra properties. 

SALT LAKE COUNTY 

Big and Little Cottonwood districts —The following table gives the 
combined output of mines in the Big and Little Cottonwood districts | 
in 1935 and 1936. 

Mine production of gold, silver, copper, lead, and zinc in Big Cottonwood and Little 
Cottonwood districts, Utah, 1935-86, and total, 1867-19386, in terms of recovered 
metas 

Year ai. Ore Gold Silver | Copper | Lead zine Total 

Short tons) Fine ounces| Fine ounces| Pounds Pounds | Pounds 
1985_......-.---- 10 1, 979 160. 20 38, 969 40, 723 542, 775 100, 091 $63, 111 
1936. ...-..--.--- 12 2, 890 286. 80 50, 532 45, 598 713, 848 29, 480 87, 681 

Total, 1867-1936 - -.------| 615,698 | 28,401.16 | 16, 603, 241 |15,975,634 /234,453,048 | 1,453, 694 /33, 606, 550
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Most of the output from the Big Cottonwood district in 1935 and 
1936 came from the property of the Cardiff Mming & Milling Co. 
In 1935 the company shipped lead ore and copper ore to smelters 
near Salt Lake City and lead-zinc ore to a smelter in the East; in 
1936 the output was lead ore of smelting grade and lead-zinc ore sent 
to Midvale for milling. The remainder of the district output in _ 

| 1936 was ore of smelting grade, chiefly from the Maxfield, Prince of 
Wales, Peruvian, Tar Baby, and Howell mines. 

| All the material shipped from mines in the Little Cottonwood 
| district in 1936 was crude ore of smelting grade and came chiefly | 

from the Alta Champion, Columbus, Columbus Rexall, and Dipper 
properties; these mines were also operated in 1935. — 

| Bingham or West Mountain district —The following tables give mine 
production: of the West Mountain district in 1935 and 1936. ) 

Mine production of gold, silver, copper, lead, and zine in Bingham or West Mountain | 
| district, Salt Lake County, Utah, 1935-36, and total, 1865-1936, in terms of 

recovered metals | | 

Mines nda | _ silver | Gold. (lode . 
Year pro- Ore (ode and | Copper Lead Zinc |Total value 

ducing and placer) | * placer) PP | | 

| | | . Fine | | | 
Short tons | Fine ounces| ounces | Pounds | Pounds | Pounds 

1935....----------- 21] 7,055, 212} 109, 413. 20] 3, 455, 538|126,120,952|72, 586, 15035, 992, 591) $21, 268, 289 
1936..-....-------- 16|14, 258, 656} 149, 449. 20| 3, 753, 539/248, 905,761 |64, 902, 783/34, 843, 380| 35, 764, 865 
Total, 1865-1936.._|........| () {8,379,162 38,99, 712, 832/12, 455, 382), 224, 584| 2 285, 410|1,061,501,825 

1 Figures not available. 
2 Short tons. ; 

Mine production of gold, silver, copper, lead, and zinc in Bingham or West Mountain 
district, Salt Lake County, Utah, 1935-36, by classes of ore, in terms of recovered 
metals | | 

Mines | | 
: Gold (lode : : 

Class of ore pro- Ore Silver Copper Lead zinc 
ducing and placer) Pp 

| 1935 | | | 
| Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 

Dry and siliceous_-...| 13] 199,286] 25.165.59| 742.434 | 4,851,170 | 2,912,306 |_.._._.___- 
Copper._....--..------ 7| 6,530,162 | 67,646.90 | 596,761 [119,005,003 |... J. 
Lead_....--.---.------ 9 10,679 | 3, 250. 93 80.149 | | 124,355 | 3,111,819 |.......-__- 
Lead-zinc.-....------- 4| 315,085 | 13,346.18 | 2,036,194 | 2, 140, 424 | 66, 562,025 | 35, 992, 501 
Placers......---------- 2 |------------ 3.60 |_.--.-.-----]------------|------------|----------- 

. 119 7, 055, 212 | 109,413.20 | 3, 455, 538 |126, 120, 952 | 72, 586,150 | 35, 992, 591 

1936 tO ff 

Dry and siliceous......| 10] — 175,007 | 18,071.40] 592,861 | 4,697,731 | 2,222,848 |...__..___- 
Copper.-......-.------ 3 | 13,774,115 | 117,275.60 | 1,056,776 |241, 986,065 |...-...__..|_....--_--- 
1 CE 9,841 | 1,495.82 65,454 | 118,097 | 2,452,975 |... 
Lead-zinc...._-.----.- 6| 299,693 | 12,606.38 | 2,038,448 | 2, 103, 868 | 60, 226, 960 | 34, 843, 380 

116 | 14, 258, 656 | 149, 449.20 | 3,758, 539 |248, 905, 761 | 64, 902, 783 | 34,843,380 

1 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 

The Utah Copper Co. mined and milled 6,529,800 tons of ore in 
1935 compared with 4,086,000 tons in 1934; the output in 1936 was 
13,773,900 tons. The Arthur mill was reopened in September 1936, 
and during the last quarter of the year both the Arthur and Magna 
mills were operating at normal capacity. In addition to copper in
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copper concentrates the company also recovered considerable copper ) 

in precipitates at the mine-water plant at Copperton. The com- 

pany was by far the most important producer in Utah in both 

1935 and 1936, and nearly all of the increase in copper production in | 

the State came from the large open-cut mine at Bingham. The 

American Smelting & Refining Co. continued operations at the Boston , 

Consolidated (Sulphide unit) of the Utah Copper Co. and in 1935 . 

shipped nearly 48,000 tons of ore for smelting; in 1936 the output | 

~~~ Gnereased to nearly 71,000 tons. _ ne So oo names 

‘Fhe United States Smelting, Refining & Mining Co. continued 

regular operations at the United States & Lark and Niagara properties | 

in 1935 and 1936. Considerably less ore was produced in 1936 than 

in 1935 due to the closing of the mines by a strike in October and 

November 1936. During 1936 the company secured the New England 

group of the Bingham Metals Co. by a long-term lease. The company Oo 

also completed an addition to the flotation mull at Midvale, increasing | 

the capacity to about 1,500 tons of lead-zinc ore a day. a 
Lessees continued operations at the Utah-Apex and Utah Delaware | 

properties in 1935 and 1936 at a normal rate. Early in 1937 the two 

- companies approved a consolidation agreement, and the National | 

- Tunnel & Mines Co. was formed to acquire the properties; the new 

company started driving a long tunnel from the Tooele side in 1937. _ 

| The output from the Park Bingham group of the Combined Metals 8 

~~ Reduction Co. in 1935 was nearly doubled in 1936; most of the output . 

was siliceous ore of smelting grade, but considerable lead-zinc ore is 

shipped to Bauer for milling. ~~ | | | 

The remainder of the district output in 1936 comprised copper | 

precipitates shipped by the Ohio Copper Co., siliceous gold ore of © 

| smelting grade from the Utah Metal & Tunnel property, lead-zine : 

ore and silver ore from the Montana-Bingham group, and a little : 

silver ore from the Opulent claim. | | 

SUMMIT AND WASATCH COUNTIES 0 | 

| PARK CITY REGION _ | . 

Mine production of gold, silver, copper, lead, and zinc in Park City region, Summit : 

and Wasatch Counties, Utah, 1935-36, and total, 1870-1936, in terms of recovered 

metats Ot 

nT mn 

“Year Br Ore Gold Silver Copper Lead Zine Total a 

Fine Fine 
Short tons | ounces ounces | Pounds | Pounds Pounds 

1935.............| 14} 206,954] 8,006. 2c} 2, 500,256] 697,579] 26, 360, 250| 19, 318, 886) $4, 039, 616 

1936...22--.2-.| _12]_-288, 313] _ 5,978.00] _ 2, 708, 949) 558, 543) _34, 842, 457] 27, 107, 160) _ 5, 818, 188 , 
Total, 1870-1936. o------ (1) 417, 078. 64|212, 739, 040/58, 324, 584|2,127,649,943) 449, 356, 9901307, 246, 255 

eo 
1 Figures not available. 

153336—37——-35 . : :
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: Mine production of gold, silver, copper, lead, and zinc in Park City region, Summit 
and Wasatch Counties, Utah, 1935-36, by classes of ore, in terms of recovered 
Metats. - - a 

Mines . ot 
Class of ore pro- Ore | Gold Silver Copper Lead Zine 

ducing Se ope t 

- | 1935 | | ) , 
. Short tons | Fine ounces | Fine ounces | Pounds | Pounds Pounds 

Dry and siliceous -__.__-- 5 11, 036 851. 97 139, 730 23,201 |. 206, 483 |_.----.2.._. 
Lead.o.222- ee 7 12, 122 2, 706. 00 132,777 | 151,119 | 3,580, 539 }_--.-_-__- Lead-zine...-.2-2-22222-2] 8 | 183,796 | 4,448.23 | 2, 227,749 | 523; 250 | 22, 573, 298 | "19,318, 886 

a a | 114] 206,954 | 8,006.20 | 2,500,256 | 697, 579 | 26,360,250 | 19, 318, 886 

, ‘Dry and siliceous_____-:- 5| 24,238 1-- 768.17} 325,955! 17,161 | 314,800 |.-..__-.___. 
Lead......0------.--.---- 3 1,100; - 42.52 27, 729 10, 911 195, 838 |....--..--.- Lead-zine.-_..--.....--- 8 | 212,975 | 5,162.31 | 2,355,265 |- 530, 471 | 34,331,819 | 27, 157, 160 

| F432 F 938,818 | 5,973.00 | 2, 708, 949 | 558,543 | 34,842, 457 | 27, 157, 160 | 

7 1A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 

The Silver King Coalition Mines Co. continued operations at its 
| property near Park City at about the same rate in 1935 and 1936. 

In 1935 the output was 101,725 tons of lead-zinc ore and 89 tons of 
eo, lead ore; in 1936 it was 101,860 tons of lead-zinc ore and 353 tons of 

lead ore. Lead-zinc ore was treated in the company-owned flotation 
: | mill, and lead ore was shipped for smelting. The mine was closed for 

more than 2 months during the last quarter of 1936 due to a metal- 
! mine strike in the district. | . | | 

'~ The Park City Development Co. continued shipments of lead-zine 
ore and siliceous silver ore from the American Flag property in 1936, | 
and production was also reported from the Daly, Flagstaff, Ontario, 

| and City Unit (Park Utah Consolidated Mines Co.) properties. 
Nearly all the output from the Wasatch County section of the Park 

| City region in 1936 was lead-zinc ore of milling grade. The Park | 
Utah Consolidated Mines Co. and the Park City Consolidated Mines 
Co. were the chief producers; most of the increase in output from the 
region in 1936 was due to greater output from the Judge mine of the 
former company. Production was also reported for 1936 from the 
New Park and New Quincy properties. The output of gold from the 
region decreased in 1936, largely as a result of the closing of the Liberty 
property of Park City Utah Mines Co. due to litigation. | 

TOOELE COUNTY 

Camp Floyd (Mercur) district—The Lewiston Peak Mining Co. 
| and the Manning Gold Mining Co. continued regular operations at 

the Con Mercur mine and Manning dumps in 1935 and 1936; the 
companies were consolidated in 1936 into a new company called 
Snyder Mines, Inc. In 1935 the Manning cyanidation plant treated 
185,293 tons of tailings from the old Manning dumps; in 1936 the 
remaining tailings (83,400 tons) in the dumps were treated. The 
mill also received considerable ore (nearly 17,000 tons in 1935 and more 
than 46,000 tons in 1936) from the Con Mercur property operated by 
the Lewiston Peak Mining Co. and the Snyder Mines, Inc. The 
output of gold from both the Con Mercur and Manning properties 
was considerably less in 1936 than in 1935.
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The Geyser Marion Gold Mining Co. completed a new cyanidation 

plant at Mercur during 1935 and milled nearly 9,000 tons of ore; 

| in 1936 the company treated nearly 25,000 tons of low-grade gold ore 

from the open-pit operations at the Geyser Marion mine. | | 

Other producers in the district in 1936 included the Herschel, 

West Dip, and Overland (Sunshine) mines. ' 

Ophir and Rush Valley districts——The Hidden Treasure Mining & | 

| Development Co. shipped nearly 22,000 tons of lead-zine ore to the 

mill at Midvale in 1936 compared with about 13,000 tons in 1935 and Seat 

| 4,000 tons in 1934; the company was by far the most important pro- st 

ducer in the Ophir district in 1936. Nearly 3,600 tons of lead-zine 

ore, silver ore, and lead ore were shipped from the Ophir Hill Con- _ 

solidated property in 1936 compared with nearly 4,800 tons in 1935. a 

The Bluestone Lime & Quartzite Mining Co. shipped more than 

28,000 tons of smelting-grade lead ore from the Cyclone & Tip Top 

| property (Rush Valley district) in 1936 compared with about 24,000 

tons in 1935. The Combined Metals Reduction Co. shipped nearly 

32,000 tons of ore from the Honerine and West Calumet mines in 

1936 compared with about 15,000 tons in 1935; most of the 1936 

output was lead-zinc ore from the West Calumet mine treated in the 

Bauer mill and lead ore from the Honerine mine shipped to Tooele 

for smelting. | | 

Other producers in 1936 included the Buffalo, Fisk, Kearsarge, | 

Tintic Ophir, Queen of the Hills, Wandering Jew, Commodore, and 

Muirbrook properties. , 
UTAH COUNTY | ; 

: American Fork district—The following table gives the production 

from mines in the American Fork district in 1935 and 1936. 

Mine production of gold, silver, copper, lead, and zinc in American Fork district, 

Utah, 1935-86, and total, 1870-19386, in terms of recovered metals 

nn 

Mines ; j Total oo 

Year ane Ore Gold Silver Copper Lead Zinc value 

Short tons| Fine ounces | Fine ounces| Pounds | Pounds | Pounds 

1935... --------n-- gf °3.059 | 776.40) 17,273 | 58,337 | 179, 900 | 206, 841 | $64, 688 
1986... .-.----------- 7 1, 680 400. 40 18, 652 32, 272 183, 500 | 143, 480 47, 044 

Total, 1870-1936._..|....----| 145, 692 | 43,641.08 | 2, 212, 109 |2, 285, 068 |32, 874, 443 | 775, 828 5, 322, 600 

ans a Os ns ee ee ee ee 

Producing mines in the American Fork district in 1936 included the 

Blue Rock, Dutchman, Globe, Yankee, Miller, and Bog Iron proper- 

ties. 
Tintic district—The mines in the Utah County section of the 

Tintic district are reviewed under Juab County.



a . : 

: . 

° . 

. . 

\ - 

‘ . 

' . 

. :



GOLD, SILVER, COPPER, LEAD, AND ZINC IN WASHINGTON a 
(MINE REPORT) | 

7 | By C. N. Gerry and T. H. Minter | 

| SUMMARY OUTLINE oo 
| : : oo i | | Page | 

Summary._.._..-.----...-----.-.----------.. 537] Review by counties and districts—Continued. 
Calculation of value of metal production... 537| Kittitas County_-__-.-...-..---..-.-.------- 551 

Mine production by counties...........------ 540]. Okanogan County._...--.....-------------- 552 
Mining industry...........---..---...-..----- 542| Pend Oreille County. -.._....---.---------. 552 

Ore classification.__.....--.---------------- 542 Metaline district............------------- 552 

Metallurgic industry__...............----..-- 545| Snohomish County..-........-------------. 552 
Review by counties and districts._........... 548| Stevens County_-._....-.------------------- 552 
Chelan County......-.-------.------------- 551} Whatcom County..-.......----.----------- 558 
Ferry County......-...-..----------------- 551 - 2 
Republic district. _-..-.------------------ 551 2 

The output of gold, silver, copper, lead, and zinc from Washington 
ores and gravels in 1936, in terms of recovered metals, was 12,217.40 

) fine ounces of gold, 66,900 fine ounces of silver, 204,000 pounds of | 
~ copper, 1,680,000 pounds of lead, and 8,806,000 pounds of zinc. This 

output compares with a production in 1935 of 9,739.60 ounces of gold, | 
52,338 ounces of silver, 86,699 pounds of copper, 206,150 pounds of | 
lead, and 2,159 pounds of zinc. 

| Since 1860 Washington has yielded an output of the five metals as | 
follows: Gold, 1,514,508 fine ounces; silver, 9,506,380 fine ounces; x 

| copper, 27,373,495 pounds; lead, 71,971,177 pounds; and zinc, 49,- : 

- 517,110 pounds. The total value has amounted to $50,715,061. 
Calculation of value of metal production.—The value of metal pro- | 

duction herein reported has been calculated at the prices given in the : 

table that follows. Gold in 1932 is figured at $20.671835 per ounce, _ oo 

the Treasury legal coinage value for fine gold from January 18, 1837, . 
to January 31, 1934; in-1933 at $25.56 and in 1934 at $34.95 per 
ounce, the yearly average weighted United States Government price’; 
and in 1935 and 1936 at $35 per ounce, under authority of the Gold 
Reserve Act of January 31, 1934. ‘The silver. price in 1932 and 1933 
is the average New York price for bar silver; in 1934, the Treasury | 
buying price ($0.64646464+ per ounce) for newly mined silver; and 
in 1935 and 1936, the yearly average weighted Treasury buying price 
for newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. | 

- . Prices of gold, silver, copper, lead, and zine, 1982-86 Oo , | | 

7 . Year : oo ‘Gold | Silver Copper Lead Zine | 

| | 7 a - : ‘Per fine Per fine | | | 
1° ounce ounce Per pound | Per pound | Per pound 

1982... ene eeneeenenenee--e-} $20,674] . 90.282 | $0063 | $0. 080 $0. 030 
Cs 25. 56 350 064 "087, 042 
1984... _-..-. 0.) sss seeseseeeseeen--- 34. 95 2 | 646-4 080 "037 043 
1935. .---..-.....--2--20-ss22----ee === 35.00 71875 083 040 044 

ae 35. 00 ‘7745 | 002 1046 | +050 

OS _. 1§20,671835. | 2 $0, 64646464. 

1 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 . 
per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the D.S. Government 

fluctuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Mine production of gold, silver, copper, lead, and zinc in Washington, 1982-36, in 
terms of recovered metals 

| | | prae f Gold (lode and placer) | Silver (lode and placer) 
Year , Org (short ——— 

| | | Lode Placer | Fine ounces Value | Fine ounces Value 

1932... | = 40] 55 | 42,272 | ~~ 5,082.13 | $105, 057 17,412] $4,910 | 
1933_..._.._....-......| 87] 70] 53,984| 4,562.68] 116,622 18,520] 6,482 
1934-0222 7T TTT} 2 | 10] = 47,902 | —8, 301.83 | 290, 149 44,120 | 28, 522 

| 1935..-..__1__...-..----|  63| 172| 32:187| 9,730.60 | 340, 886 52,338 | 37,618 
1936-22222} 44 | 106 | 183,435 | 12,217.40] 427, 609 66,900 | 51,814 

| , Copper Lead | ‘Zine | a 

Year | mm——=—= | Total value 

| Pounds Value | Pounds Value | Pounds Value : | 

_ | 1982. ee gal] gate 1,842, 267 | $55,268 | 4,489,334 | $134,680 | $300, 263 
1933_.-.---.-...--..--- 5, 781 370 | 1,680,430 | 62,176 | 6,738,169 | 283,003 | 468, 653 
1934__.2 2-2 13, 900, 1, 112 581, 298 21,508 | 3,852,419 | 165, 654 506, 945 
1935..._...--------.----| . 86,699} 7,196] 206,150] 8,246 2; 159 95} — 394,041 
1936_-.--.-22.2..------| 204,000 | 18,768 | 1,680,000 | 77,280 | 8,806,000 | 440,300 | 1, 015, 771 

: Gold and silver produced at placer mines in Washington, 1 9382-36, in fine ounces, in . 
| | | | terms of recovered metals . | 

| Year : Gold Silver | Year Gold Silver 

a 1932._.-.....2-.2-------2-----| 386.95] 75 || 1085....-....-__.....-.._.____| 1, 547.60 263 
1933_. 2... e ee 990. 96 - 166 |} 1936_.--.2222-- | 657.20 133 

| 1084.020200 0) 1,778.45 317 || | | | 

Gold.—The output of gold in Washington, in terms of recovered 
metal, was 12,217.40. fine ounces in 1936 compared with 9,739.60 

| ounces in 1935 and 8,301.83 ounces in 1934. Mines in Ferry County 
(chiefly in the Republic district) were the source of 57 percent of the 
total gold produced in Washington in 1936:and of 52 percent in 1935. 
The output of gold from Stevens County decreased decidedly in both 
1935 and 1936 dueto the closing of the First Thought mine at Orient, 

| but that from Okanogan County increased sharply in both 1935 and 
1936 due to the reopening of the Bodie mine near Wauconda. Gold 
ore yielded 94.33 percent and placers 5.38 percent of the total gold in 
1936; crude ore of smelting grade yielded 51.09 percent of the total, 
concentrates of all classes 6.53 percent, and bullion from gold and silver 
mills 37.01 percent. There was a marked decrease in gold from small- 
scale placer mining in 1936. 

| Silver.—The output of silver was 66,900 fine ounces in 1936 com- 
_ pared with 52,338 ounces in 1935 and 44,120 ounces in 1934. Most 

of the silver produced in Washington comes from siliceous gold ore, 
and in 1936 the Mountain Lion and Aurum mines at Republic produced 
nearly half the total; silver ore, copper ore, and lead-zinc ore together 
yielded about 40 percent of the total. Crude ore of smelting grade 
yielded nearly 64 percent of the total silver in 1936 and concentrates 
of all classes about 29 percent. 
_ Copper.—The output of copper in Washington was 204,000 pounds 
in 1936 compared with 86,690 pounds in 1935 and 13,900 pounds in 
1934. The increases were due to the reopening in 1935 of the Royal 
mine near Leavenworth and the Sunset mine near Index, both pro-
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ducers of copper ore. Nearly 79 percent of the copper produced in | 
1936 came from copper concentrates, and most of the remainder came _ 
from copper ore of smelting grade. | Oo 

| Lead and zine.—The output of lead in Washington was 1,680,000 | 
pounds in 1936 compared with 206,150 pounds in 1935 and 581,298. 
pounds in 19384. The output of zinc was 8,806,000 pounds in 1936 
compared with 2,159 pounds in 1935 and 3,852,419 pounds in 1934. 

_ The marked decrease in the output of both lead and zinc in 1935 was oo 
due to the closing early in 1934 of the Josephine mine and mill of the 

_ Pend Oreille Mines & Metals Co., at Metaline Falls; the property was ~~ 
reopened in 1936 and yielded nearly all the lead and zinc produced. 
A little lead ore was marketed from the Electric Point and Gladstone 
Mountain mines near Northport in both 1935 and 1936, and a little 
lead-zinc ore was shipped from the Old Dominion mine near Colville | 
in 1936; all three mines are in Stevens County. ,



MINE PRODUCTION BY COUNTIES — : | a a | 

Mine production of gold, silver, copper, lead, and zinc in Washington, 1935-36, by counties, in terms of recovered. metals eS | 
RR 

| Gold | : Silver , oe | 

Manes ro” Ore | Fs r7r rr — —OTF—7—ToO OT Copper Lead =| Zine © 

Lode _ Placer Total Lode Placer Total mod = . 7 | 

|) | —_—_— Total 
Count 

7 
y , % g 2 8 B 3 a . value 

A 3 qd 3 4 - : oe : 

£ 4 3 5 5 5 4 wy 4d g on: - 
fe ° © © © ° © ° © Silo © v 3 e | ¥ o. Ss @ 

*) ss = @ 3 o 3 o 3 2 = @ 3 o 3 q 3 ~ 3 q |  .. 

3| 8/3 s 4 a |48| 3 A 218/83 1/813] 8 /a) 28 ial 8 |al & |-3 | £g 
Amal al a Fy > im | > Fa > me | > | ele] el Oe Ay > | om | & Ay > | 5 

1935 | | fo Pp . 5 

Asotin...........l....] 12| 12/..-....|..-------[.------| 49.40/81, 729) 49.40] $1, 720]--.--|..----] 4] $3) 4) $3)_-2-2-f-- [eee fee feeeeeeeee]---] Si, 782 E 7 
Benton of PTT TIT TT] gal aol) 554] 44.40] “1, 554)-2 afoot a) Bf) Bf nna nena nef nee |e eee ent |-ne-- =| 1,562 & 
Chelan......22-| 4| 21| 25) 704| 21.40)” $749) 51.20] 1,792] 72.60] 2, 541] 2,801/$2,078| 3} 2) 2,894) 2,080} 38, 169/93, 168). -...--.|------|---------|-------]| 7, 789) , 

Clallam..........|----| 4] 4/-.-----]------.-.]-------] 43. 80] 1, 583 43.80] 1,533]..-.--|------| 7 5 7 Bl... | --- 2s] --l eee] -----] ee -- + |e ---- 1,538 = 

Clark........----]----| 1} Uj.-.-.-2]---------[-------| 6.20) 182 5. 20 182|_.....|...--.|.---}-.--|------|------]------_|-i-<s-[---------]----c-[---------[--2----] «182d 

Columbia_.......|----| 2]  2}------.|-----.---|-------] 2.80] 98). 2.80 98|__....|......|..-.|----|.-----|------|------- |------|------eee[------ [eee eee feeee eee] 2 98 
Douglas...._.---|---- 5|  5J_-.---_|---------]-..---.| 39.00] 1, 365 39.00] 1, 365}__----|------ 7. 4 7 5|__..__|------|---------]------]---- ce ]--e--e-] 1,370 rd 

Ferry...--.------| 10} 18] 28] 15,252) 4, 899. 80|171, 493)184. 00) 6, 440| 5,083. 80/177, 933/26, 958/19, 376] 25) 18/26, 983/19, 394) 16, 458 1,366] 2,325)  $93)--.-.--.-]-------] 198, 786 ed 

Grants} a Oe] Paseo] 406} ” 11-60)" 406}. -] ==] ----| |---| eee |e eee eaten eects |e eee fener eee ]eneeee? 408 | 

Grays Harbor...|----| 3] 3|--.----|---------|-------| 5.20} 182 5.20| - 182|_.....|_...._]._--|---_]------ |e eee |e ce ee |-o eee eee |---| eee [be] 18200 

Kittitas.......--.| 3] 16] 19 68] 92,20] 3, 227|184.40| 6,454} 276.60/ 9,681; 39] 28) 39} 28) 78) 56]_._..._|.-----]---------]-----2]-+-------|-------} 9,787 

Lincoln......--._|---- 3| 3|.__----|---------]-----.-| 49. 60] 1, 736 49.60) 1, 736|..----|------ 7 «5 7 §|_......]------]---------]-+----|---------]------- 1,741 ~- 

Okanogan......._| 16] 21] 37] 9,151} 1,412.00) 49, 420/213. 80) 7, 483 1, 625. 80} 56, 903] 3, 463] 2,489; 43) 31) 3, 506) 2, 520 879) ° 73 4,200] . 168].-..2..--]-.-..-.] | 59, 664 ~~ 

Pend Oreille.....|.---| 3] 3/-------|---------|-------| 6.00] 210 6.00 910|_.....|......|----|----|------|------|-------|s---2-|---------[----ee[----ce---f-------] =, 210 & 

5 ONT | | I WE Us OX, UE] SF) ED We ne en sd ES eS Pee eo) ah | 
Skamania._..-.-.| 1|----| 1 i] "ie 00| BeOl......|----..] 16.00]  560|_-----|.--...|----|----|------|------|-------|------|--------- [------[-e---- ee] ene eee], 860 
Snohomish......| 2| 15} 17 991 17.80! 6231 64.40| 2,254} 82.20] 2,877) 594) 427| 7| 5) 601} 432] 27,663] 2, 206/__.__-...|.----.|-.-----+-|----.-.] 5,605. — 

Stevens..........| 24| 27| sil 5,788/ 1,197.60] 41, 916(547. 00/19, 145] 1, 744. 60| 61, 061/17, 920/12, 880| 103] 74/18, 023/12, 954) 3,325) 276) 197, 700) 7,908) - 2,159) = $95) 82, 204 
Whatcom.......| 3} 1] 4} 11241’ 535.20] 18,732] 2.20] ' 77] 537.40] 18,809] 210] 151]-.-.]..-.} 210) 151) 205] | 17], 1,925). 77). .-~---.]-------| 19, 054 mos 

Whitman._-.___.-|---- 6) 6|_------]------.--]-----.-| 39.00} 1, 365 39.00] 1,365)-.---.}.----.] 7 5 7 -B§) of ena a- |---| eee foe ee eee 1,370. 

Yakima fc} a} | Q)ZTITTT|TTTTITIDIITIITTI] “a! 60} 7 196) 8.60)” 196) fee] |e] eee eee] eae eee eee pene eeeefeeeecefeeeeeteefeeece tf 186 

63| 172] 235! 32, 187] 8, 192. 00/286, 720]1,547.60/54, 166] 9, 739. 60/340, 886/52, 075|37, 429) 263) 189/52, 338/37, 618) 86,699) 7.196) 206, 150] 8, 246] 2,159] 95] 394,041 | | 

1936 Pf ; ] fe pp 

Asotin...........|....| 14] 14]-.----.|--.------|-------| 43.60] 1,526) 43.60] 1, 526/......[.---.-| 9] 7 9 7|_.-----|oeeene|oeteee-ee[ee--ts|cc-------|-----e-| 1,588 
Benton..........|....|. 4] 4}-------|---------|-------| 14.00} 490 14, 00 490)._-...]---.-.] 4]. 3 4 3]. |------ | one fee |---| ee - ee] 493 

Chelan...22. 2-2) i| ul 12110, 810] 12.40) 434} «21.20/ 742] + ~—- 33.60] 1,176] 7,694] 5, 959|--._|-.-.| 7, 694] 5, 959] 92, 413) 8, 502)... _-..-|----2-|-----2---[--r-2--] "15, 687 
Olallam he] at}. [--------|-------| 8280} 308) 8.80)" 808)... }_---_ | ---=]---]-----=]---- |---| eee] e ee eee fee pene tee eee] 308 - | 
Douglas.........1--..| 41) 4to2-22 2c te--.---1 16.80] 588] 16.80] = 588i-.----[----.-1 5] 4 5 4) ooo diye elengae eee ele Leelee | 592



Ferry.......--..-] 8] 11] 19) 20,342) 6, 802. 40/241, 284/113. 40) 3, 969) 7, 005. 80/245, 203/36, 306/28, 119] 18) 14136, 324128, 133) 8,676) 789/_--..----|.-.---|---------|-------] 274, 125 Grant....-.------|..--| 3). 3|--22 2. |-222-2---|------] 10.80}, 378] 10.80) 378|_.---|------| 4] 3 4 3)--.----|------]---------|------|--------- [ee -e eee 381 Grays Harbor..-}_...| 2) 2)...-.--|..-0.---_|___...-| 6.40] 189) 5.40}. 180). fff |e fe eee fee eee 189 — Bing-...--------|/" Qs] 1) © 82) 45.40) 1,580)... || 45.40] 1,680) 142) 140)0--- J i4al 10 600} 28]-.-------|-------] 1, 722 | Kittitas.....--.--|" 4) 11] 15) 212) 90.60] 3, 171) 92. 40] 3,234) © 183.00] 6,405) 40] 31] 22) 17} 62} 48). fof) 488g Lineoln......----|----| 2) 2). 2.2.2] eee le] eet 1.60 56 1,60} | .66).-.--_|..---.J----|_.--|]------|------|.-.----|------|----- ee | eee [eee eee 56 oO 
Okanogan......-} 12] 10}- 22) 20, 167| 3, 504. 60122, 661] 94.80) 3,318] 3, 599. 40/125, 979] 9, 836] 7,618] 18] 14] 9,854| 7,632| 2,315] 213) 1,957/  90|-.---..--|.----..| 133,914 ts , Pend Oreille...../ 1) 2). 3) 76,060|...-.....|--.-...] 3.20] 112} 3,20] 112] 3, 317] 2, 569)__..|..__] 3, 317] 2,569] 6,011) — 553/1, 540, 847|70, 879|8, 777, 220/438, 861 512,974 & 
Skamania....--..} 1/_..-] 1 5 4.00} = 140)-...22]-2-22.] 4.00 140}...---|------] 2. |e-e fee eee fl 140 ~ Snohomish......) 1] 14] 15) 1,483) 12.60) — 441! 31.20] 1,092] 43.80] 1,533] 1,246] 965| 9| 7] 1,255} 972] 92,935] 8, 550|.--------|.-----|...-.-..-|...---.] 11,085 wm Stevens..........] 10} 12) 22) 580) 112.40] 3, 934/149. 60| 5,236] 262.00] 9,170) 7, 982]. 6, 182| . 31] 24] 8,013] 6,206; 1,750]. '161| 136, 696] 6,288} 28, 780| 1,430| 23,264 Whatcom........| | 5|....) 5] 4,035} 885. 80) 31, 003]-.....|..-...|, 885.80] 31,003} 204 °158|.._.|...-|. 204] ’15g|_....--|.-___|......__-|-_.-|..--..--|------| 31a. © Whitman......../...-| 4) 4|.------|----..-..|-----.-| 28.801, 008] 28.80) 1,008)....--[.----] 0 4{2 3) 4) SPLIT vou | Yakima.....-..-|----} 1} 1)-------[--222222f-2 2] 21.60] 7756) 21.60) 7756/22] oz} cg) | ZfTcDTTT ata ocicctroc pene tcneee poce 763 E 

44) 106] 150/133, 435/11, 560. 20/404, 607/657. 20/23, 002/12, 217. 40|427, 609|66, 767|51, 711] 183] 103]66, 900|51, 814|204, 000|18, 768|1, 680, 000|77, 280/8, 806, 000/440, 300|1, 015, 771. g | 
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| - MINING INDUSTRY #— | | 

There were marked increases in the output of all five metals in 
Washington in 1936, and the total value of the output ($1,015,771) | 
was larger than that for any year since 1925. Nearly 84 percent of 
the increase in total value over 1935 was in lead-zinc ore and resulted 
chiefly from the reopening of the property of Pend Oreille Mines & 
Metals Co. at Metaline Falls. The gains in gold and silver output 

. resulted chiefly from the increased activity at mines near Republic, 
ee and the increase in copper output came from the Royal mine near ~ 

Leavenworth and the Sunset mine near Index. a | 

- ORE CLASSIFICATION — | 
Ore sold or treated in Washington, 1935-36, with content in terms of recovered metals 

| ; Mines) ap : 

Source pro- | Ore Gold Silver Copper Lead Zinc 
ducing . fp 

ee 1935 | Short | ___ ; _ | 
tons | Fine ounces| Fine ounces}, Pounds | Pounds | Pounds 

Dry gold ore......-..-------| 26 | 27,978 | 8, 122.33 26,145 | 16,445| 2,334 |... 
Dry gold and silver ore...._- 2 47 9.17 494 |_.22 22 Le 300 |_..---.-.- 

| Dry silver ore.-...-..-.-....| 13] 3,120 19. 74 17,135 | 3,332| 20,478 [7722272277 
| 41] 31,145 | 8, 151. 24 43,774 | 19,777 | 28,112 |... | 

oO | Copper ore....-------------- 5 752 31.57]  3,481| 66,097 |...-.__-..|..._.._.. 
, Lead ore...-..-.---..-..---] 16 287 8.90 4,744| 825) 181,738 |--.-__.-_- 

Lead-zinc ore_-..-.---------- 1 3. 29 rr 1, 300 2, 159 

| | 22| 1,042 40.76 | 8,301 | 66,922 | 183,038] 2,159 

Total, lode mines.....| 63 | 32,187] 8,192.00]  52,075| 86,699 | 206, 150 2, 159 
Total, placers......-..-----.| 172 |--.--.----| 1,547.60 268 |e | ete eee [eee ence 

| 235 | 32,187 | 9,739.60 | 52,338 | 86,699 | 206,150 | 2, 150 
1936 , : dP . 

Dry gold ore............-...| 31 | 44,786 | 11,525.09 39,561} 12,0388]. 2,924 |... 
Dry silver ore_..__.-------_- 5 381 10. 11 8, 503 603 |. 2, 586 |-.----2 2. 

36 | 45,167 | 11, 535. 20 48,064 | 12,641 5,510 |.--.--.--- 

Copper ore_.-..2------------ 2} 11,993 25. 00 8,940 | 185,348 |...-...--_ |e 
Lead ore. ._-.-s----------..- 4 106 |....--...-.- 690 |--.-------]| 121, 230 |-_-__.--.- 
Lead-zine ore..-.....--..-..- 2| 76,169 |-.--.-_.-__- 9,073 | 6,011 | 1,553, 260 | 8, 806, 000 

8 | 88,268 25. 00 18,703 | 191, 359 |. 1,674,490 | 8, 806, 000 
Total, lode mines.....| 44 | 133,485 | 11, 560. 20 66, 767 | 204,000 | 1,680,000 | 8, 806, 000 

Total, placers..-....--..---- 106 |---------- 657. 20 133 |----------|-----------|---------- 

150 | 133,435 | 12, 217.40 66,900 | 204,000 | 1, 680, 000 | '8, 806, 000 

Several new development projects begun or completed in 1936 
were of especial interest to the mining industry in Washington. Of 
outstanding importance is the new 1,000-ton flotation plant at the 
Holden property, under construction early in 1937 by the Chelan 
Lake Division of the Britannia Mining & Smelting Co. Ltd., which 
when completed will be the largest milling plant in the State. The 
Knob Hill Mines, Inc., completed in April 1937 the construction of a 

| new 400-ton all-slime cyanidation plant near Republic, Ferry County, 
and the American Smelting & Refining Co. completed and placed in 
operation in November 1936 a new cyanidation plant at the Azurite 
property in Whatcom County. Early in 1937 the Pend Oreille Mines 
& Metals Co. was building a 5,000-horsepower hydroelectric plant 
on the river below Metaline Falls; with the completion of the power
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plant it is expected that the capacity of the Josephine mill will be 
increased from 300 to 600 tons daily. New activity was reported at 
many small lode-gold mines in Washington in 1936, but there wasa 
marked decrease in work at small-scale placer properties. 

| Value of metals from ore sold or treated in Washington, 1935-86, by classes of ore 

- Class (short Gold Silver | Copper | Lead Zine Total — _ Class | Sey | Se | ne | value + 

1935 . | 
Dry gold ore................---| 27,978 | $284,281 | $18, 791 $1, 368 $93 |........-.| $804, 530 

Dry gold and silver ore......... 47 321 355 |....------ | ne 688 

Dry silver ore_.......---------- 3, 120 691 12, 316 277 819 |_..--...-- 14, 103 

. Copper ore.....----..--..------ 752 1, 105 2,502} 8,486 |_...--.-..].--------- 9,003 
Lead ore... ....-..--.-------.-- 287 312 3, 410 68 7,270 |....-----.-| 11,060 

Lead-zinc ore...----.-----------| 3 10 55 |.--------- 52 $95 212 

32,187 | 286,720| 37,429] 7,196] 8246 95 | .. 339,686 

1936 | | | ] Se 

Dry gold ore.........----------| 44,786 | 403,378 30, 640 1, 108 134 j......._-.| 435, 260 

Dry silver ore.......-..-------- 381 354 6, 586 55 119 |i Le 7, 114 

Copper ore.......--------------] 11, 993 875 6,924 | 17,052 |_.--.---..]---------- 24, 851 
Lead ore.........-------------- 106. Je. ete §34 |..-..----- 5, 577 |..-----.-- 6, 111 

Lead-zine ore.........---------| 76, 169 |...---...- 7, 027 553 71,450 | 440,300 519, 330 

| 133,435 | 404,607} 51,711 | 18,768 | . 77,280 | 440,300] 992, 666 | 

Gold ore-—The output of gold ore in Washington was 44,786 tons 

in 1936 compared with 27,978 tons in 1935 and 17,456 tons in 1934. 

Most of the increase in 1936 came from mines at Republic and from | 

the Bodie mine near Wauconda. Of the total gold ore produced in 

1936, nearly 43 percent (19,176 tons) was ore treated at amalgamation _ 

and concentration mills and nearly 41 percent (18,279 tons) was crude 

ore of smelting grade; in addition, 5,931 tons were cyanided, 500 tons | 

were amalgamated, and 900 tons were concentrated. Mines in 

Ferry County produced 45 percent of the gold ore and those in Okan- 

ogan County 45 percent; most of the remainder came from Whatcom == 
ounty. | 
Silver ore. —The decrease in output of silver ore in 1936 was due to 

the closing early in 1935 of the Deer Trail mine in the Springdale 

district, Stevens County; most of the output in 1936 came from the 

Silver Queen mine near Kettle Falls, Stevens County, and the 

Chloride Queen mine, Palmer Mountain district, Okanogan County. 

Copper ore-—The output of copper ore was 11,993 tons in 1936 

| compared with 752 tons in 1935. “All of the output in 1986 came from 

the Royal mine near Leavenworth and the Sunset mine near Index, 

and most of it was concentrated: , | 

Lead ore.—All the lead ore produced in 1936 was of smelting grade; 

it came from four properties in Stevens County, including the Electric 

Point and Gladstone Mountain mines at Northport. 
Lead-zine ore-—The output of lead-zinc ore in Washington was 

76,169 tons in 1936 compared with only 3 tons in 1935 and 28,322 

tons in 1934. Most of the output in 1936 came from the Josephine 

mine of the Pend Oreille Mines & Metals Co. and was treated by 

flotation; the remaindéf care from the Old Dominion mine near 

Colville and was-shipped to a custom mill near Kellogg, Idaho,
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Ore sold or treated in Washington, 1985-36, by counties, with content in terms. 
of recovered metals | | | 

| | | | DRY GOLD ORE os | 

County Ore - Gold Silver Copper | Lead . Zine © 

1935 Short tons | Fine ounces Fine ounces Pounds | Pounds | Pounds 
Chelan__.......--.-_-----.-22-- ee . 88 15. 20 7 jo. .----- ee} eee} ‘ 
Ferry_....-..----.-------------_-- 15,126 | 4,883.77 24,022 | 16,036 |__..._....__|__...____. 
Kittitas.........-.- 2-222 68 92. 20 89 Jee 
Okanogan. -__.....-_----.2.22 eee 9, 053 1, 396. 51 1,004 |. 193 250 |__-_-____- 
SkKkamania..._...--------22- 22-2 1 16.00 |.-.--2- 2 fee 
Stevens. _.._-.._-- 2 2, 553 1, 183. 45 863 Il 159 |___-- 
Whatcom..._.-..-.---..-.-------- 1, 124 535. 20 210 205 1,925 |... 

| 27,978 | 8,122.33] 26,145] 16,445| 2,334]... _ 

| 1936 : | fp 4. | 
. Ferry. ....-..--.--------_--.----.. 20, 342 6, 892. 40 36, 306 &, 576 |.--.-..----_|---- ee 

King..........-.-.-_..._---.---.-- 32 | 45. 40 "142 [oe _ 600 |_---._.__- 
Kittitas.....-2.-- 2k 212 90. 60 40 |---| fee 
Okanogan... 2-2 19, 990 3, 495. 56 | - 2,649 | 2,212 719 joe 
Skamania...........-.-.----- 2.22. 5 4.00° |. fee eee 
Stevens. ...-..- 22-2 170 111. 33 220 | . 1,250 1,705 |_.-.-_- 2 - 

~  Whatcom......2- 22222222] 4,085 | 885.80] 04 LL 
: | | 44,786 | 11, 525.09 39,561 | 12,038 2,924 |___.__-_-. | 

: - . , see TI CC : . - - 

. So DRY GOLD AND SILVER ORE! 

1935 - | 
. Ferry. -.....-.--.----------2---- 35 7. 63 387 |------- __ 300 |_--__-____. 

Okanogan......--------..---.-2 2 12 1.54 — WOT fev |e} eee, 

: 47 | 9.17 |. 494 |_------} 800 |e : 

—_ | a DRY SILVER ORE 
oe 

| 1935 3 | , 
SS i 91 |. 8.40 _ 2, 549 +. 422 2,025 j_.-______- 
Okanogan.__..._-_--_--- ee 72 5. 74 1, 996 277 375 |_._ 
Stevens. ..._-..-..--- 2, 957 5. 60 12,590 | 2,633 18, 078 |_---_____- 

| 3, 120 19.74 | 17,185 | §= 3,882 | 20,478 [22 | 
| 1936 2 ee eee eee eee 

Okanogan___.__....-_---.-_ oo, 177 9. 04 7, 187 103 1,288 |__.__.__-- : Stevens........_...___.---..--_--. 204 1.07 1,316 | 500. 1,348 |__._______ 

381 10. 11 8, 503 603 2, 586 |... -__- . . 

COPPER ORE 

‘ 1935 
Chelan__.-..-2-.- 651 6. 20 ~ 2, 884 5 Os cr 
Okanogan. ..._.2------2 2 ee 2 7. 57 3 265 |---.------ | - ee 
Snohomish...._.--22. 22-22 - Lee 99 17.80 594 27,663 |_------- 2 fee 

752 31. 57 3, 481 66, 097 |_.---2-2-___J__-_ lee 

1936 NN | 
Chelan......-..-- 22 10, 510 12. 40 7, 694 92,413 |..-.-- 2-2} 
Snohomish...-... 2-2-2 1, 483 12. 60 1, 246 92,935 |_..--.-_-____]_ 2-2 

11, 993 25. 00 8, 940 185, 348 |... |e 

eee ed 
LEAD ORE 

eee 

1935 os 
~ QOKanogan.._-.._ 2 12 0. 64 353 144 3, 575 |. ee 

Stevens... 2.2.2 275 8. 26 4,391 681 178, 163 |------ 2 

, 287 8. 90 4,744 825 181, 738 |__.._.___- 

1936 
Stevens. ..__..-2 2222-2 eee 106 j-------.2--- 690 j---.-.---- 121, 230 |...._....- 

106 |-.---.-.-.-. 690 }..-.--.---| 121,280 |... 

1 None produced in 1936.



GOLD, SILVER, COPPER, LEAD, AND ZINC IN WASHINGTON 545 | : 

Ore sold or treated in Washington, 1935-86, by counties, with content in terms of — 

recovered metals —Continued 

LEAD-ZINC ORE 
a 

County Ore Gold Silver Copper Lead Zine . 

1935 Short tons | Fine ownces | Fine ounces | Pounds Pounds Pounds 

Stevens....__.....---------------- 3 0. 29 76 |....------ 1, 300 2, 159 

: {8 . 29 76 |__-.------ 1, 300 2, 159 

Pend Oreille........-.------------|_ 76,060 |------------] 3, 317 | 6, O11 | 1, 540, 847 | 8,777, 220 4 oe 

Stevens.....-----.----------------|—--—«(109 |------------ *§, 756 |.--.------ 12, 413 28, 780 

76, 169 |_......----- 9,073 | 6,011 | 1,553,260 | 8,806, 000 

| - METALLURGIC INDUSTRY - 

The total output of ore in Washington in 1936 was 133,435 tons, | 

comprising 89,164 tons treated at concentration plants, 25,607 tons | 

treated at gold and silver mills, and 18,664 tons shipped crude to | 

| smelters. 
The ore treated at gold and silver mills comprised 500 tons treated 

at nine small straight-amalgamation mills, 5,931 tons treated at three 

straight-cyanidation mills, and 19,176 tons treated at three combined 

amalgamation and gravity-concentration plants. 
Five straight-concentration plants were operated i Washington in ) 

1936 and treated 89,164 tons of ore—two plants treating siliceous ore, | 

two treating copper ore, and one treating lead-zine ore. Most of the 

ore concentrated was lead-zinc ore (76,169 tons) and copper ore ~ 

(11,910 tons) treated by flotation. The following tables give produc- _ _ 

tion of concentrates by classes and counties. 

Gross metal content of Washington concentrates produced, 1935-36, by classes of 

| 2 concentrates . co 

a re — tmemmnse ee 

| Concen- : Gross metal content | 

Class of concentrates grates lary TT 

weight) Gold Silver Copper Lead Zinc 

| 1935 ) : | 
. Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 

Dry and siliceous. ---..-------} | 242 98. 94 9, 974 2, 542 22, 238 |..---------- 

Copper. ..-------------------- 77 6. 20 2, 861 89, 668 |...-.-------|------------ 

Lead........2.--------e-eeee~ 6 1.09] 609 164 1,801 |1-__-------- 

: | 325 106. 23 13, 444 42, 374 94,129 |...-..------ 

1936 oe 

Dry and siliceous. -.....------- 262 778. 13 927 2, 861 121 |_..--------- 

Copper....------------------- 310 19. 01 8,367 | 166,243 |_......-.--.|------------ 
Lead. ....-..2-2ec2eneenee ee 1, 159 114 8, 263 2,358 | 1, 591, 520 57, 838 | 
Zinc. .....-....--------------~ 8,161 |.....------- 1, 867, 6, 100 32,505 | 9, 783, 581 

9,802 | 797.28 19, 424 177, 562 | 1,624,146 | 9,841, 419 
ee Se SO SE



546 ' MINERALS YEARBOOK, 1937 | 

Mine production of metals from Washington concentrates, 1935-36, in terms of 
| recovered metals | 

| BY COUNTIES | 
eee 

| Concen- Gold . Silver Copper Lead | Zine 

| . 1935 Short tons Fine ounces | Fine ounces |. Pounds Pounds Pounds Chelan-_-_.----_--.--_-__ TT 6. 20 2, 861 38, 080 |_---.------ |e _ OKanogan.... 2 ~~. 38 93. 73 AWB Joe 
Stevens..._....___..-.______- 210 6.30 10, 470 2, 521 18,174 |_---- 

~ 7 325 106. 23 13, 444 40, 601 18,174 |__.-__ 
, : ———————=== ——aaaaaSS = —E——E—SSS  E———eee === 

1936 | 
Chelan_......-_--.--_--____- 188 12, 40 7, 694 92,413 {|__| Okanogan... ___.-.--.__-__-_- Ql 702. 15 917 2, 152 116 j--_ Pend Oreille_.__2.---_______- 9,276 |__._____e 3, 317 6,011 | 1,540,847 | 8, 777, 220 Snohomish.______._-_______- 122 | 6.61 673 68, 214 J . Stevens......__.--------___ 44] 0 14 6,813} 364 13, 526 28, 780 Whatcom__-_-___..-2 21 75. 98 | - 10 |-.----------|------------]------------ 

: «9, 892 797. 28 19, 424 169, 154 |. 1,554,489 | 8, 806, 000 

- BY CLASSES OF CONCENTRATES oo 

1935 : 

| Dry and siliceous._____--___. 242| 9894] 9,974 2, 398 16,359 |... | Copper. ...-...--.----- 77 6. 20 2, 861 38, 080 |__-.----2 |e Lead......--.--__--.---__---- 6 1.09 609 123] | 1,815 |-- 
, 325 106. 23 13, 444 40, 601 18,174 |... 

| 1936 NS 
Dry and siliceous____.____.___ 262 778. 13 927 2, 152 | 116 |_-----eee lt; Copper. --_.__--------__ 310 19. 01 8, 367 . 160, 627 |_-_------_ | | Lead..........---------__---- 1, 159 14 8, 263 1,789 | 1,527,852 |. Zinc. .-...-_..-.----_--------- 8, 161 |__.-.- 2. 1, 867 4, 586 26,521 | 8, 806, 000 

: 9, 892 797. 28 19, 424 169, 154 | 1,554,489 | 8, 806, 000 

The output of crude ore of smelting grade in Washington was 
18,664 tons in 1936 compared with 15,296 tons in 1935 and 16,185 
tons in 1934. Nearly all the ore smelted in 1936 was gold ore shipped 
from the Republic district to Tacoma for smelting. Small lots also 
of silver ore, lead ore, and copper ore were shipped to smelters. 
Gross metal content of Washington crude ore shipped to smelters, 1935-86, by 

classes of ore 
eee 

. Gross metal content . 
Quantity 

Class of ore | (dy | 

: weight) Gold Silver | Copper | Lead 
ce [a en ena en 

1935 Short tons | Fine ounces | Fine ounces| Pounds Pounds — Dry and siliceous_......_-.._.__.__.__.____ 14, 941 5, 885. 20 32, 055 18, 170 8, 820 Copper-__-..--- 22-222 102 25. 37 620 29, 268 |...-.__-___. Lead. ..---...-.-..---....._-------.-..... 253 7.81 4, 135 878 188, 158 
: | 15,296 | 5, 918. 38 36, 810 48, 316 196, 978 

_ 1936 2 i ee eee eee Dry and siliceous__.._.-_._._.___..... 6, 18, 475 6, 235. 85 41, 508 10, 955 5, 500 Copper-_.-------2222 83 5. 99 573 25, 751 |... 28. Lead...--.-.-----2.-....___-__----.-- i 690 |----.-.-..-- 126, 272 
18, 664 | 6, 241. 84 42,771 | 36, 706 131, 772 a



GOLD, SILVER, COPPER, LEAD, AND ZINC IN WASHINGTON 547 | 

Mine production of metals from Washington crude ore shipped to smelters, 1935-36, | 

in terms of recovered metals | , | : 

BY COUNTIES 

a RC CC SC OC LL a 
, 

Ore Gold Silver Copper Lead 

1935, Short tons | Fine ounces | Fine ounces} Pounds Pounds 

Chelan......_.--..----_-..-----~---------- 1 jouw eee 23 89 j_-- ee 

-. 0. Rerry.o..-.2-2------------- eee eee eee eee 12,152 | 4,578.43 26, 062 16, 458 2, 325 
Okanogan...-...--2.2-_---.2.-+-----------] 145 52. 74 2, 575 879 4, 200 

me .. Snohomish. ..-.-..-.---------------------- 99 | “17. 80 |- .§94 | 27, 663 |..---------- 

Stevens._......-..----ceeeeceseeceeo-ee---}. 2, 847 | ~—-:1, 188. 07 7, 373 804} —-: 178, 226 ae 
Whatcom.._...--.------------------------ 52) 81. 34> 183}. 205 | «1, 925 

, 15,296 | 5, 918.38 36, 810 46, 098 186, 676 oo 
eee eee. oOoo—=EeE=E—=EoEE—E—ee—— TS #E_l—=EeESoSSE=E« == 

. 1936 , , 
Ferry ....-.---------------2-----n oe nee 17,986 | 5, 978.93 33, 410 8, 576 |_----------- | 
King. _....----.-------------+---- =e e eee 32 45. 40 142 |_._.-------- 500 
Okanogan......-..-.---------------------- 261 78. 28 7, 328 163 |. 1, 841 

Snohomish. -___....--.-------~------------- 83 5. 99 573 , 24,721 |_.-..------- 

Stevens......------------------------------ 295 112. 26 1, 169 1, 386 123, 170 

Whatecom..._..-...-----.------------------ 7 20. 98 149 {_-- ol fee ee 

18,664} 6, 241.84 42, 771 34,846} 125, 511 | 

om a aa as nes _ - . 

, BY CLASSES OF ORE © - | 
. = . 

1935 | | 
Dry and siliceous_.....-.-...-------------- 14, 941 5, 885. 20 32, 055 17, 379 6, 753 mo 

Copper.._-.-.-.------------------2-----+ 2+ 102 25.37 620 28,017 |_.--.------- 
| Lead. .......-.-----------------ee eee 253) - 7.81 4,135 702 179,923 

oo | | 15,296 | 5,918.38 | 36,810 46, 098 186, 676 

1936 | | | 
Dry and siliceous__.--.....----------------- 18,475 | 6, 285. 85 41, 508 | 10, 125 4, 281 

Copper....-.------------------------------ 83 5.99  §73 24, 721 |_.-.-----=-- 

Lead...-.-------------- nee eee eee nee 106 |_-.--.------ 690 |.-..--------| . . 121, 230 

18,664 | 6, 241.84 42,771 34, 846 125, 511 

eR 
A



REVIEW BY COUNTIES AND DISTRICTS | 7 = 
e e e e 7 cf ‘ . . es a e s ‘ . GO 

Mine production of gold, silver, copper, lead, and zine in Washington, 1935-36, by counties and districts, in terms of recovered metals 

| Mines produc: . Gold Silver . 

County and district a} Cre fl Copper | Lead zinc Total —— 

Lode | Placer Lode Placer Total Lode Placer | Total 

1935 Short Fine Fine Fine - Fine Fine Fine | 
tons ounces ounces: | ounces ounces | ownces| ounces | Pounds | Pounds | Pounds 

Asotin County: Snake River.......-...-..-----|-.-----. 12 |_. owe ee. {----.- ee. 49. 40 49.40 |...-....-- . 4 4 |e. ee} eee |e ee $1,732 = | 
Benton County: Columbia River____..---..---|_.------ Q |-.-.------|---------- 44, 40 44,40 |._........ 11 1 jw] eft 1,562 et . 
Chelan County: 7, 

Blewett. ._.---..-----.-------2 een eee 1 7 45 9. 20 20. 80 30.00 | 4 3 7 {..-------- |e fee 1,055 fF 
Columbia River._...-.....-.-.----..-------]-.-.---- 5 |...----.--|--..------ 8. 20 8.20 |-.----- ene |e fee [ee |e 287. kd 
Entiat.....2-.----.-- 22 i 8 6.00 |...-......| 6.00 3 fi... 8] 3 |..--------]---2---__]_------- ee 212 e 
Leavenworth....--.-2---.-.---.---.---- nee 2 |-.------ 651 6.20 |....------ 6. 20 2, 884 |....-.-. 2, 884 38, 169 |_..---.-.-|-------.-- 5, 458 a 
Wenatchee River......------.-.-----.------|-------- 9 j-----e eof eee 22. 20 22,20 |_..-------|-------- |e - ene n ne [nn nee ne | pew eee eee 777] 

Clallam County: Ozette.......-.....0222-.---0-]-.-.---- ne ee 43. 80 43.80 }|......---. 7 7 |..-------- || eee 1, 538 
Clark County: Pine Creek..-.....-.-.-.--.--.--|-.-.---- Lyi fee] 820] B20 |---| ae] loo |e "192 
Columbia County: Snake River........------.-|---.---- Qj i. {---n-----| 2,80 2.80 |_._.......|--...---|..-.-2.---|-.---.---.|_....0---.|.--- eee 9g | 
Douglas County: Columbia River............--|.-..---- 5 |-.--------]---------- 39.00 39.00 |-.---..--- qT 7. jo------ ee | eee nee |e eee eee 1, 370 By 
Ferry County: y. . vo 

olumbia River.........-...---------------|-------- 15 |_...------[-2-.------] 178.401 178.40 |_--_-2---- 25 25 |_| lee }e---- ee 6,262 BW oe | Danville... 0-2 eee ene ee 1 |e 679 | 445.20 |---|] 445. 20 352 |........| 852 | 16,086 |._--_---_-|_---------| 17.166 © | 
Enterprise.......-..--.--------------------- 1 79 | 8.20 | 2,222 }........} 2,222 48 1,700 |.-..--.--- 1,956 ©. 
Keller. ....---..----------2- 2-2 ee eee eee 2 |....-.-- 12 220 {-- oe... 220 327 j|_.-...-. . 827 374 325 |...-----.- — 286 A 
Republic. ..-...-.-....2-2-2---0 2 eee 6 3 14, 482 | 4, 446. 20 5.60 | 4, 451. 80 24, 057 |..----.. 24, 057 |_..----.-- 300 |--....---- 173, 116 

Grant County: Columbia River_......-._---.--]-------- 2 |..-- ee} le 11. 60 11.60 |... 2-222] ee} ete] eed eee 406 fS 
Grays Harbor County: Pacific Beach_.........|.-..-.-- 3 |----------|---------- 5. 20 6.20 |. 2-2 fe fee] ee 182 6 

. Kittitas County: Swauk.._.-..-......2-2-.---- 3 16 68 92. 20 184. 40 276. 60 39 39 78 |......----|-.---.----[-..--.----| 9,737 oN 
Lincoln County: Columbia River..........---.|.--...-- 3 |----------}|---------- 49. 60 49.60 |..-.---.-- 7] 7 |n---- ee | eee ee een e [pene eee ee 1, 741 | 
Okanogan County: _ 

Cascade......-. 2-2-2 eee eee eee ee eee 2 |__....-- 9,007 | 1,348.00 |_.._..._..] 1,348. 00° 1,170 |_.---__- 1,170 132 2,200 |... Le 48, 120 
Columbia River...........----.-.-2-.---.--|-------- 7 |-.----.---|---.---.-- 36. 20 36. 20 |... 28. 7 7 |oo-e---e- |e eee eee eee 1, 272 
Myers Creek and Mary Ann Creek___.._.- 1 6 5 1, 40 163. 20 164. 60 |..---.-..- 36 36 |....---.--]---------_|-.------- 5, 787 
Nespelem..........-.-2-00 22 eee eee 3 |_._....- 23 3.60 |... ...2-- 3. 60 - 839 fiw 839 12 1,375 |. oe 785 
Omak.........------.-.------ eee eee [en eee 1 fiw... fee eee . 20 220. |e |---| eee} fee |e eee 7 
Palmer Mountain.-__.-.----.-------2--.. 8 fit iuu eee 82 26.00 j_.2.2- 2-2 ee 26. 00 1, 344 j.2 2 2 1, 344 470 875 |_._...---- 1, 930 
Similkameen River..._..........._--.-.----]_--.---- 4 |..--..---_|..-------- 10. 80 10. 80 |-.-.--22--} eee | eee} eee ee 378 
Upper Methow_......-- 22.222 2 3 34 33. ON 3. 40 36. 40 110 je 2 eee 110. 265 250 |__.._.---. 1, 385 

Pend Oreille County: Metaline..._..........--|..-__-_- 3 |.--------]---------- 6. 00 6.00 |---.-2-2--| epee ef} eee |e eee «210 
Skagit County: Skagit River............2--..--}-------- 1 j...------|-----.2--- 1.00 1,00 |-.---222--] eee ifn [eee fee] eee eee 35 
Skamania County: Niggerhead._____.__-......- 2 1 16, 00 |..-.-.-..- 16.00 |-.---.-.-.{-.------|-e-e ele fee | eee ee | eee 560 
Snohomish County: ne oo 

Index......-..-2.----- 0.202 1 flee. ---] 67 12. 20 boo eile 12, 20 512 {...----- 512 24, 868 [oot 2, 859



| . 
| . 

Skykomish River........-...--.----.-------]-------- 6 j_----1----]---------- 10. 00 10.00 |_.-_--.---.]_.---.--]__--------]_---2------ |---| 350 
Stilaguamish..--..-.---.--------.---------- 1 j-------- ey 5.60 |_--------- 5. 60 82 |_...---- 82 2,795 |_-..------|---+------|" 487 : 
Sultan.........-....----------------------+-|------+- 9 ~n-e- tenes a 54, 40 54,40 |....-.---- 7 7 |-...------|..-.------]-.--------]-1, 909 . 

Stevens County: | . : 
be Bossburg..---..---.--------------+--------- ee | 23 .40 |_..------- * ,40 135 |__..-.-- 135 84 6, 450 |__--.----- 376 OQ 
es Chewelah.........--.--..------------------ 2|_..--.-- | 4 20 |... 20]. i 85 48 2,575 |_...-.-.-- 17% & 
8 Columbia River_.......-.------------------]-------- 20 |_..--L----].--.------| 439.00 | 489.00 |__.-..-_.- 82 82 |___...----]..--------|---------- 15,424 

Colville.........--------------------------- 5 |.--.---- | 84 8.00 |...--.---- 8. 00 3, 833 |_.._---- . 8, 833 374 — 9, 900 2, 159 3, 557 ey 
P Kettle Fails. 2200TIIIITIIIIIIININ | 2 IIIT] Boo (ITT 8.0 50 |22222-.- 50 |oneeee---|ooceeee net |eeeeee---- “i 
9 Northport...--...-------------------------- 5 7 (160 |__-----.-- 108. 00 108. 00 530 21 551 145} 160,150 |____------ 10, 594 on 
a Orient.....---.--.-.--------------------- ee 4 |_._.-.-- 2, 556 | 1,180.40 |__.....---| 1,180. 40 903 |__.----- 903 60. 575 |.--------- 41, 991 pond 

Springdale..........-.--.-.----.------------ 1 j_..----- 2, 256 1.40 |__. ee 1, 40 6, 962 |__..-_-- 6, 962 349 4,600 |._...-.--- 5, 266 7 
Summit._..----.--.--.-.------------------- 1 |__------ | 700 4,20 |_.-.---.-- 4, 20 5, 422 |__..---- 5, 422 2, 265 138,450 |.--.------ 4,770 < 

« Whatcom County: Se | es) 
oe Mount Baker........--.------------------- 1 |_....--- 1, 067 451.80 |.__...-----| 451.80 25 |__---.--| 25 |__.--..-.-]-...------|---------+- 15,8381 bd 

Ruby Creek.......-.-------.-.-------------|-=------ 1 [._---Lee-e flee 2. 20 2,20 |_.....----|_..-_--|_--------- |e |---| eee 77 =| 
, Slate Creek...._..-...----.----------------- 2 |__------ f 57 83. 40 |_---..----- 83. 40 185 |___.---- 185 205 | «1,925 |_.--..---- 3, 146 QR 

Whitman County: Snake River_....----.------]..------ 6 |_----.----}---------- 39. 00 39. 00 |__..------ 7 7 |__---.----|----------]---------- 1,370 © 
Yakima County: Yakima River......----------|-------- 2 |.----L----|---------- 3. 60 3.60 |_.__------]__-.----|_---------]---------+ | ----- == |e 126 0g 

———— |__| _—“—_ —_- oe é Pct _ i _ | _-——)-—\-—:CS 
Total Washington..............-.-------- 63 172 32, 187 | 8,192.00 | 1, 547.60 | 9, 739. 60 52, 075 263 52, 338 86, 699:'} 206, 150 2, 159 394, 041 le] 

1936 | ! . 
Asotin County: Snake River.-..---.-----------|--------| 14 |----------|----------| 48,60 | 48.60 |... 9 Q|oeceeeceee[ eee [eee] 88 
Benton County: Columbia River-..--..-------|-------- 4 |_.--..----|_--_------ 14, 00 14.00 |_-..__---- 4 4 |___...----|----------|---- nee 43 
Chelan County: | . . oS 

Columbia River..........-.----------------|-------- Ds a ee 5. 69 5.60 |_.......-.|...-----|.--------- [ec eee -e|eee-eeeee-|eeeec eee ee i | OO 
Leavenworth..........-.--.---------------- 1 j_.-.-.-- 10, 610 12, 40 |__-_---- 6. 12, 40 7, 694 |... 22. 7, 694 92, 413. |__-...-----|_.-----.-- 14, 895 
Peshastin Creek.........-------------------|-------- 2 |... -4-----|---------- 9. 00 9.00 |.......---|.--.----|----------|---- eee ee |e eee fee eee 31 OU 
Wenatchee River.......-.------------------|-------- 7 |_o-24_2. |. -- 2 6. 60 6.60 |_.--------|.-------|-------2--|----------|--o- eee [ene ee 31 =f 

Clallam County: Ozette..-..-.......-----------|-------- 1 |i. o |e R. 80 8.80 |_..-..-.--|_-.------|----------|--eeee ene [eee fee eee 308 Oo 
Douglas County: Columbia River.......--.---|....---- 4 a nee eeeeeee 16. 80 16.80 -|_--.-_---.- 5 § |_.--------|_---------- | ---e eee eee 592 Ny 
verry County: | : | pa 

olumbia River..........---.--------------|-------- 10 weeanpaac|enn sa anene 110. 00 110.00 |_..--_-.-- 18 18 |__.------o}_e eee fee eee 3,864 'F 
Danville.......-----------.---------------- 2 |-------- 308 142. 60 |_...------ 142, 60 217 |_------- 217 8, 576. |__..-.----|---------- 5, 948 Q 

. Republic.......--..------------------------ 6 1 20, 084 6, 749. 80 3.40 | 6,753.20 | 36,089 |...-----| 36, 080 |.--------.|--.-------|----------] 264,818 
Grant County: Columbia River_.-......-.--.--|---.---- 3 |..--4-----|---------- 10. 80 10. 80 |_..-_..--- 4 4 |... ioe |e eee eee 381 7 
Grays Harbor County: Pacific Beach.......-.-|.-..---- 2 voted wenn n ete 5. 40 6.40 |_...--.---|------- |e eee |---| [ee eeeee 189 | 
King County: Miller River. ...--.-.---..------ 1 |..------ | 82 45.40 |.--.-..--- 45. 40 142 |_.---..- 142 |-.--------] | 500 |---.---.-- 1, 722 s 
Kittitas County: Swauk........-------.------- 4 11 | 212 - 90. 60 92. 40 183. 00 40 22 62 |_.....----|----------|---------- 6, 453 
Lincoln County: Columbia River........------|-------- Q |_---.-----|---------- 1. 60 1.60 |.-.------.|.-.-_-.-|---------- |e | ee eee |e eee 56 . 
Okanogan County: ] | WR . 

Cascade....--.-----------a--eeneneeeeee ene 2|....--.-| 18,959 | 2,932.20 |.....--...| 2,982.20} 1,929 |__......] 1,929 |...------- 152 |_..-.-----| 104128 
Columbia River..-...-...---.--------------|-------- 4 |...-.-..--|---------- 28.60 | 28.60 |..-------- 5 6 |_.-...---|---------- |---------- (1,008 
Conconully........-.----------------------- 1 j..-..--- | 18 .60 |.-..------ . 60 550 |...-.-.-| ~ 550 76 174 |__-------- 462 a 

, Methow.........--------------------------- 3 2 940 487. 40 1. 40 488. 80 634 |...--..- 634 2, 152 283 |.----+---- 17, 810 ae 
Myers Creek and Mary Ann Creek.......- 2 2 75 58. 60 53.60 | 112.20 40 9 49 |...-.-----|----------|---------- 8,965 6 
Palmer Mountain. ----..--------------.---- 4 |-------- 175 25.80 |_--------- 25. 80 6,683 |...-----| 6, 683 87 | . 1,348 |.----.-.-- 6, 149 yy 
Similkameen River....-...-----.-.---------|-------- 2 |----4-~.--|----- =e 11.20 | ~ 11.20 j-.--.----- 4 4 |...-------|----------|---------- 395 ‘ 

Pend Oreille County: Metaline_-.....-......-- 1 2 76, 060 |-----.---- 3. 20 3.20 | 3,317 |..--.--- 3, 317 6, 011 |1, 540, 847 |8, 777, 220 512, 974 en 
Skamania County: Niggerhead--.....-.....----- 1 |-------- |b 4,00 j---------- 4.00 |..--...---|.------2|------ ee lee Le eee 140 ns . 

a | | | | | _ | CO - 
| | | | 
{ : 

| . ; : mo 

| |



Mine production of gold, silver, copper, lead, and zincin Washington, 1985-36, by counties and districts, in terms of recovered metals —Contd . a : 

. Mines Produe- | Gold | Silver - . . 
County and district a Ore |. Copper | Lead | Zine Total 

Lode | Placer Lode Placer Total Lode | Placer} Total . . ae 

1936—Continued fe a | 
Short Fine Fine Fine Fine Fine Fine 

Snohomish County: tons ounces ownces ownces ounces | ounces | ounces | Pounds | Pounds | Pounds 
Index._....--.---- 2-2-2 eee 1 fie ee 1, 483 12. 60 |.....-.-.. 12. 60. 1, 246 |-....-.-] — 1, 246 92,985 |...-----.-|.----.--.- $9, 956 
Sultan_...---.---22-.--- 2-2 eee |e eee 14 j---- 2-2 fee ee 31. 20 31. 20 |..-......- 9 9 fe ef 1, 099 

Stevens County: 2 
Big Sheep Creek. ._._.-.-..---.--..----4---|---2 oe 1 |... eee. | eee 1.80 1.80 |---2----2 2] |e [ee] ee 68 My 
Bossburg_.---...-.----.--.-------------- ee i §.|o..------ few ee |e eee 541 |... w 541 |... ole 5, 600 |_.--...--. 672 A 
Columbia River._..--...-.-...------------.|-------- 11 fo... eee 147. 80 147.80 |...-.--..- 31 31 |..-------2 |---| 5, 197 fy 
Colville. __.-.---- 22-222 1 ji--- | 109 |_....2 fee feel 5, 756 |.....2-- 5, 756 |....----.. 12, 413 28, 780 6,468 od Kettle Falls. ...........-.---------------_- 3 | ------ 207 5.00 |...-...---| 8.00 1,326 |.----.--| 1,326 500 1, 348 |..-..----- 1310 > 
Northport...-----....--22------2- eee 3 |---.---- 148 » 22.80 |...--.-.-- 22.80 » 297 |... 22. 297 1, 250 114, 348 |-.--...--. 6, 403 tt 
Orient.......---.----------- eee eee eee 2 |.-.----- 120 84.60 |...-....- 84. 60 62 |..-.--.- i 3, 087 |.-.------- 3, 151 TR 

Whatcom County: . 
Mount Baker-_---..--.---.---.------- ee 2 |..------ 400 347. 20 |_-..--.--- 347. 20 31 j|..---..- 31 |_.-.------|-------2 |e 12, 176 4 Slate Creek.......-----.---.----.--.----_--- 3 |_...--| 8,635 | 538.60 |_---------| 538.40 173 |____---- 173 |_.-.......|..-.------|-----.----| 18,985 ©& Whitman County: Snake River_._....-.-.--...|....---- 4 }_...--.--[-.-..-----] 28.80 | 28.80 |_._-.-.._. 4 4 |_.......-.|-----2----|---------- Lo -& : 

Yakima County: Morris Creek__....--.-.-----|------~- 1 |-------.--|-.-----.-- 21.60 | 21.60 |-----.-.-- 9 9 |----- eee fe fe 763 a 

Total Washington........_..-.-.--2--- 44 106 133, 485 |11, 560. 20 657. 20 |12, 217. 40 66,767 | 183 66,900 | 204, 000 |1, 680, 000 |8, 806, 000 | 1, 015, 771 S 
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CHELAN COUNTY . 

_ The Royal Development Co. resumed production at the Royal 
mine north of Leavenworth in 1935 and operated continuously during 
1936. More than 10,000 tons of low-grade copper ore were treated 
in the 350-ton flotation plant during 1936. Copper concentrates are 
stored during the winter months; they are shipped to Tacoma for 
smelting. | | 

The Chelan Lake Division of the Britannia Mining & Smelting | a 
. Co., Ltd., resumed development in May 1936 at the Holden mine — a 

about 50 miles northwest of Chelan; the mine is reached by boat from 
Chelan to Lucerne and by road from Lucerne. Extensive diamond 
drilling has been completed at the mine, and during 1936 a large crew 
was driving the lower adit. Early in 1937 the company let contracts 
for the construction of a flotation plant, a 50-mile power line, docks, , 
barges, and other equipment necessary for operation on a 1,000-ton- 
daily basis. About 1 year will be required to complete the present 
construction program. 

| _ FERRY COUNTY a , | 

Republic district —Siliceous gold ore from mines near Republic in 
1935 and 1936 represented, as usual, a substantial part of the State’s 
total metal production. The output of the Republic district was 
valued at $173,116 in 1935 and at $264,194 in 1936. The chief pro- _ 
ducers in 1935 were the Aurum and Blaine Republic mines and in 
1936 the Mountain Lion, Aurum, Quilp, and Morning Glory mines. 
The Blaine Republic mine and cyanide mill were closed early in 1936. 
The Eureka M. & M. Co. was formed during 1936 to operate the 
Quilp property; the company also has a 10-year lease on the Blaine 
Republic property, and in November and December 1936 ore from 
the Quilp mine was being treated in the 60-ton cyanidation mull on 
the Republic property. Ore from the Mountain Lion, Aurum, and 
Morning Glory mines was shipped for smelting. No production during | 

~~ $936 was reported from the Knob Hill mine. = 
Diamond drilling was completed on the Mud Flat claim (part of 

the Knob Hill group), and the Knob Hill Mines, Inc., was formed in 
1986 to acquire the property and erect a new 400-ton cyanidation 
plant. Construction was delayed by severe winter weather, but in 
April 1937 the new all-slime plant was completed. | 

Other districts —Other production from Ferry County in 1935 and 
1936 included gold ore from the Morning Star mine near Danville | 
and placer bullion from various bars on the Columbia River. 

_ KITTITAS COUNTY - 

Small lots of rich gold ore from several mines (including the Moun- 
tain Daisy, Liberty, and. Morris) near Liberty were treated by amal- 
gamation in both 1935 and 1936; most of the placer output came from 
the Burcham and Sunny Bar properties.. A new sluicing plant was 
built in 1936 at the Boulder placer of the Salem Mining Co., but opera- 
tions were discontinued and the plant was dismantled after a short 
run.
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7 OKANOGAN COUNTY 

| | The Northern Gold Corporation was formed in 1935 to operate the 
Bodie mine 12 miles north of Wauconda. The company rebuilt the 
milling plant (70-ton amalgamation and gravity-concentration) and 

| | in 1935 treated about 9,000 tons of ore, shipping bullion and rich gold 
| concentrates. The production was doubled in 1936 when nearly 

7 19,000 tons of ore were milled. Other producing lode mines in Okan- 
| ogan County in 1936 included the Golconda mine near Wauconda, the 

Red Shirt mine near Twisp, the Gray Eagle and Peterson properties 
| near Chesaw, the Chloride Queen mine near Nighthawk, and the 

| _ Spokane and Owasco properties near Oroville. Placers were operated 
in 1936 along the Columbia, Similkameen, and Twisp Rivers and on 

| Myers and Mary Ann Creeks. oo | 

| | - PEND OREILLE COUNTY | 

_ Metaline district—The Pend Oreille Mines & Metals Co. suspended 
; production at the Josephine property in April 1934, and no ore was 

. mined or milled until operations were resumed in 1936, when the com- 
| pany milled 76,060 tons of lead-zinc ore in the new 300-ton flotation . 

i plant. Underground development at the Josephine mine was carried 
| on continuously during the shut-down. ‘Thecompany also dismantled 

the old mill at the Josephine shaft and erected a new plant (salvaging 
— some of the equipment from the old mill) at a site on the Cascade 
| tunnel level. . Early in 1937 the company was building a 5,000-horse- 
| power hydroelectric plant on the river below Metaline Falls, and upon 

~ completion of the plant the milling capacity probably will be in- 
| creased to about 600 tons a day. | | 

PO | ~The Metaline Mining & Leasing Co., controlled by the American 
Zinc, Lead & Smelting Co., made no production in 1936, but a large 

| tunnel crew was employed from May 1 until the end of the year in 
driving nearly 2,300 feet at the main haulage tunnel. 

SNOHOMISH COUNTY 

The Sunset mine at Index was operated from September 1936 to 
the end of the year by the Sunset Syndicate Corporation. Copper — 
ore was treated in the 150-ton concentrator, and concentrates and 
some crude ore were shipped to Tacoma for smelting. Placer bullion 

. was marketed from small-scale operations on the Sultan River. 

STEVENS COUNTY 

The First Thought mine near Orient, an important producer of gold 
in 1935, was closed early in 1936; a 50-ton cyanidation mill was being 
built at the property in 1936. Other producing lode mines in Stevens 
County in 1936 included the Electric Point and Gladstone Mountain 
properties near Northport and the Old Dominion property near Col- 
ville. Placer operations along the Columbia River yielded consider- 
able gold in both 1935 and 19386. |
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WHATCOM COUNTY 

The American Smelting & Refining Co. continued development 
work at the Azurite property in the Slate Creek district during 1935 __ 
and in November 1936 completed and placed in operation a 100-ton / 

-. eyanidation plant; several thousand tons of ore were treated in the 
new mill before the end of the year. The Boundary Red Mountain | | 
mine in the Mount Baker district was formerly a large producer of | 
gold in Washington; it was purchased in 1935 by the International _ a 

oe Gold Mines, Ltd. Several hundred tons of ore were treated in 1935; 
~ in 1936 the operating season was disrupted by failure of the power itt 

plant, and only 200 tons of material were treated. Repairs were made, | 
however, and the mill (amalgamation and concentration) was rebuilt; 
operations were resumed in 1937. Gold ore was also produced at the 
Whistler, New Light, and Tom, Dick, & Harry properties. _ oo
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GOLD, SILVER, COPPER, AND LEAD IN WYOMING 

a —— 7 | (MINE REPORT) . , 

7 By Cuas. W. Henperson and A. J. Martin | ns 

‘SUMMARY OUTLINE | 

. . Page . Page 

Summary. ...-.------------------------------ 555 | Review by counties and districts—Contd. . 
Calculation of value of metal production.. 555} Carbon County.....-.--.---.-.-.---------- 556 

Review by counties and districts.............. 556| Fremont County........-..-.-------------- 557 

Albany County......--.----.-.------------ 556] Park County..........--------------------- 557 

Lode and placer mines in Wyoming produced, in terms of recovered - 
metals, 1,964.40 fine ounces of gold and 1,113 fine ounces of silver in 
1936 compared with 3,715.00-ounces of gold, 1,152 ounces of silver, : 

1,000 pounds of copper, and 5,000 pounds of lead in 1935. The At- Oo 

lantic City district, Fremont County, yielded nearly all.the gold in | 

1936; the remainder (40.89 ounces) was contained in ore, amalgama- 
tion bullion, and placer dust shipped from scattered districts in 

Albany, Carbon, and Park Counties. The silver was a byproduct of 

gold mining, except the 839 ounces produced in the Kirwin district, a 

Park County. There were 5 producing lode mines and 25 placers in : 

1936 compared with 10 and 38, respectively, in 1935. 
The total recorded production of gold, silver, copper, and lead (Gn 

terms of recovered metals) in Wyoming from 1867 to 1936, inclusive, , 

~~~ gecording to -Chas.-W.Henderson, has_been 73,515 fine ounces of 

| gold, 73,766 fine ounces of silver, 32,638,059 pounds of copper, and == 

16,800 pounds of lead. | | OO 

~ Calculation of value of metal production—The value of metal pro- 

duction herein reported has been calculated at the prices given in the 

table that follows. Gold in 1932 is figured at $20.671835 per ounce, 

the Treasury legal coinage value for fine gold from January 18, 1837, | 

to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, | 

the yearly average weighted United States Government price!; and 

in 1935 and 1936 at $35 per ounce, under authority of the Gold 

Reserve Act of January 31, 1934. The silver price in 1932 and 1933 

is the average New York price for bar silver; in 1934, the Treasury 

buying price ($0.64646464-+ per ounce) for newly mined silver; and 

in 1935 and 1936, the yearly average weighted Treasury buying price | 

for newly mined silver. The copper, lead, and zinc prices are weighted 

yearly averages of all grades of primary metal sold by producers. 

1The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 

per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government 

fluctuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 

555



556 MINERALS YEARBOOK, 1937 | ' 
7 | Prices of gold, silver, copper, lead, and zinc, 1932-36 _ 

| $$ SSS 
a ' Year Gold Silver Copper Lead Zine 

Per fine ounce| Per fine ounce} Per pound | Per pound | Per pound 1932... -eeeeneeeeeeeeeee-ee--| 1 $20,674] “$0, 282 $0.063 | $0.030 $0.030 1933-22222 25. 56 350 1064 {= 1087 | 042 . 1934000 | alesse | logo} los 043 1935._____-.--.-.-.-22--2e ss sense 35. 00 T1875 083 040 1044 / 1986. 222222 LLILL 00 | 7745 092 046 050 

1 $20.671835. 8 $0.64646464. | 

Mine production of gold, silver, copper, and lead in Wyoming, 1932-38, in terms of | recovered metals 

Gold ode and | Silver (ode and , . | ' placer) =| __ placer) Copper — Lead | | a wre, fo te | Year (short TF : value 
: ‘ons) | Fine | vatue | Fine | vatue |Pounds| Value |Pounds! Valuel . . ounces alue ounces alue ounds alue ounds aiue 

| 1932... 640 | 256.63 | $5,305 | 195] $55] 307]. $25} 9,800. 5 $5, 679 1933-27222} 1, 071 | 2,199.95 | 56,231 | 260) nf | sd Began | 1934.....--2 | 8,178 | 4,871.36 |170,254 | 710] 459 | 3,500 |. 280 | 2000 | 74 | 171,067 | 19852222212] 4,190 | 8,715.00 130,025 | 3,152] 828} 1,000) 83! 5,000] 200 | 131° 136 1936....-..-..- 344 | 1,964.40 | 68,754 | 1,113] 86227 || 6966 

- Mine production of gold and silverin Wyoming in 1986, by counties, in terms of 
- OS | _. recovered metals ~ | Do | 

. Mines pro-_ |. ad ~ Gold a Silver ; ‘Total . - ducing - Ore . | oa. value : . County —_——————— | sold or | ———— | —_ of gold 
| "| Lode | Placer | 8°) rode | Placer | Total | Lode | Placer | Total | nee 

| : : | Short | Fine Fine | Fine Fine Fine Fine oo | Albany and Car- _ tons | ounces | ounces ounces | ownces | ounces | ounces | bon........-| 2 1 92| 3480] 469] 39.49 4} 4 | $1,385 Fremont..-.-----| 2{ 24! 239| 278.40 | 1,645.11 | 1,923.51 44} 226} — 270. | 67,532 Park...----------| Lf} 1B] 40 [Lt 40} 830 |__| 390} e909 
5] 25] 344] 314.60 | 1,649.80 | 1,964.40} 987]  226| 1,113 | 69,616 Total, 1935.......| 10] 38] 4,190 |1,009.80 | 2°705.20 | 3,715.00] 800] 352] 1,152 [130,853 

REVIEW BY COUNTIES AND DISTRICTS | 

7 : ALBANY COUNTY — - 

The only output from Albany County in 1936 was 17 tons of dry 
gold ore shipped by the Star Mining Co. to the Garfield (Utah) 

| smelter from a property in the Douglas Creek district. The Rare 
Metals Corporation drove 90 feet of development at its Electrolytic 
group, in the same district, from September 1 to December 31. Other 
properties at which development work was reported during the year 
were the New Deal group in the Albany district and the Cliff group 
and Commercial Gold Mining Co. property in the Centennial district. 

CARBON COUNTY 

A.7-ton stamp mill with amalgamation plates was run for a few months 
during the latter half of 1936 on ore from the Nellie F claim in the 
Gold Hill district, in secs. 15 and 16, T. 16 N., R. 80 W., sixth principal : 
meridian ; amalgamation bullion recovered was shipped to the Denver
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Mint. ‘The Golden Sun Mining Syndicate, Inc., did considerable 

development work from January 1 to August 1 at the Vulcan group , 

near Encampment. Extensive testing was done during the summer _ 

months at the J. Phillips placer property in the Spring Creek area. | 

Sluicing at the Working Boy placer on Savery Creek yielded several 

ounces of placer gold. / 
| FREMONT COUNTY | | 

— Atlantic City district—Two companies using dragline excavators = 

—...-and-portable-screening and. sluicing equipment. on placer ground ing 
the Atlantic City district recovered 78 percent of the total output of 

‘gold in Wyoming in 1936. One of these, the largest producer, was 

the E. T. Fisher Co.,? operating on Rock Creek for its fourth season; 

- it worked 200 days in 1936, as in 1935. The Fisher apparatus con- 

sists of a 1%-cubic yard dragline bucket and a screening-sluicing- 

amalgamation plant mounted on rail tracks and pulled ahead by the 

power of the dragline. The second largest producer was the Jett- 

7 Ross Mines, Inc., which operated on Big Atlantic Gulch from April 

24 to September 15 with equipment similar to that of the E. T. | 

Fisher Co. The Rigdon Mines Co. moved a dragline excavator and 

screening and sluicing equipment to the May Day-Megget placer in | | 

July but operated for a short period only. Small-scale sluicing 2 

: operations by individuals yielded 81 ounces of gold. | 

: The Iron Duke-Hidden Hand lode mine was operated during the 

first part of 1936 by the Iron Duke Mining Co. and later in the year 

by various lessees; the ore produced was sold to the Midvale (Utah) 

smelter. The Duncan mine was idle throughout the year; the only 

output was amalgamation bullion and concentrates recovered from 

clean-up operations at the mill. The Gold Dollar and Miners Delight | | 

groups were consolidated and operations under the new firm name of | 

| Miners Delight Consolidated Mines Co. were planned for 1937. 

PARK COUNTY 

Lessees at the Little Johnnie mine in the Kirwin district, about 70 | 

miles southwest of Cody, shipped 13 tons of silver ore to the Hast 

Helena (Mont.) smelter in 1936. | | 

2 Ross, Charles L., and Gardner, E. D., Placer-Mining Methods of E. T. Fisher Co., Atlantic City, 

Wyo.: Inf. Circ. 6846, Bureau of Mines, 1935, 11 pp.
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By J. P. Duntor! 

SUMMARY OUTLINE 

Page Page . 

General summary........---.-----.-.---.---. 559 | Secondary zinc_......---.-.---.-------------- 565 
Statistical summary of secondary metals re- Secondary tin. ............--...-..----------- 566 

covered...........--.-----------------.----- 559 | Secondary aluminum.._.___..-..-..---.....-. 568 
Scope of report...._...-..-.-.-.-----.--.----. 559 | Secondary antimony-~......-.-----------.---- 569 
Secondary copper and brass........-.......... 562} Secondary nickel. __........--.--------------- 570 
Secondary lead............--.-----------..--- 564 | Classification of old metals_.....-.-.--.-...-. 571 

The total value of certain nonferrous metals, for which the quantity | 
recovered from secondary sources is reported to the Bureau of Mines, | . 
was $174,183,300 in 1936, $19,146,500 more than in 1935; the total 

_ quantity increased 58,785 short tons. The increase in total value 
was due partly to higher average prices for copper, zinc, and lead, 
but the recovery of secondary copper, zinc, tin, aluminum, antimony, 
and nickel also increased. Oo 

Secondary metals of certain classes recovered in the United States, 1 935-86 

| 1935 | 1936 

Short tons Value Short tons Value 

______ Copper, ineluding that in alloys other than brass....|-__364 473 365,300 $67,218,200 
Brass scrap re-treated. . -....---------------=------- 120, 800 . 16, 683, 600 170, 00 26, 211, 200 . 

@ad AS Metal... wwe eee 0, ’ 
Lead in illoys.----0 2-2 cac ecco { 113, 600 } 21, 632, 000 { 125, 400 24, 186, 800 
IDC AS Meal... wn ee en ne eee een ee ’ . 

Zine in alloys other than pres | Bo } 5, 662, 800 { 1}, oo J 7, 950, 000 
1M aS metal... ee eee . ae > 

Tin in alloys and chemical Soampounds 22222277 38, 300 } 27, 498, 200 { 20, 770 \ 25, 621, 500 
UMInUuUM aS Metal... eee eee ’ < ’ 

Aluminum fe alloes mT 27900 |} 19,018,000 |{ 30’ go9 |} 19085, 000 
Antimony as metal and in alloys_...-.------------- 9, 4 ~ 2, 708, 400 6, 900 2, 568, 100 

1CKel 2S MOTAI. .........-------- = +--+ eee f 
Nickel in nonferrous alloys and salt 7777777777771|{ 1, 250 \ 1, 365, 000 { 1, 110 } 1, 375, 500 

910,700 | 155,036,800 | 969,485 | 174, 183, 300 

Scope of report.—“Secondary metals” are those recovered from scrap . 
metal, sweepings, skimmings, and drosses and are so called to dis- 
tinguish them from metals derived directly from ores, which are 
termed “primary metals.’”’ The distinction does not imply that 
secondary metals are of inferior quality, for metals derived either 
from ore or from waste material vary in purity and in adaptability to 
use in making certain products. The figures furnished by producers 
cover seven metals—secondary copper, lead, zinc, tin, aluminum, | 

_ 1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. | 

559
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_ antimony, and nickel—and supplement those on the primary metals. 
They are given to enable producers and consumers to form a more 
comprehensive idea of the quantities of metal available for con- 

| sumption; in fact, they constitute an essential complement to the 
| figures in the general reports on the primary metals and will become | 

| more valuable in the future. oe | | 
| The variety of waste material (especially metallic wastes), its 

utilization, and much information on its collection and disposal appear 
| in reports of this series for preceding years. These reports name the 

| various trade papers that cover the subject of secondary metals and 
refer to many articles relating to secondary metals recovered. 

Several papers? presented at the 1937 annual meeting of the 
| National Association of Waste Material Dealers, Inc., dealt with the — 

problems and needs of metal dealers and brokers in the scrap-metal _ 
| industry. | | 

| | | SECONDARY METALS RECOVERED | 

; The quantity of metals contained in numerous alloys made partly 
: or wholly from secondary material cannot be ascertained definitely. 

| The figures in the following tables and text, which are based upon 
—— results of the annual canvass, are approximate but constitute the only | 

| available data on an industry of growing importance. | | 
| Mints and refineries reported the recovery of 1,025,022 fine ounces 

of gold and 16,703,353 fine ounces of silver from waste or discarded 
| material in 1936, compared with 1,668,305 ounces of gold and 

35,903,107 ounces of silver in 1935. Jewelry and dental waste 
, furnish the largest quantity of secondary gold and silverware and : 

, photographic waste the largest quantity of secondary silver. 
No data are collected by the Bureau of Mines showing the quan- 

tity and value of old rails, pipe, machinery, and other equipment 
renovated for original use. Newspapers and trade publications show 
that an enormous quantity of such ferrous material is salvaged and 
reused. | | | 

In 1936 the price of heavy copper scrap ranged from 7.125 cents a 
pound. to 9.375 cents, No. 1 composition scrap from 5.50 to 8.125 
cents a pound, old zinc scrap from 2.56 to 2.92 cents a pound, cast — 

| aluminum scrap from 11.50 to 12.87 cents a pound, and heavy lead 
scrap from 3.69 to 4.89 cents a pound. The average daily and - 
weekly quotations for many scrap metals and alloys can be found in 
the Waste Trade Journal, Waste Trade Review, Metal Industry, and 
American Metal Market. The price of old tin pipe ranged from 36.83 
to 44.05 cents a pound and averaged 38.95 cents, but the quantity of 
tin pipe marketed is quite small. 

The favorable feature of the spread in secondary-metal prices in 
1936 was the fact that, except in a very few instances, prices were 
lowest at the beginning of the year and increasingly higher during the 
last part of the year, when the rapid advance in metal prices carried 
scrap and secondary-metal prices to proportionately higher levels. 

193 Wilson , Lester De Scientific Methods Needed in Dealing in Scrap Metals: Waste Trade Jour., Mar. 27, 

/,senumann, g. =. Metal Specialties Need Closer Study: Waste Trade Jour., Mar. 27, 1987, pp. 111, 113, 

Levitt, Henry, Scrap-Metal Industry Indispensable as a Source of Raw Material: Waste Trade Jour., 
Mar. 27, 1937, pp. 71, 73, 75. 

. of iT op 50, a Our Foreign Trade in Waste Materials Shows Great Gain: Waste Trade Jour., Mar. 

Lipkowitz, Abe, Direct Dealing Does Not Pay in the Scrap-Metal Industry: Waste Trade Jour., Mar. 
27, 1937, pp. 137, 141.
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- Demand for secondary metals depends largely on general industrial | | 
conditions; hence the business improvement in 1936 reacted favorably 

_ on the secondary-metals trade. Foundries long inactive or operated 
at small capacity for several years absorbed large quantities of scrap 

| or ingot made from waste metals, and the automotive industry pur- 
chased large quantities of secondary aluminum. | : | 

The quantity of scrap copper re-treated did not increase, and 
regular smelters treated less scrap copper in 1936 than in 1935. | 

| On the other hand, the quantity of brass scrap remelted increased _ 
_.. about 50,000 tons. The decrease in production of secondary lead = _ 

~ as metal was much greater than the increase in lead recovered in | 
alloys. Probably some scrap copper and scrap lead were being 

| held by dealers who expected increases in prices, and large sales that | 
would increase profits in the last 2 months of 1936 probably were not 
desired. The increase in the price of copper will permit shipment —_ 

- of considerable low-grade foundry ashes and skimmings which it has | 
been impossible to market at any price for several years. 

A number of medium-size secondary smelters did not sell to ultimate _ 
consumers in 1936 but shipped their output to large secondary-metal . 
interests having steady large outlets for materials... On the whole, 
1936 was a moderately successful year for most dealers and smelters 
of secondary metals, and prospects are that 1937 will be a most - 

- prosperous year. | : | 7 : , 
_ There were few important failures in the trade and few new small . 

enterprises. The general tendency is toward greater concentration 
of the secondary-metal business in the hands of the large operators : 
and interests that deal largely in primary metals. — | 

During the past 2 years the Bureau of Mines has made surveys of oe 
: consumption of scrap iron and scrap steel.2 Consumption of home : 

scrap totaled 18,860,000 gross tons in 1986 compared with 13,347,000 : 
tons in 1935 and that of purchased scrap, 17,609,000. tons in 1936 oY 
compared with 13,069,000 tons in 1985. Details as to type of furnace a 

___in which the scrap was charged and geography of ferrous-scrap == 
consumption were also presented. __ | | Oe | 

- Legislation directly concerned with the secondary-metal industry in 
1936 comprised the law (Public, No. 448, 74th Cong.) requiring that 
no exports of tin-plate scrap be made from the United States without a | 
license, obtainable now under certain conditions from the Secretary of 
State. This was described in the Secondary Metals chapter of Minerals - | 
Yearbook, 1936, and is referred to in the Secondary Tin section 

, following, : oe : | 
| Proposed legislation in 1937 which is of considerable concern to the 

scrap and secondary-metal industry comprises a bill (H. R. 6322) to | 
provide for cooperation between the United States and foreign nations 
producing tin ore and other materials to assure to the United States | 
continuing supplies thereof to supplement deficient domestic resources 
and production, and for other purposes, and a bill (S. 2025) to provide 
for the protection and preservation of domestic sources of scrap steel. 

: The former bill would set up a Board for Strategic Materials which 
“would recommend to the President after careful studies what materials 
should be classified as strategic; the President would then be em- 

3’ Lund, R. J., and Davis, H. W., Consumption of Ferrous Scrap and Pig Iron in the United States in 
1935: Rept. of Investigations 3329, Bureau of Mines, 1936, 14 pp. 
Ridgway, R. H., Davis, H. W., and Trought, M. E., Consumption of Ferrous Scrap and Pig Iron in the 

United States—1936: Min. Market Rept. M. M.S. 550, Bureau of Mines, May 28, 1937.
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| _ powered to declare by Executive order such materials strategic. 
The Board further would be authorized to study, devise, and suggest | 
ways and means for cooperation between the United States and 

| countries producing strategic materials; it would be authorized to make 
studies, surveys, tests, etc., for the purpose of developing resources of 
such materials in the United States or of finding substitutes therefor. 
Other sections of the act call specifically for an extensive survey of the 
United States, Alaska, and Hawaii for the purpose of locating and | 
testing possible tin ores and for comprehensive studies on the | 

| development of substitutes for tin. a. 
| ‘The latter bill, the so-called Schwellenbach bill, would require the 

licensing of all exports from the United States and Territories of 
steel-plate scrap. | | 

Another bill, submitted later by Senator Austin, of Vermont, in the 
form of a resolution, would prohibit exports of iron and steel scrap | 

a (including all materials heretofore or hereafter classified as such in | 
) _ Official publications of the Bureau of Standards) except upon license 

issued by the President of the United States. | | oo 
| A bill (H. R. 6621), proposing an amendment to the tin-plate licens- 

ing bill of 1936 to include other scrap containing tin together with 
_ drosses was still in committee late in May 1937. : 

| _ Members of the waste-trade industry generally are strongly opposed 
to these possible export restrictions, and they point out that the high | 
prices for fefrous scrap (which softened materially toward midyear of 

| 1937) actually result in making huge supplies of this material available 
| for use which otherwise would rust away because it could not stand 
| | freight charges to consumption or export centers. They also ask why 

scrap iron and steel should be singled out for export embargoing, when 
| | other basic raw materials important in rearmament uses are allowed | 

| : unrestricted flow. Late in May it was reported * that Secretary of 
| State Hull had expressed his opposition to the Schwellenbach bill in 

, letters to the chairman of the Senate-and House Military Affairs 
| Committees, pointing out that an interdepartmental committee after 

careful consideration has ‘‘unanimously reached the conclusion that 
the export movement of scrap has created no emergency situation and 

| that there is no actual or prospective shortage of scrap’ * * * and | 
“that the disadvantages of direct or indirect restrictive action would 
outweigh the possible advantages.’ 

Secondary copper and brass—The copper produced in 1936 by 
| smelters of secondary material only includes 127,085 tons of pig copper 

(part of which was electrolytically refined), 119,300 tons of copper in _ 
remelted brass, and 105,300 tons of copper in alloys other than brass. | 
These figures indicate increases of 5,557 tons in pig copper, 34,700 tons. 
in copper in brass, and 11,000 tons in copper alloys other than brass. — 
Regular copper smelters produced 15,563 tons less secondary copper 

” in 1936 than in 1935. 
The total value of secondary copper as metal and in brass and other : 

alloys, computed at 9.2 cents a pound (the average price in 1936 of all 
merchantable grades of new metal), was $89,166,400, about $14,649,000 
more than in 1935. 

Imports of brass scrap decreased from 119 tons in 1935 to none in 
1936, and those of copper scrap increased from none in 1935 to 754 
tons in 1936. Brass scrap exported decreased 17,453 tons, and copper 
scrap exported, increased 3,677 tons. 

‘Daily Metal Reporter, May 26, 1937, p. 10.
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| Secondary copper recovered in the United States, 1935-86 and imports and exports of | 
| | brass and copper scrap, in short tons 

Oo 1935 | 1936 1935 | 1936 

Copper as metal___...._.._.__._|t 270, 000 | 1 260,000 |} Total secondary copper (includ- 
Copper in alloys other than ing copper content of brass 

~ prass.....-..-5..-.--.-.-..-..] 94,300 | 105,300 serap): - . 
——— | From new scrap............| 87,200 | 101,900 

= Co _ | 864,300 | 365,300 |}  ## From old scrap...----------| 361, 700 | 382, 700 

oe Copperfromnewscrap(notin-|. = | sss ste 448,900 | 484, 600 oe 
cluding brass).._......._.....] 45,000 40, 000 |] . rs ee oe 

Copper from old scrap (not in- As metal__........._-..--._| 270,000 | 260, 000 : 
cluding brass). .............-.| 319,300 | 325, 300 In brass and other alloys_-__| 178,900 | 224, 600 - 

| | 364,300 | 365, 300 | 448,900 | -484, 600 
Brass scrap remelted: LH Brass scrap imported...........| 119 |.....--_- . 

New clean scrap._......----| 60,000 88, 400 |} Scrap copper imported._......_|.._--_.-. 754 
. Old serap........------..-.-} 60,800 82,000 |} Brass scrap exported. ........._| 29, 792 12, 339 

————_ ||| Scrap copper exported..........| 9,547 13, 224 
120, 800 | 170, 400 : | 

Copper content of brass scrap 7 
(averaging 70 percent copper): . , 

New scrap...-.-.------.----| . 42, 200 61, 900 . . oo 
_ Old scrap..-.-.-.------.----} 42,400 | 57,490 |} ~~ 

84,600 | 119, 300 . - | 

1 Of these totals secondary copper reported by smelters and refiners that treat mainly primary metal 
comprised 148,478 tons in 1935 and 132,915 tons in 1936. | 

The terms ‘“‘new brass scrap” and “new copper scrap”, as applied 
in the preceding table, refer to the scrap that is accumulated in fabri- | 
cating products; ‘old scrap” is the metal that was made into products 
and after service has been discarded and returned to be remelted or 
refined for further use. Few junkmen, dealers, or smelters keep any | 
statistics of ‘old scrap” and “new scrap”. Most of the new scrap — 

| is clippings, grindings, and defective articles made in the ordinary 
operations in fabricating goods, some of which is reused at the plant 
and the remainder sold. All foundries (many of which purchase scrap 

| metals) are advised in the Bureau of Mines questionnaire to exclude = 
all scrap made and used in their own plants and to give data solely 
on purchased scrap. Those that purchase only ‘new scrap” of cer- | 
tain grades and assay can give correct data; the others usually can 
make no distinction between “new” and “old” scrap. Secondary 
smelters usually cannot give exact figures but occasionally can esti- : 
mate the proportion of “new” scrap metal treated. The figures in : 
the preceding table are the best obtainable. | 

Reports for 1936 show that railroads reused at their shops and found- 
ries the following quantities of scrap metals: 7,800 tons of brass; 1,020 

tons of copper; 11,108 tons of copper in alloys other than brass; 1,400 
tons of tin in babbitt, solder, and bronze; and 4,980 tons of lead in 
various alloys. | 

Apparently stocks of scrap copper and copper alloys are normal at 
large dealers’ yards, smelters, and foundries. The pick-up by small 
collectors remote from smelters increased to some extent during the 
last 3 months of 1936. Urban collections from fabricating plants 
usually were marketed quickly. 

The use of various alloys (ordinanly in small quantities) in the 
manufacture of brass is becoming more prevalent. It is thought 
that purchasing agents will be required to specify more closely in 
order to obtain the type of metal desired.
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| _ Secondary lead.—The output of secondary lead in 1936 equaled 66 percent of the total production of refined primary: lead from domestic | and foreign sources in the United States, compared with 83 percent in _ 

1935. Much recovered lead is derived from discarded batteries, pipe, sheet, and lead-covered cable; other sources are solder, babbitt, and 
shot. : ae oo Secondary lead recovered by smelters whose product is mainly : . primary metal decreased 10,192 tons in 1936. The output of pig | lead by secondary smelters decreased about 9,108 tons, and that of © | lead in scrap alloys increased 8,349 tons. | | Old batteries were collected in 1936 at a rate equal to that in 1935. | | Collections were good in urban but only fair in rural areas.. In the - _ Closely populated areas apparently dealers did not accumulate battery | | plates or old batteries but unloaded them as fast as purchased, sothat . co scrap batteries available were those actually taken in current trade. : The higher price of lead now prevailing doubtless will increase the quantity of old batteries marketed from midwestern and mountain | areas, although this will not add appreciably to the smelter receipts. - Recovery of battery plates will increase in 1937 owing to the increased __ _ scrapping of old cars. | | 

. Secondary lead recovered in the United States, 1935-86, in short tons 

- BF 1935 - 1936 

Secondary lead recovered by smelters that treat mainly ore_._.._........._____ 44, 748 34, 556 Secondary lead recovered by smelters that treat only scrap and drosses________ 112, 052 102, 944 

| | | 156, 800 137, 500 
| Secondary lead recovered in remelted alloys: a . Estimated secondary lead content of antimonial lead produced at regular lead smelters Doone nnn eee eee nen nee eee 9, 479 12, 930 ‘ Lead content of drosses and scrap alloys treated at secondary smelters_____ 104, 121 112, 470 

| . 
113, 600 125,400. 

_ Total secondary lead recovered .._.----_.._--- 2222-2 eee 270, 400 262, 900 

1 Antimonial lead produced at primary smelters totaled 16,384 tons containing approximately 4,685 tons . of primary domestic lead, 491 tons of primary foreign lead, 1,110 tons of primary domestic antimony, 26 tons of primary foreign antimony, 9,479 tons of secondary iead and 593 tons of secondary antimony in 1935, com- pared with 23,230 tons containing approximately 7,442 tons of primary domestic lead, 696 tons of primary foreign lead, 1,434 tons of primary domestic antimony, 37 tons of primary foreign antimony, 12,930 tons of secondary lead, and 691 tons of secondary antimony in 1936. 

Refined primary lead produced in the United States, 1985-86, in short tons 
eee 

| 
1935 1936 eee 

From domestic OF@. - - --.-.-- eee 310, 505 387, 698 From foreign ore and base bullion. ___-2 eee 14, 055 11, 458 Sn 

A number of secondary smelters treating old batteries and other lead alloys now recover much of the lead as good-grade pig lead. The residues and drosses containing antimony are then used in making hard lead containing various percentages of antimony. 
Some of the problems in handling old batteries are stated in an article by Neuman.® 

5 Neuman, E. A., Journey of Battery Plates from Dealer to Consumer: Waste Trade J our., Mar. 27, 1937, PP. oy, 94.
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~The question of the prices paid for battery plates is discussed in | 
an article by Schoenback.® - | | 

The sampling of battery plates is much more difficult than the _ | 

assaying, due to the moisture in the rubber and separators. | 
A large number of the old batteries are smelted on toll by custom 

smelters. The smelters also purchase batteries at a price based on | 
that of pig lead at St. Louis, the antimony content bemg paid for at — - 
the price of lead, although the price of antimony in 1936 was about / 
three times that of lead. . a | Peete os 

Secondary zinc.—Secondary zinc recovered as pig metal and Mm 
- alloys (including brass) increased 27,750 short tons, largely in redis- : 

tilled zinc and zinc in’brass. The zinc content of brass remelted was - 
12,600 tons more in 1936 than in 1935. The total recovery of second- , , 
ary zinc (including that in brass) equaled 25 percent of the totaloutput «= | 

of primary slab zinc in the United States (492,132 tons) in 1936. In ! 
addition, large quantities of the zinc dust, zinc chloride, and other : 
compounds were made from zinc drosses and residues. . 4 

Secondary zinc } recovered: in the United States, 1985-36, and products made from : 
zine dross, skimmings, and ashes, an short tons 

| a 1985 1936 | 

| Secondary zine recovered by redistillation .._---..---------------ee---¢0----- 28, 650 42, 209 | 

Secondary zinc recovered by Sweating, remelting, a 26, 750 25, 791 - 

Total zinc recovered unalloyed...--:-----------------------2-0-002-eee0= 55, 400 68, 000 : 

| Zine recovered in alloys other than brass__.___-..---.----..-+-------~---------- 8, 950 11, 500 
Zinc recovered in brass (estimated) _.......-.-.-------------------------------- . 80,000 42, 600 

Zine dust made from, zine dross__.......-....---------+------------------------ 12, 453 14, 425 . 

Zine dross used for zine dust (estimated)_......2--.-+-2---.------~------------- 14, 950 17, 150 . 

Zine concentrates and ore exported - -...--------------+------------------------ } 461 245 | 

Zine dross exported._..-..-.--------------+---------- 2 -- -eee 2 ------- +--+ ++ OF 
- Lithopone made from zinc skimmings and ashes_._.....----------------------- 2 68, 341 67, 361 | 

Secondary zinc content of lithopone-_-__.-.----...----------+--.--------------- 13, 512 13, 450 
Zine chloride made from zinc skimmings, ashes, etc_...-.-.--------------------| (3) (3) 
Zine content of zinc chloride made from zine skimmings, ete__-....------------ (8) (3) | 

Zine content of zinc sulphate made from. zine skimmings, ashes, etc_...-.------ 483 1,224 : 

____ Zine oxide produced from zine scrap and drosses.._.-----------------. 9, 4524 11, 600--____________ 

1 Figures do not include scrap and dross used for lithopone or chloride. The use for zinc chloride, | 
especially, is large. 

2 Revised figure. 
| 

3 Figures not available. : | : 

Zinc recovered by redistillation increased from 28,650 tons in 1935 | 
to 42,209 in 1936. Of the 1936 total, 22,142 tons (an increase of } | 
8,703 tons) were recovered at primary smelters from zinc drosses and 
20,067 (an increase of 4,856 tons) at five secondary plants using | | 
large graphite retorts and two plants using clay retorts, which treated | 
only drosses and residues in 1936. The five active smelters using 
large graphite retorts in 1936 were: _ | 

_ Federated Metals Corporation, Trenton, N. J. 
General Smelting Co., Philadelphia, Pa. __ 
Nassau Smelting & Refining Co., Tottenville, N. Y. 
Superior Zinc Corporation, Bristol, Pa. | 
Wheeling Steel Corporation, Wheeling, W. Va. 

Of the total output of 163,340 tons of lithopone in 1936, 67,361 
containing 13,450 tons of zinc were made from zinc skimmings and 
ashes. | an 

8 Schoenback, Walter, Pyramiding Battery Plate Prices: Waste Trade Jour., Mar. 28, 1936, p. 97. 

153336—37—_37 |
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The American Bureau of Metal Statistics estimates that 242,000 
| | tons of zinc (47,000 more than in 1935) were used in 1936 in zincking | 

(galvanizing) sheets, forms, tubes, wire, and other materials. 
Secondary tin.—Secondary tin recovered amounted to 28,020 tons | 

| valued at $25,621,500 in 1936, compared with 27,900 tons valued at 
$27,498,200 in 1935. The total value assigned is based on the yearly | 
average price (45.72 cents in 1936 and 49.28 cents in 1935) given by 
the American Metal Market for 99-percent metal, prompt delivery at 

| New York. 
The 1935 and 1936 figures for recovery of pig tin are not comparable, _ 

as in 1936 it was decided to eliminate from secondary-tin figures all 
tin recovered at tin-plate plants by operators by treating tin scruff. | 
This tin is recovered in the ordinary course of operations at nearly all 

_ plants, and its elimination decreased 1936 totals about 2,000 tons. 
The tin recovered in 1936 in alloys and chemical compounds increased 

_ 2,470 tons. Secondary tin recovered in 1936 was equivalent to about 
33 percent of the tin imported into the United States as pig metal in 

: 1936. | SO | | 
| According to the American Iron and Steel Institute 2,355,561 long 

| tons of tin plate and terneplate were made in 1936. It is estimated | 
that about 40,000 long tons (an increase of 25 percent) of tin were 
used in these products and that 4,265 short (3,808 long) tons of tin 

| were recovered from tin-plate clippings and old coated containers. 
| Owing to the relatively high value of tin, it is important that the 

| degree of accuracy be high in obtaining representative samples of © 
| shipments of tin dross and in analyzing them later.’ 

Many earlier chapters of this series contain data on plants and 
processes followed, and a complete history of the different methods of 

| detinning has been published by Mantell.® | 
| Under the Act of Congress passed February 1936, “To provide for 

the protection and preservation of domestic sources of tin’, and the 
subsequent Executive order issued by the President of the United 
States, it is necessary to obtain a license from the Secretary of State 
for all exports of tin-plate scrap. According to a press release of the 
Department of State, January 4, 1937, the Department received 
applications for license to export 23,383 long tons of tin-plate scrap 
between July 1 and December 31, 1936. Forty-nine licenses, authoriz- | | 
ing the exportation of 6,483 long tons of tin-plate scrap valued at 
$106,854, were issued during that period. All of these licenses were 
for export to Japan. | 

Allotments have been assigned to 39 producers for export of 18,609 
long tons of tin-plate scrap, subject to license, during the early part of . 
1937; applications for allotments in 1937 have totaled 27,752 long tons. 

An amendment to the act has been proposed requiring an export 
license for shipping tin-plate scrap to Hawaii and Puerto Rico to 
prevent reexportation to ultimate consumers. The waste-material 
industry is much disturbed over the proposed embargo on scrap-iron 
and steel exports and over a bill introduced on April 12, 1937, which 
seeks to provide for cooperation between the United States and foreign 
nations producing tin ore and other materials “to assure the United 
States continuing supplies of the same to supplement deficient domestic 
resources and production, and for other purposes.” The industry 

7 Kasey, J. B., A Suggested Method of Preparing Deliquescent Tin Dross Samples: Met. Ind., September 

vi Maital C. L., Scrap Detinning Affords Big Outlet for Chlorine: Chem. and Met. Eng., 1926, pp.
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: does not like the words “for other purposes.’ It feels that the 
| restrictions on the export of tin-plate scrap may be extended to all 

scrap containing even small quantities of tin, as provided for in a bill | 
(H. R. 6621, 75th Cong. 1st sess.) still in committee late in May, and 
perhaps to scrap containing antimony, nickel, chrome, cobalt, and 

, other so-called strategic metals. | 
The proposed embargo on iron and steel scrap would affect the export 

of various alloy steels that contain metals not mined in the United | 
- - States in sufficient quantities to supply domestic uses. __ ee re 
- -- -Although the average yearly price of tin declined, it remained close = = = =~ ~~ — 

to 46 cents a pound in 1936 and resulted in the detinning of old tin- 
coated containers (about 3,300 tons) for the third time in many years. | 
The old cans yield much less tin than clean tin-plate clippings. Many | 
more old cans will be treated at the plants now equipped to handle | | 
them, but the high cost of collecting and shipping them militates 
against their use. There are also the additional costs of cleaning and 
handling bulky material. Thus the use of old tin-coated containers | 
probably will be confined to areas adjacent to the detinning plants. 

a Secondary tin recovered in the United States, 1985-86 

1935 1936 

Tin recovered as pig tin._.-.-.......-..-.--.--.--------------------Sshort tons... 9, 600 7, 250 
Tin recovered in alloys and chemical compounds-.__.....---------------d0_.-- 18, 300 20, 770 

| | 27, 900 28, 020 
Clean tin-plate scrap treated at detinning plants...-...-------------long tons... 198, 571 __ 228, 209 

Metallic tin recovered at detinning plants................-..........-pounds__ 2, 413, 081 5, 128, 424 
Tin content of tin tetrachloride, tin bichloride, tin crystals, and tin oxide made 

at detinning plants.._.....-...-....-...---.2.-..-.-----..-...-..---pounds.- 4, 886, 479 3, 401, 477 

Total tin recovered at detinning plants...........................-do___- 7, 299, 560 8, 529, 901 . 
Tin tetrachloride, tin bichloride, tin crystals, and tin oxide made at detinning | 
plants...._..---.--.--.-.--2--.2--.--2------------------------------ pounds... 10, 434, 540 6, 887, 121 

Average quantity of tin recovered per long ton of clean tin-plate scrap --_.do__-- 37.7 7.4 | 

Tin (metal) and tin concentrates (tin content) imported into the United States, 
1935-36, an short tons 

| 1935 1936 

Tin imported as metal_..._..........--.------------- 2 eee ene eee 71, 969 85, 153 
Tin concentrates (tin content) imported.._.........-..------------ 2 199 200 

The quantity of tin-plate clippings treated at detinning plants in- 
creased about 34,600 long tons in 1936, and the average cost of such 
clippings delivered at plants increased from $14.73 a long ton in 1935 
to $14.80 in 1936. These clippings were treated at plants of the 
Vulcan Detinning Co. at Sewaren, N. J., Neville Island, Pa., and 
Streator, Ill.; of the Johnston & Jennings Co. of Cleveland, Ohio; and 
of the Metal & Thermit Co., at South San Francisco, Calif., East 
Chicago, Ind., and Chrome, N. J. 

Imports of tin-plate scrap in 1936 totaled 9,873 long tons valued at 
$94,049, compared with 9,185 tons valued at $68,109 in 1935. Of 
these amounts, Canada supplied 9,275 tons valued at $89,247 in 1936 
and 8,794 tons valued at $65,581 in 1935. Cuba supplied the re- 
mainder in both years.
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: Exports of tin-plate scrap decreased from 34,928 long tons valued at 
$749,604 in 1935 to 14,375 valued at $282,214 in 1936.. Japan took | 
about 91 percent of the total in 1935 and about 95 percent in 1936. 
The total quantity exported in 1936 after the export ban and licensing 

| provisions became effective (Apr. 14, 1936) was 5,550 long tons, ac- 
cording to monthly export statistics published by the Bureau of - 

| Foreign and Domestic Commerce. This material would yield Japan- a 
- ese detinners about 35 pounds of tin per long ton. | | 7 

Exports of waste tin plate increased from 24,525 long tons valued | 
at $1,449,008 in 1935 to 44,621 tons valued at $2,635,662 in 1936, of 
which Japan took about 85 percent in 1935 and about 77 percent in 
1936. | - Se | a 

The tin reported recovered in alloys and compounds in 1936 in- : 
cluded the tin content of products made from clean tin-plate scrap. 
Most of the tin recovered at the plants listed was in tin bichloride, tin 

| crystals, tin tetrachloride, and tin oxide. Oo 
- The total recovery of tin as metal or in compounds from clean tin- | 

| plate scrap in 1936 was 4,265 short tons, whereas it is estimated that — 
| makers of tinplate and terneplate consumed nearly 45,000 short tons 

of tin. Some old tin-coated containers treated at Sewaren, N. J.,_ 
| yielded 27.76 pounds of tin per long ton. — | | 

A plant in Los Angeles collected old cans locally for use in shredded 
scrap to precipitate copper from mine waters, but there was no at- 

: tempt to recover the tin coating. | oo | 
| A book by C. L. Mantell, of Pratt Institute, Brooklyn, N. Y., en- 

titled ‘‘Tin: Its Mining, Production, Technology, and Application’’, 
| includes chapters on the sources of secondary tin and the various | 

methods of detinning tin-plate scrap. | | 
| : Secondary aluminum.—The recovery of secondary aluminum, in- 

cluding that in alloys, totaled 51,500 short tons valued at $19,055,000, | 
compared with 51,400 tons valued at $19,018,000 in 1935. The values 

| in both years were computed at 18.5 centsa pound. 
| The value of primary aluminum produced in the United States in- 

creased from $22,070,000 in 1935 to $41,612,000 in 1936 owing largely 
to an increase of about 88 percent in output. | | 

Secondary aluminum recovered in the United States, 1985-86, in short tons 

1935 1936 

Secondary aluminum recovered unalloyed_----..-.-.-------------------------- 23, 500 20, 900 
Aluminum recovered in alloys (mainly No. 12)....-..-.-_--_---.-------------- 27, 900 30, 600 

| | 7 51, 400 51, 500 

Primary aluminum produced in the United States and imported and exported, 
1985-86, in pounds 

1935 1936 ; 
a GO | 

Primary aluminum produced in the United States_............._-..-----------| 119, 295, 000 | 224, 929, 000 
Aluminum (crude and semicrude) imported for consumption.......----------- 21, 291,235 | 25, 562, 571 
Aluminum (crude and semicrude) exported.........-....-....-----.----------- 3, 970, 347 1, 605, 753 

ij
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The spread in scrap-aluminum castings was 1.37 cents a pound in 

1936; the demand was usually good, and the quantity available was 
cleaned up fairly well. Aluminum cylinder heads and aluminum- | 

alloy pistons were used more extensively in motorcars than formerly, 
so that an increased quantity of scrap aluminum was consumed in the | 

automobile industry. Scrap cast aluminum and old crankcases were 

in good demand and were somewhat scarce at times. Scrap-alumi- 
num clippings remelted in the ordinary course of shop practice were | 

a excluded wherever possible from 1936 recoveries. Nearly 600 tons —_’ 
_... of aluminum clippings were used in making powdered aluminumin 

1936. | : 

Numerous alloys containing aluminum contribute to the secondary 
aluminum recovered, but No. 12 (a mixture of about 92 percent alumi- 
num and 8 percent copper) constitutes the largest supply of material 

| for remelting and refining. Other alloys are used in smaller quanti- 
ties. Many automobile aluminum crankcases are sold to foundaries | 

and do not reach the secondary smelters. | - | 

. The approved standard methods of sampling and analyzing alumi- 
num and its alloys are described in a pamphlet published by the 
Aluminum Research Institute in July 1932. A book® by Anderson 
is interesting to smelters and users of secondary aluminum. ’ : 

_ Prices for scrap cast aluminum ranged from 11.50 cents a pound in 
August to as high as 12.87 cents in December. | 

New aluminum clippings ranged in price from a low of 13.25 cents 

in July to a high of 14.25 cents in January; the average price in 1936 | 

was only 0.46 cent higher than in 1935. | 

Secondary antimony—The principal materials refined or remelted 
that contained antimony as an alloy were hard-lead drosses, babbitt, 

bearing metal, battery plates, pewter, and type metal. The antimony | 

used in the pigment, paint, and ceramic industries is so dissipated 

that no secondary recoveries can be made, but a large proportion of 

the production of metal containing antimony returns in a few months 
___or a few years for refining and reuse. Antimony in type metal and _ | 

in bearings returns very rapidly for refining. This large return of OO 

scrap in type and bearing metals normally goes to the makers of type 
and bearing alloys, which restricts the market for antimonial lead. | 

It may take several years for antimony in battery plates to return as 
| scrap, but probably 85 percent is certain to come back for reuse. oo 

The production of secondary antimony in the United States, most 

of which was recovered in alloys, increased in 1936. The average | 

price for ordinary brands (Chinese grade) of antimony, as stated by © 
the American Metal Market, was 12.97 cents a pound in 1936 compared 

, with 14.08 cents in 1935. Smelters that ordinarily use primary ores, 
concentrates, or metal reported 1,471 tons of primary antimony and | 

691 tons of secondary antimony as contained in 23,230 tons of anti- . 

monial lead. The recovery of secondary antimony by secondary 
smelters increased about 200 tons. 

: Imports of antimony in ore, as metal, or in oxide were 6,304 tons 
more than in 1935. 

® Anderson, R. J., Secondary Aluminum: Sherwood Press, Inc., Cleveland, Ohio, 1931, 563 pp.
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Secondary antimony recovered in and antimony imported into and exported from — 7 
| the United States, 1985-86, in short tons _ | | 

| | | | | 1935 | 1936 

| Secondary antimony in antimonial lead scrap smelted at regular smelters___._- 593 | 691 
. Secondary antimony recovered at secondary smelters............-..----------- 9, 007 9, 209 

a 9, 600 9, 900 
Antimony imported in ore, as metal, or as oxide or salts._..__.__.._.._....__-- 7, 814 14, 118 . 
Foreign antimony exported...._...-.2-.------------- eee eee 318 391 

- Secondary nickel.—The nickel reported as recovered from secondary | 
sources includes nickel in Monel metal (the natural alloy) but not 
that m ferrous alloys. The practice of using small quantities of nickel 

: in iron and steel as well as in brasses and bronzes expanded greatly in | 
| both 1935 and 1936. Activity was much greater at foundries in 1936, 

and a large part of their products contained some nickel.!° _ 
Nickel was often substituted for tin to lower costs in certain alloys | 

| requiring tensile strength and ductility. | 
Most of the secondary nickel recovered in 1936 came from scrap- 

~ nickel anodes, nickel-silver, copper-nickel alloys, and Monel metal. 
| Exports of nickel scrap and scrap-alloys containing nickel increased. 

It is impossible to give the nickel content of all the exports of such 
| nickel-bearing scrap, but the total nickel content reported by exporters 

: who submitted data to the Bureau of Mines was 1,262 tons in 1936 
| and 960 in 1935. | 

| The secondary nickel recovered in ferrous alloys was undoubtedly — 
much larger in 1936 than in 1935. It is estimated by Robert C. Stan- 
ley, president of the International N ickel Co., Lid., that about 42 
percent of all nickel consumed in the United States is used in nickel 

| _ iron and steel, mainly in motor cars, railway equipment, heat-resistant 
alloys, and machinery. All these industries expanded greatly in 1936. 

Probably more secondary nickel is recovered from ferrous than from 
nonferrous alloys, but no figures are available. Certain alloys give 
uninformed dealers trouble." — | _ — 

a Scrap iron and steel dealers are frequently careless in handling alloy 
ferrous scrap, and certain discarded equipment and automobile scrap 
which contain nickel are thrown in with the regular steel scrap instead 
of being kept separate and advantage taken of their greater value.” 

Secondary nickel recovered in the United States, 1985-86, in short tons 

| 1985 1936 

Nickel recovered as metal_....._..............--------------------- eee 700 855 
Nickel recovered in nonferrous alloys and salts..-..-._.....-...--__---.-.-___.- 1, 250 1, 110 

1, 950 1, 965 

a 4 carry, D. M. (International Nickel Co.), Nickel in Brass-Foundry Practice: Met. Ind., 1936, pp. 430 
m . 

11 Edelstein, Joel, Nickel Alloys in Scrap Metals: Waste Trade Jour., Mar. 27, 1937, pp. 83 and 87. . 
13 Walenchik, I. W., Profits in Nickel Alloys: Waste Trade Jour., Mar. 27, 1937, p. 147.
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Primary nickel produced in the United States and imported and exported, 1935-86, 
an short tons 

1935 1986 

Nickel produced as a byproduct from the electrolytic refining of copper at domes- 
- tie refineries__............---------------~----.------------------------------- 160 107 

Nickel imported for consumption in the United States as nickel or in nickel ores |. 
and matte, oxide, and alloys.....-----------------------------------------+--- 37, 848 53, 186 

Nickel, Monel metal, and other alloys exported_-.--.--.------------------------- 1, 726 3, 438 

- | Considerable information as to the composition and uses of nickel, —— 
Monel metal, and other nickel alloys is given in Inco and in special 
pamphlets on nickel and its various alloys, publications of the Inter- - 
national Nickel Co. This company purchases nickel scrap and Monel 
scrap... | 

| CLASSIFICATION OF OLD METALS 

The classification of old metals drawn up by the Metals Division of 
the National Association of Waste Material Dealers, Inc., Times 

| Building, New York, N. Y., and changed from time to time as desir- 
able, is the standard of both dealers and manufacturers in the United 
States. The latest classification (Circ. M), effective March 16, 1932, 
was given in the Secondary Metals chapter, Minerals Yearbook, 1936. 
No immediate changes are contemplated in this classification. | | 

There is a growing demand for scrap-metal specialties (not specifi- 
cally covered by the classification), such as nickel alloys, German 
silver, Monel metal, cadmium, and molybdenum. Difficulties have | 

arisen in making shipments to buyers’ specifications, and with the | 

- object of eliminating some of the trouble the Waste Trade Journal ; 

_ published classifications used by one of its advertisers. A list of these 
was given on pages 338 and 339 of the Secondary Metals chapter in 
Mineral Resources of the United States, 1930, part I. |
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| an By Roserr H. Reway and H.W. Davis! = = | a 

SUMMARY OUTLINE | | 

. , Page Page 

General features in 1936..-....-............... 573 | Iron ore—Continued. 
Recent tariff changes.......................... 577] Iron-ore mining by States—Continued. 
Consumption of ferrous scrap and pigiron.....0 677]. Pennsylvania.....-.-------.-------------- 598 | 
Tron ore. .-.---.------------..---------------. 581 Tennessee._-.....---.---.-.-.---.-------. 594 . 
Production and shipments_.......-.--..---. 581 Utah. -.-2.--2 eee = 594 
Principal iron-ore mines._......-.--..-----. 584 Virginia._........-.....-.-.-.....-..--.-. 594 
Beneficiated iron ore...........------------. 585 Washington.._-..-.-...-.---.--..-.-...-. 594 
Average value per ton._..--......--.----.-. 586 Wisconsin.......-.--.---..-.-.---.--..-.-. 595 . 
Iron ore consumed....-.....-------.-------. 587 Wyoming. -__--.-.-.- .-..--.-...--...-. 595 
Stocks at mines__........--...-...........-. 588 | Men employed and output per man at iron- 
Foreign trade in iron ore......-..----...---. 589 ore mines_.__.....-..--.--...--..-....-.-. 596 
Tron-ore mining in Cuba......-.-....--.--.. 589 World production. _-.................-...-- 604 
Review of Lake Superior district............. 590] Pig iron.._-.---..-------------:------------.- 605 

Production_............-.....---------.-. 590 Production and shipments_...-.....-----.-. 605 
Shipments........-.-....-................ 590] Value at blast furnaces...--..---..-.--.-.-- 606 
Tron-ore analyses.........-.--....----.-.-. 590] Commercial quotations.__--....---.--..---- 607 . 
Stocks of ore at Lake Erie ports.......-..-. 590 Foreign trade in pig iron_...........--...--. 607 
Prices of Lake Superior ore........---.---- 591] World production of pig iron___---_-...---- 608 
_Tron-ore reserveS.....-...--..--.---------. 591} Ferro-alloys...........-.-----..-.------------ 609 

Iron-ore mining by States_-.....-.---------. 591 Production and shipments..........---.--.. 609 
. Alabama--__......---------2 eee. 91 Ferromanganese._..-.-.......-.......---. 609 

California. _..............-...-.....-.---. 592 Spiegeleisen._..-..---...-..-...-.....--.. 610 
Georgia._...-.......--.----.-------------- 592 Ferrosilicon.......--.-...-...-.------.-.. 610 | 
Michigan.......-...-.....-.-...-.----.-.. 592 Ferrophosphorus......-..-.-.-.---------- 610 
Minnesota.........------.-..--------.---. 593 Ferrotungsten_.......................--.- 610 
Missouri...._....-------...-...---------. 593] Foreign trade in ferro-alloys..........-.---. 611 , 
New Jersey._.-.--.---..----...-..-........ 593 | Steel._..----.-2------ +--+ e------ 612 
New Mexico..._......---.---------------. 593] Production_..-..-.............--.-.-------. 612 
New York-____..---.--..-...---.-.-...-... 593] Foreign trade in steel__.........-.-..--..--. 614 | 
North Carolina......--....--.-----------., 598 . 

Preliminary data indicate that world production of steel estab- - : 
lished a new high level in 1936, and that the output of pig iron, with 
an increase of 23 percent over 1935, was topped only by the record 
figure for 1929. Requirements accumulated from preceding depres- 
sion years, together with the almost frantic armament race under way 
among the principal world powers, have imposed enormous demands 
upon the iron and steel industries. Of the total world output of pig 
iron and steel in 1936, the United States furnished about 34 and 40 
percent, respectively. : 

In 1936 the American iron and steel industry increased its annual 
output for the fourth successive year; in fact, the production of steel 
and pig iron rose 40 and 45 percent, respectively—much larger relative | 
gains than in 1935. The increase in domestic output of steel and of 
pig iron in 1936 over 1935 was greater than the total production in 
1932. This larger output, which gained momentum during the year, 
required 61 and 68 percent, respectively, of the potential capacity. 
At the close of 1936 operations were definitely on a larger scale than 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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during ‘the opening months, as the average rate of production in the | 
| first quarter was only 55 percent of capacity. The higher rate of | 

operation reacted to the benefit of producers of such mineral products 
as iron ore, manganiferous iron ore, fluorspar, fluxing stone, and coke, 
which depend on the iron and steel furnaces for their chief market. 

| Domestic production of iron ore, the principal raw material, increased 
60 percent over 1935, and totaled 48,788,745 gross tons in 1936. | 
The trends in domestic production of iron ore, pig iron, and steel for 
more than half a century are illustrated in figure 31. 
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FIGURE 31.—Trends in production of iron ore, pig iron, and steel in the United States, 1880-1936. 

Salient statistics of iron ore, pig iron, ferro-alloys, and steel in the United States, 
1935-36 | | 

a 
1935 1936 

Gross tons Value Gross tons | Value 

~ Tron ore: | 
Production by— 

Districts: 
. Lake Superior !__..-..........-..-...-_| 25, 368, 637 41, 781, 215 

Southeastern..._......-..-------._.-__. 3, 295, 684 () | 4, 214, 587 (2) 
Northeastern..............._.--.---.-.. 1, 349, 247 2, 069, 764 
Western._....--_-----.---.------------- 526, 684 723, 179 

80, 540, 252 (2) 48, 788, 745 (2) 
Mining methods: 

Open pit......------------2-2------] 317, 926, 848 } jf 80,803, 244 } @ 
Underground..._....---.-----_-_-..---_| 312, 613, 404 3 17, 985, 501 

30, 540, 252 (?) 48, 788, 745 (?) 

Varieties: 
Hematite_..........-..-..--..---------| 428, 920, 328 4546, 107, 680 

, Brown ore._..--..-.--.--.--.----.2-- 267, 183 (2) | 474) 889 | (2) 
Magnetite._.._._..--...-...-....--..| 41,352) 054 4 2, 205, 643 
Carbonate. -.......-.-..------------.-- 687 533 

30, 540, 252 (2) 48, 788, 745 (2) 

Shipments (exclusive of ore for paint)......-...| 33, 426, 486 |$83, 034, 561 51, 465, 648 1$131, 740, 594 
Average value per ton at mine_.______...__}--.-----._-_- 2.48 |..--------_-_- 2. 56 

Stocks at mines_.-..22202222 22-2 7, 786, 725 (?) 5, 441, 608 (2) 
Imports.....-.--------------------------------| 1,492} 435 | 3,482,438 | 2.932999 | _—_5, 280, 197 
Exports...-.----------------.-2--2s2seseeseee 660,553 | 1,913, 463 645,284 | 1, 962, 527 

See footnotes at end of table.
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Salient statistics of iron ore, pig iron, ferro-alloys, and steel in the United States, 

1935-36—Continued , 

a 

1985 7 1936 | 

Gross tons Value Gross tons Value 

Pig iron: 
| 

oe *° Production__-----------------------------------| 20,827, 196 (2) 30, 254, 022 (?) 

Shipments.....----- cues eeesesssss-------| 21, 178, 353 [858,145,409 | 30, 798, 958 | 541, 693, 504 we 
mo _.. ..... A-verage value per ton at furnaces. -.-------|------------2-| | 16.91 |---.---------- 17. 59 

Imports_..--------2-------e--e-en een en een 130,937 | 1,979,324 | 168,808 | 2,386,236 = 
Exports._..-----------------------e-e ene eee 4, 107 96, 272 5, 316 119, 362 | 

Ferro-alloys: 
Production_-..-...------------------------------ 545, 316 (2) 818, 488 (2) 

' Shipments: 
Ferromanganese....------------------------ 194, 627 | 16, 374, 328 322,353 | 24, 088, 298 

Spiegeleisen.-_-.---.----------------------- 54,793 | 1,303, 574 92, 336 2, 249, 217 ; 

Forrosilicon.....-.....-.sc-.--------------| - 268, 264 | 11, 630, 793 325,210 | 15,176,800 
| Other varieties......----------------------- 79, 492 | 19,582,897 | - 113,632 | 27,620,759 

592,176 | 48, 891, 592 853, 531 | 69, 135, 074 | 

Imports: 
Ferromanganese...------------------------- 27,240 | 1,731,411 37, 953 2, 251, 951 

Spiegeleisen-_--..--------------------------- 32, 384 915, 134 52, 011 1,404,983 

Ferrosilicon....---------------------------- 5, 274 135, 422 3, 823 78, 566 

— Oooo oE—=——>= eS _E_eee ee 

Steel production: 
Open hearth: 

Basic... -----------------eenee-e--e--------| 30, 361, 287 43, 114, 826 , : 
Acid.....-....s 21s -snsoneceeeeeeenneeeees 354, 192 421, 302 

Bessemer... -neeeaceneseneeneceeseee-e----| 2,888, 081 | @) | 8, 458, 457 | (2) 
Crucible. .....--------------------------------- 642 816 

Electric......-.-------------------------------- §41, 492 772, 455 

34, 092, 594 (2) 47, 767, 856 (2) . 

. 1 Includes a small quantity of ore produced in southern Wisconsin. . 

2 Figures not available. 
3 Some open pit included with underground. 

4 Some hematite included with magnetite. 

5 Some brown ore included with hematite. 

The automotive industry in 1936, with an output of 4,454,535 cars, | 

____the largest since 1929, remained the chief consuming outlet for steel, 

taking one-fifth of the total output compared with one-fourth in 1935. 

Despite the increased farm income, relative and actual amounts of 

steel moving into agricultural outlets declined in 1936. Although the 

relative amount of steel going into containers dropped, consumption 

in this outlet increased moderately. 
Revival in the capital-goods industries was paced by the increased ~ 

proportion of steel absorbed by these industries. Demand by the 

railroads for larger amounts of steel was most striking in 1936, but 

the volume so consumed was still far less than in the twenties. The 

strict economy practiced by the railroads during the depression built 

up a back log of orders that 1s now being tapped. The demand not 

| only includes materials needed to replace worn-out or scrapped equip- 

ment but also to build the new, high-speed, streamlined units for 

passenger service, necessitated by keen competition with other rail- 

roads as well as with motor and airplane transportation. For example, | % 

new, 12-car, stainless-steel, streamlined, air-conditioned trains make / 

the run of 1,035 miles between Chicago and Denver in 16 hours. 

The construction industry, though still lagging, took relatively more 

steel in 1936 than in 1935. A sharp increase in industrial construction 

was noted during the year. Residential building also advanced sub- 

stantially but still remained far below the predepression level. The 

amount of steel consumed in machinery and highway construction 

likewise increased in 1936.
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General price advances were noted during 1936, particularly for 
_ the fourth quarter, when there was a large volume of buying. At the : 

end of the year the composite price of finished steel, as compiled by 
Iron Age, was 2.330 cents a pound, which was higher than the 1929 

| peak of 2.317 cents per pound. The prices for the various grades of 
pig iron advanced during the last 2 months of the year, but that for 
splegeleisen remained steady. The price of ferromanganese, which 
dropped $10 a ton to $75 a ton in January as a result of the lower 
tariff under the trade agreement with Canada, was increased $5 a ton 

| in November. A particularly interesting development during 1936 
_ was the adoption of a system of open-price announcements by the _ 

| _ Steel industry. Under this arrangement, the seller announces prices 
to the customer and agrees to notify him of any change. Open prices 
were in effect under the N. R. A. Steel Code, but when the code was 

| abandoned the industry reverted to its former practices. Recent 
Federal legislation forbidding discrimination in prices to customers is 
expected to aid in maintaining open prices. | , oe 
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FIGURE 32.—Trends in prices of iron ore, pig iron, finished steel, and steel scrap, 1889-1936. The prices 
of iron ore and pig iron are the averages f. 0. b. mines and furnaces, respectively, as reported to the Bureau 
of Mines; the price of finished steel is an average composite computed by American Metal Market; that 
of steel scrap is an average at Pittsburgh of No. 1 Heavy Melting computed by Iron Age. 

Employee relationships in recent years have received more attention 
from managers of steel-producing industries. The number of em- 
ployees increased materially during 1936 and exceeded that in 1929. 
Despite extensive mechanization, more man power is required to 
produce the great variety of finished steels now demanded. Vacations 
with pay for millworkers were instituted recently by many companies, 
and increases in wage rates were noted during the year. 

Considerable new capacity was added to producing plants in 1936, 
and it is planned to add more in 1937. Such additional capacity was 
largely in the finishing end of the steel processes to meet the increased 
demand for certain types of products and to correct overbalanced 
capacity in other lines. Hight new open hearths were added in 1936, 
but no new blast furnaces were built, although several were remodeled
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and enlarged. In fact, no new blast furnaces have been built since 

1928, and many obsolete stacks have been dismantled and scrapped. | 

Imports of iron ore and pig iron into the United States were higher | 

in 1936, and exports of iron ore decreased slightly. Exports of pig : 

iron, which are very small, increased. Imports of ferro-alloys in- 

creased in 1936 over 1935, and exports, which are relatively unimpor- | 

tant, also were larger. Increases were noted in exports of a wide : 

range of steel products, particularly tin plate, but scrap shipments | 

- - abroad were slightly lower. Imports of steel products, which are 

7 relatively small, increased, and imports of scrap doubled. © rn 

‘Tariff changes—Changes in the import duty on a number of iron = 

and steel products have been made during 1935 and 1936 under the | 

| Trade Agreements Act of June 12, 1934. Such charges will be found | 

in the Swedish Agreement effective August 5, 1935, the Canadian 

Agreement effective January 1, 1936, the Swiss Agreement effective | 

February 15, 1936, the Belgian Agreement effective May 1, 1935, 

| and the French Agreement effective June 15, 1936. | | 

CONSUMPTION OF FERROUS SCRAP AND PIG IRON 

Domestic consumption of iron and steel scrap totaled 36,469,000 

| eross tons in 1936, an increase of 38 percent over the 26,415,330 tons 

consumed in 1935, while pig-iron consumption in 1936 was 29,778,000 : 

tons, or 44 percent more than in 1935, when 20,620,463 tons were 

consumed. Preliminary statistics given herein for the consumption 

| ~ of ferrous materials in 1936 are based on reports from concerns that 

use over 95 percent of the total consumption. . | : 

| Of the 1936 total, 18,860,000 gross tons were home scrap and 

17,609,000 tons purchased scrap. As employed in this report, the 

term “home” or “plant” scrap refers to scrap produced at the plant | 

of the establishment reporting and includes (1) new scrap such as 

spills, risers, skulls, croppings, mill scale, cinder, etc., and (2) old 

scrap (any items of equipment discarded after actual use). The — 

~- term “purchased. scrap’? includes both. purchases and. scrap trans- — a 

ferred from other plants under the same control as well as scrap re- | 

ceived under exchange contracts or conversion agreements. The | 

ratio of total scrap consumption to pig-iron consumption in 1936 

was 1:0.82 compared with 1:0.78 in 1935, while the ratio of purchased 

scrap to pig-iron consumption was 1:1.69 compared with 1:1.58 in 

1935 and the ratio of home scrap to pig-iron consumption was 1:1.58 

in 1936 compared with 1:1.54 in 1935. | 

The use of scrap as a raw material in the manufacture of steel 

increased 38 percent over 1935, and the quantity of pig iron charged 

directly to steel furnaces increased 46 percent. Likewise, the increase 

in use of home scrap was greater than that of purchased scrap. The 

, net effect of the relatively greater use of pig iron and home scrap in 

1936 was to reduce slightly the proportion of purchased scrap in ferrous 

materials charged to steel furnaces from 26.4 percent of the total in 

1935 to 24.6 percent in 1936.
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Salient statistics on the consumption of ferrous scrap and pig iron in the United States, . 1985-386 a 
NNN aS a a SS SSSA SBS SiS ates eens 

| | Percent of 
1935 1936 change in 

1936 

Total ferrous scrap consumed. weno eno ------------------- 8 TOSS tons._| 26, 415, 330 | 36, 469, 000 -++38 

Home scrap----------------------------------------------G0_.._| 13, 346, 752 | 18, 860, 000 +41 . 
Purchased scrap..-.-.-----.------------------------------d0___.| 13, 068, 578 17, 609, 000 +35 
In iron furnaces !_.__._...-..--.-.------------------------d0____] 6, 160, 830 8, 731, 000 +42 . In steel furnaces ?__._--_-----------------------.-----.----d0_.._| 20, 254, 500 | 27, 738, 000 +37 

. See. oE=—=h>SEIEEEESDanaT=SE_ T_—_—_—_—_—_—_E 

Pig iron consumed in steel furnaces__...........-..----------.do0__..] 17, 520, 144 | 25, 620, 000 +46 | 
Total ferrous materials charged to steel furnaces. ......-.-....do_-..] 37, 774, 644 53, 358, 000 +41 

Home scrap... .--.------.--.--.---..-..-.----- percent of total_. 27.2 27.4 |.-------.-.. . 
Purchased SCTap...---.-----------------------------------d0_... 26. 4 24.6 |------- ee 
Pig iron...------...0-.--.2..---.------------ ee -d0_ 46.4 | 48.0 |..- 2-2-2 

Ferrous scrap exported.__-_-.........-.---.-......_--_-_ gross tons... 2, 103, 959 | 1, 936, 132 —8 
Price per gross ton: . oe J 

SCraD foe eee $12.78 $15. 84 +24 
- Pig iron 4_______--------- ee eee eee eee $18. 17 $19. 10 +5 

| 

1 Includes blast, cupola, air, puddling,“and ‘crucible furnaces. . 
2 Includes open-hearth, bessemer, and electric furnaces. 
3 No. 1 heavy melting at Pittsburgh. , 

. ‘ Basic pig iron f. 0. b. Valley furnaces. 

Open-hearth furnaces take most of the scrap used in the United 
States; in 1936 they consumed 26,290,000 gross tons (72 percent of the : 

| total) compared with 19,119,627 tons (also 72 percent) in 1935. 

| Consumption of ferrous scrap and pig iron in the United States, 1935-86, by type of 
| furnace 

A 

Scra 

Nace : Pigiron ( | Type of furnace of active [~~ | Pig iron (gross 
| . pplants Home (gross | Purchased | Total (gross tons) 

P g tons) (gross tons) tons) 

1935 
Open-hearth.......-2222.2- 22-2 - 127 9, 589, 017 9, 530, 610 19, 119, 627 13, 944, 239 Bessemer...-..-.-.---..--------- ee. 30 212, 862 6, 452 219, 314 3, 542, 719 7 Electric_.....-...----.-.------..----- 217 464, 783 450, 776 915, 559 33, 186 Cupola_..---.--------------------.--] 2, 287 1, 916, 835 2, 241, 788 4, 158, 623 2, 675, 827 Air____ 022222 115 278, 140 168, 103 446, 243 295, 008 Crucible........-..--.---_----.--- 8. 10 244 609 853 566 Puddling........-- 2.2.22. -_- 5 1,371 4, 020 5, 391 13, 492 Blast.._-...---.--.----..----------_- 67 883, 500 666, 220 1, 549, 720 |_.-------____- 

1 2, 858 13, 346, 752 13, 068, 578 26, 415, 330 2 20, 505, 037 

1936 Tf Pn ps SES 
Open-hearth.__.-_..-.-222----- ee 134 13, 747, 000 12, 543, 000 26, 290, 000 21, 960, 000 Bessemer___..--.....--.-.---------_ 30 "228, 000 13, 000 241, 000 3, 636, 000 Electric.._...--.-2.-22- 22 225 629, 000 578, 000 1, 207, 000 24, 000 Cupola_...-.-.---2----------.....-..| 2,300 2, 650, 000 3, 350, 000 6, 000, 000 3, 639, 000 Ait oo-nnnneennnneennenecneeenoeee 120 418, 000 214, 000 632, 000 384, 000 Tucible.._--- 2 1 
Puddling..-.....-................... a 5, 000 8, 000 13, 000 30, 000 
Blast_..-------2-2- 75 1, 183, 000 903, 000 2, 086, 000 |.---..----____ 

1 2, 900 18, 860, 000 17, 609, 000 36, 469, 000 2 29, 673, 000 
eee 

1 Where 2 or more separate departments, such as blast-furnace department, open-hearth department, foundry department, etc., are at the same place and are operated by 1 establishment, each of these depart- ments appears as a plant in the total. 
2 In addition, in 1935, 115,426 tons and in 1936, 105,000 tons were reported consumed in direct castings.
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. , | | 

Complete data on the regional consumption of ferrous materials 

- for 1936 are not available at this time, but distribution of quantities 

used in open-hearth, bessemer, and blast furnaces, which took 78 per- / 

cent of the total scrap and 86 percent of the pig iron consumed in 

1936, are shown below: | 

Consumption of ferrous scrap and pig iron in open-hearth, bessemer, and blast | 

furnaces in 1986, by districts and States, in gross tons 

- Open hearth _—_—C Bessemer Blast furnace . a 

District and State Scrap Scrap. Scrap 

| a Pig iron | pee Pig iron a 
ur- ur- ur- 

| — Home chased Home | chased Home | chased : 

New England and Middle 
Atlantic: . 

_ Connecticut_....----- nee wwe eee ne nnwe|ennen enon [eee een one [eee ewe e 

Rhode island. 53, 000] 232, 000 11,00 TE TT ar TTT 
aSSacnusetts._.----- 43,000] 96, 000 

New York.-..-------- 
, , 

New Jersey--------- 738, 000| 633, 000 xf 1,000} 1, 000 i wo eeeeeeee|-e-e eee 
Delaware......------- 

wnee------ | eennnnne 

Pennsylvania.........} 3,965, 000| 3, 160, 000| 7, 251,000 | 65,000}. 1, 000|1, 041,000 | 306, 000} 183, 000 
Southeastern and South- 

. 

western: 
Alabama.------------ _-oew-|eceeeeee[---ee-----| 172,000] 45, 000 | 

a 351,000! 454,000] 993, 000 a CTT TTI fee . 

OklJahoma......------]} | new e wen | eonecwe-}-o--ee---- [n-ne ee - [=e ee -=- 

District of Columbia- 1, 000|..__..-.--|-.---------]--------|--------|-----2---- ene
ro [org 

Kentucky. .---------- 
| pee eeeen|eeeee-e---|----------| 56, 000 . 

Maryland_-.--------- b, 104, 000| 1, 126, 000 1, 758, 00} 53,000] 6,000 

0 NS a psom) a ee 
| Louisiana..........-.|.....----|.--------|----------- | wenaee eee |oeeennn- | 

North Central: 
Hinois .........--| 1,286, 000| 1,167, 000] 1,682,000 | 2,000} 3, 000| 452,000 | 111,000] 42, 000 . 

Indiana. -...-.------- 2, 000, 000| 1, 447, 000 3,141, 000 |, 19, 000).....--- 176,000 | 31,000] 2, 000 
ichigap......-.----- , . , a 

Menage N 1, 000 ee 47,000} 100, 000 | 

Missouri.............|$ 114,000} 491,000] 41, 000 | SITTT eee 
Wisconsin......------ wewonewc|coenenu-|----------|----------]-------- 

. 

ss Jowa...--.-----------|-------2--|-2-222-002|-0-sa3 acer aia-anal- oz analy 270,000, ----------| 5,000 

XOMBA ---==nn====""""" "3° 435" 566] 2, 698, 000} 4, 741, 000 | 116, 000| 5, 000|1, 719, 000} 390,000) 355,000 

Pacific Coast and Rocky 
Mountain: 

California... .--------- . ween e ne |anewecen|oae-enene--|----2-- n= [eee -- =a 

Washiagtoa-------[ 293, 000]  682,000| 380, 000 fee TTT oo 
olorado...---------- 

wwe www naw ne www nw [eo ee een eee 

Colorado..---—-------P PPT ETI } 10,000| 4, 000 

13, 747, 000|12, 543, 000121, 960, 000 | 228, 000] 13, 00/3, 636, 000 | 1, 183, 000] 903, 000 

In 1935 Ohio led all States in total consumption of scrap, with about 

24 percent of the total home scrap, 23 percent of purchased scrap, | 

and 25 percent of the pig iron consumed; Pennsylvania was a close 

- gecond,\with about 24 percent of the home scrap and 19 percent of the 

purchased, and ranked first in pig-lron consumption, using about 26 

percent. Indiana and Illhnois followed with about 10 percent each, 

while Michigan and Wisconsin together took a little less than 10 

percent.
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| _ Total consumption of ferrous scrap and pig iron in the United States in 1936, by 
districts and States ssi. | | 

| | | Scrap oO Pig iron . 

Num- 
| ber. of Home ' Purchased Total 

: | District and State atente oF | Per- 

r ee Per- Per- . Per- | Gross tons cent 

Gross tons cont Gross tuns cent Gross tons cent | total 
| total total | total . 

New England: 
Connecticut...._.. 62 39,936} 0.30 99,090} 0.76] 189,026! 0.53 60, 884} 0.30 
New tiampshize7| 22|} 5,286, .04{ 6070] 05] 11,806] 04 6,185.03 
Mossachusetts.—.— 105 \ 96,966, .72| 196,796] 1.50| 298, 7621 1.11 75,991| 37 
Vermont........--.| | 18 2,270! .02 8,265, 02 5,535] 02 3,596, .02 

232/ 144,408] 1.08/ 305,221 | 2.33]  449,629| 1.70 146,656] .72 
ee EES Oe EeEe=SaomeeeS SS OE —EeeeeeSS OST o EET eee ——_— 

Middle Atlantic: . 

Noe Torey gi|} 101,205} .76| 160,472} 1.23] 261,677.99] 144,114]. 70 
New York._---___- 222)  540,082| 4.05} 587,479} 4.49] 1,127,561] 4.27 818,919] 3.99 
Pennsylvania_____- 452| 3, 162,000| 23.69] 2,453, 167| 18.77| 5,615,167| 21.26| 5, 375, 651| 26, 22 

| | 766| 3,803, 287| 28.50] 3, 201,118] 24.49]. 7,004, 405|26.52 | 6, 338, 684] 30.91 

: Southeastern: 7 
Alabama... — 68} 407,021} 3.05} 343,190} 2.63] 750,211] 2.34 912, 763} 4.45 

istrict of Colum- , | . , : ! : Dia.--...-.------ 4| 7,177). .05 35 63 7,212} 038 2,441}  .01 
Goorin] EB} 46,000] 34) 82, 210/f 128,318] 49} 82,905]. 16 
Kentucky... ___ 22 220,038] 1.65]  425,061| 3.25]. 645,099] 2,44 307, 037| 1.50 

; aryland.......--j - 
| West Virgitis.... 29 \ 805, se? 6.04] 800, fir 6.121 1, 06 20 6.08] 1, 497, 30 7.30 

ississippi.._____- , 262 
: North Carolina_._- 33 2,700 .03 13, ni .12 15, 712 .07 7,951 205 

South Carolina_.._| 15 985 1, 867 2, 852 1, 472 
: enmessee__._-____ - . : | Virginia 227777777 60 \ 77, 496 -58] 81,856] .63/ 159,352]. 60 102, 665} 50 | 

. . 370| 1, 567,671] 11.74] 1,748, 596| 13.38] 3,316,267] 12.55| 2,865, 364| 13.97 

Southwestern: 

} Oklahowa | BN} 4,920] 04 2,861] a7} 27,781]. 987 
Louisiana..___----- 22 4,504, 08 12,623] .10 17,127] .06 se6|¢ ° 92 
TexaS......-------- 45 11,498} . 09 39,864 .31 51,3621 20 3, 657 

| 98 20,922] .16 75,348] .58 96,270| .37 5,010} .02 

North Central: 
Tllinois....-..-.---- 208} 1,200,799) 9.00) 1,224,845} 9.37) 2,425,644] 9.18} 1,778,033] 8.67 
Indiana...-..------ 118] 1, 520, 500} 11.39] 1,347,732) 10.31! 2,868, 232| 10.86| 2, 406,179] 11.74 
OW@...-- ee 49 

Minnesota....-.-.- 61 165,599} 1.24, 491,161 3.76] 656,760) 2.49 100,894| .49 
issouri_..._._..- 54/] - 

Heansas.  ---------~ 3 \ 10,102] .08 29,531} .23 39, 633/15 3,188} .02 

Wiscsean 7} Sel} 1,401,178 1, 066, 099 2, 467, 272 1, 349, 916 
North Dakota. neck 2 \ 109 10. 50 169 8. 16 278 9, 34 5 6. 58 

ou akota._ 7 1 

Ohio._.....-__---_- 305} 3, 191,775] 23.91| ° 3,001, 504] 22.97] 6, 193,279] 23.441 5, 228, 516! 25. 50 

1,141] 7,490,057] 56.12] 7, 161, 041] 54.80] 14, 651, 098] 55. 46! 10, 866,731 | 53. 00 

. Rocky Mountain: 
rizona_...__.___.. 8 

Nevada_..____..--- 4 5,373]  .04 6,248] 05 11,6211 .04 48 

Coloradowcn--- 2 100,618| .75| 114,404, 88} 215,042) «sei ae. aisif Utah... 14 ’ ° ’ . ? . s 

Woceaing 77277 ; } 24 03 96 03 120 03 ogee woecnn 

Montana-..._..--- 6 3,781|} ° 4,4911} © 8, 2721) ° 6,641] .03 

58; 109,796} .82| 125,250) .96| 235,055} . 89 174,507} .85
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7 Total consumption of ferrous scrap and pig tron in the United States in 1935, by 
districts and States—Continued 

. Scrap Pigiron . 

Num- TTT I 

ber. of Home Purchased Total | 

| District and State | Sehwe |__| _ Per- 

: | repre Per- Per- Per- | Gross tons “of . 

| Gross tons cent Gross tons cent Gross tons cont total . 
total total total a 

Pacific Coast: | 
Alaska.........---- 1 
Oregon..--.------- | 27,897] 0.21; 87,489} 0.67| 115,386] 0.44 6, 858| 0. 03 
Washington -.-...- 52 
California......---- 120 182,714] 1.37 364, 506) 2.79 547, 220| 2.07 101, 227; .50 

193 210, 611} 1.58 451,995] 3. 46 662, 606} 2. 51 108, 085, =. 53 : 

United States total_...| 12, 858]13, 346, 752 |100. 00| 13, 068, 578|100. 00| 26, 415, 330 100. 0 320, 505, 037|100. 00 

1 Where 2 or more separate departments, such as blast-furnace department, open-hearth department, 
foundry department, etc., are at the same place and are operated by 1 establishment, each of them appears 
as a plant in the total. . 

3 In addition, 115,426 tons were reported consumed in direct castings. 

For further details on the consumption of iron and steel scrap and 
pig iron in 1935, the reader is referred to Report of Investigations / 

| 3329, Mineral Economic Series, entitled ‘‘Consumption of Ferrous | 
Scrap and Pig Iron in 1935’’, which summarizes the results of the can- 
vass inaugurated in 1935 by the Bureau of Mines in response to re- 
quests from industry. The canvass, now being continued on an | 
annual basis, seeks to fill a long existent major gap in data on metal- 
liferous raw materials. . | | 

IRON ORE 

Production and shipments.—In 1936, 48,788,745 gross tons of iron 
a __ere-were_ produced, _an_increase_of 60 percent over_1935, and the = ___ 

largest output since 1930, but still 25 percent below the 1925-29 
average. Of the 196 mines that contributed to the total in 1936, 
11 produced more than a million tons each compared with 142 mines 
(including 5 in the million-ton class) in 1935. Highteen States were 
active producers in 1936 compared with 16 in 1935. Shipments of 
iron ore, which increased 54 percent in 1936 over 1935, totaled 51,465,- 
648 gross tons, the largest amount since 1930 but still 23 percent below 
the 1925-29 average. The majority of the iron ore mined in the 

United States is used in the manufacture of iron and steel, but 58,737 
tons of ore produced in 1936 were used for other purposes, including 
the manufacture of cement (42,943 tons), paint (10,348 tons), flux at 
nonferrous smelters (223 tons), ferromagnesite (4,017 tons), hydrogen 
gas (461 tons), and gas purification (745 tons). | 

In the following tables the quantities of iron ore shown include ore | 

that was beneficiated—that is, treated in any way—as well as ore 
that does not require treatment. Although included in the figures on 

production, the iron ore sold for the manufacture of paint (10,348 

153336—37——-38



| 582 MINERALS YEARBOOK, 1937 - | 

| gross tons in 1936 valued at $53,037 ($5.13 a ton) compared with 4,795 
7 tons in 1935 valued at $28,683 ($5.98 a ton)) is not included in the ship- 

ments from mines. The output of manganiferous ore that contained | 
| © percent or more manganese is also not included; 940,519 tons valued 

at $2,235,366 were shipped in 1936 compared with 524,184 tons valued 
| at $1,322,611 in 1935. In Arkansas, one producer shipped 5 gross 

tons of loadstone, which is not included in the iron-ore statistics. . 
Neither do the statistics include iron sinter recovered from the roasting | 

| of pyrites concentrate in Tennessee. a | 

, Iron ore mined in the United States, 1935-36, by States and varieties, in gross tons 

(Exclusive of ore containing 5 percent or more manganese] | 

LL 

Number - 
| State of active | Hematite Brown Magnetite Carbon- Total 

mines 

1935 | 
Alabama........._..___---.---- 25} 3,028,204] 249,241]... |__| 3,277,535 
California.................... 2 18,489 |... 245 |... 18, 734 
Georgia._......---- 2 i 8,044 Jo. fee 3, 044 
Michigan..__..__............... 35 | 5,205,531 |_---.-..-..|_.....-..--.|_..-..-] 8, 205, 531 

: Minnesota_.___...-............ 56| 19,374,623 |.-.---------|-.--.--..--.|........-.| 19, 374, 623 
Missouri____.._.-_-.___.-_.__... 3 2, 544 [ee 2, 544 
New Jersey......----.---------- 1 jell} 72, 343 |_-...----. 72, 343 
New York......__..........-. 3 () «es... 1297, 266 |... 297, 266 

. . North Carolina__..__...-..__... 1 [ie eee el 54 | -e 54 
Pennsylvania_._..__..-._..--_-- 2 J... fee 978, 951 687 979, 638 
Tennessee__..__.--..--.-------- 1 feel eel 14, 219 |_.- 222 |. 14, 219 
Utah...._........-. 3 160, 761 200 249 |... 161, 210 
Virginia.......__.............. 2 407 425 |_...........|_..... 832 

. Washington.._......-.-.--_.-- 2 2,062 }-.-.-...-... 3,000 j-....-_.-- 5, 062 
Wisconsin_._...._._._..___--..- 3 788, 483 |.-..-....-__|_.-.-_-___--]_--_-- ee 788, 483 
Wyoming. ______..--- ee 1 339, 184 |....-..--_--}-2------ |e 339, 134 

| 142 | 128, 920, 328 267, 183 | 1 1, 352, 054 687 | 30, 540, 252 
7 1936 

| Alabama...........--.--....--- 46| 3,789, 221 440,746 |............|..........| 4,179,967 
| California....._................ 31  '231, 395 (2) ape ene 31, 395 

Georgia__-_....__-_.-._...--._- 10 |... -- 5, 740 j..---- fe 5, 740 
Michigan..___._................ 39 | 9,177,629 |....-..--..-|_..........-]_...-_..| 9,177, 629 
Minnesota.........____._______- 68 31, 634, 064 j_...-...---_]--..----.--]....----._] 31, 634, 064 
Missouri......_................. 3 8,272 |. 3, 272 
New Jersey_______.___.____.___. 2 | iw-----2 eee fee 159, 906 |.---...--- 159, 906 

- New Mexico..._....-.__.-_____- 1 jie eee] 17, 621 |_--.-.-___ 17, 621 
. New York...................... 4 (i) wT -777) 643 777, 643 

North Carolina. .._.....-...---- 1 j_.--..---.--.- 57 |.-----------]-.-------- 57 
Pennsylvania..__.__.._.._._.___- 2 |__-.-..-------]|--....----.-} 1,131, 682 533 1. 132, 215 
Tennessee.....--.....-..._.__._ i ne 27,617 |_-----------]-.-...__-- 27, 617 
Utah__........... 4 39, 489 268 114,434 |-777777] 547 191 
Virginia. _...._-___.._..__..___. 2 745 461 {oi - fee 1, 206 
Washington. _.__.._._-____.__-. 3 5,065 |_...---..___ 4,017 |-.-.--...- 9, 082 
Wisconsin..___...-______._____- 3 969, 522 }___.---_---__}_ oe ee 969, 522 
Wyoming..................... 1 507, 278 |_...-...-...|..--0 507, 278 
()_ o.oo 9}. 340 |... 340 

196 | 1246, 107,680 | 2 474,889 | 1 2, 205, 643 533 | 48, 788, 745 
ao 

1 Some hematite included with magnetite. 
2 Some brown ore included with hematite. 
3 Bureau of Mines not at liberty to disclose identity.
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- Quantity and tenor of iron ore mined in the United States, 1935-36, by States and 
mining methods 

I 

. 1935 1936 

GS a
 

Total Total . 

State _ je _ j—_..——_—— 

Open pit Under: Open pit Under: 
(gross ei oss Iron | (gross a oss Iron 
tons) tons) Gross |content} tons) fons) Gross | content 

. a tons | (Nat.), tons | (Nat.),. - a 

a | percent . percent . 

Alabama...-.--.---- 249, 795| 3,027, 7401 3,277, 535] 36. 63 446, 532) 3, 733, 435] 4,179, 967| 37.29 

California. .._.------ 18, 734|_...--.-.-- 18, 734) 59.33 31, 395}_......---- 31,395] 58.59 

_ Georgia_.-..-------- 95 2, 949 3,044) 48.62 4, 673 1, 067 5,740| 36.97 

Michigan......------ 706, 694| 4,498, 837| 5,205,531) 51.81] 1, 638, 787) 7, 538, 842 9, 177, 629}. 51. 83 

Minnesota._--------| 15, 739, 954| 3, 634, 669/19, 374,623) 52.11) 27, 348, 475| 4, 285, 589/31, 634,064; 51.64 

Missouri_.....------ 1, 944 600 2,544) 51.53 2, 347 925 3,272| 60.51 

New Jersey----------|----------- 72, 343 72,343) 59.69)....--.--.-- 159, 906} 159,906} 63.90 

New Mexico..-.-.-.-|-----------|----+-------|----------]-------- 17, 621|_.-..------ 17,621; 58.00 

New York.--...----- (*) 1 997, 266] 297,266} 67.28 (1) 1 777,643; 777,643) 67.43 

North Carolina------ §4]_..-------- 54; 50.00] — 57|_....------ 57; 650.00 

Pennsylvania. - ----- 891, 501 88,137| 979,638) 42.82 903, 652 228, 563) 1,132,215] 42.74 

| Tennessee.....------- 14, 219}_.._..-.-- 14,219| 48.00 27, 617)_-..------- 27,617| 46.81 

Utah. ..--..--.------} 161, 010 200 161,210! 52.30 153, 923 268 154, 191 56. 04 . 

Virginia. _..--------- 832|_.-....-.-- 832} 51.32 1, 206).....--.--- 1, 206} 61.82 

Washington...-.---- 3, 000 2, 062 5,062} 55.00 4,017 5, 065 9,082} 45.64 

Wisconsin....._.-...]--.-.------ 788, 483} 788, 483 53. 54]....------- 969, 522| 969,522). 53.46. 

Wyoming -.---.----- 139, 016 200, 118| 339,134; 51.82 222, 602 284, 676)". 507,278] 52.70 © 

(2). eee nn ee eee ee |---| oo = | ee eee 340} ..----.---- 340| 64.41 

| 1 17,926, 848]! 12,613, 404/30, 540, 252) 50. 30|1 30,803, 244)! 17,985, 501/48, 788, 745| 50. 59 

1 Some open pit included with underground. 

2 Bureau of Mines not at liberty to disclose identity. . 

Iron ore mined in the United States, by mining districts and varieties, 1935-36, an 
gross tons 

[Exclusive of ore containing 5 percent or more manganese] . 

| I 

| District Hematite {| Brown ore Magnetite Carbonate Total 

| . 

een eee 8 een nn nn Vor ope eeerttUt™~—~™ 
Lake Superior !.........---------------| 25, 868, 365 |--.....-...-|--------------|---------->- 25, 368, 365 

Birmingham. .......-.---------------- 3, 000, 740 172, 682 |_.......-.----]------------] 3, 182, 322 

Chattanooga--..--.-.----------------- 18, 554 19, 290 |....-.--------|------------ 37, 844 

Adirondack.......--------.-----------|--------------]------------ 2 297, 266 |_----------- 2 297, 266 

Northern New Jersey and southeastern 
New York......---------------------|----+---------|------------ 72, 343 |...--------- 72, 343 

Other districts...........-------------- 2 523, 669 75, 311 982, 445 687 | 21, 582,112 

2 28, 920, 328 267, 183 2 1, 352, 054 687 | - 30, 540, 252 | 

———————_. ——— oT oO —=—E——— —  O——————_ . . 

1936 
_ Lake Superior !.......-----------------| 41, 780, 889 |........--.-]--------------]------------] 41, 780, 889 

Birmingham -__...-_-----.------------ 3, 726, 929 980,988 |.-...-.-------|------------| 4,007, 867 

Chattanooga. -......------------------ 12, 292 47,028 |....----------|------------ 59, 320 

Adirondack -.....---------------------|--------------|------------ 2777, 643 |..---------- 2777, 643 

Northern New Jersey and southeastern 
New York.....----------------------|--------------]------------ 159, 906 |.------.---- 159, 906 

Other districts..._....-..-.------------ 43 587, 570 3 146, 923 1, 268, 094 533 | 22,003, 120 

23 46, 107, 680 3 474, 889 3 2, 205, 643 533 | 48, 788, 745 . 

dE 

1 Includes only those mines in Wisconsin that are in the true Lake Superior district. 

2 Some hematite from “Other districts” included with magnetite from Adirondack district. 

3 Some brown ore included with hematite.
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| Iron ore shipped from mines in the United States, 1 935-86, by States - 

| [Exclusive of ore containing 5 percent or more manganese and ore sold for paint] eee oS 

. 1935 1936 
State —.-_1,—_—sgas 

- Gross tons Value - Gross tons Value — 
S$ 

Alabama_-___.....--2-2--2 et 3, 559, 934 $5, 826, 711 4, 259, 804 $6, 838, 016 California_......2-22222 22-2 , 18, 734 ¢3) 31, 045 (4) Georgia__.-_-.-..---2 2-22 2, 949 7, 685 5, 740 11, 408 Idaho_--_--.-2.-2----2- eee 41 (?) ween ene fee Michigan. -_.__-....--2--222 2 eee 7, 235, 698 20, 788, 153 10, 491, 270 30, 721, 075 Minnesota. .___..-..-.2.-----2 eee 20, 035, 653 50, 260, 668 32, 938, 883 83, 523, 720 Missouri__-..._-..-_.-.---.-2-_- ee ----ee 2, 069 8, 764 2, 933 16, 566 - ' New Jersey...__..-.-_---_-_--__ 82, 714 346, 285 | 194, 295 (1) New Mexico- --_-----.--..---2. 22 2e--------- |---| 17, 550 G) New York._.-....._2_2--- eee 309, 628 1, 184, 776 801, 236 Q) North Carolina. .......2.2-2-2-2-_- eee 54 (1) 7 ¢) Pennsylvania. _........-..-.-22- 2 ee 936, 421 1, 872, 842. 1, 104, 454 2, 208, 908 . Tennessee....-...---.-.------ ee . 14,219 29, 909 27, 617 73, 720 Utah._...- eee 161, 010 (1) 153, 923 375, 475 Virginia__...-.----...---------.22---------- ee 942 3, 015 1, 206 . 5,796 Washington.........._-------_---_-_-_ ee 5, 062 (1) 9, 082 36, 361 Wisconsin.......-.--.-.----- eee 722, 224 1, 949, 568 918, 935 2, 568, 129 . Wyoming. ...-.22 202 339, 134 (4) 507, 278 Q) (2)... nnn ee nee eee [eee 340 (4) Undistributed__....-..-.-.-2 22 e |e 3 756, 185 |... 3 5, 361, 420 

. . 33, 426, 486 83, 034, 561 61, 465, 648 131, 740, 594 

1 Included under ‘‘Undistributed.”’ | 
2 Bureau of Mines not at liberty to disclose identity. 

. § This figure includes value for States entered as “Q)” above. — . | 

| Principal tron-ore mines.—The importance of large mining units in 
| the iron-mining industry is shown by the fact that in 1936 44 mines 

yielding more than 300,000 tons each produced nearly 80 percent of | 
| the entire output. Eleven mines—nine in Minnesota, one in Pennsyl- 

| vania, and one in Alabama—produced more than a million tons each. 
Of the 44 principal producing mines, 18 were open pits, 21 were 

| operated by underground methods alone, and 5 were combination. 
Hematite was produced by 42 of the 44 principal mines; the other 

_ 2 produced magnetite. 

Iron-ore mines of the United States (arranged in order of rank) that produced more 
than 300,000 gross tons each in 1936 

[All mines produced hematite except Cornwall and Witherbee Sherman group, which produced magnetite] Eee ee See eee. 
Name of mine State Nearest town District Mining method Gross 

Hull-Rust-Burt-Sellers | Minnesota......| Hibbing......._._.] Mesabi_....__- Open pit._-.._} 6, 628, 952 group. . . Mahoning..__..-..-.__|---..d0..--.-.----]__..2d0___..-----.._|__..-do__---.-_- -----d0._......-| 2, 521, 824 Hill Annex. ___....-_._|.....do_....-.....| Calumet._......._|.....do_......__|_....do......... 2, 174, 422 Red Mountain group__| Alabama..._....| Bessemer_.......__ Birmingham -_| Underground .| 1, 897, 103 _ Minnewas__.......-.-.| Minnesota......| Virginia_......_._.| Mesabi......__ Open pit.__.._} 1, 652, 952 Adams-Spruce group-.|.....do_......._..] Eveleth.._.__._.__|_....do......... Combination__| 1, 509, 883 Cornwall._.._-_.......| Pennsylvania___| Miners Village..--| Cornwall_.__._/---..do......._-] 1, 131, 682 Morris. ..........--.--| Minnesota_._...| Hibbing.......__..| Mesabi.....___ -----d0_._......] 1, 126, 577 Missabe Mountain-.-.|_....do...........| Virginia...........|_....do_....___. Open pit_._..-} 1, 067, 067 . Hartley-Burt__...._--_]--...do__....._.._| Chisholm_.....___|_....do_....___- ----.d0_......-_| 1, 018, 667 Canisteo___......---._.|-....do_.__.......] Coleraine......._.|._...do..._..... ----.d0__...-...| 1, 009, 880 Morrison____...---.---|--...d0_..........|_....do............_|_..-.d0......... -----d0_......--| 993, 293 Mesabi Chief___._.....|-....do...........| Nashwauk.._._...|_....do......._. -----d0_-.......| 876, 007 Woodward No. 3.__._.| Alabama_._.....| Bessemer__..._____ Birmingham..| Underground-| 807, 185 Montreal__.-...._.....| Wiseonsin._.____| Montreal......___. Gogebic..-..-.|-.--.do___..-._.| 802, 536 Biwabik_..............| Minnesota_-__-.| Biwabik_....____ Mesabi._...--.| Open pit......| 676, 875 Grant....-.-...-----._]_....do_.-......-.| Buhl._._......____|_....do......... ~----dO.....-.._| 646, 891 Godfrey.........-.--_.]_....do_....-..-..| Chisholm.._..____|.....do......... Underground - 612, 379 Plymouth..___._._....| Michigan......_| Wakefield.....___. Gogebic......-| Open pit_.....| 606, 900 Maas._.--...........--_|_....do.._........| Negaunee......__- Marquette....| Underground - 548, 473 Sloss Nos. 1 and 2...-.| Alabama.....-..| Bessemer_.....___- Birmingham..}-....do......-..| 546,115 Pioneer........_.......| Minnesota_.....| Ely_._........-.---| Vermilion... -----d0_........| 641, 033 Scranton.......--.....|-_...do__......_..| Hibbing__...__.__.| Mesabi_._____ Open pit......| 530, 002 Negaunee.............| Michigan.___...] Negaunee_..______ Marquette....| Underground.| 512, 612 Witherbee Sherman | New York......| Mineville........-| Mineville.____ -----d0.........| 510, 209 group. 
Bennett.......--..-...! Minnesota_.....! Keewatin......._.| Mesabi.....__. Open pit....._' 507, 542
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Iron-ore mines of the United States (arranged in order of rank) that produced more . | 

than 300,000 gross tons each in 1986—Continued 

[All mines produced hematite except Cornwall and Witherbee Sherman group, which produced magnetite] 

| ‘Name of mine State Nearest town District Mining method Gross | | 

Sunrise_...------------ | Wyoming__..._.] Sunrise......------} Hartville_.---- Combination..|_ 507,278 

Susquehanna....---.--| Minnesota......| Hibbing..--.------ Mesabi__------| Open pit-.-.--| 506, 810 

Raimund Nos. land 2-.| Alabama..---.-- Bessemer._.......--} Birmingham-_| Underground - 476, 526 ce 

a _. Cliffs Shaft...---------| Michigan------- Ishpeming --..----| Marquette-.-_- ----.G0.....----| 474, 925 

Webb................-| Minnesota_.----| Hibbing-....------] Mesabi---.----| Combination-.| 474, 048 ——— 

Alexandria....--------|-----d0-..--------|-----dO--.---------- __...do..-.-----| Underground} 452,315 

Arcturus...._.--------|-----d0-..--------| Miarble-_--.------- __--.d0_.-..----| Open pit------ 416, 614 

Tronton......----------| Michigan-..-.-.-| Bessemer---------- Gogebic.--.--.| Underground - 412, 760 

Blueberry ....---------|-----Go-----------| Ishpeming - ------- Marquette--__.|-----do--...----| 406, 709 

Newport. -._----------|-----d0-.--------- Tronwood.....----| Gogebic_...---.|-----do-....----| 397, 850 

Eureka................|.----d0.-..-------| Ramsay_--.-------]-----d0---------|-----d0_-------- 378, 391 

Davis - Geneva - West -"do..........| Ironwood_-_.----.|-----d0---------]-----d0-.-.-----] 366, 938 

avis. 7 
Lloyd_.__.------------|-----d0.---------- Ishpeming......--| Marquette..-.|----.do..-------| 364, 326 

Sunday Lake_.....-.--|-----do-.-.-------| Wakefield...------ Gogebic._._.--|-----do..-------| 360, 233 

Morris---.------------|-----d0----------- Ishpeming _.....--| Marquette. .--|-.--.do-..------ 347, 397 

Wacootah....---------| Minnesota.----.| Mountain Iron--_-- Mesabi_.-----.| Open pit..----] 338, 617 

Halobe........_-------|-----d0-....------| Cooley..----------|-----d0--...---- _..-.d0.......--| 327,610 

- Athens__---.-.--------| Michigan.._..--| Negaunee--------- Marquette...-| Underground - 310, 888 

. Total (44 mines).......----------------------------------
--- ann nnn 38, 777, 296 oo 

Output of 19 mines producing between 200,000 and 300,000 tons each. -.....---------------+------| 4, 582, 817 

Output of 23 mines producing between 100,000 and 200,000 tons each......----------------------| 3, 469, 701 

Output of 16 mines producing between 50,000 and 100,000 tons each.._--------------------------| 1,175, 820 

Output of 94 mines producing less than 50,000 tons each......-----------------------------------| 788, 111 . 

~ Qrand total of United States (196 mines) .-----.------------------------------ 2-2 r rrr rr ne 48, 788, 745 

an 

Beneficiated iron ore —Beneficiation of iron ore was reported at 45 

mines in 6 States in 1936 and at 39 mines in 6 States in 1935. At — 

many mines the ore is crushed and screened to improve its structure; 

ore so improved, however, is not included in the statistics of bene- 

ficiated ore. Some iron ore is recovered in the form of dust from blast 

furnaces; ore so recovered, however, has been included originally in 

the statistics of shipments from mines. _ , 
——--—Beneficiated ore shipped-from domestic mines-comprised 19 percent ___ 

of total shipments and amounted to 9,658,699 gross tons valued. 

at $25,937,597 in 1936, compared with 6,066,601 tons valued at | 

$15,174,259 in 1935. - 
The concentratability of the important iron ores of the United 

States has been discussed by Cooke.” 

Beneficiated iron ore shipped from mines in the United States, 1935-36 

[Exclusive of ore containing 5 percent or more Manganese and of ore sold for paint] 

I I 

1935 1936 

State Variety Fr Sa SF —a—o—oT7T— rT 

Gross tons Value Gross tons Value 

 Alabama.....-----------------| Brown ore_-.---------- 226, 215 $514, 099 380, 544 $877, 894 

Minnesota...........-..--.-----| Hematite__....-.-----| 4,874,293 | 12, 046, 503 | 7,510,837 | 19, 062, 992 

New Jersey..._----------------| Magnetite._...-.------ 80, 302 344, 259 192, 935 (4) 

New York....-----------------|-----d0----------------- 309, 628 | 1,184, 776 801, 236 (1) 

Pennsylvania.__.----.---------|-----d0----------------- 561,944 | 1,054, 713 745, 530 1, 365, 280 

Tennessee. _..-.---------------| Brown ore_-.---------- 14, 219 29, 909 27, 617 73, 720 

_ Undistributed..__..-----------|------------------------]----- oon rrr 34, 557, 711 

6, 066, 601 | 15,174,259 | 9,658,699 | 25, 937, 597 

I 

1 Included under “‘Undistributed.”’ 
? This figure includes value for States entered as (!) above. 

2 Cooke, S. R. B., Miscroscopic Structure and Concentratability of the Important Iron Ores of the United ; 

States: Bull. 391, Bureau of Mines, 1936, pp. 1-121.
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The quantity of crude ore beneficiated in the Lake Superior district 
in 1936 totaled 11,101,716 gross tons and the beneficiated ore recovered — 
6,822,278 tons—a ratio of 1.627 to 1. In 1935 the crude ore treated 
totaled 8,567,752 tons and the beneficiated ore recovered therefrom 

| 4,884,192 tons—a ratio of 1.754 to 1. Most of the concentration in 
7 _ this district is done by washing, but a few plants are equipped with 

jigs. In recent years there has been developed on the Mesabi range 
a process for roasting ore to the magnetic state and concentrating on 
magnetic separators. The process, which is applicable to ores that _ 
cannot be concentrated either by washing or jigging, has been 
described by Davis.* | | | 

The following table shows that beneficiated ore is becoming a 
larger part of the total. Corresponding statistics for 1914 (the first 
year for which they were gathered) to 1927 are given in Mineral | 
Resources for 1930. The figure for 1932 shows that in years of very | 
low demand the richer ores are selected for mining and shipment. 

Iron ore shipped from mines in the United States, 1927-81 (average) and 1932-36, : 
im gross tons, and percentage of beneficiated ore compared to the total shipped 

. [Exclusive of ore containing 5 percent or more manganese and of ore sold for paint] 

7 Percent- . : Percent- | 

2 Year Benetici- Total benteic Year Bere Total bettie a 

total total 

, 1927-811.__..._.] 7,962,140 | 56, 797, 057 14.0 || 1934.___.........] 4,145, 590 | 25, 792, 606 16.1 1932. _..__---""7} "407,486 | 5,331; 201 7.6 || 1935..--.--.---..| 6, 066, 601 | 33, 426, 486. 18.1 | 1933.....-------| 8, 555, 892 | 24° 6247 285 14.4 || 1936_-._-----__""| 9, 658, 699 | 51, 465, 648 18.8 

. 1 Average. 

| | Average value of ore.—The average value per gross ton of iron ore 
| at the mines was $2.56 in 1936 compared with $2.48 in 1935. 

The table that follows gives the average value at the mines of the 
different classes of iron ore in 1935-36 for each of the producing States 
or groups of States, except where there are less than three shippers of 
a certain variety of ore in a State and permission was not given to 
publish the value. These data are taken directly}ifrom statements of | 
producers and probably represent the commercial selling prices only 
approximately, as not all reports are comparable. Some evidently 
include mining costs only; others contain, in addition, the cost of 
selling and insuring the ore; others include an allowance for sinking 
fund; and still others comprise only costs charged against blast 
furnaces. None of the reports, however, is supposed to include 
freight charges. 

3 Davis, E. W., First Magnetic Roasting Plant in the Lake Superior Region: Am. Inst. Min. and Met. 
Eng. Tech. Pub. 731, 1937, pp. 1-19.
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Average value per gross ton of iron ore at mines in the United States, 1935-36 | 

[Exclusive of ore containing 5 percent or more manganese and of ore sold for paint] 

Hematite Brown ore Magnetite 

State ————__|_—_—- 
: | 19835 | 1936 1935 1936 1935 1936 : 

Alabama. ....-.-------------- $1. 59 $1. 52 $2. 28 $2.31 |..-.--------|------------ 
Georgia......-.2..------------|2---------e fee eee ee 2.61 1,99 |2. 2-2-2222 ]-2222 eee ee oe 
Michigan... _....--.--..-..---- 2. 87 2.93 |_...-.---.--|---.--------|------------|------------ 

oo Minnesota..-...-------2- 2-22] 251] 9 2084 fie lee eel fece ee eee eee 
Missouri........-------------- 4.14 5. 65 (1) wa ween een ne [on nnn nnn |e nee e eee 
New Jersey__..-.--.-.-.--..--]---------..-]------------ (1) (4) $4, 29 (1) 
New York_-_...--.-------.-_-.]---------.--|------------ |---| eee 3. 83 (1) 
Pennsylvania.......-.--------|------------|-----------.|------------]------------ 2. 00 $2. 00 
Tennessee. .__..----..--------|------------|------------ 2. 10 2.67 |------------|----------=- 
Wisconsin. ........--.---.---- 2. 70 2.79 |.......-----|--.---------]------------]------------ 
Other States *_.....-...--.-- 1.41 1.44 211) 4.31 6. 86 2. 76 

2. 48 2.53 2, 26 2.32 2. 58 3.20 

1 Less than 3 producers; permission to publish not given, therefore value may not be shown. 
21935: California, Idaho, North Carolina, Utah, Virginia, Washington, and Wyoming; 1936: California, . 

New Mexico, North Carolina, Utah, Virginia, Washington, and Wyoming. - 

Tron ore consumed.—The production of 30,254,022 gross tons of pig _ 
iron in 1936 required 51,835,257 tons of iron and manganiferous iron | 

| ores, 3,521,544 tons of mill cinder and roll scale, and 903,310 tons of 
| purchased scrap, an average of 1.860 tons of metalliferous materials 

per ton of iron made. In addition, 1,183,000 tons of home scrap and , 
1,340,600 tons of flue dust were consumed in 1936. | | 

The greater part of the iron ore used in Alabama furnaces in 1936 
was hematite, chiefly from mines in Jefferson County, but some came 

from Etowah and St. Clair Counties. Considerable brown ore, iron | 
sinter, imported iron ore and manganese ores, and small quantities 

| of ferruginous manganese and manganiferous iron ores were used. 
The brown ore was chiefly from mines in the Birmingham and 

| Russellville districts, Alabama; the iron sinter was from Tennessee; 
—~—~“and the ferruginous manganese ores and manganiferous iron ores = 

came from Alabama, Arkansas, Georgia, and Tennessee. Imported | 
manganese-bearing ores came from Cuba. In 1936 Alabama furnaces 
consumed an average of 2.312 tons of ore in making 1 ton of pig iron, 
the highest average for any State. , 

During 1936, in addition to foreign ores from Australia, Cuba, 
U. S. S. R. (Russia), and Chile, Maryland furnaces consumed con- 
siderable domestic ore. These furnaces used an average of 1.513 tons 
of ore in making 1 ton of pig iron; however, they used proportionately : 
more cinder, scale, and scrap than furnaces in any other State except 
Kentucky. 

The blast furnaces in Illinois, Indiana, Kentucky, Michigan, Minne- 
sota, Ohio, and West Virginia operated on Lake Superior iron ore and 

- manganiferous.iron ore exclusively. | 
In New York the furnaces in the Buffalo district employed ore chiefly 

from the Lake Superior district, the furnace at Standish magnetite 
from the Chateaugay mine at Lyon Mountain, N. Y., and the furnace | 
at Troy chiefly magnetite from Mineville, N. Y. 

Virtually all of the ore consumed in furnaces in western Pennsyl-_ - 
vania came from the Lake Superior district. Those m the eastern 
part of the State used some lake ores; magnetite ores from Pennsyl- 
vania, New Jersey, and New York; and considerable quantities of ore 
from Africa, Asia, Australia, Brazil, Chile, Cuba, and Sweden.
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| The blast furnaces at Pueblo, Colo., employed hematite from the 
| Sunrise mine in Wyoming, magnetite from New Mexico, rhodochrosite 

from Butte, Mont., and manganese-bearing ores from Colorado, New | 
Mexico, and Utah. | 

The Provo (Utah) furnace consumed hematite from the Desert 
Mound mine near Iron Springs, Utah, semialtered magnetite from the 

| Tron Mountain mine near Cedar City, and manganese tailings from 
Philipsburg, Mont. - | 

The furnace in Tennessee used brown ore and iron sinter from 
Tennessee. | | 

| Iron ore and other metallic materials consumed and pig iron produced in 1 936, by 
| | States, in gross tons | | 

. . : : Materials consumed per Metalliferous materials consumed ton of iron made 

| +> Pig iron —— 
Iron and manganifer- | produced, Cinder,|. 

7 State ous iron ores . Cinder, exclusive scale, 
—_______| seale,and | rota of ferro- 0 and | motal 

. purchased 3a oys res pur. ota 

s s scrap cnase Domestic Foreign | scrap 

| J J 
Alabama_.....-.-.| 4,610,484 | 9,334 79,613 | 4,699,431 | 1,998,212} 2.312] 0.040| 2.352 
Illinois...-------.-| 5, 150,443 |_.........] 357,488 | 5,507,931 | 2)917/016 | 1.766] .122| 1.888 
Indiana..-.--.----| 5,680,209 |__-..-..--| 446,294 | 6, 126,503 | 3,230,537} 1.758] [138] 1.896 

| Kentucky......---| 269,184 |....._| 82218] 351,402] ‘995014] 1.195] 365] 1.560 
Maryland..-.-..--| _ 367,860 |i,471,819 | 236,848 | 2,076,527 | 1,216,065} 1.513| [195] 170g. 

7 | Michigan_...--.-.-| 1,471,601 |_._...__._| 142,261 | 1,613,862 | 937,762 | 1.569| 1152} 1.721 
Minnesota_...---| 205,533 |__.._.___- 4,956 | 210,489 | 106,768 | 1.925] [046] 1.971 
New York_..-.-.-| 3,715,316 | 2,062 | — 152,166 | 3,869,544 | 2,190,478 | 1.6971 .070| 1.767 : 
Ohio......--------| 11,904,299 |_.__."____] 1, 156,835 | 13,061,134 | 7) 206,762 | .1.652| [160] 1.812 
Pennsylvania__..-| 14,774,176 | 299,355 | 1,649,967 | 16,723,398 | 9,105,058} 1.656| .191| 1.837 
West Virginia..---| 1,063,355 |.......__.| | 84,976 | 1,148,381 | 641,736 | 1.657] 1132] 1.789 | 
Undistributed #...-} ” 747,074 |” 93, 253 31,232 | "871,559 ) 478,414 | 1.757 | 065] 1.822 

| | 49,959, 534 |1,875, 723 | 4, 424,854 | 56,260,111 | 30,254,022] 1.714] 146] 1.860 

\ 1 Includes Colorado, Iowa, Massachusetts, Tennessee, and Utah. | 

Foreign tron and manganiferous iron ore consumed in the manufacture of pig tron 
in the Untied States, 1935-36, by sources of ore, in gross tons 

Source of ore 1935 1936 Source of ore 1935 1936 

Africa. .....-.-----..2222 | 13, 640 39, 622 || Newfoundland____._..__/-...-_____- 24, 184 
ASia....----------- eee 307 || Spain.___-_-...2 22 9, 638 |.......------ 

Australia_.....---.-...-. 66, 879 104,999 || Sweden_____.._.__.____- 20, 547 4, 524 
Brazil_.......- 22-22. 97 6,082 |} U.S. 8S. R. (Russia) _____ 125, 646 74, 445 
Canada. ....-.--..------ 1,830 |_....-.-..._-_|| Undistributed____....._.]--.--2222__- 92 
Chile...........-.-----..| 864,060 | _1, 297, 971 a 
Cuba.....--.----------.-] 268, 371 323, 497 1,370,708 | 1, 875, 728 

Stocks of ore at mines.—Stocks of iron ore at the mines at the end of 
1936, according to reports of the producers, were the lowest since 1907. 
During 1936 stocks decreased 30 percent. 

Stocks of iron ore at mines, Dec. 31, 1985-86, by States, in. gross tons 

State 1935 1936 State 1935 1936 

Alabama. ...-...---.-_-- 128, 311 48, 244 || New York__.....__-._.-- 85, 512 55, 299 
Georgia_._-..--.-.---__- 95 95 || North Carolina._......-- 200 200 
Iowa...------------ oe. 12, 165 12,165 |} Pennsylvania. __-..--_-- 43, 135 70, 392 
Michigan__..___-._._.__| 4,854,756 | 3, 691, 445 || Virginia____-.-.-.-.-.-_ 3, 363 3, 363 
Minnesota.__.-..-....-.| 2, 204, 206 1, 120, 312 |} Wisconsin....-....-.-.-- 341, 670 361, 597 
Missouri-_—-....----..--- 5, 072 4, 574 | 
New Jersey__-.-.-----.-| 108, 240 73, 851 7, 786,725 | 5, 441, 608 
New Mexico.-_._-.-..-_]------..-2.- 71
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Foreign trade in tron ore.—Imports of iron ore amounted to 2,232,229 

gross tons in 1936, an increase of 50 percent over 1935. Chile con- 

tinued to be the chief source of imports, furnishing 57 percent of the 

total, while Cuba supplied 20 and Sweden 7 percent. | 

| Iron ore imported into the United States, 1984-36, by countries 

| 1934 1935 | 1936 
. Country | | 

a | a Gross tons| Value | Grosstons| Value | Grosstons} Value 

oe Africa: ee oe . . _ 
Algeria and Tunisia !_._-----... 49, 850 | $179,929 | 18,900 | $33, 941 ~ 42,293 | ~ $38, 602 aan 

Morocco-....---.---------------- 6, 100 25,900 |_...-...----|----------|------------]---------- 

Australia...........-..-.--.--2..| 49,689 | 89,568 | 160,016 | 337, 464 72, 904 | 158, 327 
Brazil.......------.----------------}------------|-+--------|------------|---------- 6, 102 22, 209 

Canada...--.-.--------------------- 11, 126 56, 486 20, 453 111, 096 83, 911 407, 230 

Chile... TTT] 988° 376 |1, 914,069 | 788, 725 |1, 460,073 | 1, 264, 180 | 2, 291, 010 
Cuba....--------------------------- 154, 500 | 363, 674 221,010 | 528, 518 444, 500 | 1, 055, 908 

Germany .--_.--.-------------------- 20 614 149 2, 602 11 477 

Tran... nw2een ccc see sec enennee=|eeeeeegenene|---en-ee= 2,950 | 46, 664 2 _ 84 
Mexico.-..-....-------------------- 1,618 | 3, 584 2105 | 5, 136 3, 687 8, 933 , 
Netherlands. -......-----.----------- 169 8,374 |_.-.....-.--|----------]----------~-]---------- . 

Newfoundland-and Labrador-_....._|-..--~------|----------|------------|---------- 11, 300 34, 352 

Norway... --cceee-----2ewee.| 68; 249 | 240, 738° |" ~110, 027 | 394,596 | 158,344 | 557, 917 | : 
Philippine Islands-_.....------------|------------|----------|----------+-]------2--- 377 2, 936 

_ §pain......------------------------- 1, 159 13, 676 946 10, 130 198 . 2,655 

Sweden.._-.-.---..-.--.--..-2------| 40,535 | 202, 079 57,753 | 289,164 | 166,150 | 678, 451 
a U. 9. 8. BR. (Russia)........-.---.-.| 100,605 | 177,374 | 113,840 | 249, 303 7,750 | 11, 288 

United Kingdom. -.-.--.---.-----..- 5, 525 36, 439 561 18, 751 570 9, 868 . 

. . 1, 427, 521 13, 307,504 | 1,492, 435 3,482,438 | 2, 282, 229 | 5, 280, 197 

ee 

, . 

7 4 1936; Algeria only. | 

Exports of iron ore from the United States totaled 645,284 gross _ 

tons valued at $1,962,527 ($3.04 a ton) in 1936, compared with 660,553 

tons valued at $1,913,463 ($2.90 a ton) in 1935. Of the 1936 total, 

636,524 tons valued at $1,911,866 went to Canada, 5,602 valued at 

| $16,104 went to the United Kingdom, 3,063 valued at $33,085 went 

to Japan, and 95 tons valued at $1,472 went to Mexico. 
Iron-ore mining wn Cuba.—Shipments of iron ore from Cuba to the 

United States doubled in 1936 over 1935. The 1936 total of 449,611 

gross tons included 254,354 tons of hematite carrying (dried) 56.69 
~~—nereent iron and-124,215 tons of siliceous ore carrying (dried) 32.06 

percent iron from the Daiquiri-Juragua mines on the southern coast, | 

and 71,042 tons of nodulized brown ore carrying (dried) 54.92 percent | 

iron from the Mayari mines near the northern coast. 

The total stock of ore reported on hand was 386,828 gross tons at 

the end of the year compared with 571,987 tons at the end of 1935. 

The following table shows the shipments of iron ore from Cuba 

since the mines were opened in 1884. The statistics of shipments of 

Cuban iron ore are collected by the Bureau of Mines. 

Iron ore shipped from mines in the Province of Oriente, Cuba, 1884-1936, an gross 
tons 

Juragua | 
(hematite 

and mag- : Mayari tite), | Ss Guami_| EIC 
Year Dalauiti | (hematite) (brown (hematite) | (hematite) | Total 

(hematite e 
and a little 
magnetite) 

1884~1934.___._.-.---.---------|1 20,775,919 | 20, 438 | 8, 693, 326 41,241 | 903,103 | 25, 434,027 
1935.0 one] 77) 198 |e -L---| | 47, 672 |------------|------------| 224,800 
1936.2] 878) 669 |] 71, 042 [ioe |-----------|__ 449, 611 

21, 331, 616 20, 488 | 3,812, 040 41, 241 903,103 | 26, 108, 438 

eo eee ee ee 
1 Of this quantity, 5,932 tons were sent to Pictou, Nova Scotia, and 64,228 tons to ports outside of the 

United|States.
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REVIEW OF LAKE SUPERIORYDISTRICT | 

| Production.—The total quantity of iron ore mined in the Lake 
Superior district (the principal producing district) was 41,7 80,889 | 
tons in 1936, an increase of 65 percent over 1935. Output from this 
district, which produced 86 percent of the domestic total in 1936, 
comes from several ranges; of these the Mesabi is the largest producer, | 
contributing 72 percent of the district total and 62 percent of the 
United States total in 1936. The output, by ranges, is shown in the 
following table. After 1905, the figures do not include manganiferous 
iron ore containing 5 percent or more manganese. | 

| | Iron ore mined in the Lake Superior district, 1854-1986, by ranges, in gross tons 
[Exclusive after 1905 of ore containing 5 percent or more manganese] 

Year Marquette | Menominee| Gogebic | Vermilion Mesabi_ Cuyuna Total 

1364-1984.__| 182, 020, 768 | 176, 99, 254 | 194, 795, 368 | 61,301, 930 935, 663,924 | 23, 955, 657 | 1, 574, 726, 896 
1935._-.___ 2, 865, 292 730, 456 2, 397, 994 846,617 | 18, 323, 695 204, 311 25, 368, 365 
1936__......| 4,423, 420 1, 642, 548 4,080,857 | 1,049,722 | 30, 205, 378 378, 964 41, 780, 889 

| 189, 309, 480 | 179, 272, 258 | 201, 274, 214 | 63, 288, 260 | 984, 192, 997 | 24, 538, 932 | 1, 641, 876, 150 , 
eT 

_ Shipments.—The shipments of ore from the Lake Superior district . 
| amounted to 45,250,767 gross tons (44,352,214 tons of iron ore and 

898,553 tons of manganese-bearing ores containing 5 percent or more 
: of manganese) in 1936 compared with 28,504,821 tons (27,995,498 

7 tons of iron ore and 509,323 tons of manganese-bearing ores) in 1935. 
The iron-ore statistics given above include 3,126 tons of paint ore in 

| 1936 and 1,923 tons of paint ore in 1935. 
| Iron-ore analyses.—The iron content of the iron ore and manga- 
Oe niferous iron ore shipped from the Lake Superior district in 1936 

averaged 51.45 percent (natural) compared with 51.44 [percent in 
1935 and 51.49 percent in 1934. 

The following table, compiled by the Lake Superior Iron Ore _ 
Association, summarizes the average analyses of the total tonnages of 
all grades of ore shipped and shows the remarkable uniformity main- 
tained during the past 5 years. This uniformity does not mean, of 
course, that the average grade of the available Lake Superior ore is 
not declining. The grade of shipments has been maintained partly 
by beneficiation and partly by mixing ores from different deposits. 

Average analyses of total tonnages of all grades of iron ore from all ranges of Lake 
. Superior district, 1932-36 
me 

Year Gross tons ron ne Silica Manga- Moisture 

Percent Percent Percent Percent Percent 1932... | 8, 552, 575 52. 16 0.099 9. 05 0.68 9.92 1933_---.----- 21, 455, 174 51. 85 . 090 8. 96 71 10. 47 193400707) ar’ gar? 382 51, 49 ‘087 8.93 76 10. 66 1935...________.....-..-..-| 28, 214” 056 B44 "093 8.93 79 10.75 1936_...-----_--__..--..--...| 44, 745) 754 51.45 091 8. 62 81 10, 92 
ee 

Stocks of ore at Lake Erie ports —At the close of navigation in 1936, | 
| according to the Lake Superior Iron Ore Association, 4,918,348 gTOSS 

tons were in stock at Lake Erie ports compared with 5,313,265 tons
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on the corresponding date in 1935. At the opening of navigation in 
May 1937, only 2,336,653 tons were in stock at these ports (the lowest 
since 1907), indicating a withdrawal of 2,581,695 tons during the 

| winter 1936-37. 
Prices of Lake Superior ore—The unit prices established April 1, 

1936, for the four standard grades of Lake Superior ore are the same 
as those for 1929-35, as follows: Old-range Bessemer, 9.32 cents; 
Mesabi Bessemer, 9.029 cents; Old-range non-Bessemer, 9.029 cents; 

, and Mesabi non-Bessemer, 8.738 cents. The prices per gross ton that _ a 
-... eorrespond to these prices are, respectively, $4.80, $4.65, $4.65, and | oe 

| $4.50. ‘The base of Bessemer ore, Old-range and Mesabi, for 1925-36 | 
is a metallic content of 51.5 percent (natural) instead of 55 percent, | 
as for 1924 and many earlier years. The base of the non-Bessemer ore, 
Old-range and Mesabi remains as heretofore at 51.5 percent (natural). 

Tron-ore reserves.—Estimates of ore reserves for Minnesota, furnished 
by the Minnesota Tax Commission, and for Michigan, furnished by | 
the Michigan Board of Tax Commissioners, shown in the following | 

- tables, cover developed and prospective ore in the ground and ore in 
stock piles. These estimates exhibit an increase over the previous 
year of 1,147,424 tons in Minnesota and a decrease of 4,391,304 tons | 
in Michigan. Reserves in Wisconsin have been estimated at 6,000,000 
tons. an : 

| Iron-ore reserves in Minnesota, May 1, 1982-86, in gross tons 

Range 1932 1933 1934 1935 1936 

Mesabi_._.._..-...-_-.] 1, 190, 295, 183 | 1, 205, 213, 398 | 1, 195, 271, 786 | 1,178, 270, 779 1, 164, 802, 947 
Vermilion.........__...| 14, 237, 637 14, 007, 192 13, 243, 125 13, 656, 569 13, 074, 509 
Cuyuna.____--._..---- 69, 699, 960 70,024,921 | 47, 553, 536 47, 869, 112 63, 066, 428 

1, 274, 232, 780 | 1, 289,245,511 | 1, 256,068,447 | 1, 239,796,460 | 1, 240, 943, 884 

: Iron-ore reserves in Michigan, Jan. 1, 1933-37, an gross tons 

Range | 90838] 984A 88K 98 BF 

Gogebic....-..---.-.-- 50, 473, 546 48, 612, 579 47, 721, 016 45, 615, 323 42, 757, 025 
Marquette....-...-.--| 55,894, 039 54, 564, 005 53, 513, 561 52, 461, 173 51, 339, 347 
Menominee.......-...| 58, 264,532} 60, 845, 357 60,978,904 | 60, 347, 752 59, 936, 572 

164,632,117 | 164,021,941 | 162,213,481 | 158, 424, 248 154, 032, 944 | 

IRON ORE MINING BY STATES | 

Alabama.—In 1936, 4,179,967 gross tons of iron ore (8,739,221 tons 
of hematite and 440,746 tons of brown ore) were produced in Alabama, | 
an increase of 28 percent over 1935. About 89 percent of the Alabama 
output in 1936 came from underground operations. The hematite, 
much of which contains enough lime to make it self-fluxing or nearly 
so, was produced chiefly at the Raimund Nos. 1 and 2, Red Mountain 
group, Sloss Nos. 1 and 2, and Woodward No. 3 mines, all underground 
operations in Jefferson County. Five (four open pit and one under- 
ground) other smaller operations in Etowah and St. Clair Counties 
contributed to the total for hematite ore. The iron content of the 
hematite produced in 1936 averaged (natural) 35.98 percent, the 
manganese content 0.16 percent, the phosphorus content 0.31 percent, 
and the lime content 16.35 percent. The Red Mountain group 
(1,897,103 tons) was the largest producing iron mine in Alabama and 
the fourth largest in the United States in 1936.
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The brown ore mined in 1936, which averaged 48 percent iron. 
(natural) and 0.66 percent manganese, was produced by a number of 
mines but chiefly from the Russellville mines in Franklin County, the 
Cuampion mines in Blount County, and the Reno mine in Tuscaloosa 
ounty. 
California.—Production in California in 1936 of 31,395 gross tons 

came from three mines, two in San Bernardino County and one in 
| Placer County. Virtually all of the San Bernardino ore, which was 

~ hematite containing (natural) 58.75 percent iron, was used in cement 
manufacture and the Placer County ore (brown ore) absorbed by | 
the paint industry. | oe 

Georgia.—Production in Georgia in 1936, amounting to 5,740 gross 
tons, came from 10 operations, 6 in Bartow County and 4 in Polk 

| County. The output, all brown ore, contained 28 to 51 percent iron 
and 0.3 to 5.0 percent manganese. 
Michigan.—Output in Michigan increased 76 percent in 1936 over 

1935 and totaled 9,177,629 gross tons. Eighty-two percent of the 
- total came from underground mines in 1936; but the largest producer, 

-the Plymouth mine, was an open-pit operation. The iron content 
| (natural) of the ore mined in 1936 averaged 51.83 percent compared 

a with 51.81 percent in 1935. oe 
. Increased production on the Michigan ranges in 1936 resulted in 

: increased employment, and a scarcity of skilled underground miners 
| necessitated the training of younger men. Oe | 

Reserves in Michigan amounted to 154,032,944 gross tons at the 
| | end of 1936, a decrease of 4,391,304 tons from the previous year. 

A report on the iron-ore mines of Michigan for 1936, published by 
the geological survey division of the Michigan Department of Conser- — 
vation,* shows that the average number of men employed was 4,929 
(4,172 in 1935), the average number of days worked 238 (196 in 1935), 

7 the average daily wage $4.87 ($4.62 in 1935), the average yearly earn- 
ing $1,160.18 ($905.95 in 1935), and the average tons of ore mined per 
man per day 5.58 (5.40 in 1935). | | 

The data in the following table on average per-ton costs of mining | 
ore at underground mines and at siliceous open pits have been 
abstracted from statistics published in much greater detail by the 

| Geological Survey Division of Michigan. 

Average per-ton costs of mining tron ore at underground mines and at siliceous open 
: 7 pits in Michigan in 19386 | 

Underground 
Item -_-er a Siliceous 

Gogebic “ Dickinson Total open pits 

Cost of mining...................--.------|  $1.4817|  $1.3359 | 1.4824] $1.4103 | $0. 3982 
Deferred mining cost...........----.----_- . 3048 .. .0379 . 0501 . 1192 . 0550 
Taxes.._.-...----2--- ee . 2922 . 1683 . 13820 . 1971 . 0261 
General overhead._........_-..--..-------- . 2228 . 2015 . 2527 . 2187 . 0796 
Transportation...-..-.--..-........-...---| 1.8384] 1. 4879 1. 6715 1, 6581 1, 4924 
Marketing..........----.---...-.-2-...--.- . 0464 . 0878 . 0702 - 0705 . 0917 
Royalty.....---.-.----- 2-2 eee ~ootl - 2636 . 2648 - 3053 . 0842 
Interest on borrowed money.....-...------ . 0014 . 0036 . 0028 . 0102 _ - 00002 

Total ore cost........-.-.222---ee 4, 5748 3. 5865 3. 9265 3. 9894 2. 21722 
Lake Erie value per ton.......-.-.-.-.---- 4, 9442 4. 8063 4, 5034 4.7950 2. 2208 

Gross ore profit !_..._......--.------ 3694 1.2198} .6769° - 8056 - 00358 

1 This figure does not represent true profit, as much ore is sold below the Lake Erie price. 

4 Pardee, F. G., and Eddy, G. E., General Statistics Covering Costs and Production of Michigan Iron 
Mines: Michigan Dept. of Conservation, Geol. Survey Div.,;Lansing, 1937.
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Minnesota.—In 1936 production of iron ore in Minnesota, the prin- | 

cipal producing State, increased 63 percent over 1935, to 31,634,064 

eross tons, and was the largest since 1930. Output from open-pit 

‘mines increased 74 percent and thus supplied 86 percent of the Minne- SO 

sota total compared with 81 percent in 1935. From this it appears 

that under pressure for increased production open pits respond more 

quickly than underground operations. Of the 11 mines producing 

more than 1 million tons each in 1936, 9 were in Minnesota, of these, | 

. 7 were open pits and 2 employed combination open-pit.and under- . 

a ground operations. Of the 68 active mines in Minnesota in 1936 (56 ae 

. in 1935), 46 (36 in 1935) yielded more than 100,000 tons each. The 

iron content (natural) of the ore mined in 1936 averaged 51.64 percent 

_ compared with 52.11 percent in 1935. | 

According to the annual report of the mine inspector of St. Louis 

County, an average of 4,694 men was employed in iron mines in St. 

Louis County during 1936 (4,079 in 1935), and the average daily wage 

was $5.32 ($5.20 in 1935) for 8 hours. In 1936, 1,683,664 cubic yards 

of overburden were removed compared with 1,586,978 cubic yards in 

1935. 
In Crow Wing County (Cuyuna range), according to the mine | 

inspector’s report, 563 men were employed in 1936 compared with 305 | 

men in 1935. In 1936, 870,303 cubic yards of overburden were 

removed, compared with 539,628 yards in 1935. 

Missouri.—Three mines produced 3,272 gross tons of iron ore in 

- Missouri in 1936 compared with three mines and 2,544 tons in 1935. _ 

The ore, all hematite, was used by the iron and steel and paint indus- | 

tries. : 
| 

New Jersey —Output of iron ore in New Jersey more than doubled 

‘n 1936 over 1935 and totaled 159,906 gross tons. The ore, all mag- 

netite and all produced from underground operations, came from two 

mines, the Scrub Oaks and the Richards, both near Dover, N. J. 

New Jersey ores are crushed and concentrated magnetically before | 

shipment. Concentrates from the Scrub Oaks mine averaged (dried) | 

| 67.27 percent iron and 0.035 percent phosphorus, and the ore from the 

Richards mine contained (dried) 60.29 percent iron. The present , 

status of iron mining in New Jersey has been described recently by 

oche. 
| New Mexico.—One operation in New Mexico produced 17,621 gross 

tons of magnetite carrying (natural) 58 percent iron in 1936. 

New York.—The production of iron ore in New York, which in- 

creased 162 percent over 1935 and amounted to 777,643 gross tons, 

was chiefly magnetite from underground operations at the Harmony . 

and Old Bed shafts in Essex County and the Chateaugay mine in Clin- | 

ton County. Some hematite was mined for paint in Oneida and Wayne 

Counties. Shipments from New York in 1936 included 627,056 tons of 

sinter averaging 67.89 percent iron, 125,029 tons of lump ore averaging 

61.52 percent iron, and 49,151 tons of concentrates averaging 68.50 , 

percent iron. 
North Carolina.—The Maltby mine in Cherokee County produced 

and shipped 57 tons of brown ore, the total for North Carolina in 1936. 

Pennsylvania.—Pennsylvania, the most important source of magne- 

tite in the United States, produced 1,132,215 gross tons of ore in 1936 

compared with 979,638 tons in 1935. ‘The production consisted chiefly 

8 Roche, H. M., The Iron Ores of New Jersey: Iron Age, vol. 139, no. 5, Feb. 4, pp. 74-80, and no. 7, Feb. 18. 

1937, pp. 39-43.
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of 1,131,682 tons of magnetite from the Cornwall mines in Lebanon 
County; it averaged 42.74 percent iron (natural). Some carbonate ore 
for use in paint was mined in Carbon County in 1936. - | 

Tennessee——The output and shipments from Tennessee in 1936, 
| amounting to 27,617 gross tons of brown ore, came from two open-pit 
| operations. ‘The Van Leer mine in Lawrence County produced 5,456 

tons of brown ore concentrates averaging (natural) 42 percent iron, 
. and the Johnson mine in Hickman County produced 22,161 tons con- 

taining 48 percent iron (natural). oo 
! | A considerable quantity of iron sinter is made annually from roasted 

pyrites concentrates in Ducktown Basin in Polk County, but this mate- 
rial is not included in the statistics of iron ore. In 1936 this sinter 

: contained 66.44 percent iron and 0.006 percent phosphorus. 
Utah.—The production of iron ore in Utah in 1936, which decreased 

4 percent from 1935, amounted to 154,191 gross tons; of this, 39,489 
tons were hematite and most of the remainder magnetite. The largest | 
output came from the Iron Mountain mine in the Iron Springs dis- 

| trict, a new mine opened in 1936. The ore, which is semialtered mag- 
netite, contains (natural) 57.33 percentiron. A small part of the ship- 

| ments from this mine went for flux at nonferrous smelters and for 
— cement manufacture. The Desert Mound mine, also in the Iron _ 

Springs district, produced and shipped all the hematite in Utah in | 
1936; the ore averaged (natural) 52.3 percent iron. Some brown ore 

: (268 tons) was shipped from the Tecoma mine in Box Elder County 
in 1936 for use in paint. | 

yo The following is an abstract of a paper prepared in 19386 by F. G. 
Wells of the United States Geological Survey on the origin of the iron 
ore in the Bull Valley and Iron Springs districts of Utah. 

| The iron-ore deposits of the Bull Valley and Iron Springs districts, Utah, con- : 
gist of veins of magnetite and hematite in monzonite, and magnetite-hematite 

: . replacement bodies in limestone. Neither ores nor country rock show features 
characteristic of contact metamorphic deposits. The following explanation of the 
origin of the deposits is offered. During the intrusion of monzonite porphyry 
stocks, the hoods and overlying rock were fractured, causing a sudden release of 

| pressure and liberating FeCls and H,O gas from the stocks, which were still at 
high temperature. These gases found ready egress to the surface along tension 

: fissures without appreciably heating the country rock. They deposited magne- 
tite and hematite in the fissures and replaced the contiguous fractured limestone. 
The period of gas emanation was brief, and the hydrothermal phase probably 
evolved during the later magmatic history never reached this area. The deposits 
were formed under a cover of less than 5,000 feet. 

Virginia.—The production of iron ore in Virginia in 1936 amounted 
to 745 gross tons of hematite, containing (natural) 56.06 percent iron 

: and 0.06 percent phosphorus, from the Chestnut Flat mine in Giles 
County, and 461 tons of brown ore, containing 45 percent iron, from 
the Oriskany mine in Botetourt County. The hematite was shipped 
for gas purification and the brown ore for use in hydrogen gas 
manufacture. 

Washington.—Three mines, two yielding hematite and the other 
magnetite, produced 9,082 gross tons of iron ore in Washington in 

: 1936. All of the magnetite came from the Big Iron mine in Stevens 
County; it contained 60.10 percent iron (natural) and was used in 
making ferromagnesite. The ore from Keystone mine in Washington 
County, containing 56.65 percent iron (natural), was used for cement. 
The other hematite ore, which contained (natural) 25.27 percent iron 
and 48.32 percent silica, was also used for cement.
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- Wisconsin.—The Montreal mine, an underground operation in Iron 
County, was the largest producer of iron ore in Wisconsin, contribut- 
ing 802,536 gross tons of the 969,522 produced in Wisconsin in 1936. ~ 
The ore, which is hematite, averaged (natural) 53.06 percent iron, 
1.50 percent manganese, and 0.054 percent phosphorus. The Cary 
mine, also an underground operation in Iron County, was the other 
chief producer in 1936, furnishing 166,660 tons of hematite contanmg 

| (natural) 55.39 percent iron, 0.39 percent manganese, and 0.046 per- 
cent phosphorus. In addition, 326 tons of hematite were produced | 

..... and shipped for paint from. the Iron Ridge mine in Dodge County. | a 
Shipments from Wisconsin mines totaled 918,935 tons in 1936. 
~Wyoming.—Output of iron ore from Wyoming in 1936 came from 

the Sunrise mine and comprised 507,278 gross tons of hematite con- | 
taining (dried) 56.3 percent iron, 0.09 percent manganese, 0.064 per- | 
cent phosphorus, and 11.1 percent silica. Production came from 
open-pit and underground operations. | 

Iron ore mined in the United States, 1985-86, by States and counties 

[Exclusive of ore containing 5 percent or more manganese] 

1935 1936 1935 1936 

5 a 8 a State and county | @ 4 4 4 State and county | ¢ 4 a | , 
° ) Q . £ 2 

el 2 |g] a. gl a (sl 2 S| £ 18) & S| £ |s| & 
<{| 6 |< O <|/ 6 |< o - | 

Alabama: | - . 
: New Jersey: Morris.; 1 72,343} 2) 159,906 

Bibb and Tusca- one ; ’ , 
pics| 3) 48741} $f 137,055 New Mexico: Grant.|-.--|-.--------|__1]___1%, 621 

ount...----.---| _ , 108, . es — 

shaw......--.---| 3] 10,960} 3) 3,701]! Giimton 77777777777] ah a97. 2662 1 
Calhoun. --.--..--|---.|----------| 4 3,597 || Oneida 77777] , i} 967, 434 
Cherokee.......--|__1 334 4| 5, 100 oeaeneeene- , 
Chilton} 310} 3| 15,308 Wayne...--.------|----|----------|_})) 
epurne.._._- | we ne we 3 

C088... ascesenses | |__]1, 52 _1 ____§, 870. Nt rth-€ r }4 -_ 8 __ 297, 266 _ 4 Wt, 648 

Etowah.....--..--| 1| 18,000] 2|  6,504]/ “Qi ge e | y sl il 67. 
Franklin..-.------| 1| 49,507} 2] 114,876 CFOKCG-—— n=) | 
Jefferson........--| 6} 3,009,740) 4) 3, 726,929 || » Ivania: ee an nr 
St. Clair-----222--] 1 554] 3) 5,698 || “Gao 1 es7} 1 533 
Shelby-.--.-------| 1) 20,327} 2] 20,826 |] Seb =----------| 3) gag ons] a! 4 331 682 
Talladega_........| 4|  4,381| 6] 6,216 ebanon......----) 1 » 951) 1) 1,181, 68 

25| 3, 277, 535| 46) 4, 179, 967 2| 979,638| 2) 1, 132, 215 
California: = | ee es Tennessee: et ee es | re | eee 

Placer......-------|----|---------- ih 31.398 || Hickman-........|. 1) 14,219) 1) 22, 161 
San Bernardino..-} 2 18,734) 2 ’ Lawrence-._..----]----]---------- 1 5, 456 

2 18, 734, 3 31, 395 1 14,219, 2 27, 617 ; 

Georgia: = | eee oo ee Utah: =| ee | oe 

Bartow..._--.-----]----|----------| 6 4,140 Box Elder.......--| 1 200, +1 268 
Polk....----------| 23,044) 4|_—-1,600|/ Iron.._...---------|_ | 161,010] 3|_—158, 923 

2| 3,044| 10)  —~*6, 740 3| 161,210] 4/154, 191 
Michigan: sa | oe tea tee |] Virginia: so | ee 

Dickinson.........| 3] 195,933] 4| 285,716 || Botetourt.........| 1 425, 1 461 
Gogebic....-----.-] 9 1, 608, 733] 10] 8,111,661 | Giles.-.---------| 1 407} 1 745 
on..--- -- ——sal Saal Ol”t—SC one) won ao awnennnne » 356, 2 832] 2| 1, 206 Marquette...-..--| 14] 2,865, 292] 15) 4, 493, 420 || washington: _ 3? 

35] 5, 205, 531| 30] 9,177,629 || Stevens...........| 2] 5,062} 2} 7,534 | 
Minnesota: =| | Se Se Washington... ....|----]|-------.--] 1 1, 548 

Gece Mine nn] Lg ME fl ee aSCa...- nue ° , ’ 
% : toa. ann’ Wisconsin: | | Se ee 
St. Louis_..---..-- _34 13, 134, 253 _3 22, 902, 760 Dodge.........-..| 1 972} 1 396 

Missouri 56|19, 374, 623| 68/31, 634, 064 || Tron......--.------| 2] 788,211] 2] 969,196 
issouri: > EE ee 

| cere ere | 

3| 788, 483, 3| 969, 522 
Denti] Gi} 8001 1-080 || Wyoming: Platte...| 1) 330,134 1) 507, 278 
Phelps._...---.-.. _} 444 1 297 (1).------------------ pa — 340 

3|  2,644|  3| 3, 272 142130, 540, 252| 196|48, 788, 745 

1 Bureau of Mines not at liberty to disclose identity.
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| MEN EMPLOYED AND OUTPUT PER MAN AT IRON-ORE MINES 

| Accelerated activity at blast furnaces and steel plants in 1936, 
which increased the demand for iron ores, undoubtedly increased 7 
employment at iron mines, also. Statistics of employment in 1936 are 
not available as yet, but some of the districts reported a shortage of | 

| experienced underground miners due to curtailment of operations 
during the depression, when the men either left the area or found 
employment in other industries and were reluctant to return to - 

| mining. To remedy this condition some of the companies placed 
younger men with capable miners, thereby training new help and 
continuing production under safe conditions. Wage increases were 

| common during 1936, and in many districts vacations with pay were : 
inaugurated. The extent of the vacation was based, in part, on the 
length of service. | 
_ During 1935, the last year for which statistics are available, greater 
demand for iron ore resulted in increasing labor at iron mines, but the 
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FIGURE 33.—Trends in number of men employed at iron-ore mines, output of merchantable ore, man- 
hours worked, and output per man-hour in the United States, 1923-35. 

increase in man-hours did not parallel the increase in output, and the . 
average number of men employed declined. In 1935, 14,987 men, 

oo _ working 26,281,693 man-hours, produced 30,540,252 gross tons of 
merchantable ore, an average output of 1.162 tons per man-hour; 
while in 1934, 16,513 men, working 25,478,440 man-hours, produced 
24,587,616 tons of ore, or 0.965 ton per man-hour. Thus, from 1934 
to 1935 the total man-hours worked increased 3 percent, while the 
total merchantable ore increased 24 percent and the average output 
per man-hour increased 20 percent. The output per man-hour in 
1935 exceeded that for any year since records have been compiled and 
undoubtedly was greater than in any other year. This relatively 
small labor requirement in 1935 was the result of several factors, 
including increased output from open-pit mines, decrease in stripping 
per ton of open-pit ore, nearer capacity production of operating units, 

| and increase in number of days worked per year. Conversely, the 
relative amount of beneficiated ore increased in 1935 to nearly 19.9 
percent of the total output, but apparently this was overshadowed 
by the items listed above.
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The number of man-hours of labor increased in 1935 over 1934 in © 
all districts except the Lake Superior region, the principal producing 
area. In this district the output of merchantable ore per man-hour 
increased 22.5 percent, from 1.100 tons in 1934 to 1.348 tons in 1935. 
With an increase in production of 4,337,618 tons (21 percent), the 

: average number of men employed, the total man-shifts, and the total 
man-hours declined. The average number of days worked increased, 
however. A large part of the output of this district comes from 
Minnesota, where open pits furnished 81 percent of the ore in 1935. _ 

| Output per man-hour in Minnesota increased 31 percent, from 1.428 | _ 
tons in 1934 to 1.877 tons in 1935. Although, as was pointed out in 
Minerals Yearbook, 1934 (p. 322), the improved performance in min- | 
ing iron ore has been closely related to advances in mechanization, 
improved mining methods, operation of larger units, and more efficient 
management of mines, the gain in 1933, 1934, and 1935 compared with | 

the 10 years 1923-32 was due chiefly to the expansion of open-pit 
operations in Minnesota. For example, while about 75 percent of the | 
merchantable ore produced in Minnesota from 1923 to 1932 came from | 
open-pit mines, 82 percent was so produced in 1933-35. The signif- 

: icance of this shift can be appreciated when it is recalled that Minne- | 
sota contributed more than 60 percent of the total merchantable ore | 
produced during the period 1923-35, and that during that period the 
output of men at open-pit operations averaged 1.848 tons per man- | 
hour compared with only 0.684 ton per man-hour for workers at | 
underground mines. Oo 

The greater output per man-hour in recent years was also due in 
part to the stripping of proportionately less overburden in Minnesota 

| in 1933, 1934, and 1935 in preparation for future mining than in the | 
; period 1923-32. In 1933-35, about one-fourth cubic yard of. over- 

burden was removed for each ton of merchantable ore mined in Itasca 
and St. Louis Counties, Minn., whereas during the 10 years 1923-32 
about one-half cubic yard of overburden was removed for each ton 

__.._of merchantable ore mined. Any material shift in the labor force to 
the direct mining of ore at the expense of that. used for stripping will 
result in a much lower man-hour cost of mining for any year. This 
is strikingly illustrated in figure 34, which shows that in 1926, 1938, . 
1934, and 1935, when only about one-fourth cubic yard of overburden | 
was removed to each ton of merchantable ore mined at both open-pit 
and underground mines, the average output per worker increased 
substantially, whereas during the other years, when one-third to four- , 
fifths cubic yard of overburden was removed to each ton of ore mined, 
the output of the worker decreased. 

Another factor that affects the output per man-hour is the tendency 
to mine leaner ore. Proportionately more lean ore requiring benefi- __ 
ciation has been mined in Minnesota in recent years than during 
1923-32. In 1935, for instance, beneficiated ore represented 25 percent - 
of the total merchantable ore produced in Minnesota compared with 
an average of 20.72 percent for 1933-34 and with an average of only 
16.07 percent during the period 1923-32. | 

The bulk of the ore in the Southeastern district, the second largest 
producing region, is obtained from underground operations. Output 
of merchantable ore per man-hour in this area increased from 0.503 
ton per man-hour in 1934 to 0.588 ton per man-hour in 1935. The 
largest and most consistent producing mines in the Southeastern dis- 
trict are in Jefferson County, Ala., where 2,532 men working 4,449,974 

153836—-37——89 :
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man-hours in 1935 produced 3,009,740 tons of merchantable ore, 
equivalent to an average output per man-hour of 0.676 ton; 2,444 men 
working 3,726,143 man-hours in 1934 produced 2,049,915 tons of 
merchantable ore, equivalent to an average output per man-hour of 
0.550 ton. All ore produced in Jefferson County comes from under- 
ground operations. In comparing the man-hour cost of mining ore in 
Jefferson County, Ala., with that at underground mines in the Lake | 
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FIGURE 35.—Trends in production, man-hours worked, output per man-hour, and number of men employed 
at iron-ore mines in Jefferson County, Ala., 1923-35. 

Superior district, one should remember that whereas the ore in the 
Lake Superior district is considerably richer in iron, the ore from the 
Jefferson County mines contains enough or almost enough lime to 
make it self-fluxing. Thus, it should be recognized that the lower 
Iron content is partly offset by the self-fluxing nature of the ore, 

: although itfis impossible to show this important characteristic in the 
productivity figures.
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In the Northeastern district the average output of merchantable 
ore per man-hour increased from 0.639 ton in 1934 to 0.917 ton in 
1935. The rise in productivity was due chiefly to the large increase in 
output of the Cornwall open pit at Miners Village, Pa., where a 
relatively high output per man-hour is attainable. Most of the other 
production in this area comes from underground mines, and the greater 
part of the ore is subjected to concentration. 

The average length of the man-shift in the entire iron-ore industry 
in 1935 was 8 hours, the same as in 1934. With few exceptions, mines | 
employed the 8-hour shift throughout 1935. : — 

The two following tables, prepared in collaboration with W. W. 
Adams, show employment at iron-ore mines and beneficiating plants, 
quantity and tenor of ore produced, and the average output per | 
man by districts for 1923-35 and by States for 1934-35. Correspond- 
ing statistics by States for 1923-32, as well as other supplementary 
data, are given in the chapter on [ron Ore, Pig Iron, Ferro-Alloys, and 
Steel in Minerals Yearbook, 1934 (pp. 322-339).



Employment at iron-ore mines and beneficiating plants, quantity and tenor of ore produced, and average output per man, 1923-36, by districts & 

[Exclusive of ore containing 5 percent or more manganese] © 
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1925____......_--._.------- 35, 757 270 | 9, 665, 877 8.9 | 86, 286, 684 | 70,474,965 | 61,907,997 | 31,090,824 | 50.22 | 7.291 -817 | 6.405 717 |) 3.217 . 360 By 
1926.....--....--....--.-.-| 34,399 273 | 9, 395, 178 9.0 | 84, 225, 524 | 75,943,775 | 67,623, 000 | 34,099,262 | 50.43 | 8.083 .902 | 7.198 .803 | 3.629}  .405 
1927____.__-_- eee 34, 755 264 | 9,177,979 8.9 | 82,004, 761 | 69, 923, 057 | 61,741, 100 | 30,879,989 | 50.02 | 7.619 853 | 6. 727 . 753 | 3.365 377 w 
1928__.._..--____--.------- 30, 238 265 | 8, 008, 647 8.9 | 71, 403, 631 | 70,940,916 | 62,197,088 | 31,149,584 | 50.08 | 8.858 994 | 7.766 871 | 3.889 . 436 2 . 
1929___.-_-- eee eee 30, 763 281 | 8, 638, 234 8.9 | 77, 111, 086 | 83, 164,881 | 73, 027,720 | 36,637,660 | 50.17 | 9.628 | 1.079 | 8.454 .947 | 4,241 .475 © 
1930___....---------------- 30, 975 259 | 8, 037, 096 8.9 | 71,620,115 | 68, 551,913 | 58, 408, 664 | 29,212,457 | 50.01 | 8. 529 .957 | 7. 267 .816 | 3.635 . 408 A 
1931___..__..-__--------.-- 22, 867 201 | 4,596, 504 8.9 | 40, 928, 283 | 35, 563, 994 | 31, 131, 602 | 15, 625,050 | 50.19 | 7.737 .869 | 6.773 .761 | 3.399 . 382 
1932_..._.___._..------..-- 12, 649 145 1, 828, 002 9.0 | 16,427,009 | 11, 181,678 | 9,846,916 | 4,948, 243 50. 25 6. 117 . 681 5. 387 . 599 2. 707 . 301 & 
19338_..--..--..------------ 15, 125 140 | 2, 121, 494 8.5 | 17,931, 479 | 21, 225,958 | 17, 553,188 | 8,777,574 | 50.01 | 10.005 1.184 | 8.274 -979 | 4.137 . 490 4 
1934____.-.-.---.---------- 16, 513 193 | 3, 186, 232 8.0 | 25, 478, 440 | 28, 252,926 | 24, 587,616 | 12,384,257 | 50.37 | 8.867 |} 1.109 | 7.717 .965 | 3.887 . 486 “A 
1935..__...--------..------ 14, 987 219 | 3, 277,995 8.0 | 26, 281, 693 | 35, 367,816 | 30, 540, 252 | 15,361,718 | 50.30 | 10. 789 1.346 | 9.317 | 1.162; 4.686 . 585 

LAKE SUPERIOR 
1923_._._------------------] 28, 756 292 | 8, 397, 782 8.8 | 74,197,870 | 63,737,822 | 59,394, 180 | 30,860,060 | 51.96 | 7.590 .859 | 7.073 .800 | 3.675 . 416 
1924_____..----- eee ee 27, 651 269 | 7,449, 720 8.7 | .64, 679, 800 | 47, 561,165 | 44,942,898 | 23,351,488 | 51.96 | 6.384 . 735 | 6. 033 .695 | 3.135 . 361 
1925__.__.-..---_------.--- 25, 472 268 | 6, 837, 245 8.6 | 58,916,445 | 55, 569, 424 | 52, 163,922 | 27,160,188 | 52.07 | 8.127 .943 | 7.629 .885 | 3.972 461 
1926_.....--.------------.- 24, 483 271 | 6,645, 613 -8.6 | 57,094,412 | 60,410,352 | 57, 272, 643 | 29,737,718 | 51.92 | 9.090 | 1.058] 8.618 | 1.003 | 4.475 . 521 
1927____.-...._-----------. 24, 904 258 | 6, 424, 947 8.6 | 55, 268, 641 | 54, 744,797 | 51, 627,335 | 26,647,001 | 51.61 | 8.521 -991 | 8.035 .984 | 4.147 . 482 
1928__...-.....-.--.----..- 20, 881 266 ; 5, 562, 599 8.6 | 47, 996, 087 | 56, 059, 314 | 52, 525,581 | 27,061,370 | 51.52 | 10.078 | 1.168 | 9.443 1.094 | 4.865 . 564 
1929__._...-...---------.-- 21, 811 286 | 6, 243, 609 8.7 | 54, 615, 027 | 67, 609, 545 | 62,825,826 | 32,294,527 | 51.40 | 10.829 | 1.238 | 10.062 | 1.150] 65.172 . 591 
1930_._..-..------.-------- 22, 301 261 | 5, 823, 736 8.8 | 51, 197,616 | 54, 323, 659 | 49, 383, 385 | 25, 205,164 | 51.22; 9.328 | 1.061 | 8.480 -965 | 4.343 . 494 
1931__...._--..-..---------| 16,487 | | 207 | 3,404,984 8.8 | 30,017,397 | 28, 188, 521 | 25,877,416 | 18,408,123 | 51.81 | 8.279 .939 | 7.600 .862 | 3.938 447 . 
1932...-.-.-.-------------- 8, 768 163 | 1,427,926 8.9 | 12, 638,707 1 9,160,742 | 8,139,427 | 4,267,074 | 62.421 6.415 .725 | §.700 .644 | 2,988 . 338



| | | 

1933_..--.-...--.----------] 11, 598 130} 1,512,172 8.3 | 12, 686,959 } 16,608, 574 ; 14,611,032 | 7,571,079 | 51.82 | 10.983 | 1.320; 9.662] 1.161] 5.007 . 602 
1934_..-.--.--.------------| 12, 006 199 | 2,391, 091 8.0 | 19, 120, 480 | 22, 862,450 | 21,031,019 | 10,880,320 | 51.73 | 9.562 | 1.196 | 8.796] 1.100| 4.550 569 
1935.....--.-----.---------| 10, 360 227 | 2,347,491 8.0 8 826, 120 | 29, 033, 951 | 25, 368, 637 | 13,214,540 | 52.09 | 12.368 | 1.542 | 10.807 | 1.348 | 5.629 . 702 

SOUTHEASTERN | 

1923___..-----.--.---------] 9, 220 286 | 2,633,776 | 10.2] 26,836,560 | 13,866,000 | 7,383,403 | 2,771,682} 37.54] 5.265] .517| 2.803] .275| 1.052 . 108 
1924.._---...-.----___-.--| 8 428 267 | 2,254,179 9.9 22, 304, 244 | 11,791,000 | 7,388,822 | 2,742,748 | 37.12 | 5.231] .527| 3.278] .330/ 1.217 1220, 
1925_----------------------| 7, 995 287 | 2, 295,030! 10.0 | 22,860,533 | 12,395,000 | 7,455,085 | 2,783,059 | 37.33 | 5.401| .542| 3.248| .326] 1.213 122 
1926__..-.-.---------------| 6, 992 285 | 1,989,600} 10.4 | 20,608,685 | 11,674,198 | 7,102,607 | 2 659,468 | 37.44] 5.868] .566| 3.570] .345| 1.337 129 6 
1927_..----------------| 6, 737 271 | 1,825,168 | 10.3 | 18,872,054 | 10,965,528 | 6,714,810 | 2,498,225} 37.20] 6.008] .581| 3.679| .356|- 1.369 182 5 
1928___......---..-------.-| 6, 383 259 | 1,654,319} 10.2 | 16,827,784 | 11, 281,000 | 6,537,726 | 2,451,191 | 37.49] 6.819 | .670| 3.952] .389] 1.482 .146 
1929_.......---.-----------] 5, 917 260 | 1,541,248 | 10.0| 15,391,042 | 11,138,675 | 6,645,237 | 2 497,520| 37.58 | 7.227| .724| 4.312| .432| 1.620 1162 O 
1930._---------------------| 5, 308 254 | 1,347,721 9.8 | 13, 145, 780 | 10, 039,100 | 5,838,105 | 2,196,940] 37.63 | 7.449] .764] 4.332) .444]| 1.630 167 
1931__.--------------------| 3, 752 195 731, 303 9.6 | 7,011,326 | 5,364,000 | 3,644,606 | 1,359,470 | 37.30] 7.335] .765| 4.984] .520] 1.859 194 
1932___.-..-.-.------------| 2, 891 106 305, 489 9.7. | 2,964,520 | 1,634,925 | 1,375,459 514,142 | 37.40] 5.352] .551| 4.502] .464] 1.683 173° =~ 
19338_...-------------------| 3, 025 171 515, 862 8.9 | 4,583,196 | 3,785,589 | 2, 159, 958 811,077 | 37.55 | 7.338 | .826| 4.187] .471| 1.572 177 od 
1934........---------------| 2, 987 195 582, 511 8.0 | 4,664,688 | 3,867,738 | 2,347, 625 883, 250 | 37.62] 6.640; .829| 4.030] ..503| 1.516 189 St 
1935_.-...-----...-..--....| 3, 356 208 698, 826 8.0 | 5,601,127 | 4,172,303 | 8, 295,684 | 1,209,267] 36.69] 5.970| .745| 4.716] .588] 1.730 216 
i | 

NORTHEASTERN | bd 

| . 

1923_._.....-----.-------.--| 2, 418 220 531, 780 8.7 | 4,634,464 | 2,277,701 | 1,843, 096 946,525 | 51.36] 4.283{ .491| 3.466] .3981 1.780 . 204 3 
1924.___....-.--...--------| 1, 790 151 270, 748 8.9 | 2,414,316 | 1,253,305 | 1, 128, 481 549,179 | 48.67| 4.629| .519| 4.168| [467] 2.028 (207, ; 
1925._-...-.-.---.-.-------] 1, 519 222| 337,770 8.7 | 2,949,278 | 1,521,014 | 1,302,841 612,835 | 47.04] 4.503] .516| 3.857| 1442] 1.814 208 ey 
1926.___..-----w---------| 2,077 250 519, 808 8.8 | 4,504,321 | 2,395,664 | 1, 943, 471 997,575 | 51.331 4.609] .521| 3.739} .423] 1.919 217s 
1927__.--.-----------------| 2, 218 293 649, 069 8.7 | 5,633,706 | 2,984,673 | 2,244,254] 1,124976| 50.13} 4.598] .530] 3.458] .398] 1.733 200 
1928._....-- ue _| 1,977 244 482, 305 8.5 | 4,093,401 | 2,381,804 | 1,986,959] 1,034,908! 52.09] 4.9388] .582| 4.120] .485| 2.146 258 
1929... ----2----------| 2; 097 269 563, 692 8.5 | 4,787,157 | 2,843,595 | 2,195,601 | 1,140,708] 51.95] 5.045] .504! 3.805] .459] 2.024 238 , 
1930_.---------------------]| 2,731 262| - 714,189 8.5 | 6,058,999 | 3,107,185 | 2,248,682 | 1,238,005 | 55.05| 4.351] .513| 3.149| -371 | 1.733 204 (3 
1931__.....----------------| 1, 688 175 295, 217 8.7 | 2,570,050 | 1,224,797 936, 960 509,590 | 54.39] 4.149| .477| 3.174] .365| 1.726 198 > 
1982___.-..-.----__---- 585 101 58, 906 9.0] 530, 682 218, 990 165, 009 78,960 | 47.85] 3.718! .413| 2.801] .311] 1.340 u490C«dS] 
1933___.--.--------------- 310 186 57, 625 8.2] 474,644 445, 825 396, 228 190,213 | 48.01 | 7.737 | .939| 6.876] .835] 3.301 40 
1934... 222] 1, 263 142 178, 930 8.0} 1,422,916 | 1, 222,710 908, 944 459,258 | 50.53 | 6.833] .859| 5.080| .639| 2.567 323 © 
1935_...-...---.-------..--| 1, 029 179 183, 856 8.0] 1,471,869 | 1,634,878 | 1,349, 247 662,656 | 49.11] 8.892] 1.111] 7.339] .917] 3.604| .450 KK | | LEE LEE Ln 

WESTERN | a nn 

| 

1923.__---2-.--------e ee 900 260 234, 344 8.0] 1,882,350 788, 100 730, 763 392,197 | 53.67 | 3.363 | .419| 3.118] .388| 1.674 . 208 z 
1924. _____ 2 -_e 896 253 227, 031 8.1} | 1,836, 138 853, 371 807, 218 438,768 | 54.36] 3.759] .465| 3.556] .440] 1.933 .239 OO 
1925___----------------- 771 254 195, 832 8.0 | | 1, 560, 428 989, 527 986, 149 534,742 | 54.23 | 5.053| .634| 5.036| .632| 2.731 343 op 
1926______-.--------------- 847 284 240, 157 8.0 | 1,928,106 } 1,463,561 | 1,304,279 | 704,501 | 54.01} 6.094} 759] 5.431] 1676] 2934| 1365 
1927... 901 309 278, 795 8.0 | | 2,230,360 | 1,228,059 | 1, 154,701 609,787 | 52.81| 4.405] .551| 4.142] .518| 2.187 273g : 
1928____ 997 310 309, 424 8.0 | 2,486,359 | 1,218 798) 1, 146, 822 602,115 | 52.50] 3.939] .490|] 3.706] .461 |] 1.946 242 
1929___-_--_--------------- 938 309 289, 685 8.0 | 2,317,860 | 1,573,066 | 1, 361, 056 704,905 | 51.79 | 5.430] .679| 4.698| .587| 2.433 304 1930___.-.----------------- 640 237 151, 450 8.0| 1,217,720 | 1, 081, 969 938, 492 482,348 | 51.40] 7.144] .889] 6.197] .771 | 3.185 396 
1931___--- 940 176 165, 000 8.1} | 1,329,510 786, 676 672, 520 347,867 | 51.73 | 4.768] .592| 4.076] .506] 2.108 iy) 
1932._______._-.-_--------- 405 88 35, 681 8.2] 293, 100 167, 021 167, 021 88,067 | 52.73 | 4.681} .5701 4.681 | 570! 2.468 . 300 
1933__....-.---- 192 187 35, 835 8.0} 286, 680 385, 970 385, 970 205,205 | 53.17 | 10.771 | 1.346 | 10.771} 1.346] 5.726 . 716 
1934___..---- ee 257 131 33, 700 8.0} 270,356 300, 028 300, 028 161,429 | 53.80 | 8.903] 1.110] 8.903| 1.110] 4.790 . 597 | 1935________.-------------- 242 198 47, 822 8.0! | 382,577 526, 684 526, 684 275,255 | 52.26! 11.013! 1.3771 11.013! 1.377! 5.756 .719 oS 

| . + . 

| : 

| 
| . : : 

| | | 

| | po | ae



Employment at tron-ore mines and benefictating plants, quantity and tenor of ore produced, and average output per man, 1984-36, by districts SS 
and States _ BD 

[Exclusive of ore containing 5 percent or more manganese] | 

Employment Production 

Time employed Merchantable ore Average per man (gross tons) 

Man-hours Merchantable ore 
District and State Average | «Crude ore |  Jron (natural) Crude ore ——_—_— eee 

number (partly .  eontained (partly . 
ofmen | Average | motel man- estimated), estimated) Iron (natural) = 

employed| number shifts Aver- gross tons | Gross tons | . contained pen . 
of days age Total Per | Per jC 

per P P p shift | hour P P Ba 
shift er- er er er er 

Gross tons cent shift | hour shift | hour e 

1934 | as 
. ep] 

Lake Superior: , 
Michigan...._.._._.. 4, 885 192 938, 068 8.0 7, 505, 151 5, 039, 144 5, 039, 144 2, 612, 255 51. 84 5.372 | 0.671 §.372 | 0.671 2. 785 0. 348 By 
Minnesota. .......-..- 6, 717 201 1, 347, 498 8.0 | 10, 779,945 | 17, 221,301 | 15,389,870 | 7,945,555 | 51.63 | 12.780 | 1.598 | 11.421 1.428 | 56.897 137 bo . 
Wisconsin....-_.-..... 404 261 105, 525 7.9 835, 384 602, 005 602, 005 322, 510 53. 57 5. 705 721 5. 705 . 721 3. 056 . 386 O 

12, 006 199 | 2,391, 091 8.0 | 19,120, 480 | 22, 862, 450 21, 031,019 | 10,880,320 | 51.73 | 9.562 1.196 | 8.796 | 1.100 | 4.550 669 S 
——————SE=— EEE=a[e—xx—rT{xr{xREE_sSE ——SS—ESE——[ E——EE=_E=EE—E—_—>>—E2 ———__—_—_—_—=_EEE_ xxx——E—EX_XE__]|_ ESSE -E§_={[E[_——E>E>E=E=aEE—>——L—LS_  —————————_ —KOlE=&. KS | -—_— ro : 

Southeastern: ht 
Alabama. ....--------- 2, 927 198 579, 796 8.0 |} 4,638,936 | 3,859,972 | 2,343, 819 - $81,583 | 37.61 | 6.657 832 | 4.042 5605 | 1.621 . 190 69 

eorgia_.....-.-----_- 
Tennessee..__._-----..- 60 45 2, 715 9.5 25, 752 7, (66. 3, 345 1, 667 | 438.80 | 2.860 . 302 1. 402 . 148 .614 | . .065 “ 
Virginia....._...-....- 297 

2, 987 195 582, 511 8.0 | 4,664,688 | 3,867,738 | 2,347, 625 883, 250 | 37.62 | 6.640 .829 | 4.030 . 503 1. 516 . 189 

_Northeastern: . . 
New Jersey._..----... 239, 374 138, 685 80,891 | 58.33 |) - 
New York_-_.-..-..... 1, 263 142 178, 930 8.0 |. 1,422, 916 457, 886 244, 962 165, 647 | 67.62 |> 6.833 859 | 5.080 .639 | 2.567 .320 
Pennsylvania....._--- 525, 450 525, 297 212,720 ; 40.50 

1, 263 142 178, 930 8.0 1, 422,916 | 1, 222, 710 908, 944 459, 258 | 50.53 | 6.833 . 859 5. 080 6389 | 2. 567 . 323



Western: . | | 

California........----- | 16,333 | 16, 333 | : 
souri._...-.-.----- | ' Uten e277 127 167 21, 246 8.0) 170, 724 161" 109 161° 109 97,087 | 52.92 | 8.635] 1.075 | 8.635 | 1.075} 4.570 . 569 | 

Washington..__-.-..-.. | 1, 920 1, 920 
Wyoming.....-------- 130 96 12, 454 8.0] 99, 632 116, 562 116, 562 64,342 | 55.20 | 9.359] 1.170] 9.359} 1.170] 5.166 . 646 

257 131 33, 700 8.0] 270,356 300, 028 300,028 | 161,429 | 63.80 | 8.903] 1.110 | 8.903] 1.110] 4.790 7 

16, 513 193 | 3, 186, 232 8.0 | 25,478, 440 | 28, 252, 926 | 24, 587,616 | 12,384,257 | 50.37] 8.867 | 1.109] 7.717] .965| 3.887 . 486 x 

1935 | 
bo ot | © 

Lake Superior: | a) 
Michigan..........---| 4, 391 212 930, 773 8.0 | 7,442,746 | 5,205,581 | 5,205,531 | 2,696,867 | 51.81] 5.593] .699| 5.593 | .699| 2.897 362 & 
Minnesota_.---.------| 5, 434 236 | 1, 283, 744 8.0 10, 319, 576 | 23,039,937 | 19,374,623 | 10,095,483 | 52.11 | 17.947 | 2.233 | 15.002] 1.877 | 7.864 978 ~ 
Wisconsin..----------- 535 249 132,974 | 8.0 | 1,063,798 | 788, 483 788, 483 422190 | 53.54 | 6.930] .741| 69380] .741| 3.175 1397 | 

———— |_| —__—\ —“~— \ccq_ mel) cry cr—_—_-— )>-—_----— a 
: 10, 360 927 | 2,347,491 8.0 | 18,826,120 | 29,033, 951 | 25, 368, 637 | 13,214, 540 | 52.09 | 12.368 | 1.542 | 10.807 | 1.348 | 5.629 702 Q | 

—OOOOO OS OOS OEE bE eEeeE—E—————eSS eee S §Eeelk = Eee OOS oO ——eeeeeeSS | Ee—— SS eee ee ees Oe eee : 

Southeastern: | ; | ig 
Alabama.........--.--| 3, 264 212 691, 090 8.0 | 5,538,167 | 4,121,717 | 3,277,535 | 1,200,508 | 36.63 | 5.964] .744 | 4.743] .592| 1.787 217 0~«8 

Nee Garoiing 22227 | aT ee | beo0 ! A | or arolina._....- . > 2A “ Tennessee 7 92 84 7, 736 8.1] 62,960 50, 586 14, 219 6,825 | 48.00 |f 6539 | -803) 2.346) 288] 1.182 . 139 2 
Virginia........-...... | 832 427 | 51.32 Sl . 

| | ooo oro eae ee oer eT eee oo oo en ooo oa 3, 356 208 698, 826 8.0 | 5,661,127 | 4,172,303 | 3,295,684 | 1,209,267 | 36.69] 5.970} .745| 4.716] .588| 1.730 216 

Northeastern: | ; . . 
New Jersey..-.-.-.---. | 173, 046 72, 348 43,182 | 59.69 b> 
New York.....-------|$+ 1,029 179 188, 856 8.0 | 1,471, 869 481, 917 297, 266 200,012 | 67.28 |$ 8.892 | 1.111] 7.339 | .917] 3.604 450 
Pennsylvania....-.... | 979, 915 979, 638 419,462 | 42.82 | by 

1, 029 179 183, 856 8.0 | 1,471,869 | 1,634,878 | 1, 349, 247 662,656 | 49.11} 8.892} 1.111] 7.339] .917| 3.604 450 

Western: ! 

ourl.....-...----. , ’ , 61.5. , Ute 777 94 189 17, 770 8.0 | 142, 161 161 210 161 210 947306 | 2:30 |f20-554 | 1.319 | 10.554) 1.319 | 5.600 700 
Washington---...----. | 5,062 | . 5,062 2,784 | 55.00 
Wyoming......-_.---- 148 203 30, 052 8.0 240,416 |. 339, 134 339, 134 175,739 | 61.82 | 11.285 | 1.411 | 11.285 | 1.411] 5.848 731 wR 

| 242 198 47, 822 8.0 382, 577 526, 684 | 526, 684 275,255 | 52.26 | 11.013 | 1.377 | 11.013 | 1.377 | 5.756 719 Ee 
SSeS...) =—_———————SS—SS_|_ _E_=Se=S— SS Oe ——_—_O—[——SS >) §BF_—=—=—=————X—X—X

-:_:=—_—=Xx=_)UVlal
])_ 

===. _E>=>*=X=—“=ND=E2Y[a@aU"UWwVE*)??U=E—eee=e= = — SS ESS eee oO O——eSSSS)*soO Oe eee 

14, 987 219 | 3,277,995 8.0 2 6, 281, 693 | 35, 367,816 | 30, 540,252 | 16,361,718 | 50.30 | 10.789 | 1.346 | 9.317 | 1.162] 4.686 635 CU 

ae I | 

| | | > 
| | Se 
| | oo 

| : : |



604 — MINERALS YEARBOOK, 1937 ! | 

WORLD PRODUCTION 

| The following table shows the production of iron ore by countries | 
from 1932 to 1936 so far as statistics are available. Complete returns 
for 1936 are not yet available, but those for 1935 are nearly complete. 
Thus, the data for 1935 indicate a production of 141,000,000 metric | 
tons; the United States furnished about 22 percent. , 

Iron ore produced, 1982-86, by countries, in metric tons 

[Compiled by M. T. Latus] 

Country 1932 1933 1934 19385 - 1936 

North America: 
Cubal_.i... 2-2. 82, 610 169, 490 181, 121 228, 408 456, 827 
Mexico.-.--..-.-.-.---------------4--- 27, 122 77, 714 105, 799 120, 000 130, 000 
Newfoundland. ._.-..-.--------------- 322, 960 326, 041 514, 747 677, 137 907, 646 
United States._.----.----.------------| 10, 004, 959 | 17, 834,917 | 24, 982, 047 131, 030,423 | 49, 571, 804 

South America: 7: _ 
Brazil ?.__.-.-------------------------- 30, 000 30, 000 30, 000 30, 000 30, 000 : 
Chile 3___...--_-------- eee 172, 681 559, 598 969, 285 841, 300 1, 347, 831 

Europe: - 
. Austria_......-.----------------------- 306, 796 267, 032 466, 835 775,421 | - 1,024, 288 

| Belgiam.._......--.---.--------------- 92, 810 106, 200 115, 890 164,520} (4) - 
i Czechoslovakia.....-.--.-------------- 602, 215 428, 772 538, 742 731, 058 (4) 

France... ..----------------------------| 27, 599, 320 | 30, 245, 000 | 32, 015, 000 4-32, 045,000 | 33, 187, 000 
Germany §____.--.---------------------} 1,319,142 | 2,534,768 | 4,213,869 | 5,851,634] = (4) 

- Greece___--------.--------------------- 46, 022 85, 221 147, 408 ~ 204, 146 (4) 
Hungary ..-----.---------------------- 52, 864 50, 021 68, 862 192, 396 279, 549 

, Italy.....----------------------------- 412, 326 507, 995 484, 583 551, 454 (4) 
| Luxemburg.....--..--------------------| 3,212,618 | 3,362,417 | 3,833,847 | 4; 133, 808 4, 896, 000 

Norway-.-.-------------------------=-- 373, 907 473, 863 567, 414 765, 152 (4) 
Poland.._.-----------------------------| 76, 869 160, 661 247, 365 332, 536 . 466, 659 
Portugal.......----------.------------_|----------_- 4, 500 2, 895 880 (4) 
Rumania...---------------------.----- 8, 051 18, 831 83, 590 93, 408 (4) 

| Spain._...-.-------.------------------| 1, 760,471 | 1,815,484 | 2,094,001 | 2, 633, 165 (4) 
Sweden_.....---.----------.-----------| 3, 298,989 | 2,698,750 | 5, 253,058 | 7, 932, 854 |. (4) 
Switzerland 6____...-.---..-.--.------- 11,862 7, 089 18, 961 * 5, 80% (4) 
U.S. 8. R. (Russia) 7.:...-.---..-..---| 12, 085, 700 | 14, 454, 500 | 21, 508, 800 |-26, 845,000 | 27, 918, 000 | 
United Kingdom: Great Britain 8_._._| 7, 445, 807 7, 581, 481 | 10, 756, 765 {11, 070, 256 — (4 

Asi Yugoslavia._...-..--..---..--.--------- 26, 635 52, 465 179, 841 234, 730 450, 859 
sia: - 

| China 9_..-----.-----------------------] 2, 248,812 | 2,318,048 | 2, 544,613 (10) (4). 
Chosen_-_.---.------------------------- 390,937 | 258, 267 176, 008 228,220} — (4): 
India, British_...-.----.--------.-----| 1,788, 757 | 1, 248,344 | 1,947,685 | 2, 402, 244 (4) 
Indochina_-...-...------------------.-|------------ 420 1, 500 - 630 (4) 

. — Japan... ..----- ee 226, 722 320, 670 431, 681 545, 529 * 4) 
Philippine Islands 6_._....-----2.-2_._]. (11) we nennn anne 7,239.+ 283,311 (4) 
Unfederated Malay States._-......__.. 699, 224 778, 774 | 1,153,876 | 1, 434, 293 1, 681, 102 
U.S. 8. R. (Russia).------.------- ©) (*) (”) (7) (*) 

Africa: 
Algeria._..--.-.----------------------- 466, 936 761,454 | 1,326,437 | 1,674, 628 1, 880, 800 
Belgian Congo.......------------------ 14, 614 (10) (10) (10) (4) 
Egypt-_------------------------------- 25 |------------ 203 15 (4) 
Morocco, Spanish 6___---..--222--- 8. 171, 182 515, 838 824,812 | 1,167, 606 (4) 
Northern Rhodesia...-...-.-.-..2----- 722 |-----------.|.-_.------.-|-2_._----_--__|__-_____----- 
Sierra Leone..........-.---.-.-.-.-____|------------ 24, 944 233, 148 440, 498 (4) 
Tunisia_-.-.----------------------- 209, 000 291, 000 546, 500 503, 000 722, 000 
Union of South Africa !_.--.-.---- 16, 024 60, 060 228, 913 304, 046 365, 888 

Oceania: 
Australia: 

New South Wales__......._._-_.__]----------_- 2,471 |_-_--- 7, 785 (4) 
Queensland_.......----.--.-.------ 8, 364 8, 690 3, 282 1, 187 (4) 
South Australia_...---..-.--_.___- 546, 562 732,760 | 1,264,205 | 1,898, 712 (4) 

New Zealand____-...--.---.----------_}----- eee 12 6, 588 2, 851 10,817 |- () - 

76, 200, 000 | 91, 200, 000 |120, 100, 000 |141, 000, 000 (4) 

eS 

1 Shipments. 
2 Approximate production. 
2 Production of Tofo mines. 
4 Data not available. 
: Exclusive of manganiferous iron ore carrying 12 to 30 percent manganese. 

xports. 
7 Russia in Asia included with Russia in Europe. 
§ Exclusive of bog ore, which is used mainly for the purification of gas. 
§ Including Manchuria. 
10 Estimate included in total. 
11 Less than 1 ton. 
12 Quantity smelted; production not available.
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| PIG IRON | 

Production and_ shipments ——Domestic production of pig iron, ex- | 

clusive of ferro-alloys, increased 45 percent in 1936 over 1935. The 

| output in 1936 comprised 30,176,971 gross tons using coke as fuel and 

: 77,051 tons made with charcoal. Pennsylvania, second to Ohio in - 

1935, regained first place in 1936. Of the pig iron manufactured in 

| 1936, it is calculated that 1,131,970 tons, valued at $21,857,096, were | 

made from 1,875,723 tons of foreign ores from Africa, Asia, Australia, 
| - Brazil, Chile, Cuba, India, Newfoundland, Sweden, andthe U.5.5.R. 0 | 

(Russia), indicating an average yield of 60.35 percent from imported _ a 

ore. Domestic ore (49,959,534 tons) and 4,424,854 tons of cinder, : 

scale, and purchased scrap, amounting in all to 54,384,388 tons, were 
reported used in. the manufacture of 29,122,052 tons of pig iron, 
indicating an average pig-iron yield from domestic materials of 53.55 
percent. In addition, 1,183,000 tons of home scrap and 1,340,600 
tons of flue dust were consumed in making pig iron in 1986. 

| Shipments of pig iron, exclusive of ferro-alloys, were 30,798,958 | 
- gross tons, valued at $541,693,504 in 1936, an increase over 1935 of 

45 percent in quantity and 51 percent in total value. Shipments of | 
pig iron were still 19 percent below the 1925-29 average. The values : 

| given represent the approximate amounts received for the iron, f. o. b. | 

furnaces, and do not include freight costs, selling commissions, and 

| other items that are figured i some of the market prices of pig iron 

published in trade journals. | | | 

Pig iron produced and shipped in the United States, 1 935-86, by States | 

. Produced Shipped from furnaces 

| State 1935 . 1936 1935 1936 

nn ___t_ Gross tons | Gross tons | Grosstons| Value Gross ‘tons| Value | 

Alabama..............--------| 1,297,960 | 1,998,212 | 1,824, 942 ($19, 487,381 | 2,061, 534 | $30, 942, 051 | 
Colorado........-------------- (1) (4) 1) (1) (1) (1) 
Illinois.................-------} 2,014,116 | 2,917,016 | 2,224, 132 | 39, 002, 488 | 2,991,740 | 54, 583, 804 

Indians......................_| 2,124,241 | 3, 230,537 | 2, 182, 798 | 38,809, 232 | 3, 256,677 | 59, 067, 654 
Towa.....-.------------------- (1) (1) (@) (1) (1) (1) 
Kentucky--.--_--------------- 213, 837 225, 214 213, 837 (1) 225, 214 (1) 

Maryland......_._..........| 863,308 | 1,216,065 | 863,861; (1) | 1,219,852 (1) | 
Massachusetts_.....-.--------|------------ (1) (1) (1) (1) 0) 
Michigan. .........2..22...|" 774, 237 | 987,762 | 781, 458 | 12,225,499 | 873,341 | 13, 585, 519 
Minnesota.....-....-.--.-----| . @ 106,768 | _ @) (1) 101, 475 () 
Now York 22 TTT) 1, 451, 304 | 2,190,478 | 1,479, 921 | 23, 603,728 | 2,216,751 | 35, 181, 959 | 
Ohio.._._......-.-------------| 5, 634, 530 | 7, 206, 762 | 5, 600, 757 93, 530,895 | 7,351,407 | 125, 087, 158 . 

Pennsyivania.......222222.| 5,479,792 | 9,105,058 | 5, 549, 538 /102, 027,692 | 9,379,615 | 176, 552, 170 
Tennessee._..---------------- (1) (1) (1) (1) (1) (1) 
Utah. .....--.---------------- (1) (1) (1) (1) (1) ti 

“Virginia..----.-22-22---------] G@)  feeeenecezse-| (1) (1) Q) 
West Virginia.........-------- 686, 350 641, 736 672, 104 (1) 669, 208 (1) 

 Undistriputed ew] 287, 431 | 2478;414 | 2 285, 005 |?29, 418, 584 | 2 452, 144 | 2 46, 693, 189 

| 90, 827, 196 | 30, 254, 022 | 21, 178,353 |358, 145, 499 | 30, 798, 958 | 541, 693, 504 

1 Included under ‘‘Undistributed.”’ 
4 Includes statistics for States entered as (!) above. 

~,
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| Pig iron shipped from blast furnaces in the United States, 1935-86, by grades 
ee 

1935 1936 

Grade Value Value . 

Gross tons |—————_______—_____ Gross tons |——————___—_____—_ 

Total Average - Total Average 

Charcoal.............-.-.-.---| _82,969.| $1, 688, 196 $20. 35 36,047 | $1,846, 319 $21. 46 
Foundry..--..-.-..-.-.----.-.| 1,924, 141°| 32) 417, 342 16.85 | 2,403,539 | 41, 402, 330 17, 23 
Basic_..__-_-.-....--.-.-...-.| 14, 080,001 |228, 351, 983 16.28 | 21, 191, 702 |362, 997, 726 17, 13 Bessemer_.-...--.-.-..--..-.| 8,792, 064 | 69, 893, 237 18.43 | 5,156,290 | 96,868, 954. 18. 79 
Low-phosphorus.__.-..-..-.-. 148, 686 | 3, 263, 967 21. 95 198, 762 | 4,422,997 22, 25 
Malleable.......---------....-] 1, 102, 185 | 20, 501, 306 18.60 | 1,647,050 | 31,627,815 19. 20 
Forge......--.-..------------- 10, 226 187, 309 18. 32 28, 446 551, 133 19, 37 
All other (not: ferro-alloys).__. 88,111 | 1,842, 159 20. 91 87,122 | 1,976, 230 22. 68 

21, 178, 353 |358, 145, 499 16.91 | 30,798,958 {541,693,504} ‘17. 59 
A 

The number of furnaces in blast on June 30 and December 31 and | 
the total number of stacks recorded for 1935 and 1936, exclusive of | 
electric reduction furnaces, were as follows: 

Blast furnaces (including ferro-alloy blast furnaces) in the United States, 1935-86 1} | 
a 

ee 
a . 

, | In blast Dee. 31, 1935 In blast Dec. 31, 1936 
| State June 30, |__| June 30, _————_______ 
| | 1985 | in | out | Totar} 18 | mm | out | Total 

Alahama.. 2-2-2222 2-2 7 12 10 22 10 15 5 20 
Colorado..._...--.---.--------. 1 1 2 3 1 2 1 3 
Tilinois..22 2222222222222 8 10 15 25 13 13 10 23 
Indiana.........-..-.----2- 2-8. 6 10 8 18 12 15 3 18 
Kentucky.......-.-------..._-.. 2 1 1 2 ] 1 1 2 
Maryland.......-.-...---2____-- 3 4 2 6 4 5 1 6 

, Massachusetts...........-....-.-]..---.---_].2--2.- 1| 1 i 1 1 
Michigan_._...-.-.--.__---__-_- 6 7 jo..----- 7 6 Y i 7 
Minnesota._..._...-.--.-...-2---|.--------- 1 1 2 1 i. 2 
Missouri__._-.....--.-.---------]...-------[-.-.---- 1 V foevee epee 1 1 
New York...._-_..-..--.--------- 8 8 11 19 12 13 6 19 

, Ohio._....-.-..__------ eee 25 29 23 52 32 38 12 50 
Pennsylvania_.___.-.-.---. 2.2. 26 35 60 85" 46 60 24 84 
‘Tennessee. ......-_-.--.--------- 1 1 4 5 2 1 4 5 
Utah.-2-2 2 ee 1 | nn 1 1 ; i 1 
Virginia._......-..-.22--2-2--e 1 1 5 6 ne 1 1 
West Virginia._.__.....--..22-_- 2 3 f-..---.- 3 3 3 {...----. 3 

97| 124] 184] 258 146| 176 70| 246 
a 

1 American Iron and Steel Institute. 

Value at blast furnaces.—The average value of all kinds of pig iron 
given in the accompanying table is based on the reports of the manu- 
facturers to the Bureau of Mines. The figures represent the approx- 
imate values, f. o. b. blast furnaces, and do not include the values of 
ferro-alloys. The general average value for all grades of pig iron at 
the furnaces was $17.59 a gross ton in 1936—$0.68 more than in 1935 
but $1.01 less than the 1925-29 average.
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Average value per gross ton of pig iron at blast furnaces in the United States, 1932-36 

State 1932 1933 1934 1935 1936 

Alabama. ____.-----e-eeeeeeeeee-eeeee-eee-e---e----| $1.01 | $11.53 | $13.81 | $14.67 $15. 01 
Illinois_.__..----------------------------------------| 15.77 15. 80 17. 72 17. 58 18. 24 
Indiana......---------------------------------------| 15.45 15, 42 17. 60 17. 78 18. 14 
Michigan.____..__.-----------.---------------------| 15. 22 15.19 15, 49 15.64 | . 15.56 
New York___._..-._------------------eeeeee eee] 14.38 14, 50 15. 20 15. 95 15.87 — : 
Ohio... .------- ene eee eee eee eeeeeeee----| 15.12 14, 56 16. 45 16. 70 17. 02 
Pennsylvania_._....-..------------------------------] 15.88 15.89 18. 06 18. 38 18. 82 
Other States !......---------------------------------|__18.40 |" 14.00] 15.75 | 14.46) 17. 50 | 

- Average for United States. ._.....-..---.-.--.- 14. 80 14. 86 16. 73 16.91 ~ 17.59 ~~ 

oe 11932-36: Colorado, Iowa, Kentucky, Maryland, Massachusetts, Minnesota, Tennessee, Utah, Vir- _ 
ginia, and West Virginia. 

Commercial quotations.—According to published market quotations, 
the average monthly prices of foundry, basic, and bessemer pig iron 
at Valley furnaces and of foundry pig iron at Birmingham furnaces 
are summarized in the following table. | 

Average monthly prices per ton of chief grades of pig tron, 1935-36 } 

ves Foundry pig iron at | Bessemer pig iron se 
Foundry pig iron at a, . _ | Basic pig iron at 

Month Valley furnaces | Birmingham fur at valley fur- | “Valley furnaces . 

1935 1936 1935 1936 1935 1936 1935 1936 

January.............| $18.50| $19.50] $14.50| $15.50| $19.00] $20.00] $18.00] $19.00 | 
| February...---------| 18.50 19. 50 14. 50 15. 50 19. 00 20. 00 18. 00 19. 00 

March._...-..-------| 18.50 19. 50 14. 50 15. 50 19. 00 20. 00 18. 00 19. 00 
April......----------| | 18.50 19. 50 14. 50 15. 50 19. 00 20.00 |. 18.00 19. 00 
May..--------------| 18.50 19. 50 14. 50 15. 50 19. 00 20. 00 18. 00 19. 00 
June......--.--------| 18.50 19. 50 14, 50 15, 50 19. 00 20. 00 18. 00 19. 00 
July......-----------| 18. 50 19. 50 14, 50 15.50 | 19.00 20. 00 18. 00 19. 00 
August.......-------| 18.50 19. 50 14. 50 15. 50 19. 00 20. 00 18. 00 19. 00 
September_..........| 18.50 19. 50 14, 50 15. 50 19. 00 20. 00 18.00} 19.00 
October......-.-.-..| 18. 50 19. 50 14, 50 15. 50 19. 00 20. 00 18. 00 19. 00 
November.....-...-- 19. 50 19. 71 14. 74 15. 75 20. 00 20. 21 19. 00 19, 21 
December .._..-.---- 19. 50 20. 50 15. 50 16. 88 20. 00 21. 00 19. 00 20. 00 

Average.......| 18.67 19. 60 14. 60 15. 64 19. 17 20. 10 18. 17 19.10 ' 

1 Metal Statistics, 1937. 

ss Foreign trade in pig iron.—The imports of pig iron for consumption = 
in 1936 increased 27 percent over 1935 and totaled 165,808 gross tons. 
Netherlands, with 36 percent (60,363 tons), and India, with 33 per- 
cent (55,426 tons), were the chief sources of supply in 1936. 

Pig iron imported into the United States, 1932-36, by countries, in gross tons 

Country | | 1932 1933 1934 1935 1936 | 

North America: - 
Canada...-..-------------------------- 2,113}  —- 12, 259 8, 984 13, 771 11, 603 

South America: 
Chile.._...-------.-------------------- [eee ee] eee eee ee Ce a a | 
Nicaragua.......----------------------]------------]------------]------------]------------ 689 

Europe: 
Belgium_......-.-..------.------------ 200 225 100 100 973 
Czechoslovakia.._...._...-------------]------------|------------]-----------~-]------------ 37 
France. _....--..---------------------- 97 |_-._--.---.-]_-.---.----- 50 |... ...--- 
Germany.____-.--.-------------------- 361 200 100 4, 877 4,749 
Netherlands.........--.-.------------- 74, 372 68, 341 65, 439 48, 122 60, 363 
Norway ....--------------------------- 140 806 1, 203 2, 420 2, 649 
Sweden.......------------------------- 561 632 991 907 |....---.---- 
U.S. S. R. (Russia)...-....-..-------.]------------|------------|------------ 9, 124 24, 556 

A _ United Kingdom.......--------------- 23, 378 5, 495 600 14, 500 4, 354 
S12: . . 

Hong Kong.....-..--.-..-.------------]------------]------------]------------]------------ 200 
India, British.......--...------- .----- 28, 820 68, 036 36, 013 37, 016 55, 426 
Japan .......---..--------------------- 279 208 |_....-.---.- 50 |...--.-----. 
Kwantung......--....------------.--- 309 2, 394 969 j...........- 209 

130, 630 158, 596 114, 488 130, 937 165, 808 
Value___..........-.-.--_.--_.-.---_.--.--] $1, 301, 625 | $1, 439, 206 | $1, 465, 475 | $1,979,324 | $2,336, 236
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Exports of pig iron from the United States were 5,316 eross tons | 
OO in 1936 compared with 4,107 tons in 1935. Japan (2,205 tons) and 

| Canada (674 tons) were the chief customers in 1936. 

Pig iron exported from the United States, 1985-86, by countries, in gross tons . 

e 

Country | 1935 1936 Country 1935 1936 

North America: . Europe—Continued. 
Canada.__-...--..-..--_-- 1, 296 674 Poland and Danzig_._.... i 
Cuba.-_.--- 22k 50 42 United Kingdom_-.-_____ 10 30 
Mexico..-...--.-...-.....| 350 183 Other countries......-....]---------.] | 140 
Panama_....-...--._.-___ 320 239 || Asia: 
Other countries_....._.___| 4 120 China__..-.2--2--- ee 275 20 

South America: Japan. ....2--2. 2-2 652 2, 205 
_ Colombia_._-.-.-2-- 123. 148 _ Philippine Islands_..__.-- 437 437 

. Peru__...-.----.-..-_-2- 204 |..---..... || Oceania: New Zealand. ___._. 2 
Other countries___....___- 62 53 |; Africa: Union of South Africa. |__.....--- 453 

Europe: e—— 
Belgium_.......-.-----_-- 191 467 4,107 5, 316 

| Germany-.-_-.-....---___- 60 105 |} Value___------.--......------]| $96,272 | $119, 362 
a eee 

World production of pig iron.—World production of pig iron (includ- 
, ing ferro-alloys) in 1936 was approximately 93,000,000 metric tons, . 

an increase of 23 percent over 1935 and 8 percent above the 1925-29 
average. In 1936 the United States supplied 34 percent of the world 
output of pig iron compared with 29 percent in 1935, in consequence of | . 
a 45-percent increase in United States production in 1936 over 1935 | 

vo compared with a 14-percent increase for the rest of the world. 

' Pig iron (including ferro-alloys) produced, 1982-36, by countries, in metric tons | 

[Compiled by M. T. Latus] . 

. Country ! | 1982 1983 1934 1985 | 1936 

Australia.__...-_..--._-------------------|  7.400,000 | 2340,000 | 2500,000 | 2 630, 000 2.690, 000 Austria.........---..----------------..-... 94, 466 87, 949 133, 492 193, 170 248, 111 : : Belgium--_-.._---.---..-------------------|_ 2, 748, 740 | 2,710, 430 | 2,952,520 | 3,060,447 | 3, 207, 409 Brazil_............--..-.------..-.-.---__. 28, 809 46,772 | 56, 924 55,070 | 2.60, 000 | Canada_..........-...-.-.---------------.| 162,179 261, 582 441, 916 667, 028 764, 818 China._......-._...._1._.--_----------..-| 522, 464 606, 697 631,440 | 2 650,000 2 650, 000 Chosen_......_.-.....------------------.-.| 163, 653 163, 937 210, 808 245, 196 250, 000 
Ozechoslovakia___._.....--._.-_.-_-. 450, 106 498, 980 600, 324 810, 938 1, 107, 000 Finland.._..........-.-.-.-.-.....-...-.-. 13, 671 12, 004 7, 577 11, 035 212, 000 France. ._----------------.---------------| _5, 537,460 | 6,359,000 | 6,142,000 | 5,790,000 | 6, 237, 000 Germany (exclusive of the Saar)_......-...| 3,932,364 | 5, 265,000 | 8,716, 739 | 12,539,451 | 15,300, 000 : Saar__-...----------------.-----------| 1,349,493 | 1,591,200 | 1,825,670] 1,938, 055 2, 160, 000 
Hungary____----- ee 66, 281 93, 072 140, 220 185, 88 306, 290 India, British. __._....-.----..-2--..------| 928,345 | 1,082,664 | 1,347,024 | 1,489,574 | 1,585,000 Italy_..--....-.--....-..-.-------__.-.....| 494, 667 566, 895 581, 455 703, 836 2 800, 000 Japan. .----_.-----_-------.-.------------| 1,036, 680 | 1, 456, 880 | 1,772,380 | 1,864,452 | 21,900,000 Luxemburg....----..._-.--...-------------| 1,958,930 | 1,887,538 | 1,995,193 | 1,872,372 | 1, 986, 604 Mexico......_-..-----------.-.-.-.--.... 20, 381 53, 500 66, 458 64, 139 275, 000 Netherlands...............-_-_-----.---...| 236, 426 252, 645 257, 841 253, 616 274, 883 
New Zealand._-_-_._-.-.--.__-___ | 3, 339 1, 358 4,981 2 5, 000 Norway.-...-.._..-..----.-------_-.----..| 103,092 112, 653 126, 932 130, 751 2 130, 000 Philippine Islands.._-._-_.............._.. 168 100 2150 2200| =. 3.200 Poland__.............--_--------_---......|. 198, 674 305, 625 381, 587 394, 097 581, 869 
Rumania._._..--- 8, 752 2, 013 61, 635 81, 989 90, 000 Spain_..............--_._-__..___---..-...| 300,617 338, 853 372, 366 354, 776 251, 000 Sweden_-_........._____--..._-...-.......| 282° 163 345, 526 558, 129 612, 596 584, 000 Union of South Africa_.__................ 13, 107 26,492 | 2130, 600 173, 725 2 200, 000 U.S. 8. R. (Russia) _.__._-.__-.-...-.-.-.| 6,176,800 } 7, 130, 700 | 10, 495, 300 | 12,606,100 | 14,319,000 United Kingdom_______._....-.-...---.-.| 3, 631,363 | 4, 202,383 | 6,064,802 | 6,527,105 | 7, 808, 600 United States___.._-...._2...2.._-----.--| 8,920,878 | 13, 590,926 | 16,398,077 | 21,715,541 | 31,571, 224 
Yugoslavia. -.-.-._ 2-2-2 ee 9, 973 30, 756 32, 620 21, 793 44, 453 

39, 790, 000 | 49, 426,000 | 63, 003,000 | 75,600,000 | 93, 000, 000 
eee 

1 In addition to countries listed, pig iron is produced in Chile, but production figures are not available. 
2 Approximate production. . 

ot y thie. 6
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FERRO-ALLOYS | 

Production and shipments.—The production of ferro-alloys was 
818,488 gross tons in 1936, compared with 545,316 tons m 1935, an 
increase of 50 percent. Ferro-alloys were made in 1936 at 12 blast 
furnaces, 15 electric furnace plants, and 2 aluminothermic plants; in 
addition, 2 plants made ferrophosphorus and 1 plant made ferrosilicon 
as a byproduct. 

The shipments of all classes of ferro-alloys totaled 853,531 gross | 

; tons valued at $69,135,074 in 1936, an increase of 44 percent in quantity 
and 41 percent in total value over 1935. Compared with the 5-year 
average for 1925-29, which amounted to 715,250 tons, the 1936 
shipments increased 19 percent. | 

Ferro-alloys shipped from furnaces in the United States, 1935-36, by varteites 
a 

7 1935 1936 : 
Variety of alloy nn nn 

Gross tons Value Gross tons Value 

Ferromanganese. -_....---------------------------- 194,627 | $16,374, 328 322, 353 $24, 088, 298 

Spiegeleisen____.-..-...---------------------------- 54, 793 1, 303, 574 92, 336 2, 249, 217 
Ferrosilicon (7 percent or more silicon) -._-.-------- 263, 264 11, 630, 793 325, 210 15, 176, 800 

Ferrophosphorus.._..------------------------------ ¢)) (1) 19, 341 1, 279,143 

Ferrotungsten._..........-------------------------- 1, 501 3, 167, 301 1, 812 3, 912, 037 

Ferrovanadium._.....-.--------------------------- 814 (3) ¢3) (1) . 

Other varieties 3........-..------------------------- 77,177 | 216, 415, 596 92, 479 22, 429, 579 

502,176 | 48, 891, 592 853, 531 69, 135, 074 
geen rec Le 

1 Included with ‘Other varieties.” 
2 Value of ferrovanadium included with ‘‘Other varieties.’ 
31935: Ferrochromium, ferromolybdenum and calcium-molybdenum compounds, ferrophosphorus, ferro- 

titanium, ferrozirconium, silicomanganese, silicospiegeleisen, ferrocolumbium, and zirconiumferrosilicon; 

1936: Ferrochromium, ferromolybdenum and calcium-molybdenum compounds, ferrotitanium, ferro- 

vanadium, ferrozirconium, silicomanganese, silicospiegeleisen, ferrocolumbium, and zirconiumferrosilicon. 

 Ferromanganese—The shipments of ferromanganese in 1936 in- | 
creased 66 percent over those of 1935 and totaled 322,353 gross tons. 
Compared with the 5-year average for 1925-29 (303,883 tons) the 
1936 shipments increased 6 percent. The average value per ton, | | 

~~ f--9. be “furnaces, reported for ferromanganese was $74.7 3 in 193 6, OO 

compared with $84.13 in 1935. : 

The production of ferromanganese in 1936, amounting to 316,000 
eross tons containing 249,933 tons of manganese (79.09 percent man- 

ganese), was made at six blast furnaces and two electric furnace 
plants. In 1935, the production, which was 214,290 tons containing 
170,168 tons of manganese (79.41 percent manganese), was made at 

- five blast furnaces and two electric furnace plants. In both years 
the bulk of the output was made in blast furnaces. 

Ferromanganese produced in the United States and metalliferous materials consumed 
an tts manufacture, 1932-36 | 

NN 
Ferromanganese produced Materials consumed (gross tons) | 

M Manganese 
anganese ore used per 

Year contained Manganese ore | tron and Cinder, | ton of ferro- 
Gross manga- scale, manganese 
tons G niferous | and made (gross 

Toss ° iron ores purchased ons. . Percent tons Foreign |Domestic scrap |_ 

1932__..........-| _ 56,350 77.66 | 43,760 | 90,677] 10,666 5, 270 1, 499 1.798 
1933.........----| 136, 267 79.30 | 108,059 | 233, 607 10, 695 10, 795 1, 655 1. 793 

1934...-.....----| 139,171 78.67 | 109,491 | 256, 980 853 13, 933 3, 304 1. 853 

1935_..-..-..---.| 214, 290 79.41 | 170,168 | 401,846 4, 286 9, 195 8, 921 1, 895 
1936.....--------}| 316, 000 79.09 | 249,933 | 595,114 5, 987 12, 467 2, 821 1. 902 

—_— 

- . f . 

xe
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The tons of manganese ore used per ton of ferromanganese pro- 
duced increased from 1.793 in 1933 to 1.902 in 1936. Of the total | 
manganese ore used in making ferromanganese in 1936, only 1 percent 
was mined in the United States; 99 percent came from foreign sources, 
as shown in the following table. 

Quantity and tenor of manganese ore used in manufacture, of ferromanganese in the 
United States, 1985-86 
ee 

, 1935 1936 

Source of ore Manganese | | Manganese 
Gross tons (portent, Gross tons Cortent, | 

| natural) natural) . 

Africa....-2--2-------2ee eee ene eee 69, 857 49. 58 199, 148 49. 60 | Bratil..-------.------.-..-s0--sssse ese 47, 663 43, 84 86, 032 44.06 | Chile.---- 222022 DLTITTITTII 2 941 44.18 832 47.14 , Cuba_....------------ 001s oss esses eeeee ee 56, 411 49. 39 32, 817 48. 67 India.-..-.-_--.--.---.---.-2.--ssss eee 76, 983 51.06] 105,289 51,38 
Philippine Islands___.._....-._-_2- 520 87.72 |_.---..-..-_-_|_-.- 2. eee U. 8. 8. R. (Russia)-.._._.....--.---s-.0s 147, 471 47.48 171, 501 47. 52 United States......200007 22277277 4, 286 39. 66 5, 987 39. 67 | 

| | 406, 132 48, 24 601, 101 48. 34 

Spiegeleisen.—Shipments of spiegeleisen from domestic furnaces in 
1936 increased.69 percent over 1935 and totaled 92,336 gross tons. 
Shipments, however, were still 8 percent below the 1925-29 average— 

| 99,964 tons. The average value per ton at the furnace was $24.36 
in 1936 and $23.79 per ton in 1935. Production in 1936 was 95,137 
tons, the bulk of which was made in blast furnaces; only a small 
amount came from electric furnaces. Output in 1936 averaged 20.57 
percent manganese. Most of the spiegeleisen was made from domestic 
ores in 1936, but 31,159 tons of foreign ferruginous manganese ore 
also were used. | 

Ferrosilicon.—Shipments of ferrosilicon in 1936 increased 24 percent 
over 1935 and amounted to 325,210 gross tons. Compared with the 
d-year average for 1925-29 (261,688 tons), the 1936 shipments increased 
24 percent. 

The production of ferrosilicon in 1936 was 294,441 gross tons, in- 
cluding 164,699 tons made by blast furnaces, 129,454 tons by electric 
furnaces, and 288 tons as a byproduct of the manufacture of artificial 
abrasives in electric furnaces. The silicon content of the production 
in 1936 ranged from 7 to 95 percent but averaged 22.28 percent. 
Virtually all the raw material used in making ferrosilicon was of 
domestic origin. 

Ferrophosphorus.—Shipments of ferrophosphorus in 1936 totaled 
19,341 gross tons valued at $1,279,143. Production was 20,771 gross 
tons containing 21.54 percent phosphorus. Most of the output was 
made in blast furnaces. Ferrophosphorus was made entirely from 
domestic materials in 1936. | 

Ferrotungsten.—Shipments of ferrotungsten increased 21 percent in 
1936 over those of 1935 and amounted to 1,812 gross tons containing 
about 80 percent tungsten (3,250,621 pounds). The value of the 1936 
shipments was $3,912,037, f. o. b. furnaces, or $1.20 per pound of 
contained tungsten. The 1936 shipments were only 3 percent below 
the average of 1,864 tons for the 5-year period 1925-29.
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The production of ferrotungsten in 1936 was 1,865 gross tons con- 

| taining 80 percent tungsten (3,341,525 pounds). In addition to do- 

mestic ores from Arizona, California, Colorado, Nevada, and Wash- | 

ington, foreign ores from Australia, China, India, and South America 

were used. All ferrotungsten was made in electric furnaces. 
Foreign trade in ferro-alloys—Imports of all alloys of the rarer 

metals are not recorded separately but are grouped as shown in the 

7 following table. Ferromanganese and spiegeleisen constituted the 

bulk of the imports in 1935 and 1936. The imports of ferromanganese - 

for consumption (chiefly from Norway and Netherlands) were 37,953 

eross tons, an increase of 39 percent over 1935. The imports of spie- an 

- geleisen for consumption (chiefly from Canada) were 52,011 gross tons, 

| an increase of 61 percent. | | 

Ferro-alloys and ferro-alloy metals imported for consumption in the United States, 
1935-36, by varieties | 

on 

1935 1936 

Variety of alloy Gross | Gontent Gross | Gontent 

Yeats (gross Value Yorese (gross | Value 
tons) tons) tons) tons) 

Ferromanganese: 
. 

Containing over 1 percent carbon....| 26, 693 21, 369 |$1, 660, 120 37, 420 30, 144 |$2, 184, 423 

Containing not over 1 percent carbon. 547 460 71, 291 533 449 67, 528 

Manganese silicon (manganese content)... (1) 121 8, 468 (1) 126 8, 953 

Manganese boron, manganese metal, and 
spiegeleisen not more than 1 percent 
carbon (manganese content) ---.-.-.--- (1) 13 8, 343 (1) 13 8, 968 

Spiegeleisen_......-~---------------------| 32, 384 (4) 915, 134 52, 011 (2) 1,404,983 =. 

Ferrochrome or ferréchromium: 
Containing 3 percent or more of car- | 
bon....-.-..-.--.-.---------------- 61 30 6, 112 8 4 826 

Containing less than 3 percent of 
carbon. ......-.-.------------------|----------]----------|----------- 104 66 15, 895 

. Ferrophosphorus........-----------------|----------|----------|----------- 525 (1) 41, 473 

Ferrosilicon: Containing 8 percent and 
less than 60 percent silicon _..-...------ 5, 274 781 135, 422 3, 823 527 78, 566 

______._..__ Chrome or chromium metal....--..------| 49] @© | 617197 | 57 (1) 71, 354 
Chromium and zirconium silicon and rs rs rs 
calcium silicide........-....----------- 1, 203 () 150, 959 1, 768 (4) 224, 521 

Ferromolybdenum, molybdenum metal 
and powder, calcium molybdate, and 
other compounds and alloys of molyb- 
denum (molybdenum content)---..-..- (2) (2) 211 (4) . (3) 213 

Ferrotitanium ..........-----.----------- 2 (1) 654 l (1) 303 

Tungsten and combinations, in lumps, . 

grains, or powder: 
Tungsten metal (tungsten content) - - (1) 35 64, 420 (4) 80 143, 178 

Tungsten carbide (tungsten content) .|......----]----------|----------- (1) (4) 112 

Combinations containing tungsten 
or tungsten carbide (tungsten con- 
tent)...-....-...----.-------------- (1) (5) 12, 011 ¢)) (8) 1, 944 

Tungsten acid and other compounds of 
tungsten, n.s. p. f. (tungsten content) - (1) (7) 1, 874 (2) (8) 1, 931 

a 

1 Not recorded. 5 1,552 pounds. 
239 pounds. 6 785 pounds. 
349 pounds. 7 §37 pounds. 
4 52 pounds. § 385 pounds. 

~ 
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| Ferromanganese and ferrosilicon imported into the United States, 1935-36, by . 
countries 
a 

. | F orromanganese 2 fanganese con- Ferrosilicon (silicon content) 

Country | 1935 1936 1935 1936 

: Gross Value Gross Value Gross Value | Gross Value 

Canada....._......--...-..___- 40| $4,500 1 $66 | 781 | $135,422 | 527 | $78, 566 
Czechoslovakia. __.....--....-.]......__]..-0 2 557 30, 609 |-.--..--}------ ef e 
France.........-...-.----.----| 2,091 | 193,006 | 2,151 | 204,184 |_.......|__..--- (17707700777 
Germany.-..___...--...-.--.-.-| 1,025 64, 694 21 2,467 |------..|-.------..[..----_-]_____._. 
Italy._..__-..--.------.-.-----| 709| 97523| 126] 16,292 |... UT 
Japan. 2-2-2 |_| 257 31,155 |--_--.-_].- ee] 
Netherlands._.__.---.-.-------| 1,095 | 61,166 | 4,346 | 261,748 |__....._|_...0 00002077 
Norway ..--------.........-..-] 14, 365 1, 156, 488 | 20, 655 11, 569, 844 j_-______|_-_----____ |e ote 

~ Poland and Danzig__.._..____- 157 9,889 | 1,997} 108,346 |_..-.._-_J|.---_---__e Jee]. 
Sweden___......-__.-___--_____|_---____].o22 4 673 |... 2 [~~~ ee }__ fee 
United Kingdom_-.__--_..-2..]" 2,347 | 144,145 | 478 | 26,637 [20000222] 

| . 21, 829 |1, 731, 411 | 30, 593 |2, 251, 951 781 |. 135, 422 527 78, 566 
wee 

: The exports of ferro-alloys are relatively unimportant. Exports of | 
ferromanganese and spiegeleisen in 1936 were 466 gross tons, while 

. exports of other ferro-alloys were 2,482 tons valued at $806,759. 

Ferro-alloys and ferro-alloy metals exported from the United States, 1934-86, by 
, | vartettes 

1934 | 1935 | 1936 
. on fg 

Variety of alloy 

| . . | Gross Value Gross Value Gross Value 

Spleglesen te |} 22 | $12,580 131 | $10, 389 466 | $26, 540 
Tungsten and ferrotungsten (in- 

cluding tungsten wire)_........_~. 314 | 453, 813 445 | 743, 592 (1) (1) 
Other ferro-alloys ?........-...._...- —@) (1) (7) (1) 2, 482 806, 759 

ee RR 
1 Not separately classified. 
3 Includes ferrosilicon, ferrotungsten, ferrovanadium, and other ferro-alloys. | 

| STEEL 

Production.—The following figures covering the output of steel 
were compiled by the American Iron and Steel Institute. The total 
production of steel ingots and castings in 1936 amounted to 47,767,856 
gross tons, an increase of 40 percent over 1935 and within 3 percent of 
the 1925-29 average of 49,320,025 tons. Of the total steel output in 
1936, 43,536,128 tons (91 percent) came from open hearths, 3,458,457 
tons (7 percent) from bessemer converters, 772,455 tons (1.6 percent) 
from electric furnaces, and 816 tons from crucible furnaces. In 1935 
the production was 34,092,594 tons, of which 30,715,429 tons (90 | 
percent) came from open hearths, 2,835,031 tons (8 percent) from 
bessemer converters, 541,492 tons (1.6 percent) from electric furnaces, 
and 642 tons from crucible furnaces. Thus, the output of open- 
hearth steel increased 42 percent over 1935 while that of bessemer 
steel increased 22 percent and of electric furnace steel 43 percent. 
The bulk (43,114,826 tons) of the total open-hearth output in 1936 
was made in basic furnaces.
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Of the total output of steel ingots and castings shown above, 
47,512,809 gross tons were ingots in 1936 compared with 33,940,445 : 
tons of ingots in 1935. 

_ The bulk of the steel output comes from the contiguous States 
Pennsylvania and Ohio. In 1936 these two States produced 54 
percent of the total steel, 52 percent of the open-hearth steel, and 
75 percent of the bessemer-steel production. 

Open-hearth steel ingots and castings manufactured in the United States, 1932-36, by : a 
States, in gross tons | 

State 1932 1933 1934 1 1935 1 1936 1 

New England States.......................|  128,227| 227,445] 209,597 | 248, 778 301, 161 | 
New York and New Jersey-.-...--.-...-.. 589, 945 907, 512 1, 086, 189 1, 275, 496 2, 109, 946 
Pennsylvania.........-......--.-........-.| 3, 506, 451 5, 733, 772 6, 477, 890 7, 850, 710 12, 913, 903 
Ohio.---._...--------- ~~ -_-__------.-| 2, 849, 170 5, 285, 122 5, 649, 785 7, 702, 018 9, 789, 985 
Indiana.......-.-.------.--.-.----.-------| 1, 428,091 2, 649, 190 3, 098, 343 4, 376, 998 5, 963, 501 
Illinois... .._..-2 2 2 eee 695, 936 1, 407, 581 1, 642, 437 2, 534, 811 3, 663, 011 
Other States.....................-.-..-...| 2,709,510 | 4,171,050 | 5,366,934 | 6,726,618 | 8, 794, 621 

: 11, 907, 330 | 20, 381, 672 | 23, 581,105 | 30,715,429 | 43, 536, 128 

1 The figures for 1934-36 include only that portion of the steel for castings which was produced in foundries 
operated by companies producing steel ingots. 

Bessemer-steel ingots and castings manufactured in the Unated States, 1982-86, by 
States, in gross tons | 

| State 1932 1933 1934 1 1935 1 1936 1 . 

| Ohio...------eeecene-eeeue---------------| 939, 228 | 1,219,494 | 1,017,629 | 1,361,933 | 1, 639, 329 : 
Pennsylvania..................-..-..--....| 283,215 | "598,672 | 570,817 | 764, 403 952, 971 
Illinois...___...-..........-.-..-.| ~—-250,983 | 379,483 | 299,157 | 375,445 \ 866, 157 
Other States_........-...................-| 108,650 | 231,142 | 274,754 | 383, 250 » 157 

| 1,532,076 | 2,428,791 | 2,162,357 | 2,835,031 | 3,458, 457 

1 The figures for 1934-36 include only that portion of the steel for castings which was produced in foundries 
operated by companies producing steel ingots. . ; 

Steel electrically manufactured in the United States, 1932-36, in gross tons | 

Year Ingots | Castings; Total Year Ingots | Castings; Total 

1932................| 141, 328 99, 783 241,111 1935 1.12.2 ..| 621, 818 19, 674 541, 492 
 -1983_-__--..-..---.-] 299,808 | 121,395 | 421,203 || 19361.-.-....-.-.--| 704,213 | 68,242 | 772,455 
19341_...._.-.---_-| 349,095 | 12201 | 361,296 || 

1 The figures for 1934-36 include only that portion of the steel for castings which was produced in foundries 
operated by companies producing steel ingots. 

The steel-production figure given above for 1936 includes 2,883,622 
gross tons of alloy-steel ingots and castings, which represent 6 percent 
of the total. This figure includes steels in which the minimum of 
the range specified in any of the elements named exceeds the following 
percentages: Nickel, over 0.40 percent; chromium, over 0.30 percent; 

| copper, over 0.50 percent; manganese, over 1.65 percent; silicon, Over 

0.50 percent; molybdenum, over 0.10 percent; vanadium, tungsten, | 
cobalt, titanium, and zirconium, any percent. Although the total 
steel output increased 40 percent over 1935 in 1936, alloy steels in- 
creased 36 percent. Of the total alloy-steel output in 1936, 2,239,885 
tons (78 percent) came from basic open hearths, 115,766 tons (4 

153386—37——-40
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percent) from acid open hearths, 527,762 tons (18 percent) from electric 
furnaces, and 209 tons from crucible furnaces. 

Production of alloy-steel ingots and castings, 1983-86, by processes, in gross tons 

Process 1933 1934 ! 1935 ! 1936 ! 

rere rec | ermnennrereneceneernme | gto erer ere re — ay 

Open hearth, basic__._.......-.....-..-.-------.-------| 1, 169,255 | 1,278,343 | 1, 633, 541 2, 239, 885 
Open hearth, acid._............---...-.-----2------ eee 57, 097 34,540 | = 78, 400 115, 766 
Bessemer.........-...---- 2 eee 24, 519 63 j.----...-.--}]-------2 
Crucible........._.-.---------- 2-2-2 102 103 154 209 
Electric 22222222 TLTIITTTITTTTTTITIIT] 296,210 | 299, 286 | 412, 563 527, 762 

| 1, 547,183 | 1,612,275 | 2,119,658 | 2, 883, 622 

| 1 The figures for 1934-36 include only that portion of the steel for castings produced in foundries operated 
by companies manufacturing steel ingots. 

| From the foregoing table it will be seen that the bulk (68 percent in 
1936) of the steel made in the electric furnace is alloy steel. Typically, | 
steels with higher alloy content are made in the electric furnace, and 
steels with lower alloy content are made by the open-hearth and 
bessemer processes. 

, Foreign trade in steel—Responding to greater demands in world 
markets in 1936, exports of iron and steel products rose materially 

| over those of 1935. Increases occurred in a wide range of semimanu- 
| factured and manufactured products. The larger exports of tin plate 

| and terneplate featured the 1936 trade; exports of tin plate and terne- 
plate were 238,881 gross tons valued at $23,752,978 in 1936 compared | 

| with 134,499 tons valued at $13,021,779 in 1935. The exports of steel 
ingots, blooms, billets, slabs, and sheet bars, however, declined, 

! amounting to 21,400 tons in 1936 compared with 39,782 tons in 1935. | 
| | Exports of iron and steel scrap were also lower in 1936, when ship- 
| ments abroad were 1,936,132 tons compared with 2,103,959 tons in 

1935, a decrease of 8 percent. Japan with 1,057,621 tons (55 percent), 
United Kingdom. with 364,874 tons (19 percent), and Italy. with 
285,126 tons (15 percent) were the principal takers of American 
scrap in 1936. | 

Iron and steel exported from the United States, 1985-36 

1935 1936 | 
Article at 

Gross tons Value Gross tons Value 

Semimanufactures: 
Steel ingots, blooms, billets, slabs, and sheet bars - - 39, 782 $900, 605 21, 400 $607, 331 
Iron and steel bars and rods: 

Tron barS........-------.-------2----eeeeeee ene 1,200} 110, 126 1,010 93, 677 
Sencrete reinforcement bars_....-.------------- =o 55 558" |“3" 635" Bl07 3, 592 160, 880 

eel barS_.--.--.-.--.------------------------- , , 630, 
Alloy-steel bars.......-.................... 2°817| | 583, 447 \ 52,063 | 3, 213, 675 
Wire rods._....-.--------------------.--------- 26,092 | 1,012,926 34, 872 1, 328, 486 

Iron and steel plates, sheets, skelp, and strips: 
Boiler plates... /------ oo eee eee 1,369 83, 773 3, 506 208, 519 
Other plates, not fabricated_._.-........__-_-..- 42,909 | 1,894, 316 92, 348 4, 252, 921 
Skelp iron or steel___....-..-._--.-._-__-- ee 64,420 | 2, 146, 139 70, 202 2, 278, 876 
Iron or steel sheets, galvanized_-._...._-.__.-..- 74,997 | 5, 208, 474 63, 205 4, 688, 986 
Steel sheets, black...........-.---.-.-----....-| 100,483 | 6,549,830 | 140,158 | 10,002, 781 
Iron sheets, black..._.........-...-.---.------- 5, 183 349, 976 6, 964 455, 388 
Strip band, and scroll iron or steel: 

Cold-rolled............-------.-------------| 20,145 | 1,501, 674 22,664 | 1,924,411 
Hot-rolled____.._---__-----.-------------_- 24,509 | 1,283, 478 39,246 | 2 072,973 

Tin plate and terneplate...--....--.--.------.| 134,499 | 13,021,779 | 238, 881 | 23, 752, 978
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Iron and steel exported from the United States, 1985-386—Continued | 

1935 1936 

Article ee ea 

Gross tons Value Gross tons Value 

Manufactures—steel-mill products: 
Structural iron and steel: . 

Water, oil, gas, and other storage tanks com- 
. plete and knocked-down material__.--.-...._- 8, 690 $695, 950 21,574 | $1,783,414 - - 

Structural shapes: 
_ Not fabricated. ....------------...--------- -36, 656 | 1,493, 788 62, 077 2, 583, 736 — 

Fabricated....------.--.------------------- 14,980 | 1, 190,809 20, 914 1, 723, 746 
Plates fabricated, punched, or shaped--.__------ 1, 611 102, 278 3, 419 204, 636 
Metal lath. .....--.-__.-.---.------------------ 850 143, 802 936 161, 384 
Frames, sashes, and sheet piling............._.- 4, 827 319, 952 3, 701 274, 657 

Railway track material: 
Rails for railways-----.-.---------------------- 51,672 | 1,454, 679 73, 455 2, 085, 126 
Rail joints, splice bars, fishplates, and tieplates.. 5, 818 323, 764 7, 987 426, 228 
Switches, frogs, and crossings.........---------- 1, 436 234, 917 1, 738 294, 917 

_ Railroad spikes. _....--.-..---------.---------- 2,477 143, 919 2, 383 134,293 
Railroad bolts, nuts, washers, and nut locks_.-- 557 68, 072 795 90, 738 

Tubular products: . 
Boiler tubes.....------------------------------- 8, 644 | 1, 153,770 7, 386 1, 337, 567 
Casing and oil-line pipe---...---------------.-- 23,721 | 2,401, 595. 28, 410 2, 759, 957 
Seamless black pipe, other than casing and oil- 

line. .._....-.--..---------------------------- 2, 721 365, 438 8, 924 586, 184 
Welded black pipe....------------------------- 18,313 | 1, 463, 244 13,839 | 1, 191, 895 
Welded galvanized pipe.....--..--------------- 18,080 | 1, 448, 289 11, 396 988, 761 
Maleable-iron screwed pipe fittings.._...--.-.-- 3, 466 | 1,050, 960 3, 657 1, 028, 873 
Cast-iron screwed pipe fittings....-..-...------ 1, 876 390, 288 2, 080 551, 749 
Cast-iron pressure pipe and fittings.........-_-- 11, 127 627, 214 11, 930 700, 953 
Cast-iron soil pipe and fittings.—_........._.-.-- 4, 506 291, 045 5, 942 361, 170 

- Riveted-steel or iron pipe and fittings..._.....- 476 77, 951 1, 122 150, 341 
Wire and manufactures: 

Barbed_..._.---------------------------------- 31,963 | 1,713, 637 34,042 | 1, 900, 964 
Galvanized wire. -..--------------------------- 20,856 } 1, 146,870 22, 146 1, 305, 064 
Iron or steel wire, uncoated..---------------.-- 18, 208 | 1,066, 727 25, 209 1, 601, 430 
Wire rope._.....---.--------------------------- 4,040 956, 194 3, 256 831, 718 
Woven-wire fencing and screen cloth__...-.---- 3, 219 538, 977 3, 732 667, 799 

_All other.-_..-...--.--------------------------- 6,021 } 1, 277, 286 5, 361 1, 231, 373 
Nails and bolts (except railroad): 

Horseshoe nails. ..-.----.-.-------------------- 676 154, 323 737 165, 669 
Wire nails.__....--.--......-----------.------- 11, 141 615, 651 7, 799 472, 785 
All other nails, including tacks and staples. ___- 3, 026 349, 229 2, 554 311, 250 
Bolts, nuts, rivets, and washers (except rail- 

road) ...-..--.--.----------------------------- 6,370 | 1,544, 640 6, 764 1, 609, 632 
Castings and forgings: 

Horseshoes._.......---------------------------- 199 22, 629 120 15, 642 
Iron and steel, including car wheels and axles_.|_ __36, 548 | __3, 253, 630 |__ 22, 513_| 2, 520, 908... — -___._____ 

——————Advanced manufactures:  ———ss—~S 
House heating boilers and radiators..-....----.-.-.]-.-----_---- 211,096 |....---.---- 251, 206 

ools: 
 AX@S..._.0-- 2 eee fee} 519, 887 [-----e 503, 793 
Hammers and hatchets..._..-----------.------]------------ 194, 566 |_.----.---_- 254, 300 
Saws, wood and metal cutting._-..----..------|----.-------] 1,076,366 |........-..-| 1, 401, 628 
Shovels and spades_.........--.---.----------.]--..-------- 184, 358 |_..---.----- 225, 856 
All other tools..........-.-.---------/--.-------]---.-----.--] 7,112,097 |__----.---.-| 8, 469, 450 

Imports for consumption of iron and steel also gained in 1936 over | 
those of 1935. Of the larger items of steel imports, bars, sheets, and 
structural shapes recorded the largest gains. Foreign purchases of 
scrap doubled in 1936 over 1935 and amounted to 153,118 gross tons, 
with Canada the chief supplier in both years.
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Iron and steel imported for consumption in the United States, 1985-36 

. 1935 ' 1936 

Article a 

| Gross tons Value Gross tons Value: 

_ Bar iron......._....-----------------------+------------- 1, 855 $88, 341 1, 374 $80, 358 
Steel bars, concrete reinforcement. -..-.---.------..---- 3, 108 88, 410 3, 770 102, 738 
Hollow bars and hollow drill steel__......-.---------... 1,171 154, 098 1, 930 259, 474 
Bars, whether solid or hollow_........--.----------..-- 24,768 | 1, 164, 847 40, 412 1, 740, 976 
Boiler or other plate iron or steel _.-..--.--------------- 682 21, 339 _ 421 12, 715 
Steel ingots, blooms, slabs, etc.--.._.--.---------------- 2, 097 115, 677 85 12, 581 
Sheets of iron or steel, common or black, and boiler or 

other plate iron or steel......._-.-.------------------- 9, 034 341, 406 19, 882 728, 853 
Steel circular saw plates....--......--------------------} 25 10, 378 30 |. 12, 091 
Sheets and plates and steel, n. s. p. f---.--.------------ 1, 993 112, 717 2, 699 143, 925 
Tin plates, terneplates, and taggers tin_..-..--.--..--.- 187 48, 867 233 62, 048 
Structural iron and steel. _-.......------..--.--.--.----- 41,601 | 1, 207, 544 61, 583 1, 842, 932 
Rails and bars for railways and rail braces..-._.-...---- 5, 279 133, 740 7,419 163, 305 
Railway fishplates or splice bars, and tieplates..._.-.--- 379 10, 403 - 349 13, 435 
Cast-iron pipe and fittings._......-..-..---..--.--.---- 121 8, 422 1,117 74, 573 . 
Other pipes and tubes.--.....----------.------------.-- 20, 584 | 1,765, 311 35,093 | 12,867,774 
Barbed wire........---...-----.--.--------------------- 24,948 | 1, 227,822 15, 236 864, 577 
Round iron and steel wire--.-..--.------------.-------- 3, 238 515, 360 4, 531 720, 783 

. Bailing wire_--.......-...--...---.--------------------- 686 36, 476 433 22, 766 
Fiat wire and steel strips not thicker than }4 inch and 

not over 16 inches wide_--..-....--.-.---.------------ 1,888 | 1,088, 446 2, 887 I, 642, 038 
Wire rope and wire strand___-__.-......----.-----.---- 2,142 | 354, 155 2, 420. 388, 891 
Wire rods, nail rods, and flat rods_-.....---....-------- 16,780 | 1,053, 085 18, 911 1, 259, 279 

’ Hoop or band iron or steel, cut to lengths, for bailing--_- 10, 743 456, 107 2, 436 95, 976 
Hoop, bands, strips, or scroll iron or steel, n. e. S..._--. 19, 838 686, 429 23, 285 760, 514 

' Nails.-..--.------------------------ eee 21,318 | 1,391,073 20, 927 1, 391, 348 
i Tron and steel Scrap....-.-...-...---------------------- 64, 768 527, 211 142, 245 1, 519, 691 

Castings and forgings, n. e. S.-_....---.---.-------.---- 1, 313 232, 579 1, 482 - 268, 922 
‘ dt ed ed
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The rise in world output of steel was accompanied by an advance ~ 

in world production of manganese ore, which attained a new all- | 

time high in 1936. Prices increased during the year, and the market 

was strong during the closing months. Increases im imports, con- : 

sumption, domestic production, and prices were noted in the United 

States. The following table gives the principal statistics of the | 

domestic manganese industry for the past 5 years compared with the : | 

annual average for 1925 to 1929, inclusive. , 

‘Salient statistics of the manganese industry in the United States, 1925-29 (average) 
and 1982-36, in long tons . 

nc 

1925-29 . 
| average 1932 1933 1934 1935 1936 

Manganese ore: 
Total shipments containing 35 percent or 

more manganese_....-..------------------| 59,312 | 17,777 | 19,146 | 26, 514 | 26, 428 32, 119 

Shipments of metallurgical ore......--------| ! 41, 892 9, 963 9,527 | 14,978 | 16,679 18, 557 

Shipments of battery ore.......--.----------| 17, 420 7,012 |. 7,904 8, 889 7, 264 7, 747 

Imports for consumption_.....-...-.--------| 600,000 | 90, 782 | 288, 187 341, 339 | 383, 502 | 846, 648 

Stocks in bonded warehouses at end of year. | 304,000 | 622,489 | 490,819 | 430, 714 | 418,302 | 366, 381 

Indicated consumption (35 percent or more 
manganese)......-.-----------------------| 659,000 | 110,861 | 308,971 | 369, 564 | 413, 288 881, 777 

Ferro-alloys: 
Production of ferromanganese_._.......-----| 306,360 | 56,350 | 136,267 | 139,171 | 214, 290 316, 000 

Imports of ferromanganese 2? 8_..._...-------| 4 50,590 | 14,779 | 31, 759 | 18,702 | 21,829 30, 593 

Production of spiegeleisen_......_....-.------| 95,463 | 37,317 | 26, 683 (5) 60, 018 95, 137 

Imports of spiegeleisen 3.........--.--------| 7, 298 8,364 | 26,277 | 21,184 | 32,384 52, 011 

Exports of spiegeleisen and ferromanganese.; 3, 769 33 47 _ 222 131 466 

Stocks of ferromanganese in bonded ware- 
houses.....--.--..---------.--.-----------] 247, 765 6, 173 6, 424 7, 124 5, 796 9, 902 

, . 

1 Includes small quantity of miscellaneous ore. 
4 Imports for consumption. 
3 Manganese content. 
4 Includes small quantity of other manganese alloys. 
5’ Not at liberty to publish. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 

Bureau of Foreign and Domestic Commerce. 

617
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. The trend in imports and domestic production of manganese ore 
from 1900 to 1936 is shown graphically in figure 36. __ | 
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FIGURE 36.—Imports and domestic production of manganese ore, 1900-1936. Statistics on imports shown 
in the graph represent ‘‘general imports’ for the period 1900-1933; beginning with 1934 data classified as 
“general imports’’ were not available, and the figures plotted for 1934, 1935, and 1936 represent imports 
for consumption adjusted for changes in stocks in bonded warehouses and are closely comparable with 
the record for earlier years. 

Tariff reductions.—Recent reductions in the tariffs on manganese 
| ore and ferromanganese are given on pages 426, 429, and 434 of 

Minerals Yearbook, 1936. 
Electrolytic manganese—During 1936 the Bureau of Mines an- 

nounced the development in the laboratory of a method for producing 
| metallic manganese from its ores by leaching and electrolysis.2. Fur- , 

ther investigations are being made to adapt the process to commercial 
uses. 

DOMESTIC PRODUCTION 

The domestic production (shipments from domestic mines) of | 
manganese ore Increased 22 percent in 1936 over 1935. The following 
table shows details of domestic shipments of various grades of manga- 
nese ore from 1932 to 1936. | 

Manganiferous raw materials shipped in the United States, 1932-36, in long tons 
eee 

Metallurgical ore (ferrous metallurgy only) . 

Ferrugi Manganif Battery | lanecus erruginous anganiier- attery aneous 
Year ore ese manganese | ous iron ore | Manganifer- ore manga- 

core [Gage | Gee | game, | | seer 
manganese) | manganese) nese) 

1932__..._.- eee 9, 963 15, 635 9, 799 25, 320 7,012 802 
1933_....-._---- eee 9, 527 12, 779 178, 852 |._.-..--______ 7, 904 1, 715 
1934_....2 2 14, 978 23, 231 198, 591 65, 236 8, 889 2, 647 
1936_-..---- 2 ee 16, 679 93, 291 430, 893 113, 997 7, 264 2, 485 
1936_....-..-. 2-2-2. 18, 557 98, 962 841, 557 124, 288 7, 747 §, 815 
A Nr ee 

. ?Shelton, S. M., Electrolysis of Manganese Solutions. Progress Report 13—Metallurgical Division: 
Rept. of Investigations 3322, Bureau of Mines, 1936, pp. 29-37.
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Shipments of the various grades during the last 5 years are given 

by States in the following tables.’ 

Metallurgical manganese ore shipped from mines in the United States, 1932-36, 

by States, in long tons | 

State 1932 | 1933 | 1934 | 1935 | 1936 State 1932 | 1933 | 1934 | 1935 | 1936 

- Ajabama-...-.--.-| -267} . 806)------ 59! 377 || Tennessee....----|------|------|------| 1, 418] 2, 679 

Arkansas.....----| 1, 306] 1, 890] 5, 842) 3, 809] 4, 557 Utah......--.--.-|_------|------|------]------| 1, 685 — 

Oo California. -._2-2.}-----=]------} — 158 _2.... |} Virginia..-..-.-.-|------} 4, 184| 1,040] 1,972 196 oo 

Georgia.....-----| _ 200} 1,565] 6, 281] 6,960) 3, 821 West Virginia. ---|---.-- Q95|_...--|------] 188 

Montana.-....---| 8,190} 987] 1,657] 2, 155) 5, 154 | | |__|} 
9, 963] 9, 527/14, 978/16, 679) 18, 557 

In DUTT SESE NUIT Un vO 

Ferruginous manganese ore shipped from mines in the United States, 1982-36, by 

| States, in long tons 
| nr 

State 1932 | 19383 | 1934 | 1935 | 1936 State 1932 | 1933 | 1934 | 1935 | 1936 

Alabama....-----| 4,328] 2,810] 1,404] 647; 540 Montana_._.-----.|------|------|11, 247] 6, 818)20, 307 

Arkansas......---| 208] 1,060] 1,374} 145] 3,285 || New Mexico-_.-.-|------|------|------|------ 170 

Colorado. ..------|------]------|------|, 2, 625)10, 568 || Tennessee__--.-..|------|------|------]------ 104 

Georgia.....-.----| 9, 700] 8, 505! 9, 166; 3, 735 2,717 || Utah._-.---....--|------|------]------ 190] 2,974 — 

Michigan._.......|------|------|------]__ 555} 9, 627 Virginia_....-...-|------| 404 40| 645) 874 

Minnesota.._-----| 1, 399]----.-|------|77, 9381)47, 796 — | | | | 

| 15, 635]12, 779} 23, 231193, 291/98, 962 
tt 

Mangantferous iron ore shipped from mines in the United States, 1932-86, by States, 

: an long tons 
rs 

State 1932 1933 1934 1935 1936 

Alabama. -_-........------------------------ 217 685 |_-....-.----|------------]------------ 

Colorado... ...--------0------2--- anne nnn [nn ne nn on ne |---| - ee eee ene 56 |--.--------- . 

Georgia___....-----------------------------]------------|------2-2-2- 31 |--.--------- 427 , 

Michigan.....-.--.------------------+------ 9, 582 6, 445 595 4, 847 |.-----.----- 

Minnesota... -..---------------------------|------------ 171, 722 197, 622 419, 373 840, 725 

_____Wisconsin.......-------------------------- 
Tomer eww mre poe eee eee 343 6, 617 405 

| 9,799 |  178,852| 198,501|  430,803| 841,557 

ee nr men 

Further details by States during 1935 and 1936 are given in the 

following table. 

3 In addition, battery-grade ores were produced in Montana; manganiferous zinc residuum was produced 

Onin ew Jersey ores; and miscellaneous ores came from Alabama, Montana, Tennessee, Virginia, and West 

1r; a.
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Manganese and manganiferous ore shipped by mines in the United States, 1985-86, — 
by States | | 

. 

Ore containing 35 per- 0 se es 
. | Ore containing 10 to 35 | Ore containing 5 to 10 

cent or more manga percent manganese percent manganese 

| Ship- | Long Ship- | Long Ship- | Long 
pers | tons Value pers | tons | V@Ue | pers | tons | Value 

1935 . 

Metallurgical: | 
Alabama. -____-...-..__- 1] 59 $624 3 647 | $6,226 j_---___}..---_- |. 
Arkansas_..-.......__.. 3 | 3, 809 @) |. 1 145 (2) anne en fen e eee fie 
California...........__.. 2 306 (2) wone---foe---- ||, 
Colorado........-.-.----}.-_--__-}]------}----- 1] 2,625 (?) 1 56 (2) 
Georgia.......-.__..___. 4 | 6,960 95, 683 6 3, 735 23, 722 |.-.-.-.]~...----_].-.---___ 

oe Michigan.......-..--__-_|_.-..__|_-. |e 1 555 1, 582 1 4, 847 (2) 
Minnesota.-...-.....--_|..-----]--_----]--------- 1 | 77,9381 | 241, 734 2 | 419,373 | $957, 624 
Montana._._-_._______-_ 1 | 2,155 (?) 2 6, 818 32,077 |_-.-__--}---------}-_-______ 
Tennessee. ___-...--___- 1] | 1,418 (2) woe----]------- fee |e 
Utah._. 22.2 1 190 (2) weweene} eee eee |e 
Virginia. _...-....--..- 19 | 1,972 27, 241 3 645 4,110 |_-_____|_-_-- fee 
Wisconsin... _........_..].-...._|.-.-..-]----.----|_-.----|--------|.. 1 6, 617 (2) 
Undistributed___......_].....-_]______- 128, 742 |.-..--.|---.----] 16,961 |_-___..}]-__._____ 38, 575 

° . Total metallurgical. _- 21 {16, 679 252, 290 19 | 93,291 | 326, 412 5 | 4380, 893 996, 199 . 

* Battery: Montana_.........] 122 | 7,264 | 254,635 |_.--.__].--.---_]..-.-._--Ji | 
cree em Total battery___.____. 2 | 7,264 | 254,635 |... [2.2 eff 

. Miscellaneous: —_ . 
Aabama.....----------- i] 1 126 3,971 |.......|--------]-.--.----]__-.---- |---| 

. ontana...-..-.----_._| . 12 404 
Tennessee._..-.-..__._. 12 "475 } 87, 690 |.------|--------]---------|-------]---------]--------- 
Virginia._..-.-.-._.___- 14 480 8, 754 |--..--.|--.--..-]-------.-}------. |---| 

; Total miscellaneous... 9 | 2,485 | 50,415 |--_...J----- fee} 

25 [26,428 | 557,340} 19 | 93,201 | 326,412| 5 | 430,803 | 996, 199 
1936 NN 

Metallurgical: . 
Alabama......-.-._..__- 4] 377 4,015 |. 5 540 5, 182 |..---.]---- 2]. ee 
Arkansas. ._...-.....-_- 1 | 4, 557 (2) 1} 3,285] (2) weneenn|----n- ee fee ee 

. Colorado. __..-...-..--.]-..-._.|--_._-.[----.---- 2; 10,568 | 3 () [ieee fee] 
Georgia_......-.-._____- 5 | 3,821 | 49, 333 12} 2,717 | 11,089 2 427 931 
Michigan____..__.--__-_}_----2-- Je |. 1 | 9,627 | 29,775 j.----__}-.-- fe 
Minnesota.........--.-_|_..---.]--_-.__[-.-. 1 | 47,796 (4) 4 | 840, 725 |1, 896, 630 
Montana. ......-______. 1 | 5,154] °°) 1 | 20,307 | 86,087 |.-.--..|---- ete 
New Mexico.--_..-..-._].-.-...]_._.._.|.._.____- 1 170 (2) wwa----|---------]----.---- 
‘Tennessee__..-._...____ 43 | 2,679 29, 608 1 104 314 [oo fe eee 
Utah... --2 ee 1 | 1, 635 (2) a) 2, 974 19,931 j---.---].- fk 
Virginia..__..--....____ 43 196 2, 222 3 874 6,398 |-- fo. fe 
West Virginia__..._..___ 4] 138 2,180 |-..-..-]-----...|-----.---]_-_--__}e- eee 
Wisconsin. __-.....-....]...-.__]-.----_|---..----|-------]-------.|---- 1. 405 1, 807 
Undistributed_-_....._._]_...-__].-.--__| 213, 803 |_-.-.__]-_-__.__ 177, 822 |... ]----____- --------- 

Total metallurgical. __ 16 |18, 557 | 301, 111 33 | 98,962 | 335,998 7 | 841, 557 |1, 899, 368 

Battery: Montana___.-.....| 3 42 | 7,747 | 312,332 |_.---__].----___|----_.__|-- |e 

Total battery_......__ 2| 7,747 | 312,332 |_....._|.-------]_-.._---_|_.._...|.....--|- 

Miscellaneous: 
Alabama.......--------- ‘1 3 195 5, 543 |---_--}--------|----.--- fe [eek 

ontana___.-..-.-2____ 2 | 3, 555 
Tennessee. ._..._._____- 43 860 \ 57,977 |-...---|--------|---------|-------|---------|--------- 
Virginia__._-.------....| 45] 1,165 | 18,550 |_..--.]-------_|------__[ee |e | 
West Virginia__._..____. 4] 40 887 |_..-.--]-------_]---------]---- |e |e 

Total miscellaneous___ 12 | 5,815 | 82,957 |.-._---_|-------]-- |e} 

23 |32, 119 | 696, 400 33 | 98,962 | 335,998 7 | 841, 557 |1, 899, 368 

eee 

1 1 producer in Alabama, 1 in Tennessee, and 4 in Virginia shipped both metallurgical and miscellaneous 
ore, and 1 in Montana shipped both battery and miscellaneous ore. 

2 Included under “‘Undistributed.”’ 
3 Mills through which all ore was shipped; producers not counted. oo. . . 
41 producer in Alabama, 2 in Tennessee, 2 in Virginia, and 1in West Virginia shipped both metallurgical 

and miscellaneous ore, and 1 in Montana shipped both battery and miscellaneous ore.
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Alabama.—All shipments of manganese ore from Alabama in 1936 | 

were made by J. B. Bynum, who operates the Walnut Grove mine at 
Walnut Grove, Etowah County. Shipments of metallurgical-grade | 

ore, which amounted to 377 long tons, averaged (dried) 40.68 percent 
manganese and 2 percent iron, and ore shipped for miscellaneous uses, | 

| which amounted to 195 tons, contained 76.45 percent MnO,. Ship- 

| ments of ferruginous manganese ore from Alabama in 1936 totaled 
540 tons containing (natural) 30.56 percent manganese; the ore came 
from Cherokee and Etowah Counties. | oe 

- - Arkansas: —Shipments of manganese from Arkansas in 1936, which _ — 

totaled 4,557 long tons, came from the Batesville-Cushman district in | 

Independence County and contained (dried) 45.8 percent manganese. 
In addition, 3,285 tons of ferruginous manganese ore containing (dried) 
30 percent manganese were shipped from the same district. | 

Colorado.—No manganese ore was shipped from Colorado in 1936, 
but 10,568 long tons of ferruginous manganese ore were shipped from 
two counties. The Pandora Mines Co., from its operations near 
Leadville in Lake County, ‘shipped 8,923 tons of ore contaiming 
(natural) 17.0 percent manganese and 22.7 percent iron. The Persh- | 
ing mine near Kerber Creek in Saguache County shipped 1,645 tons 
containing (natural) 30.4 percent manganese and 8.1 percent iron. : . 

| Georgia.—Shipments of manganese ore and ferruginous manganese 
ore in Georgia in 1936 declined due to the shutting down, during the | 

last 6 months of the year, of the principal producer. Ofthe3,821long _ 

tons of manganese ore shipped from Georgia in 1936, all but 60 tons 
came from the Cartersville district in Bartow County. Although 
there are several shippers in the district, 3,435 tons containing (nat- | - 

ural) 37.72 percent manganese and 7.29 percent iron were shipped by _ 
the White Manganese Corporation. The 60 tons shipped from Floyd _ 
County came from the Gibson mine near Cedartown and contained 
(natural) 38 percent manganese. 
Shipments of ferruginous manganese ore, which totaled 2,717 tons | 

—_gnd-contained-(natural) 19.14 percent-manganese, came from the Car-—____ 
tersville district and from the Gibson mine in Floyd County. In 
addition, 427 tons of manganiferous iron ore averaging 5.29 percent 
manganese were shipped from the Cartersville district in 1936. Ship- 
ments of untreated iron ore which contained up to 5 percent man- 
ganese were also inaugurated during 1936 and are included in the pro- 
duction of iron ore for Georgia. This ore is mined cheaply from small 
open-cuts and shipped by rail to Birmingham. 
Michigan.—The Rogers mine near Iron River in Iron County | 

shipped 9,627 long tons of ore containing (natural) 10.52 percent man- 
ganese and 41.34 percent iron, which comprised the total output for 
Michigan in 1936. , | 

Minnesota.—All shipments of manganese-bearing ores came from 
the Cuyuna range in Crow Wing County. Shipments of ferruginous 
manganese ores, which came from the Merritt mine near Trommald, , 
totaled 47,796 long tons containing (natural) 10.85 percent manganese 
and 33.88 percent iron. Shipments of manganiferous iron ore (840,725 
tons) came from four properties (Alstead-Hillcrest, Louise, Sagamore, 
and Mahnomen) and averaged 7.87 percent manganese and 36 percent 
iron. 

Montana.—Shipments of manganese ore in Montana in 1936 
increased 52 percent over 1935. Forty-seven percent of the output was 
battery-grade ore from the Philipsburg district, and 31 percent was
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metallurgical-grade ore, which comprised sintered rhodochrosite and 
contained 63.59 percent manganese. Shipments for miscellaneous 
uses accounted for the remainder of the output and contained (natural) 
41.4 percent manganese. Shipments of ferruginous manganese ore 
containing (natural) 19.6 percent manganese were tailings from the 
battery-ore concentrating millsin the Philipsburg district and amounted 
to 20,307 long tons. | | 

New Mezico.—Shipments were made from New Mexico in 1936 for | 
the first time in several years. The output came from Sierra County 
and totaled 170 long tons of ore containing (natural) 34.6 percent 
manganese and 9.0 percent iron. | | 

| Tennessee—The bulk of the metallurgical ore shipped from Ten- 
nessee in 1936, which amounted to 2,679 long tons, came from the 
operations of the Embree Iron Co. at Embreeville in Unicoi County 
and averaged (natural) 35.61 percent manganese and 9.49 percent 
iron. Shipments of ores for miscellaneous purposes came from scat- 
tered, small operations in the northeastern counties and totaled 860 
tons. : oe : 

| Utah.—Relatively large increases were noted in shipments of | 
manganese-bearing ores in Utah in 1936. Millard and Juab Counties 

. | furnished 1,635 long tons of ore which contained (natural) 35.7 percent 
| manganese and 9.4 percent iron. No shipments of this grade were | 

_ reported in 1935. In addition, shipments of 2,974 tons of ferruginous 
| manganese ore averaging (natural) 30 percent manganese were reported | 

| in 1936, compared with 190 tons in 1935. | | 
| Virginia.—Shipments of manganese ore from Virginia in 1936 were 

1,361 long tons—1,165 tons of miscellaneous ore, containing (natural) 
43.09 percent manganese, and 196 tons of metallurgical ore, containing 

| 37.24 percent manganese. The bulk of the total came from Bland 
| County, but shipments were also reported from Giles, Page, and 
| Shenandoah Counties. The old Capola Mountain mine near Wood- 
: stock in Shenandoah County was reopened during the year, and a small 

mill was built and put in operation. Shipments of ferruginous man- 
ganese ore, which came from Bland and Giles Counties in 1936, were 
874 tons, containing (natural) 25.29 percent manganese compared 
with 645 tons in 1935. | 

) West Virginia.—Shipments of manganese ore from West Virginia, 
the first since 1933, totaled 178 long tons, of which 138 tons were 
metallurgical ore containing (natural) 44.3 percent manganese and 

| 2.2 percent iron and 40 tons were ores for miscellaneous uses con- 
taining 69.2 percent manganese dioxide. The entire output came 
from the Monroe Manganese Mining Corporation Sweet Springs mine 
near Sweet Springs in{Monroe County. 

Wisconsin.—Wisconsin shipped 405 long tons of manganiferous 
iron ore in 1936 which contained (natural) 7.25 percent manganese 
and 46.75 percent iron. All shipments came from the Cary mine in 
Iron County. 

Puerto Rico.—Shipments of manganese ore from Puerto Rico were 
3,010 long tons in 1936 compared with 3,358 tons in 1935. The 
entire output of the island comes from the mine of the Atlantic Ore 
Co. about 3 miles from Juana Diaz.
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IMPORTS OF MANGANESE ORE | 

Imports of manganese ore for consumption in the United States in 
1936 increased 121 percent over 1935 and were probably the largest 
on record. Of the 1936 total the U. S. S. R. (Russia) supplied 
34 percent. | 

| Manganese ore imported into the United States, 1984-36, by countries 

: oo _.| Manganese ore (long Manganese content corn 
tons) | dong tons) Value ne 

| Country nen QO i 

| 1934 | 1935 | 1936 | 1934 | 1935 | 1936 | 1934 | 1935 | 1936 

Brazil__......--.--.------| 55, 834{ 29, 528} 110,018] 24,483] 13,484] 52,265} $418,342) $205, 571] $872, 371 | 

. British West Africa, other.|..------|-.------ 3|.-.-----|-------- Tf. 26 
Canada..-..------------- 1, 520 917| 2,435 840 471; 1,159} 32,442) 29,302) 32,380 
Chile_....---------------- 1,183] 3,442} 3,828 567| 1,702; 1,848 7,103} 28,367) 36, 259 
Cuba._.__--.-_-----------| 63,743] 48,955} 37,912} 31,481] 22,220] 17,472) 965,610} 700,493} 521,809 
Czechoslovakia-_--..-.---|-------- 3 6|-------- 2 3|--------- 1, 124 1, 729 
Egypt...---------------- 50|....-.-.| 33, 247 98|....----| 9,925, 2, 452|_....”___|. 107, 362 
France_...--------------- () 3] 59) (1) 1 29 9 521; 11,975 
Germany-.-.-.-.--.-.---- 17 158 113 9 82 55 1,334] 14,650; 29,870 
Gold Coast....-........-| 78, 656| 95, 134| 241,604] 36,913] 48, 916| 125, 893| 982, 953/1, 285, 483|3, 166, 498 

_ Hong Kong.._...-...-----]-.------]-------- Tj--------]-------- Jj_---2- eee 55 
India (British)...........| 20,550] 56, 505} 126,913] 10,493] 28,890} 65,699; 216,381] 604, 983/1, 307, 436 
Netherland East Indies-_.|...--.-- 29 §52)_-.----- 16 279)-..------ 1,189| 14,082 
Philippine Islands. --...-|-------- 500|..------|-------- 240}..---..--]--------- 6, 500|...------ 
Union of South Africa--_-|--------|-------- 100|_...-.--j-------- 50|-...-----]-.------- 1, 347 - 

U. 8.8. BR. (Russia)_....| 124, 836] 153, 200| 289, 867| 61, 076| 73, 213| 141,070| 902, 556|1, 327, 876/2, 716, 401 
United Kingdom.._..-_-{-------- 38}...-----]-------- 21|.-.-----|-.------- 2, 710}--------- 

341, 339| 383, 502) 846, 648| 165, 840] 189, 258] 415, 749|3, 529, 182/4, 208, 769|8, 819, 600 

1 Less than 1 ton. 

Stocks.—For the fourth consecutive year stocks of manganese ore 
in bonded warehouses declined, and at the end of 1936 amounted to 

- 366,381 long tons, containing 181,685 tons of manganese metal. The 
figure for 1936 is the lowest reported since 1929. 

— Prices. —Prices of manganese ore according to grade and origin, as 
quoted by the various trade journals, are for imported ore and (ex-—-—_ -____ 
cept for battery ore) are on a unit basis. The unit is 1 percent of 1 
long ton (22.4 pounds of metallic manganese). Prices of battery- 
grade ore are quoted on a per-ton basis, with a minimum requirement 
of manganese dioxide. 

The prices in the following table are quoted from the Engineering 
and Mining Journal: 7 : 

Domestic prices of metallurgical manganese ore, 1936, in cents per long-ton unit 

[C. i. f. North Atlantic ports, cargo lots, exclusive of duty] 
TTT ET 

Begin. | End of Begin’ | end of 
ning of ning of 
year year year year 

Brazilian, 46-48 percent man- Caucasian, 52-55 percent man- 
panese......------------------ $0. 24 $0. 25 ganese_.....------------------ $0. 26 $0. 30 

Chilean, 47 percent manganese. . 25 .26 || South African: 
Indian, 48-50 percent manga- 49-51 percent manganese. .-- . 26 . 30 
mese....---------------------- 5) .30 44-48 percent manganese. -.. . 24 . 25 

ep



624 © MINERALS YEARBOOK, 1987 

According to the Engineering and Mining Journal the prices for | 
| chemical (battery) ores during 1936 were as follows: Domestic chem- 

| ical ores containing 70 to 72 percent manganese dioxide, $40 to $45 a 
ton in carload lots and imported chemical ores containing 80 to 85 

. percent manganese dioxide, $45 to $60 throughout 1936. | 

CONSUMPTION OF MANGANIFEROUS RAW MATERIALS 

. _The following table shows the indicated consumption of manga- _ 
_ niferous raw materials in the United States in 1935 and 1936. The 

table does not consider differences in consumers’ stocks at the begin- _ 
ning and end of the year. As such stocks are largely imported ore 

oo and the import figure used in the table is that for “imports for con- 
| sumption” it is thought that the change in stocks would not be great , 

because the manganese ore may be kept in bond until withdrawn for 
consumption. ‘The duty is then paid, and the ore is reported as 
imports for consumption. | 

| | Indicated consumption of manganiferous raw materials in the United States, 1 935-86 
CL CC OE Ee te PES nares eee . 

. 0 taining 35 | Ore and residuum | 4 taining 5 t 

Percent or more | oHtaining 10 to | "Th Deroent manga. 
manganese . ganese nese 

| | | Manga- Manga- Manga- 

Long tons| content {Long tons content |Lone tons content 
. | (percent) (percent) (percent) 

1935 | 

‘Domestic shipments...__-._....--...____. 1 29, 786 245 | 207, 288 14 | 480,893 7.4 
Imports for consumption................-.] 383, 502 49 3 1, 927 21 | 386,815 7.4 . 

Total available for consumption__._| 413, 288 49 | 209, 215 14 | 517,708 7.4 

1936 rs rr rs es es a 

Domestic shipments._..-.-.-----------.-- 1 35, 129 246 | 223, 250 14] 841, 557 7.9 
| Imports for consumption..._-...-.........| 846, 648 49 | 3 40, 389 27 | 3 103, 079 6.2 

Total available for consumption._..| 881, 777 49 | 263, 639 16] 944, 636 7.7 

1 Includes shipments from Puerto Rico. 3 Partly estimated. 3 Estimated. 

Besides the material shown in the foregoing table, 825,272 long 
tons of iron ore containing 2 to 5 percent manganese presumably 
were used in the manufacture of manganiferous pig iron in 1936 com- 
pared with 575,402 tons in 1935. Figures for imports of this class __ 
of ore are not available. 

METALLURGICAL INDUSTRY 

Although manganese ore is used in both the ferrous and nonferrous 
metallurgical industries, the bulk is consumed in the manufacture of 
iron and steel. Most of the ore entering this industry is used in the 
manufacture of ferromanganese and spiegeleisen, the forms in which 
manganese usually is added to steel.
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Chief manganese alloys imported into and made from domesitc and amported ores in | 

- the United States, 1985-86, in long tons | 

1935 1936 

. ‘| Manga- Manga- 
Alloy nese Alloy nese 

| Ferromanganese: | | 
Imported -.-.--------------------------------------- - 27, 240 21,829 37, 953 30, 593 

Domestic production_-.-.--.--.-------------------- 214, 290 170, 168 316, 000 249, 933 Sc 

From domestic ore !._....-.-.------------------ 1, 916 1, 532 2, 506 1, 812 

From imported ore !_..-.-+------------+-------} 212, 374 168, 636 313, 494 248, 121 ee 
Total_....-.-.....-.---.---------------------- 241, 530 191, 997 353, 953 280, 526 

Ratio (percent) of manganese in ferromanganese of 
domestic origin to total manganese in ferroman- 
ganese made and imported.-.....----------------|------------ 0.80 |..-.-.------ 0. 65 

Number of plants making ferromanganese-_-_-.....---|. 7 |..---------- 8 |._.-..---.-.- 

Spiegeleisen: 
Imported. ....------------------------------------- 32, 384 1 6, 477 §2, 011 110, 402 

Domestic production...-.-.--...------------------- 60, 018 12, 310 95, 137 19, 568 

From domestic ore !.....-..-------------------- 41, 215 ’ 8, 487 52, 379 10,861 . 

From imported ore !_..-.-.-------------------- 18, 803 3, 823 42, 758 8, 707 

Total__..-..--.--..---.----------------.----- 92, 402 18, 787 147, 148 29, 970 

Ratio (percent) of manganese in spiegleisen of 
domestic origin to total manganese in spiegel- 
eisen made and imported-_-_-..--...---------------|------------ 45.17 |......------ 36. 24 

Number of plants making spiegeleisen__....---.-.-- 4 |....-------- 6 j..---------- 

. Total available supply of metallic manganese as alloys--|------------ 210, 784 |.-..-------- 310,496 

Percent of available supply of manganese in— 
Ferromanganese and spiegeleisen imported-_._-..---.|------------ 13.43 |..-.-.-.-.-- 13. 20 

Ferromanganese made from imported ore_ ~~ .------|------------ 80.01 |..-.-.---.-- 79. 91 

Spiegeleisen made from imported ore.----.-~.-------}------------ 1.81 |------22---- 2. 81 . 

Ferromanganese made from domestic ore_.----.----}------------ 273 |o.u.-.------ . 58 

Spiegeleisen made from domestic ore. ..------------ |------------ 4,02 |_..-...----- 3. 50 

Ferromanganese and spiegeleisen made from do- 
mestic ore....-.---.-.------------------------+---]------------ 4,75 |..-.---.---- 4, 08 

Spiegeleisen made and imported-.--...-------------|------------ 8.91 |..---------- 9. 65 

Total open-hearth and Bessemer steel._.-.-.-----------| 33, 550, 460 |---.--------| 46, 994, 585 |_..--------- 

eS OS SSIES ors oS 

1 Estimated. | | | 

Ferromanganese.—In 1936 the following plants produced the domes- | 

— tic output, which increased 47 percent over that in 1935: | 

Pittsburgh Metallurgical Co., Niagara Falls, N. Y. 
Bethlehem Steel Co., Johnstown, Pa. 
Jones & Laughlin Steel Corporation, Aliquippa, Pa. 
Lavino Furance Co., Reusens, Va. 
Tennessee Coal, Iron & Railroad Co, Ensley, Ala. . 

Carnegie-Illinois Steel Corporation, North Braddock and Etna, Pa. 
Electro Metallurigcal Co., Alloy, W. Va. 

In addition to the above plants, the Lavino Furnace Co., Sheridan, 
Pa., made shipments from stock. 

Domestic production of ferromanganese during the last 5 years and 

metalliferous materials consumed in its manufacture are shown in 

the following table: | 

Ferromanganese produced in the Untted States and metalliferous materials consumed 
| in its manufacture, 1932-36 
a . 

Ferromanganese produced | Materials consumed (long tons) Manga- 
nese ore 

a used per 
ono 

Year Mangenew? Manganese ore Iron and | Cinder, | ferroman- 

manga- | scale, and) 84nese 
Long tons}. , made niferous |purchased (long 

Percent |Longtons| Foreign | Domestic] 702 °FeS | Scrap tons) 

1932. .._..-.-.....--- 56, 350 77. 66 43, 760 90, 677 10, 666 5, 270 1, 499 1. 798 

1933_...-..-----......| 136, 267 79.30 |} 108,059 | 233, 607 10, 695 10, 795 1, 655 1. 793 

1934_...-.-......----| 189, 171 78.67 | 109,491 | 256, 980 853 13, 933 3, 304 1. 853 

1935.......-...-..-..-| 214, 290 79.41 | 170,168 | 401,846 4, 286 9, 195 8, 921 1.895 

19386.......---.....--| 316, 000 79.09 | 249,933 | 595,114 5, 987 12, 467 2, 821 1. 902
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The following table lists the source of the foreign manganese ore 
used in the manufacture of ferromanganese from 1932 to 1936. 

| Foreign manganese ore used in manufacture of ferromanganese in the United States, | 
. _ 1932-36, in long tons | 

| Source of ore 1932 1933 1934 1935 1936 

Africa.._.....--.- 22 - eee ee 5, 1385 30, 427 ' 46, 096 69, 857 199, 143 
Brazil... eee 25, 279 42, 805 55,778 | = 47, 663 86, 032 
Chile... 2222222222222} e- 1, 046 451 2, 941 832 
Cuba.-__.-.-..-2 eee 2, 126 - 28, 275 16, 242 56, 411 32, 317 
India__.....----... 2-2-2 ---_----- 11, 541 22, 499 21, 460 76, 983 105, 289 
Philippine Islands_._...._.....-...-----__-|-------.----|..---------_|.-- ee 520 |... -_- 
U.S. 8. R. (Russia). _..22 ee 46, 596 108, 555 116, 953 147, 471 171, 501 

90,677 | 233,607 | 256,980} 401, 846 505, 114 | 

Shipments of ferromanganese in 1936 increased 66 percent over 1935. 
The trend of shipments during the last 5 years‘has been as follows: _ 

Ferromanganese shipped from furnaces in the United States, 1932-36 

Year Long tons ' Value Year Long tons Value 

- 1932_....---.-------------| _70,417 | $5,061, 029 || 1935.._................-..| 194,627 | $16,374, 328 
1933_.222-2-22-2LL1L1-| 127,453 | 9,384,611 || 1936.__...................| 322,353 | 24° 088" 298 

| 1934_.._.-___...-..-..-..| 147,947 | 12! 345, 697 

| Although there is a slight export trade in ferromanganese, the 
quantity manufactured in the United States is supplemented by 

| _ imports. Ferromanganese imported for consumption in 1936 included 
| 532 long tons containing not over 1 percent carbon; virtually all of 

it came from Norway. - 

Ferromanganese imported into and exported from the United States, 1932-86 , 

| Imports for consumption Exports 1 

| | Year Gross | Manganese Gross 
weight content Value weight Value 

(long tons) | (long tons) (long tons) : 

an AP 1) 14,779 | $1, 091, 026 33 $2, 369 
1933.00 UTTTTTTTTTTTTTTTITIIIIIT 39} 698 31,759 | 2, 548, 068 47 3, 393 
1934. 000 TTTTTTTTTTTTTTITITIITT | 83} 349 18,702 | 1, 441, 360 202 12, 580 
1935. .__--.-.-..-------2-seeseeseeeeee| 27, 240 21,829 | 1,731, 411 131 10, 389 
1936_.-_-._-.------22ssseeesseteeeeee.| B75 958 30,593 | 2, 251,951 466 26, 540 
a 

1 Include spiegeleisen; not separately classified. 

Norway furnished 68 percent of the imports in 1936. The following 
table indicates the distribution of imports by countries for 1935 and 
1936.
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Ferromanganese imported for consumption in the United States, 1935-36, by countries 
. : pr GE . 

1935 1936 

Country Manganese Manganese 
content Value content Value 
(long tons) (ong tons) 

Canada_......-.------------------------------- 40 $4, 500 1 $66 

Czechoslovakia..-___-.-------------------------|--------------|-------------- 557 30, 609 . 

_ ‘Franee...-..-------------- eee eee eee eee 2,091 193, 006 2,151 |. 204, 184 
Germany --_.--.-------------------------------- 1, 025 64, 694 21 2, 467 a 

Italy_.....---------------------------e eee eee 709 97, 523 126 16, 222 
Japan_.-.--.-----------------------------------]-------- 2-22 oe |- o-oo ogee: 257 31, 155 

Netherlands_......-.--------------------------- 1,095 61, 166 4, 346 261, 748 
Norway.----------------------e eee eee eee 14, 365 1, 156, 488 20, 655 1, 569, 844 
Poland and Danzig. ----.---------------------- 157 9, 889 1, 997 108, 346 

Sweden. _...-..-------------------------- = |e een | ---- eee e se 4 673 

_ United Kingdom__.__.....-.-------------------| | 2, 347 144, 145 478 26, 637 

| 21,829 | 1,731,411 30, 593 2, 251, 951 
I 

Ports into which imported ferromanganese entered in 1935 and 

1936 were as follows: | 

Manganese content of ferromanganese imported for consumption in the United Siates, 
1936-86, by ports of eniry, in long tons 
a
 

Port of entry 1935 1936 Port of entry 1935 1936 

Buffalo........-.---...-------| 1,417 1,388 || New York.....-....----------| 1, 609 1, 737 
Chicago....------------------ 594 2,980 || Oregon....------------------- 20 |..--.----- 

Connecticut___....-..-.---.--|---------- 118 || Philadelphia... ..-..---------- 1, 347 3, 344 

Galveston. .------------------ 19 23 || Pittsburgh...-...------------] 20 51 

Los Angeles. .___..----------- 304 97 || Rhode Island___..------------|---------- 79 

Maryland._._...-.------------] 14,122 16,571 || San Francisco--.-...---------- 363 247 

Massachusetts-_-__-.----------- 120 125 || Virginia.........-------------]|---------- 39 

Mobile._.._.._----------..---]---------- 720 || Washington (State) ---------- 253 391 

New Orleans. ...------------- 1, 741 2, 683 | 
, 21, 829 30, 593 

a 

Stocks of ferromanganese in bonded warehouses at the end of 1936 

amounted to 9,902 long tons containing 8,177 tons of manganese . 

metal. : 
The price of ferromanganese, which dropped $10 and reached 

| $80.13 per long ton in January as a result of the lower tariff under 

the trade agreement with Canada, was increased $5.00 per ton in | 

November. 
| 

Prices per long ton of ferromanganese in the United States, 1934-36 ! 

[80 percent—delivered at Pittsburgh] 

vc 

Month 1934 | 1935 | 1986 Month 1934 | 1935 | 19386 

January.....-------------| $90. 24 | $89.79 | $90.13 |} July.......-------------] $80.79 | $90.13 | $80.18 
February........---------| 90.24 | 89.79 80.13 |} August.............-----] 89.79 | 90.18 80. 13 

March....................| 90.24] 89.79 | 80.13 |] September.......-..----] 89.79 | 90.13 | 80.18 
April......--------------- 90.24 | 89.85 | 80.13 || October..........-----.-| 89.79 | 90.13 | 80.18 

AY ...w wwe ee ee -| 90.24} 90.13 | 80.13 || November..-..---------| 80.79 | 90.13 | 80.18 
June..................-} 90.00 | 90.13 | 80.13 |] December............---| 89.79 | 90.13 | 85.18 

ECSU EES Se | creme es ees 

1 Steel, vol. 100, Jan. 4, 1937.
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Spiegeleisen.—Production and shipments of spiegeleisen increased 
| _ 59 and 69 percent, respectively, in 1936 as shown in the following table. 

| Spiegeleisen produced and shipped in the United States, 1932-86 
CG 

. Shipped from fur- Shipped from fur- 
Prod d naces . haces | Year (long tons)| |] Year | qyoyeed | 

Long : Value Long : Value 

| 1932. .-......-----| 37,817 | 81,071 | $745,966 |/ 1935.............| 60,018 | 54,798 |$1, 303, 574 1933.._....-..--.-| 26,683 | 50, 218 | 1, 144, 642 || 1936.._.__......-| 95,137 | 92.336 | 2, 249° 217 1934.22.22 (1) 45, 769 | 1,099, 922 
a 

| 1 Not at liberty to publish. : 

Spiegeleisen was manufactured at the following plants in 1936: 
New Jersey Zine Co., Palmerton, Pa. | 
Lavino Furnace Co., Reusens, Va. 
Tennessee Coal, Iron. & Railroad Co., Ensley, Ala. | 
Carnegie-Illinois Steel Corporation, North Braddock and Etna, Pa. 
Keokuk Electro-Metals Co., Keokuk, Iowa. 

__ Most of the spiegeleisen produced in the United States is made 
from domestic raw materials, but 31,159 long tons of _ferruginous 
Manganese ore were consumed in the manufacture of spiegeleisen in 

| 1936. | | | | 
7 Imports of spiegeleisen for consumption increased 61 percent in 

1936 over 1935. Canada, with 46,051 tons, furnished 89 percent. 
of the total in 1936. The remainder came from Norway and the 

| U. 58.5. R. (Russia). | - 

| Spiegeleisen imported for consumption in the United States, 1982-36 | 
eee 

Year Long tons Value Year | Long tons Value 

| 1932__....-.-..-.--------_- 8, 364 $192, 087 || 1935......-.-.-.---_-____- 32, 384 $915, 134 1 26, 277 640, 613 || 1986___......_-.--_- 2 Le. 52, 011 1, 404, 983 
1934_. 2-2-2 21, 184 595, 017 

The price of spiegeleisen containing 20 percent manganese at 
producers’ furnaces has been quoted by trade journals at $26 per ton 
for 1934, 1935, and 1936. . . 

Manganiferous pig wron.—Precise data on the consumption of man- 
ganiferous ores in the production of manganiferous pig iron are not 
available; however, 841,557 long tons of domestic ore containing 5 to 
10 percent manganese and 825,272 tons contaiming 2 to 5 percent 
Manganese were shipped in 1936. Foreign manganiferous iron ore 
(103,079 tons) also was consumed in the manufacture of pig iron. 
The sources of the foreign ores for the last 3 years are named in the 
following table. Import figures on ore containing 2 to 5 percent man- 
ganese are not available.
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Foreign ferruginous manganese ore and manganiferous tron ore consumed in the : 
Uniied States, 1934-36, in long tons 

. Ferruginous manganese ore Manganiferous iron ore 

Source of ore OT Pn ‘ 

1934 1935 1936 1934 1935 1936 

Africa. _.--_..-2---2eeeenn-neeeneeneeneee[eeeeeene ne [enee--ee--|---nne---] 9,886 | 2,912 3, 737 
Australia..._._._.__.-_._..-...-.--.------ 263 |..-.-....-| 9,127 | 54,390 | 66,879) 94,818 
Brazil. .......---------------------------- 351 97 |_.___.__--|.--.---_---|_---------|---.------ 
Canada.__.....---------------------------|------ ee 1,830 |-.--------|----------]------.---|---------- 

- Cuba__-_..-..----- eel -efe-eee 103 |...---.---|--.-------|---------- ; 
Spain..__.___...--.-.--------.---------2--|.20-2-- 1 [oss 22s .|-aeenenee-| 32,888 | 9,638 |--------- ——— 
Sweden_.._.__-.-..-.--------.----.---22-.|-.2-----2-|---2------|-2-2.-22--| 7,473 | 7,386 4, 524 
Undistributed.-_...--..-----------------.-|----------|----------| 31, 159 |---------- |---|} eee 

Total........---------------------+- 614| 1,927} 40,389 | 104,587 | 86,815 | 103,079 

: BATTERY INDUSTRY 

Shipments of manganese ore by domestic producers to battery 
_makers in 1936 totaled 7,747 long tons and shipments from Puerto 
Rico 3,010 tons, indicating a consumption of 10,757 tons of domestic 

: materials in battery manufacture. Imported manganese ore also was | 
consumed in the battery industry, but no figures are available for such 
imports. . | 

MISCELLANEOUS INDUSTRIES 

Manganese ore is also consumed in the chemical, ceramic, and glass 
industries. Certain ores with peculiar physical or chemical properties 
are required for the manufacture of special articles in these industries. 

- WORLD PRODUCTION | 

The following table shows, insofar as statistics are available, the | 
world production of manganese ores from 1932 to 1936 and their aver- 
age manganese content. Most of the figures are from official statistics 

~~~ of the countries concerned, supplemented by data from semiofficial and ——-___ ___ 
other sources. 

Manganese ore produced in the principal countries, 1932-87, in metric tons : 

{Compiled by R. B. Miller] 

Percent- 

Country ! age of | 1932 1933 1934 1935 1936 
. ganese . 

North America: 
Canada (shipments) ______..----..----}-----2 eee 200 
Cuba..............-.---....----------| 36-50] 9, 800° | 28,000 |" 68,000 |” ~35, 269 | 48, 085 
Mexico -_...-----------------.-----.-- 40-+- 2 700 573 664 3, 217 3, 337 
United States: 

Continental (exclusive of fluxing 
OF€) == -- anne nee enennene ene 35+) 18,062} 19,453 | 26,940] 26,852| 32,635 

Puerto Rico 3_-...-_.--1--..---...| 48-51 2,339} 1,664] 1,738] 3,412 3, 058 
South America: 

Argentina 4...........-...-...---.-...| 40-42 252 410 583 2 500 (5) 
Brazil.......-.---.---------.----------| 38-50 | 20,300] 25,000} 7,527] 41,767] 156, 201 
Chile 8.00702 77 TTT] 40-50 448 765| 4,065| 4,370) (3) 

Europe: 
Germany. --_-..-.--..-...------.----- 30+- 12 563 515 224 (5) 
Greece___...--..-----.---------------- 30+ 745 1,628 | 21,800 3 436 (5) 
Hungary....-...------.-.....-....-...| 35-48 1, 497 6, 232 10 6, 291 27, 228 
Italy........--.---.---s-2s--ns2ss-2-| 34-87 378 | 4,524| 6,941| 9,127] (8) 
Portugal. ........----.-------------..- 40++]-------.-- 26 295 158 284 
Rumania...--..-----.----.-----------| 30-36 5,051| 2,774| 12,057] 19,653] (% 

See footnotes at end of table. 

1538836—37——41
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Manganese ore produced in the principal countries, 1932-87, in metric tons— 
Continued | 

| Percent- oo 

, Country age of | i932 1933 1934 1935 1936 
| ganese | 

Spain... .e.---------e-e-------| 31-34 | 2,501] 2,834] 3,796] 1,280] 8) 
Sweden._.........--..-...-_-....---.--| 30-50 3, 014 5, 895 5, 832 6, 495 (5) 
U.S. 8. R. (Russia). .-....--22- 2.21] 41-48 832, 100 }1, 021, 200 |1, 821,000 |2, 384, 600 {22,700,000 =. 

Asi Yugoslavia__.....-.-----.-.--.-------| 82-38 160 535 1, 103 928 2, 739 
sia: . . 

, China §--------e-nea-nnenneenen---| 45-468 | 20,733] 9,574 870 827 | 23, 794 
ndia: 

British...-...-....----...-.-----] 47-52 | 216,016 | 221,811} 412,827] 651,779-| (8) 
Portuguese. _..-.....--.----------| 42-50+] 3, 573 1,600 3, 800 4,100 (5) 

Indochina. -..-2..2-22 222 e} ee} | eee ee 1,600] = (8) 
Japan__..-.-------2--a-------.--------| 49-61 | 26,242 |" 43,535 | 87,165 | 71,650 | (8) 
Netherland (East Indies)............-| 50-55 8, 287 10, 463 11, 635 12, 338 (3). 
Philippine Islands-_..-....-.......-.--| 46-60 |......-.-2]..---2--- fe. 508 (8) 

Afr nUT ROY ----nnnnenan ee] 80-50 2,800 | 7,700] 2,687| 15,600 5, 200 
rica; 

1 30+ 327 187. 959] 87,303} (8) 
Gold Coast 8._-_- 202222 7TITTTITTII 50+} 51,502} 269,305 | 344,882] 405,117-| (8) 
Morocco (French) ........-----..----.]  40-50-++ 3, 980 4, 800 3,407 | 24, 892 38, 400 
Northern Rhodesia__.-.....--.-.-----} 30-48 [-..-..._.- 5, 453 2, 074 4, 040 3,071 

_ Union of South Africa.....-.--..--...| 48-51 [2.2 2....] 21,229 57,730 | — 95, 450 258, 243 
Oceania: . 

Australia: | 
New South Wales_........-..-..-]...--...-- 108 131 105 150 (8) 
South Australia_.-......-.-.--..--|.-....-.-- 20 2 2 |-.-------- (5) 

| _a---.----|1, 281, 000 |1, 718, 000 |2, 861, 000 {3,920,000} (8) 

1 In addition to the countries listed Belgium is reported to produce a small quantity of manganese ore, 
but statistics of output are not available. Czechoslovakia reports a production of ‘manganese ore’’, but 
as it has been ascertained that the product so reported averages less than 30 percent manganese and there- 

- fore would be considered ferruginous manganese ore under the classification used in this report the output 
oo has not been included in the table. 

2 Approximate production. . 
3 Exports. 

| 4 Shipments by rail and river. 
5 Data not available. 

\ Brazil—Exports from Brazil in 1936 were 166,471 metric tons, a 
| large increase over the 60,669 tons exported in 1935. Production was 

156,201 tons in 1936. | : 
Cuba.—Output by the Cuban-American Manganese Corporation, 

the principal producer, amounted to 48,085 metric tons of sintered 
7 and unsintered concentrates in 1936; exports from Santiago were 

34,813 tons. During 1935 and 1936 this company conducted exten- 
sive research and experimental work in an effort to reduce production 

| costs. Changes in operating methods required new machinery, which 
is being installed, and plans have been made to resume operations early 
in 1937. 

Egypt.—Production of manganese ores in Egypt increased in 1936. 
Two companies, the Sinai Mining Co. with operations near Abu 
Zenima and the Hamata Mining Co. near Hamata, furnished the 
total output. 

Gold Coast.—The African Manganese Mines Co. Ltd., which operates 
at Nsuta, near Tarkwa, Wasaw district, Western Province, is the only 
producer of manganese ore in Gold Coast Colony. Exports were 
about 400,000 metric tons in 1936. During the year a Dwight Lloyd 

. plant for sintering part of the ore was erected and put into operation. 
British India.—Waterborne exports from India, normally the second 

largest producer in the world, dropped from 713,557 metric tons in 
1935 to 644,197 tons in 1936. These figures do not include exports 
through Mormugao, which were 165,017 tons in 1935.
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| Union of South Africa.—Production of manganese ore in the Union © 
of South Africa in 1936 rose to 258,243 metric tons compared with | 

95,450 tons in 1935. The producing deposits are north of Postmas- 
- burgin Griqualand West. The principal producers are the Associated 

| Manganese Mines of S. A., Ltd., and the South African Manganese, 

Ltd. In May 1936 the railway line was extended from Postmasburg 
to the Gloucester deposits to permit all-rail haul to Durban, where 

| there are adequate port facilities. Exports during 1936 were 207,841 
tons. | 

ae U. S. S. R. (Russia).—Output of manganese ore in the U.S. 5. R. 
established a new record in 1936; various estimates place the produc- —_ 
tion between 2,700,000 and 3,000,000 metric tons. ‘The exhaustion 
of the more easily minable ore at Chiaturi, the principal producing 
district, has necessitated considerable reconstruction and installation 
of new equipment for the development of underground mining. | 
The Nikopol mines in the Ukraine, which are becoming more important 
and at present produce nearly as much as the Chiaturi mines, have / 
been improved by the sinking of new shafts and the installation of 
electric haulage. Relatively small, but increasing, amounts of 
manganese ore are coming from the Mazulka mines in West Siberia, 
where reserves are estimated at 10,000,000 tons. Exports from the 

| U.S. S. R. in 1936 were 605,733 tons compared with 644,874 tons in 
1935. :
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World production of chromite is consumed principally in the 

ferrous-metallurgical industry. Active postdepression demands for | 

steel, coupled with accelerated armament activities by the military 

powers, increased the demand for chromite in 1936. Higher prices, 

particularly for metallurgical grades, reflected the greater demand, 

which according to trade reports resulted in a scarcity of first-grade 

ores available for spot buyers at the end of the year. World produc- 

tion in 1935 established a new all-time peak of 794,000 metric tons. 

Swelled by large increases in output in Southern Rhodesia and the 

Union of South Africa, world production in 1936 increased to a new | 

record, although complete production figures are not yet available. | 

| The following table compares salient statistics of the chromite 
industry in the United States during t. he last-5 years with the yearly... 

average from 1925 to 1929. | 

Salient statistics of the chromite industry in the United States, 1 925-29 (average) 
and 1932-36 

a 
1925-29 | 2925-22 | 1932 | 1983 | 1034 | 1985 | 1936 

a 

Production.........---------.-----------long tons-_- 262 200 966 341 440 269 

Apparent available supply: 
Tmports.........-.--1---e-ec--ee---------d0..--| 224, 357 | 89, 143 |116, 511 |192, 207 /259, 063 | 324, 258 
Shipments from domestic mines---...--..d0---- 276 155 843 369 515 269 

294, 633 | 89,298 |117, 354 |192, 666 |259, 578 | 324, 527 
Price per long ton at New York, approximate av- 
I erage of all grade@S...------------------------------| $22.46 | $18.50 | $17.00 | $19. 00 $17.70 | $17.76 

mports: 

Africa !_._.......-.------------percent of total. 63 20 11 26 36 37 
Cuba... oecccne cece ene nn eneenene-O_--- 15 |....-..-| 21 26 18 22 
Greece........----------------------------d0...- 9 18 10 12 8 8 

New Caledonia-.-....-..---.---------------d0-.-- 6 13 13 10 22 20 

Turkey._...------------------------------G0-.--]---------- 20 24 15 6 6 

U.S. 8. R. (Russia)..-........-----------0-.--]---------- 5 i 10. 1 1 
Other countries........-.-.--.------------d0---- 7 24 10 1 9 6 

World production.........---.-----------long tons.-} 428, 000 294, 000 |403, 000 |607, 000 |781, 000 (?) 

a es Se 

1 Originated in Southern Rhodesia and Union of South Africa. 

2 Figures not yet available. 

633
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Figure 37 shows the trend of domestic consumption and prices during 
the past 12 years. | 
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FIGURE 37.—Trends in consumption, price, and domestic shipments of chromite in the United States, : 

| DOMESTIC PRODUCTION 

| _, The following table shows the production and shipments of chromite 
in the United States from 1932 to 1936. Shipments in 1936 were 
reported from Del Norte, Eldorado, Fresno, Napa, San Luis Obispo, 

| and Santa Barbara Counties in California. 

| Crude chromite mined and shipped from mines in the United States (all from Cali- 
fornia), 1932-86 

eee 

Ore containing 45 percent of Ore containing 35 to 45 per- » 
more chromic oxide cent chromic oxide 

: . ' Total Year Shipped Shipped 7 Mined |__| CMined | C—“‘—~—s—sS:C;iéV htc 

oe oe ons on: ons on tone Value f one. Value 

5 200 155 | $2, 160 |-...---_-.}.-.-..--]--.------.] $2, 160 1983___..._..-....--_.--___..... 879 743 (1) 87 100 (1) 11, 585 1934____....._-._--.._._-.-_... 331 320 (1) 310 49 (1) 4, 653 19385___.........-_.._-_.-.-._._. 66 74 (1) 3 374 3 441 ) 3 6, 163 1936___. ee (4) (4) - (4) 4 269 4269 | 4 $2,978 4 2,978 
A 

1 Included in total value; Bureau of Mines not at liberty to publish figures separately. 
? Produced in Montana but not shipped. 
3 Includes 52 tons containing less than 35 percent Cr203. 
‘4 A small quality of ore produced and shipped in 1936, containing more than 45 percent Cr2O3, may not be shown separately and is included under ore containing 35 to 45 percent Cr2O3. 

Although all production and shipments in 1936 came from California 
there was considerable exploration for chromite in Oregon, Montana,
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and Washington.! Preliminary studies on the treatment of domestic | 
chrome ores were made by the United States Bureau of Mines during 

1936.” | | | 

| IMPORTS ° | | 

Imports of chromite into the United States totaled 324,258 long tons 

in 1936 compared with 259,063 tons in 1935, an increase of 25 percent. 

| The chromite imported into the United States in 1936 had a chromic a 

oxide content of 43.5 percent. Of the larger imports in 1936, those =. 
| from New Caledonia had_ the. highest content of chromic oxide (51 

percent), while those from Cuba had the lowest (33 percent). : 

South Africa (Union of South Africa and Southern Rhodesia) was 

the principal source of our imports in 1936, contributing 37 percent of | 

the total, while Cuba was second with 22 percent. Although Mozam- 

bique is listed by the Bureau of Foreign and Domestic Commerce as 

the principal source of American imports, the ore from this source | 

originates in Southern Rhodesia and the Union of South Africa. The . 

Southern Rhodesian ore moves out of Beira and the South African ore 

out of Lourenco Marques. According to the United States Shipping | 
- Board, Department of Commerce, imports in 1935 from these ports — 

were as follows: | : 
Long tons . 

| Beira (Rhodesian ore)_.._.---------------------------------------- 42, 150 

Lourenco Marques (Union ore)_....-------------------------------- 29; 515 

Total Mozambique_.._..-.--------------------------------- 71, 665 

| The following table shows imports of chromite into the United 
| States, by countries, from 1932 to 1936. | 

Crude chromite imported into the United States, 1982-36, by countries oo 
inn eee ees ee ee 

| | 1936 | 

So 1932 1933 1934 1935 Long tons | 
Country ~ fone ~ fone | ~ fone ~ fone aaa EET aneennmmmmeemmmanne Tn 

ons ns ons ons 
Gross | Chromic} Value : 

oxide weight content 

Africa!_......-.-.-------------| 17,702 | 13,186] 48,848 | 92,682 | 120,011} 54,179 |$2, 007, 383 
Brazil..........-..--..---..----|----------|-.--------|---------- 2 |........--|-.--------]---------- 

Canada. -......-------------~---]---------- 49 30 2, 888 41 15 27 

Cuba_. once] 98,772 | 49,370 | 47,743 | 69,963 | 22,813 | 358, 241 
Greece. 222222777) 16, 395"| 11.499 | 23,301 | 20,692 | 26,688} 10,879 | 254, 627 
Guatemala...........------.---|---------- 2, 061 792 |___...-...]...----.--]----------|---------- 

India (British)-.-.....--.------| 7887 | 4,152 400 | 14,926 | 14,795 | 6,953 | 157, 526 
Netherlands-_-_........-.-------|----------|---------- 259 |____-----_]-..--.----|----------]|---------- 

New Caledonia.......-........| 11,650} 15,150 | 19,530] 55,686 | 65,450 | 33,347 | 1, 168, 192 
“‘Other” Asia_.......-..--.-..-|----------|---------- 1,100 |_-.....-_.]..-.-.-.--]----------]---------- 

Philippine Islands -.......-.-.-|----------|----------|---------- 787 4, 986 2, 504 81, 668 

_ urkey.......----.2.........| 17,602 | 27,854 |" 28,730 | 16,060 | 19,490] 9,186 | 364, 668 
U.&.S. R. (Russia).....------- 4, 800 13, 261 19, 937 3, 412 2, 310 1,070 37, 310 

" United Kingdom....-.---.-...| 18, 287 |-.--..-.--|---------- 4,185 |_.........].---.--.--]---------- 

Yugoslavia_.......--.------..--]-----.---- 5, 527 |.------.--|---------- 524 252 7, 036 

89,143 | 116,511 | 192,207 | 250,063 | 324,258 | 141,198 | 4, 431, 898 
oo 

1 Originated in Southern Rhodesia and Union of South Africa; recorded by Foreign and Domestic Com- 

merce as imported from Union of South Africa, Other British South Africa, Mozambique, Other Portuguese 

South Africa, and Algeria and Tunisia. 

1 Division of Mines and Mining, Department of Conservation and Development, State of Washington, 
Reported Chromite Deposits in the State of Washington: 1935-36, pp. 1-13. . 

3 Koster, J. Studies on the Treatment of Domestic Chrome Ores; Progress Reports, Metallurgical 

Division, No. 13, Electrometallurgical Studies: Rept. of Investigations 3322, Bureau of Mines, 1936, pp. 3-27. 

Davis, C. W., and staff of ore-testing section, Report of Tests; Progress Reports— Metallurgical Division, 

No. 16 Ore-Testing Studies: Rept. of Investigations 3328, Bureau of Mines, 1937, pp. 52-56. 

3 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of 

Foreign and Domestic Commerce.
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The following tables list the imports of chromium alloys and com- 
pounds into the United States from 1932 to 1936. 

Ferrochrome or ferrochromium and chrome or chromium metal imported for consump- 
tion in the United States, 1932-36, in long tons 

Class 1932 1933 1934 1985 1936 

Ferrochrome or ferrochromium— 
Containing 3 percent or more carbon (chromium 
content).._--...--..--.---.---------- ||] |e 4 

Containing less than 3 percent carbon (gross 
weight)_..___.-----.--2------ e+e ----e eee 159 168 110 30 66 

. Chrome or chromium metal. ___-...---.-..-..-2-__-- 20 43 16 49; - 57 

Chromium compounds imported for consumption in the United States, 1932-36 

| | «act Chromate and bi- | Chromate and bi- 
. Chromic acid | chromate of. potash chromate of soda 

Year fe 

. Pounds Value | Pounds Value | Pounds Value — 

_ 1982... eee eeeeeeeeeee-ee-| 2, 020 $534 786 $172 246 $65 a 629] 1,892 417 |_.._--.-.-|-.-------- 
: 1934__..__-.------ eee ee 2, 149 1,011 22 5 110 32 

1935__-..-.-------------- eee 4, 281 2,198 |_.-----...]-.------- Jee} 
1936_...--.-.-.---.--- ee ee 2, 685 1, 225 1, 653 469 909 198 

oO CONSUMPTION | 

Owing to lack of data concerning consumers’ stocks, it is impossible 
| to estimate accurately the actual consumption of chromite in the | 

_ United States. However, the apparent available supply increased 
from 259,578 long tons in 1935 to 324,527 tons in 1936 and was greater 
than in any year since 1930. 

The increase in consumption of chromite during 1936 reflects in- 
creased activity in the steel industry, the principal consumer. The 
domestic automobile industry, one of the principal users of alloy steels 
and chromium plating, increased its output 13 percent over 1935, mak- 
ing 4,454,535 cars in 1936 or the largest number since 1929. The 
building-construction industry uses stainless steel for decorative pur- 
poses and large quantities of chromium-plated plumbing fixtures. 
Activity in this field improved materially over that in 1935. 
_ The following table shows the apparent available supply of chromite 
in the United States from 1932 to 1936. 

Domestic sales, imports, and apparent available supply of crude chromite in the 
United States, 1932-36, in long tons 

ee 
Sales from Apparent Sales from Apparent 

Year .domestic Imports available Year domestic Imports available 
mines supply mines supply 

1932... 2-222. 155 89, 143 89, 298 |] 1935__..__-_- 515 259, 063 259, 578 
1933_.-...---- 843 116, 511 117, 354 || 1986_...-____ 269 324, 258 324, 527 
1934_.....--_. 369 192, 297 192, 666 

te
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USES | | 

Industrial uses of chromite fall into three groups, which are in order 

of importance: Metallurgical, refractory, and chemical. Increasing 

quantities are being absorbed in chemical uses. 

. METALLURGICAL | 

Alloy sieels.—Chromium is one of the principal elements used in 

the manufacture of alloy steels. For this purpose most of the chromite a 

is converted to ferrochromium in the electric furnace before it is 

added to the steel bath, although one domestic concern makes 

chromium alloy steels in the electric furnace directly from alloy-steel 

scrap, mild-steel scrap, and chromite. Lippert* has described a 

method of making stainless-steel castings by the reduction of chromite 

in a hollow-electrode furnace. 
Steady advance in the field of alloy steels and irons has broadened | 

their market and thus increased consumption of chromite. Steel > has 

listed 300 concerns supplying alloys and alloy steels for industrial 

uses. Chromium in varying quantities, either alone or combined with 

other alloying elements (including aluminum, columbium, copper, 

manganese, molybdenum, nickel, nitrogen, selenium, silicon, sulphur, 

titanium, tungsten, vanadium, and zirconium), enters into the manu- 

facture of a wide variety of alloy steels designed for special purposes. | 

Although figures for the production of stainless iron and steel are not : 

available, it has been estimated ° that the tonnage in 1936 was double _ 

that in 1935. ‘Twelve-car streamline railroad trains constructed of | 

stainless steel were in operation in 1936. A new alloy containing 35 | 

percent chromium and 7 percent aluminum is said to be suitable for 

continuous service at 2,300° F. Most of the corrosion- and heat- 

resisting steels manufactured in the past were covered by the Strauss - 

or Haynes patents, which either expired in 1936 or will expire in 1937. 

Although these are the basic patents, others will exert a definite | 

——————— in fhrence in thi is field. nnn on ee a 

Of interest during 1936 was the continued development of low-alloy, 

high-tensile steels. These steels have been divided” into three 

general types: Chromium steels, nickel steels, and manganese steels. 

Of the several types of chromium steels, the two best known in the 

United States are those containing 0.50 and 1 percent chromium. 

Chromium plating.—In recent years * chromium plating has had a 

wide field of uses and has become important industrially, but the | 

amount of raw material consumed is small owing to the thinness of 

the layer of metal deposited. | 

In a decision of the United States Circuit Court of Appeals for the 

Second District, dated September 21, 1936, the court found that 

patent 1581188 was invalid. 

4 Lippert, T. W., Arc-Refined Stainless Steel Castings: Iron Age, vol. 139, no. 4, 1937, pp. 18-23. 

8 Steel, nce qarioty of Proprietary Iron and Steels for Industrial Use Offered by 300 Suppliers: Vol. 100, 

s Vignos, James C., Alloy and Alloy Steels im 1936: Blast Furnace and Steel Plant, vol. 25, no. 1, 1937, 

PE Cinvel, A. B., A Metallurgist’s View of Low-Alloy Steels: Steel, vol. 99, no. 3, 1936, p. 40. 
8 See also Minerals Yearbook, 1935, p. 527, and Minerals Yearbook, 1936, p. 481.
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REFRACTORIES | 

| _ Chrome refractories have been discussed in detail in earlier chapters 
7 of this series. Chrome-magnesite roofs have been installed success- 

fully in European open-hearth furnaces for steel melting: higher 
| _ temperatures are said to be attainable when they are used. Unburned, 
| basic, refractory brick continued to make progress and is finding ex- | 

| tensive use. Sullivan ° has discussed the application and performance 
of various refractory materials, including chrome refractories. | 

According to the Bureau of the Census, production of chrome and | 
magnesite brick was 12,112,000 brick valued at $3,424,726 in 1935 | 
compared with 10,640,000 brick valued at $3,091,573 in 1934; stocks 
were 3,228,000 brick at the end of 1935 compared with 3,336,000 at 
the end of 1934. a | 

According to trade journals the price of chrome brick during 1936 
was $45 per short ton. | | | : | 

| ss CHEMICALS | 

: __ In addition to the chromite used in the manufacture of chromic acid 
: for electroplating, considerable chromite is consumed in chemicals 

used principally in the dyeing, tanning, and pigment industries. 

a | | PRICES oe 

: | Prices of chromite quoted in domestic trade journals are for imported 
| ore and are given in dollars per long ton c. i. f. North Atlantic ports. 

According to Steel, chromite containing 48 percent chromic oxide was 
| quoted at $19.25 at the beginning of 1936. Price increases during the 

year brought the figure to $21 late in December. Ore with a lower 
“ chromic oxide content usually brings a lower price. | OC 

WORLD PRODUCTION 

Complete data are not yet available on world output of chromite in 
1936, but increases in exports and preliminary figures for production 
indicate that world production increased materially over that in 1935 
and established a new record high. Southern Rhodesia and the 
Union of South Africa recorded large increases in output; these two 
countries, the U. S. S. R. (Russia), and Turkey are the four major 
producers. Activities in Turkey continued to expand production, and 
export figures indicate that output reached a new record in 1936. The 
following table shows available statistics on world production from 
1932 to 1936, inclusive. 

* Sullivan, John D., Refractories in Metallurgical Industries: Jour. Am. Ceram. Soe. vol. 19, no. 8, 1936 Pp. 213-233.
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| _ Production of crude chromite, 1932-36, by countries, in metric tons | 

[Compiled by R. B. Miller] . 
ee 

- Country 1932 1933 1934 1935 1936 

Australia (New South all 
Brazil ?._....---------------------- nnn nen en nnn nnn fone ene zee [perenne ng ee 5 @) — . 

Bulgaria._...--.------------------------------------+ [o-oo eee 
170 85 325 (1) 

Canada (shipments) ._.---.-------------------------- 71 27 ~ 101 1, 038 (1) 

Cuba teen nlelen let JTJTTTITIIIE | cenne] 24,154 | 50,162 | 48,509 | 71, 086 
Cyprus (shipments) -...----------------------------- 1,000 |---------- 982 1, 198 (1) 

Cones IE} 555 | 14,784] 30,694 | 31,984 |) 
Guatemala 3...__...-.-------------------------------|---22-272- 2, 094 805 |.--....---|---------- 

India (British)... eteeeeessleseseeesee-| 18,152 | 15,775 | 21,922 | 39,755 |) | a 
- Tapane nnn ecoc en eeeeeneceenee ce eeeeeeeeseee--| 12,492 | 19,897 | 27,222 | 36,309) (1) | 

New Caledonia.........-..---eeeeeen---ene-eeeee----| 69,429 | 50,072 | 55, 182 | 65; BE Ape ee 

Norway ...-------------------------------- 2-22 n nee 409 326 42 |_--------- (1) 

Philippine Islands ?____-----------------------------|---------e|eonc rr gan fr 1, 292 5, 006 

Rumania.....---.--------.--------------------------| ee -er-- 29 |..--------|---------- (t) 

Southern Rhodesia....------------------------------| 15, 692 35, 046 72,099 | 105, 913 183, 395 

Turkey (Asia Minor)-..-..--------------------------- 55, 196 75,379 | 119,844 | 150, 514 (2) 

Union of South Africa_.....-....--------------------| 19, 371 34, 078 61, 357 90, 431 173, 141 

U.S. S. R. (Russia) .-.---..------------------------- 65,900 | 109,400 | 127,400 | 177, 900 (1) 

United States (shipments) ----..---------------------- 157 857 375 523 273 

Yugoslavia.......----------------------------------- 39, 141 26, 248 47, 352 52, 367 54, 044 

299,000 | 409,000 | 617,000 | 794, 000 (1) 

- 1Data not yet available. | 2Exports. 3 Imports into the United States. | 

| oe WORLD TRADE 

Chromite is an important commodity in world trade. Except for a 

the U. S. S. R. (Russia) the principal producing countries consume _ 

only small quantities and the major consuming countries produce — 

only a small fraction of their requirements. World exports in 1936 

probably were the largest on record and are estimated at 700,000 

metric tons. Southern Rhodesia, with a large increase, was the 

principal exporter followed by Turkey and Union of South Africa. 

Figures on imports of chromite into consuming countries in 1936 

are not yet complete, but available data indicate that the three 

principal importing countries, in order of quantity, were the United | 

States, Germany, and Sweden. — 
A brief summary of the activities in the principal chromite produc- 

oe -ing-and- consuming countries, other than the United States, follows,
 _ ee 

Canada.—Figures on the production of chromite in Canada during 

1936 are not yet available, but a small quantity was produced from 

the Thetford-Black Lake area of the Eastern Townships of Quebec. 

Chromite was mined also near Obonga Lake, northwestern Ontario, | 

by the Chromium Mining & Smelting Corporation. 

_ Cuba.—The entire Cuban output moves to the United States; 

imports into the United States from Cuba in 1936 were 71,086 metric | 

tons compared with 48,509 tons in 1935. Cuban ores are low grade 

and used principally for refractories. oo, 

Cyprus.—The Cyprus Chrome Co., Ltd., continued to develop its 

chromite deposits on the lease at Troodos. - 

-France.—France depends on foreign sources for its domestic require- 

ments. Imports for the first 11 months of 1936 were 43,666 metric tons. 

Germany.—Germany produces no chromite. Imports were 123,375 

metric tons. in 1936 compared with 95,440 tons in 1935. Of the 

German imports in 1936, 53 percent came from Turkey and 30 percent. 

from the Union of South Africa. 
India.—Production of chromite in India has been increasing, but 

actual figures for 1936 are not yet available. Waterborne exports 

declined slightly from 26,472 metric tons in 1935 to 25,389 tons in 

1936, however these figures do not include exports through Mormugao | 

which amounted to 15,399 tons in 1935.
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New Caledonia.—New Caledonia is one of the important sources of chromite, and preliminary figures indicate that the output in 1936 was 47,837 metric tons. Exports were 78,266 metric tons in 1936 compared with 73,791 tons in 1935. Reductions in the mining tax on chromite were made late in 1936, apparently to encourage the milling | of chrome ore in the colony. : 
Norway.—Imports of chromite into N orway in 1936 were 41,953 metric tons, and exports of ferrochromium were 11,031 tons. | 
Philippine Islands.—Exploration in the Philippines during recent | years appears to have developed a considerable reserve of chromite, Imports of chromite into the United States from the Philippine Islands in 1936 were 5,066 metric tons containing 50 percent Cr,Q3. 
Southern Rhodesia.—The output in 1936 was 183,395 metric tons, an increase of 73 percent over 1935 and the largest since 1930. South- ern Rhodesia has again established itself as the principal world pro- : ducer of chromite. | Southern Rhodesian ore moves through the Port of Beira in Portu- guese Hast Africa for shipment to world markets, and all ore moving | through Beira originates in Rhodesia. Chrome ore exported from Beira totaled 185,942 metric tons in 1936 compared with 103,550 . tons in 1935. 
Sweden.—Imports of chromite into Sweden increased from 41,193 metric tons in 1935 to 50,689 tons in 1936. Exports of ferrochromium 7 from Sweden were 11,342 metric tons in 1935. 

| Turkey.—Production of chromite in Turkey continued at the high level reached in 1935. Virtually all ore is exported as there is little or no domestic demand; exports in 1936 were 149,642 metric tons, a | small increase over the 145,723 tons exported in 1935. The newly discovered deposit near Ergani is being developed and will be in | production early in 1937. 
Umon of South Africa.—Production of chromite in the Union of | South Africa in 1936 reached a record figure of 173,141 metric tons compared with 90,431 tons in 1935, an increase of 92 percent. Large . increases in output during recent years have made this country one of the chief sources of chromite. Exports in 1936 were 99,242 metric tons, a large increase over the 60,438 tons (revised figure) exported in 1935. | 
A new deposit on farm Jagdlust No. 333 in the Lydenburg district was being developed during the year. The seam, which is usually about 5 feet thick, comprises friable ore and is exposed by trenching at 150-foot intervals for a distance of 3,000 feet.° 

_ _ Chromite from the Union of South Africa moves to world markets through the port of Lourenco Marques, Portuguese East Africa, and all exports from Lourengo Marques originate in the Union of South Africa. During 1936 there were exported through Lourengo Marques 90,160 metric tons of chromite compared with 96,355 tons in 1935. S the 1936 shipments, 33,813 tons were consigned to the United 
tates. | 
U.S. S. R. (Russia).—The U.S.S. RB. (Russia) is one of the largest producers of chromite. Output has been increasing and in 1935 amounted to 177,900 metric tons; figures for 1936 are not yet available. Exports are small, as the bulk of the output is consumed in domestic 

industries. 
10 Department of Mines, Union of South Africa, Quarterly Information Circular, July-September 1936, pp. 5-7.
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| | NICKEL | | 

For the second consecutive year world production of nickel has 
broken all previous records, reflecting the constantly increasing popu- : 
larity of this metal in its exceedingly diversified uses. Estimated 
world deliveries of nickel in all forms from all sources during 1936 were 
100,000 short tons compared with 80,000 tons in 1935 and 68,000 tons 

~ in 1929. Search for new deposits to share in this unprecedented de= = 
mand continued; and several of unproved size were discovered, chiefly 
in Canada. Other previously known deposits in many countries, 
notably Canada, Finland, Japan, and the U.S. 5S. R. (Russia), were 
developed to the producing stage. Canada, however, continued to 
supply about 90 percent of the world’s nickel requirements. Pro- 
ductive capacity in the Sudbury district was increased about 30 to 40 
percent by the two producing companies, so that full-time operations 
now will permit an annual output of about 128,000 short tons of 
nickel. Manufacturers of transportation equipment, particularly the 
automotive industry, continued to be the principal users of nickel. 

Quotations for electrolytic nickel cathodes remained unchanged at 
35 cents per pound throughout 1936. | 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 641
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| Salient statistics for nickel, 1934-36 

7 1934 1935 1936 | 

United States: 
Production (all byproduct of copper refining) __....-short tons_. 157 160 — 107 
Secondary production._.....-..---.---.---- 2. ---_--.-d0_._- 1, 850 1, 950 1,965 - 
Imports !___..--.------- eee een nee LO - 29, 298 37, 848 53, 136 
Exports ?_.......-..-.-----------------e---a 0 2, 727 2, 193 4,078 
Price per pound 3___.....-...--..----------------_._.___-cents_. 35 35 35 

Canada: 
Production...-...-....-.---------------...--.--_---Sshort tons_. 64, 344 69, 258 84, 869 
Imports._.......-----.--------------------------.--------d0___- 345 286 467 
Exports....-.---.--------------.----------------------- -d0_--- 59, 076 71, 363 86, 819 

World production (approximate) .-........-..-.-------------d0--.- 78, 925 83, 224 (4) 

1 Exclusive of ‘‘All other manufactures of nickel’; weight not recorded. . 
2 Exclusive of ‘‘Manufactures’’; weight not recorded. 
3 Price quoted by International Nickel Co. of Canada, Ltd., for electrolytic nickel at New York, in 2-ton 

minimum lots. 
4 Adequate information not yet available. 

DOMESTIC PRODUCTION 

- Aside from small quantities of secondary nickel recovered from 
scrap-nickel anodes, nickel-silver and copper-nickel alloys (including 
monel metal), and smaller quantities recovered in copper refining, the 

| United States is totally dependent on imports for its nickel supplies. 
| Capacity of the Huntington (W. Va.) rolling plant of the Inter- 

national Nickel Co., Inc., was expanded by the addition of another 
25-ton open-hearth furnace, and the laboratory and office buildings 
were enlarged. 

| IMPORTS AND EXPORTS 

Nickel content of nickel salis and metallic nickel produced in the United States as a 
byproduct in the electrolytic refining of copper, 1927-81 (average) and 1982-36 

Year Short tons Value Year Short tons Value 

1927-31 (average) .....---- 481 $279, 212 || 1984...__....--..--_-_- 157 $108, 414 
1982...._...-------------- 195 88, 515 || 1935...._...-------- 160 129, 500 : 
1933..._....-------------- 126 62,913 || 1936........-..----------- 107 Q 

! Bureau of Mines not at liberty to publish value. 

- Secondary nickel recovered as metal and in nonferrous alloys and salts in the United 
| States, 1927-36 

Year Short tons Value Year Short tons Value 

1927-31 (average) .-...-.-- 3,440 | $2,408,000 || 1934._._.._..._....- 2. 1,850 | $1, 295, 000° 
, 1932...._..---2------- oo 1,450 | 1,015,000 |] 1935___..-- 2-222 1,950 | 1, 365, 000 

1988..._----.---------- ee 1,650 | 1,155,000 || 1986........-........___- 1,965 | 1,375,000



| NICKEL AND COBALT — 643 

| Value of nickel imported into and exported from the United States, 1925-29 (average) 
7 and 1982-386 

Imports for consumption Exports " | 

jekel ove | M nickel ore anu- * 
and matte,| fac- Nickel vickel. Nickel- 

Year nickel ox- | tures monel German | Chrome 
ide, and and Total metal Manu- silver in electric Total 
alloys of | nickel and other factures bar resist- otal . 
nickel sheets le. e s, ance 

. |. with and | | Bioys” _Tods, or | wire a 
: copper, | strips - Sheets 

etc. | 

. 1925-29 (average) - - -|$11, 830, 285 |$177, 747 |$12, 008, 032 | $772,008 |$846, 292 | $296,272 | _() _|2$1,920,972 : 
, 1932__........-.----| 4,660,489 | 33,941 | 4,694,430 | 635,399 | 432,173 | 43, 219 1$250, 681 | 1, 361, 472 

1933____.....-....--] 10, 746,721 | 15,696 | 10,762,417 | 546,878 | 504,760 | 57,645 | 285,033 | 1,394, 316 
1934________......--] 13, 409, 338 | 21,995 | 13,431, 333 |1, 505, 286 | 738,515 | 95,562 | 372,900 | 2, 712, 263 - 
1935. .__...-...-....| 17, 128, 213 | 53,325 | 17,181, 538 |1, 207,048 {1,101,476 | 114,218 | 325,009 | 2, 747, 751 
1936__._............] 23, 785, 759 | 27,489 | 23,813, 248 |3, 060, 339 {3,635,430 | 144,176 | 414, 542 | 7, 254, 487 | 

1 Not separately recorded. ; 
2 Includes nickel salts valued at $6,400 in 1929 and $55,277 in 1930; not separately recorded for other years. 

Nickel imported for consumption in the United States, 1934-86, by classes | 

1934 1935 1936 
_ Class | | —___ 

Pounds | Value ; Pounds | Value | Pounds| Value | 

Unmanufactured: } | 
Nickel ore and matte..............-.-|11, 845, 865}$1, 608, 515/15, 924, 300/$2, 087, 259/23, 194, 329/$3, 048, 966 
Nickel alloys, pigs, bars, etc_.........|45, 799, 511/11, 616, 100/58, 858, 726|14, 877, 182/80, 528, 455|20, 259, 508 
Nickel oxide............--..----------| 950,236] 184,723] 912,907| 163, 772] 2, 550,073] 477, 285. 

Manufactured: 
Nickel silver or German silver in | 

sheets, strips, and rods_-__---.-...-- 75 74)_...------|-.--------|----------|---------- 
All other manufactures of nickel. ..._. Q) 21, 921 (!) 53, 325 ¢3) 27, 489 

~------+--|18, 431, 333].........]17, 181, 588|_.._.____.]28, 813, 248 

Oe bb Y TOG LOCOT LC ES Oe 

Nickel exported from the United States, 1934-86, by classes. 

1934 1935 1936 ; 

Class Te 

Pounds | Value | Pounds | Value | Pounds | Value 

Nickel roi Gad other alloges222777777”|}4 876, 450)81, 505, 286] 3, 452, 590|81, 207, 048] 6, 876, 504183, 060, 339 
Manufactures..............-..--.-.----.--- (1) 738, 515 (1) 1, 101, 476 () 3. 635, 430 
Nickel-chrome electric resistance wire....| 345,482] 372,900! 264,633} 325,009} 328,749] 414, 542 
Nickel silver or German silver in bars, 

rods, or sheetS-.-...-.-------.----------| 531, 339 95, 562} 668,448; 114,218] 950,803} 144,176 

1 Quantity not recorded. 
USES 

The uses of nickel are far too numerous to list here. Alloyed 
with iron and many other nonferrous metals or employed as metallic 
nickel, it meets the peculiar physical, chemical, and zsthetic qualities 
required in literally thousands of uses. Its ability to impart great 
strength and corrosion resistance to alloys is its outstanding char- 
acteristic. Other uses depend on the magnetic qualities found in 
alloys contaiming certain percentages of nickel. Manufacture of
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transportation equipment, particularly automobiles, continues as 
the dominant field of nickel consumption. For strengthening steels 
used in such highly stressed parts as axles, shafts, gears, connecting 
rods, valves, crankshafts, and steering knuckles and arms, nickel is 
generally specified, commonly with one or more other alloying ele- 
ments. Animportant recent development is the expanding use of nickel 
in cast iron; many automotive manufacturers now specify this mate- 
rial for crankshafts and camshafts. In busses, trucks, and railroad | 
rollmg stock (both passenger and freight) the tendency to reduce : 
deadweight to a minimum has accelerated consumption of nickel 
steels and other nickel alloys to save weight without sacrificing 
strength and safety. High strength-to-weight ratios and corrosion 
resistance of nickel alloys continue to make them suitable for highly 
stressed vital parts of ships and airplanes. } 

_ - Other important industrial uses of nickel alloys are in equipment for | 
petroleum producing and refining, mming, road and building construc- 

: tion, and food and beverage preparation and in the chemical, electric, 
textile, agriculture, pulp and paper, and steel industries. | 

Undoubtedly acceleration of rearmament throughout the world has — 
_ furnished an important outlet for nickel, as it is almost indispensable 

in the manufacture of munitions, armor plate, and other mechanized 
| equipment used in modern warfare. | 

Considerable progress was made in bright nickel plating. New 
oo developments in this field have been summarized by Johnson.® 

A detailed discussion of trends in nickel consumption may be found 
in The Nickel Industry in 1936, by Robert C. Stanley, President, 

| International Nickel Co. of Canada, Ltd. __ 

. | WORLD PRODUCTION 

| World production of nickel (content of ore) in 1932-36, by countries, in metric tons 

. [Compiled by R. B. Miller] 

Country 1932 1933 1934 1935 1936 

Australia (Tasmania).........-..---------- 1 Q |---| eee |ee ee | 
Brazil. ...----------.----------------------|------------ 31 39 5 478 
Canada_...-..__...--..---..:.--...--------| 13,786 | 37,768 | «58, 371 62, 830 76, 992 
Germany....-_--...----.------------------|.---- eee fee fee 272 Q) - 
Greece_....+-.--..-----------.------------ 953 - 1,377 | , 1, 063 (2) (1) 
India, British_........-...-----.---------- 945 989 1, 188 1, 488 1, 320 
Morocco, French.......-.-.._--_---------_|----- 2 |---| eee 186 (1) 
New Caledonia...-...-..--..-.---.-.----.- 5, 000 5, 000 8, 600 6, 300 () 
Norway...---.---------------------------- 975 969 1, 334 1, 235 (1) 
Southern Rhodesia..._-..-....-.----------|------------|-_----------|------.--

--- 58 71 
U.S. S. R. (Russia)__.---__-...-.-.---.--|2222os-s 2-2 [Looe 863 1,829] () 
United States 3__.... 2-2 eee 177 114 142 145 97 

21, 807 46, 257 71, 600 75, 500 (4) 

1 Data not yet available. 
2 Estimate included in total. 
3 Byproduct in electrolytic refining of copper. 

Canada.—For years production from the Sudbury district in 
Ontario has yielded about 90 percent of the world output of nickel, — 
and reserves are adequate to furnish similar proportions for decades — 
to come. Output in 1936 was the greatest ever recorded in Canada’s — 

2 Merica, Paul D., Progress in the Improvement of Cast Iron and the Use of Alloys: Howe Lecture deliv- 
ered before 147th Meeting of Am. Inst. Min. and Met. Eng., New York, Feb. 18, 1937. 

3 Johnson, L. W., Bright Nickel Plating: Met. Ind., Feb. 26, 1937, pp. 281-286. See also The Metal 
Industry, First International Electrodeposition Conference, Mar. 5, 1937, pp. 303-318.
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mining history: 169,737,864 pounds valued at $43,878,413 were pro- 
duced, compared with 138,516,240 pounds valued at $35,345,103 in 

| 1935. Two companies, the International Nickel Co. of Canada, Ltd., 
and Falconbridge Nickel Mines, Ltd., continued to be the main 
producers. 

The International Nickel Co. of Canada, Ltd.,* operated at capacity 
throughout 1936 and completed another expansion program by which . 
its capacity was raised by about a third to 10,000 tons of nickel per 
month. Two mines, the Frood and Creighton, produced 4,299,329 a 
short tons of ore; the former yielded 3,408,956 tons and the latter oe 
890,373 tons. The Frood now has enough stopes in operation to 
yield 13,000 tons of ore per day. The concentrator treated 3,317,988 
tons of ore; construction work finished during the year now permits 
a daily throughput of 11,000 tons, an increase of a third over its | 
previous capacity. The Port Colborne nickel refinery, which operated : | 
full time, produced 103,860,757 pounds of nickel; its capacity was | 
increased 50 percent during the year. Sales of principal - products 
by the company increased as follows from 1935 to 1936, respectively: 
Nickel in all forms, from 64,925 to 84,464 short tons; copper from 
116,505 to 132,977 tons; and platinum from 128,874 to 220,980 ounces. | 
From 1932 to 1936, inclusive, total sales of copper averaged 1.73 | 
pounds per pound of nickel sold and sales of platinum 1.14 ounces 
per 1,000 pounds of nickel sold. 

Falconbridge Nickel Mines, Ltd.,>5 was forced to shut down its . 
smelter in September owing to a fire at the Government plant supply- 
ing. power, but the company refinery in Kristiansand, Norway, ccn- | 
tinued operations at capacity throughout the year, and sales of nickel 
increased from 10,829,865 pounds in 1935 to 11,252,893 m 1936. 
Copper sales were 5,149,215 pounds in 1936, compared with 5,129,483 
in 1935. Ore treated totaled 327,783 tons in 1936, of which 126,782 . 

| tons were milling ore and 201,001 tons smelting ore. ‘The ore averaged 
1.9 percent nickel and 0.92 percent copper. An extensive expansion 

program: was-completed_in-Deecember, in-both the Ontario and_Kris-——_______ 
tiansand works, which will permit production and treatment of 36,000 
tons of ore monthly. For 12 months of operation and at 1936 metal 
yields the annual productive capacity. would be about 15,000,000 
pounds of nickel and 7,000,000 pounds of copper.” New mine develop- 
ment proved up considerably more ore than was taken out in 1936; 
ore reserves were 5,331,076 tons at the end of 1936, compared with 
4,059,475 tons at the close of 1935. | 

: Complete details concerning new developments at both Interna- 
tional Nickel and Falconbridge operations were presented by Hubbell.® 

Other small producers were Cuniptau Mines, Ltd., with an output 
of some copper-nickel matte from its smelter in the Temagami | 
district, Ontario, and the B. C. Nickel Mines, Ltd., which produced 
nickel-copper ore from development work at its property at Choate, 
British Columbia. According to widely circulated reports, the latter 
company made two shipments of ore (500 and 1,000 tons) to Japan for 

_. | testing which assayed 4 to 5 percent nickel and about 2 percent copper. | 
'* Diamond drilling has proved up whaf appears to be a sizeable ore 

body on the property of Denison Nickel Mines, Ltd., in the Sudbury 
Mining Divisiqn.’” Extensive development work is planned. 

4 International Nickel Co. of Canada, Ltd., Annual Report, 1936. . 
5 Falconbridge Nickel Mines, Ltd., Eighth Annual Report, 1936. 
¢ Hubbell, A. H., Sudbury Stepping Up Production: Eng. and Min. Jour., September 1936, pp. 453-459. 
7? Northern Miner, Jan. 14, 1937, sec. 3, p. 34. 

, 153886—387——-42
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_ Other discoveries were reported near Lake Athabasca, Saskatch- 
ewan,® and near Kenora, Ontario.® = = = | | 

Finland.—Prospecting and development of the Petsamo deposits 
| by the Mond Nickel Co., Ltd., continued throughout the summer of 

1936 with what were said to be favorable results. Considerable equip- 
ment was transported to the fields, and some 50 kilometers of road 

| were built. The company plans to construct an electric railway from 
the ore fields to Linahamari, a distance of about 50 kilometers, and 
a survey of the route was begun. Construction of a hydroelectric — 
power plant on the Pats River is another part of the project. A 
shipment of 400 tons of ore for testing purposes from Petsamo to 
Swansea was reported.’° . | - | 

~ India, British-——The Burma Corporation, Ltd., continued to ship 
nickel-bearing speiss from its mines in the Northern Shan States. | 

| Japan.—Of considerable importance to the Japanese was the for- 
| mation of the Japan Nickel Co. in 1936, with an authorized capital 

of 5,000,000 yen (about $1,500,000). Detailed plans have not been | 
_ published, but it is stated that a small plant with an annual capacity 

of 350 to 400 tons of nickel will be ready to operate by April 1937. 
Ore will be drawn from deposits in Gumma Prefecture, which are 

said to contain about 30,000,000 metric tons averaging 0.33 percent 
nickel. os 

Netherland India.—Samples of ore from the recently discovered 
| Boeloe-Balang nickel deposits in central Celebes were sent to Europe 

for testing. The main ore body is reported to comprise about 320,000 
tons of about 1.96 percent nickel, above which are 500,000 tons of 
weathered material some 1 to 5 meters thick which assays 1 to 1.5 
percent nickel.” a 

New Caledonia.—The first important shipment of nickel from New 
: Caledonia to Japan was made when a cargo of 3,000 tons of ore was 

| loaded on the Manju Maru at Kua in October. The ore came from 
the Ouli-Ouli mine, which is owned and exploited by the Japanese. 

The mining operations of the Société Calédonickel were reported 
late in 1936 to be at capacity; three mines were producing (the 

~ Guerioum Nos. 215, 70, and 174), and monthly production averaged 
about 4,500 metric tons. Another mine, the C. F., will begin pro- 
duction soon.” 
Norway.—The refinery of Falconbridge Nikkelverk, Aktieselskap, 

at Kristiansand, operated at capacity through the year on matte — 
shipped from the Falconbridge smelter near Sudbury, Ontario, : 
Canada. Enlargement of the refinery to permit an annual output of 
some 7,000 tons of nickel was completed during the year. 

United Kingdom.—The Clydach nickel refinery of the Mond Nickel 
Co., Ltd., produced 18,152 tons of nickel in the form of pellets and 
1,281 tons of nickel in salts in 1936. Productive capacity was in- 
creased to an annual output of 21,000 tons, and late in the year the 
company opened its new research and development laboratory at 
Birmingham. An excellent account of the history of nickel processing 
in the United Kingdom is now available." 

8 Wall Street Journal, Oct. 20, 1936. 
9 Vice Consul H. T. Dwyer, Fort William and Port Arthur, July 27, 1936. 
10 Consul General Herbert S. Goold, Helsingfors, Aug. 10, 1936. 
11 Crane, Burton, Japan: Eng. and Min. Jour., February 1937, p. 85. 
12 Metall-woche, Erschliessung von neuen Erzvorkommen: No. 11, Berlin, Mar. 14, 1936, p. 206. 
13 La Chronique des Mines Coloniales, Paris, Jan. 1, 1937, p. 38. 
44 Henry Wiggin & Co., Ltd., One Hundred Years of Progress: Centenary pub.
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U. S. S. R. (Russia).—An easily movable nickel smelter was com- 
pleted at Rezh about 80 kilometers from Sverdlovsk in the Urals , 
late in 1936, and the first matte was produced in November. It is 
proposed to operate the plant on the many small nickel deposits 
scattered through the Urals. Refining of the matte will be done at 
the Ufalei plant. 

Mining is said to have begun on the reputedly extensive nickel 
deposits near Monchegorsk above the Arctic Circle and some 600 | 
miles north of Leningrad.” | | | - 

World production of cobalt is centered in the Belgian Congo, | | 
Northern Rhodesia, Canada, and Morocco, and for many years there 
has been close agreement among the producers as to production and 

, marketing. This was culminated by the formation of the Cobalt 
Association in October 1934 which comprised principal producers . 
in the Belgian Congo, Northern Rhodesia, Canada, and Morocco. 
The Association of German Cobalt Producers joined it in 1935. _ 
The agreement, which was due to expire in August 1936, was renewed 
for 5 years, an indication of its successful functioning in the past. 

Although complete statistics on production are not available (the 
| principal gap during the past few years being in the Belgian Congo 

output), it is apparent that an all-time record for world production 
of cobalt was established in 1936. | 

Prices.—Quoted prices for cobalt ore are in cents per pound of | 
contained cobalt in carload lots f. o. b. shipping point in Ontario and 
range from 40 cents for ores containing 8 to 9 percent Co to 55 cents 
for those assaying over 14 percent. These quotations remained un- 
changed throughout 1936, but the keen demand for cobalt ores resulted 
in sales at considerably higher figures. The New York contract 
price for cobalt metal, less quantity discounts, remained at $1.25 
throughout the year, while the London price stood steady at 5s. 3d. 

_______The spot price_on_500-pound lots in London strengthened from 5s. 3d. 
in January to 6s. in May and to 7s. in November. The domestic — 
quotation for black oxide (70 to 71 percent Co) opened 1936 at $1.39 
to $1.49 per pound, was reduced 10 cents per pound on January 20 
when the Canadian trade agreement became effective (reducing the 
duty 50 percent, from 20 to 10 cents per pound), and was raised to | 
$1.41 to $1.51 early in May (where it remained the rest of the year). 

The London quotation of 4s. 10¥%d. to 5s. in the early part of 1936 
was raised in June (5s. to 5s. 6d.) and again in November (5s. 4)4d. 
to 5s. 7%4d.). The extension of the cobalt cartel doubtless helped to 
strengthen prices. | | 

DOMESTIC PRODUCTION . . 

Reported occurrences of cobalt minerals are numerous, but the 
size and grade of these deposits are such as to preclude their commercial 
development under prevailing prices. A recent Government report 
presented details concerning mineral supplies in the Boulder Dam 
area, and conclusions concerning possible supplies of cobalt in the 
region (mainly in the Yellow Pine or Goodsprings district in southern 
Nevada, from which small shipments of cobalt ore were made in 1922) 
were as follows: 1° 

18 Bureau of Foreign and Domestic Commerce, Metals and Minerals: Jan. 29, 1937, and Dec. 9, 1936. 
16 J. §. Geological Survey, Mineral Resources of the Region Around Boulder Dam, Bull. 871, 1936, p. 87.
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| * * * Without much doubt several hundred tons of material containing 
about 2 percent of cobalt could be readily produced from existing explorations, 
but conditions do not warrant the hope for a large reserve. 

A western electrolytic-zinc plant recovered 6.438 tons of residues 
in 1936 which contained 4.084 percent Co, but no shipments were 
made. 

Thus the United States has been wholly dependent for many years 
on imports for its supplies of cobalt. 

IMPORTS | 
Cobalt ore, cobalt (metal), oxide, and other compounds of cobalt imported for consump- 

7 tion in the United States, 1933-36 

1988 1934 1985 1936 

Pounds Value | Pounds | Value | Pounds | Value Pounds Value 

Cobalt ore._..-.-.| 556,119 | $117,261 | 748,513 | $47,435 | 419,110 | $46,608 | 1,039,760 | $77, 965 
Cobalt (metal)..-.| 281,713 | 331,828 | 506,119 | 599,791 | 563,866 } 630, 289 883, 377 | 1, 014, 965 
Oxide_............| 568,057 | 413,584 | 328,730 | 258,172 | 557,083 | 503,445 | 813,642 | ’ 885, 566 
Sulphate.-..--.-..| 51,045 | 13,225] 43,590] 11,350] 80,082] 23,333 46,472 | 16, 502 
Other salts and 

| compounds......} 48,186 | 14,607 197 305 | 472 679 186 277 

Cobalt and cobalt ore imported into the United States, 1934-86, by countries 

1934 1935 1986 
Country | 

| Pounds Value Pounds Value Pounds Value | 

Australia...........---------| 76,388 | $6,719 34, 25 $2, 184 |_.....------|_----------- 
Austria._.......-----.---.----|------------].-----------|------------]------------ 37 | $280 . 
Belgium.-...-...-......-.--..| 431, 750 | 518,856 | 498,659 | 659,543 | $70, 868 998, 897 
Canada..........--.-.---.-.--| 708,850] 81,553 | 384, 885 44,424 | 1,026,320 75, 565 
France......-.---------------- 1, 602 2,195 |..-.--------|------------|------------|------------ 
Germany..-.--..--.--.-......| 36, 042 37, 903 63, 007 67, 852 4, 482 5, 030 
India, British...-...._.-----..]---..--..--.|-----.....--|-----.------|------------ 13, 440 2, 400 
United Kingdom.........-..|----.------.|------------ 2,200 |. 2, 894 7, 990 10, 758 

weceeeeeee--| 647,226 |......-..--] 676,897 |_.......----| 1,092, 930 

USES | 

The principal uses of cobalt are somewhat evenly divided between 
the metallurgical and ceramic fields. Metallurgical uses are for high- 
speed cutting steels, for making stellite alloys (cobalt and chromium, 
commonly with small amounts of other metals) used for cutting metals 
at high speed, and for making permanent magnets. Small quantities | 
of the metal are also used as a binder in making cemented tungsten 
carbides. Announcement was made early in 1936 that a new nickel- 
cobalt-aluminum alloy “‘Alnico’”’ had been developed by the General 
Electric Co. Permanent magnets made of it are able to lift as much 
as 60 times their own weight when designed for that purpose. A 
noteworthy development in cobalt plating during 1936 was the dis- 
covery that the use of small quantities of cobalt with other chemicals 
in nickel-plating solutions permits production of bright nickel electro- 
deposits as an undercoating for later chromium plating.” | 

1986 ras Louis, Use of Cobalt-Nickel Solutions to Produce Bright Electrodeposits: Steel, July 13, 

» p. 43. a |
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The principal use of the oxide is in the ceramic industry, where its 
coloring properties are utilized in fine china and glassware. Other 
compounds of cobalt are employed as driers in paint and varnish. 

WORLD PRODUCTION _ 

World production of cobalt, 1984-36, in metric tons 

[Compiled by M. T. Latus] 

- ss 19384... --}---- 1985 1936 ae oo 

Country Cobalt-bearing material [| [| #| #|... |. |... 
Gross | Cobalt} Gross | Cobalt | Gross | Cobalt 

. weight | content| weight | content} weight | content 

Australia: Queensland..| Cobaltite concentrates, etc._| () 8 jee ely} (1) . 
Canada: Ontario_._.._._.| Cobalt, alloys,and chemicals.| (1) 270 (4) 309 (1) 400 
India, British: Burma?_| Cobaltiferous nickel speiss..| 3, 861 135 | 4,492 157 | 4,669 163 
Japan.....-..--.---.-.-| Cobalt concentrates........_]...---.-]------_- 191 (1) ~ Q) (4) 
Morocco, French.......| Cobalt ore; average cobalt } 1,618 178 | 4,070 445 | 3,370 371 

content estimated at 11 

Northern Rhodesia..... obbaltiferous copper ore.....| (1) 581 ¢)) 417 (1) 461 

1 Data not available. 
3 Year ended June 30 of year stated. 

Belgian Congo.—Production of cobalt by the Union Miniére du 
Haut Katanga continued and presumably increased to correspond 
with the larger copper output. 

Canada.—The Ontario Department of Mines reported total produc- =—s_—> 
| tion of cobalt (including metal and metallic content of oxides sold and | 

of ores and residues exported) at 881,995 pounds valued at $801,857 
in 19386 compared with 681,419 pounds valued at $512,705 in 1935. 
Exports of cobalt metal, alloys, oxides, salts, and ores were valued at | 
$842,947 in 1936 compared with $541,554 in 1935. The Nipissing 
Mining Co., Ltd., shipped most of the cobalt ore, but the Agaunico 

___mine became an important shipper during the last half of the year, 
Jt was reported that the Nipissmg company, while sinking along an 
old cobalt vein, ran into a sizable deposit late in 1936. Smaller 
shipments were made by many other operators and numerous lessees. | 
Much of the cobalt production from this camp now comprises small 
clean-up operations underground in areas where cobalt-bearing ground 
was left in the earlier silver-boom days. In addition, considerable | 
cobalt is recovered by hand-sorting at old waste dumps. | 

By far the larger part of the cobalt ore or concentrates produced in © 
this district in 1936 was exported as such; the remainder was shipped 
to the Deloro smelter for processing into metal or oxides (principally 
the latter). Cobalt contained in silver ores shipped from the O’Brien 
mine near Cobalt is also recovered at Deloro. | 

Morocco.—The Société Miniére de Bou-Azzer et du Graara con- 
tinued development of its mine at Bou-Azzer about 180 kilometers 
southeast of Marrakech in the Anti-Atlas and shipped cobalt ore to 
Europe throughout 1936. Cobalt production in Morocco totaled 371 
metric tons in 1936 compared with 445 tons in 1935. A detailed micro- 
scopic study ® revealed that the principal cobalt mineral is skutter- 
udite (CoAs;), associated in places with sefflorite (orthorhombic 

18 The Northern Miner, 2d sec., Oct. 15, 1936, p. 17. | 
19 Orcel, J., and Jouravsky, G., Le Minerai de cobalt de Bou-Azzer (Maroc), sa composition, mineralogie, 

et gtrneture: Cong, internat. Min., Metal. et Geol. Appl., 7th sess., Paris, Oct. 20-26, 1935; sec. geol. appl.,
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_ CoAs,) and with léllingite (FeAs,). Erythrite is found at the outcrop. 
| In places the ore carries considerable gold. : | 

_ Northern Rhodesia.—Production of cobalt in Rhokana cobaltiferous | 
copper ore was 461 metric tons in 1936 compared with 417 tons in 
1935. A new selective flotation process was evolved by the Rhokana 
Corporation for treating the cobalt-copper ore from the Nkana mine, 

| by which converter slag lower in copper and higher in cobalt is 
| produced from a separate cobalt concentrate.” United States Patent 

| 2058126 was granted to I’. L. Bosqui of Nkana for a process by which 
ferrocobalt is produced by electrolytic treatment of a cobalt-iron-copper 
alloy.! 

_ 0 Bosqui, F. L., The Separation of Cobalt and Copper Minerals by Selective Flotation: South African 
Min. and Eng. Jour., Jan. 18, 1936, pp. 661-662. 
71U.S. Patent Office Official Gazette: Vol. 471, no. 3, Oct. 20, 1936, p. 626s
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MOLYBDENUM ~ | 

Probably no other metal has experienced as phenomenal a growth 
in output during the past decade as molybdenum; molybdenite is one 

~~~ of the few common ferro-alloying minerals of which the United States ~~ 
has ample supplies for its own needs. During the past decade, domes- 
tic production increased from 1,143 short tons of molybdenum in 
concentrates in 1927 to 8,593 tons in 1936, or roughly 750 percent. 
This remarkable increase has been due to the growing realization that 
alloy steels and more recently alloy irons containing small amounts 7 
of molybdenum can better meet the ever more rigid and exacting 
specifications of manufacturers of steel and iron equipment for | 
myriads of special uses. 

In recent years the United States has produced 75 to 90 percent of 
the world output of molybdenum. The relatively small production in 
foreign countries comes mainly from Norway and Mexico. Exports 

. of molybdenum from the United States are not known exactly, since 
they are not separately classified in trade statistics, but they are 

| believed to comprise 50 to 75 percent of the domestic production. 
During 1936 a construction program by which the productive 

capacity of the principal producer, Climax Molybdenum Co., will be 
almost doubled was virtually completed. Of considerable importance, 
also, was the entry of Utah Copper Co. as a producer of molybdenite 

~ 1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. Figures on domestic production compiled by H. W. Davis, 
of the Bureau of Mines. 651
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concentrates from its open-pit operation at Bingham. In an emergency 
| this expansion of productive capacity might prove of inestimable value 

to the United States, for in certain vital uses it has been found that 
molybdenum can substitute for other alloying metals of which domestic 
supplies are deficient for even normal requirements. Even with oper- 
ations scaled up to developed capacity, the known reserves of molyb- . 
denum are adequate for at least several decades. : 

Prices.—Prices for molybdenite concentrates carrying 90 percent _ 
| MoS, were quoted nominally by the Engineering and Mining Journal 

at 42 cents per pound of contained MoS, throughout 1936. London 
prices for the same grade of concentrates were quoted in January 1936 
at 34s per long ton unit (22.4 pounds of MoS.) and strengthened to 
35s in February and to 37s in March, where they held until December 
when the quotation rose to 39s. This price rise was equivalent to an 
increase of from 38 cents per pound of MoS, in January to 43% cents 
in December. | | 

| Salient statistics of the molybdenum industry in the United States, 1934-86 } 

: | | 1934 1935 1936 | 

Production: _ , | 
Ore_.....-..---------------------------------.------short tons..| 1,339,000] 1, 384, 000 2, 269, 000 
Concentrates_.--..---...--.-----_-.-.-.-------.---.------d0...- 9, 119 11, 786 17, 686 

Molybdenum contained:  - . 
Average._-.--.--.-----.--------------.-----.--percent__ 51. 33 | 48. 84 48. 59 
Total___-_...-..-------.-.--.------------------pounds._| 9, 362,000 | 11,512,000 | 17, 186, 000 

| Shipments (molybdenum contained): 
“ Pounds......_..--.------------+--------------------------------]| 9,377,000 |? 10,892, 000 | 17, 959, 000 

Value 3__.....-_---.-.------2------------------------+----------| $6, 502, 000 |? $7,261, 000 $11, 933, 000 
. Imports (molybdenum contained): 

Pounds..-...--..-..-...-------------- eee 213, 928 68, 758 49 
. Value_._-..-2 20-22 eee eee eee $124, 156 $40, 721 $213 

1 Figures for molybdenum exported not separately recorded. 
3 Revised figures. . , 
§ Estimated by Bureau of Mines. 

| DOMESTIC PRODUCTION | 

Arizona.—The Arizona Molybdenum Corporation maintained 
steady operations at its property on Copper Creek near Mammoth, 
Pinal County, and treated 87,021 short tons of ore during 1936, from 
which 1,165 tons of concentrates containing 1,320,891 pounds of 
molybdenum were recovered. _ 

_ The Molybdenum Gold Mining Co., a subsidiary of the Molybde- 
num Corporation of America, continued to mine complex ore from the 
oxide zone in the Mohawk and New Year claims near Mammoth, from 
which gold, silver, lead, molybdenum, and vanadium were recovered 
in its flotation mill. Near by the Mammoth-St. Anthony, Ltd., 
produced similar ore from its Mammoth mine, which was treated in the 

olybdenum Gold Mining Co. mill. Cooperative work between the 
United States Bureau of Mines, the Missouri School of Mines, and the 
Mammoth-St. Anthony, Ltd., by which successful flotation methods 
for treating these complex ores were developed, was described by 
Clemmer and Cooke.! Recent developments in the area, including a 
brief geologic description of the properties together with an outline of 
milling methods, were summarized by Huttl.2 The capacity of the 

~ 1 Clemmer, J. Bruce, and Cooke, S. R. B., Flotation of Complex Molybdenum-Vanadium Ores from 
Mammoth, Arizona: Rept. of Investigations 3333, Bureau of Mines, 1937, 51 pp. 

4 Huttl, J. B., Gold and Molybdenum from Rehabilitated Mines in Mammoth, Arizona: Eng. and Min. 
Jour., June 1936, pp. 286-287.
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mill is reported to have been increased from 200 to 300 tons of ore 

er day. | 

° Colorado. —The Climax Molybdenum Co., world’s largest producer 

of molybdenum, operated its mine and mill at capacity throughout 

1936, having mined 1,994,926 tons of ore from which 14,211 tons of | 

concentrates containing 15,216,806 pounds of molybdenum were 

recovered. ‘The phenomenal growth in production by this company is 

indicated by the following table: 

: ~ Molybdenum (element) contained _in concentrates produced from the Climax deposit, a 

Colorado, 1918-36 1 

Pounds _ Pounds 

1918___...._--------+---- 342, 1930_.__---.-_---------- 3, 083, 000 

1919_.___._-------------- 152, 648] 1931__.-.--------------- 2, 644, 399 

1924_.__..._.-.---------- 156, 935|19382...__._.------------ 1,913, 395 

1925_.__....------------ 821, 757 | 1938__..---------------- 5, 028, 695 

1926............___----- 1,057, 367| 1934__._-.-------------- _8, 378, 683 

1927....__...._.____.--. 1, 858, 228 | 19385_.-.---------------- 10, 168, 635 

1928.._____..__...__.--- 2, 957, 845] 1986_.__.-.-------------- 15, 216, 806 

1929......._._______._-. 8, 529, 295 | 

1 None produced, 1920-23, inclusive. . | : | 

The elaborate construction program recently undertaken by the a 

company, leading toward an increase in productive capacity from 

about 4,000 to some 10,000 to 12,000 short tons of ore per day, and 

addition of modern surface housing for employee welfare were virtually 

completed late in 1936, although it was expected that full operations — 

at the new rate would not be reached until the spring of 1937. 

Detailed descriptions of recent developments at Climax were presented : 

by Coulter,? and a lengthy article * giving an account of the growth : 

of this great enterprise also appeared recently. As an additional 

step in its progressive program, Climax started construction of anew 

laboratory in Detroit, Mich., to be used for research in connection 

__ with sales-promotion work.’ | 
~~ New Mexico.—The Molybdenum Corporation of America operated = 

its mine and mill, some 7 miles east of Questa along the Red River, 

continuously throughout 1936. Most of the ore treated was mined by 

leasers from older parts of the property, company miners having been | 

engaged principally in development work on a lower level just being 

: opened up. The ore is relatively high grade and the tonnage treated 

comparatively low. 
Utah.—A notable development in the domestic molybdenum indus- 

try in 1936 was the successful recovery of molybdenite from copper 

ores mined and treated by the Utah Copper Co. from its huge open-pit 

operation at Bingham. The annual report of the Kennecott Copper 

Corporation describes this new development as follows: 

The principal metallurgical development of the year was the inauguration of 

the production of molybdenite as a byproduct from the concentration of certain _ 

copper ores. Research in the separation of this mineral had been under way for 

many months, but it was not until the last quarter of the year that production 

was begun in a small way. Marketing of the product was commenced in Decem- 

ber. While the outlook for earnings from this new source is promising, no definite 

evaluation of the amount thereof can be made at this time. 

3 Coulter, W.J., Climax: The Explosives Engineer, November 1936, pp. 323-329. Coulter, W.J., Molyb- 

denum Operations at Climax: Mining Cong. Jour., January 1937, pp. 54-56. 

4 Fortune, Element Number Forty-T wo: October 1936, p. 105. . 

5 Tron Age, June 4, 1936, p. 95.



| 654. . : MINERALS YEARBOOK, 1987 | ; 

A later report,’ quoting D. D. Moffat, general manager of Utah 
Copper Co., stated that the value of the molybdenite recovered is 
only a few cents to the ton of crude copper ore treated ; and EK. T. 

| Stannard, president of Kennecott Copper Corporation, later released 
a statement’ that production was running at about 700,000 pounds of 
MoS, per month. This amounts to 420,000 pounds of Mo monthly 
or about 5,000,000 pounds per year. Maintenance of operations ata _ 
rate permitting this production would be contingent on conditions in 
the copper market; fluctuations in copper production would result in 

| fluctuations in molybdenite output. | | 
Washangton.—The Deertrail Monitor Mining Co. (409 Metals Bldg., 

) Spokane) did considerable development work at its Monitor mine near 
Fruitland, Stevens County, installed a 50-ton mill, and started oper- 
ating late in December. Crude ore mined during 1936, mainly in 
development work, amounted to 2,000 tons, the ore running about 
1 percent MoS,. “Only 200 tons were treated, from which 2 tons of 

| ' concentrates were recovered. , 7 
Installation of a 50-ton concentrating plant and mining of 500 tons 

of molybdenite ore were reported by Copper Mining Co. (Goose 
| ' Prairie, Wash.), at its property near Yakima, Yakima County. The 

company expects to be in production by the summer of 1937. 

| | | _ IMPORTS AND EXPORTS . . 

Imports of molybdenum or compounds of molybdenum are neghi- — 
: gible. Exports of molybdenum, principally in the form of concen- 

trates, are a very important item in the domestic molybdenum 
industry. Exact figures are not available, since molybdenum is not 

; separately classified in export statistics; but it is reasonably certain 
Oo that 50 to 75 percent. of the domestic production of concentrates is 

| 7 exported. In 1936 roughly two-thirds of the total United States 
a production of concentrates was shipped abroad. 

| Molybdenum ore and concentrates, ferromolybdenum, molybdenum metal and powder, : calcium molybdate, and other compounds and alloys of molybdenum imported for 
consumption in the United States, 1927-86 

Molyb- Molyb- 
Year genum Value Year denum Value 

(pounds) | (pounds) 

1927... 14, 198 $16, 184 || 1982..-...- 2-2 44 $89 1928.22 ee 576 1, 385 || 1933_..-2.2-- 222 670 601 1929... 22 1, 627 2, 384 |} 19384... 22-22 le 213, 928 124, 156 1980... 2k 144, 963 283,846 |} 1935... 22-2 el ’ 68, 758 40, 721 1931.._- 22. 210, 766 213, 660 |; 1936...--..--- ek 49 213 
ed I 

USES 

Molybdenum is used principally in the iron and steel industry for 
making special alloy steels to be used under high fatigue loads, 
scorching temperatures, tremendous pressures, or severely corrosive 
conditions. It may be employed alone as an alloying material but 
commonly is added along with such other well-known ferro-alloy 
metals as chromium, nickel, tungsten, manganese, and silicon. Use 
of molybdenum high-speed tool steels for cutting metal at high speeds, 

6 Engineering and Mining Journal, April 1987, p. 203. 
‘ Engineering and Mining Journal, Metal and Mineral Markets, May 13, 1937, p. 3.
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and therefore high temperatures, is apparently expanding;® such 
steels contain approximately 8 percent molybdenum and 2 percent | 

tungsten, along with small amounts of chromium, vanadium, or 
possibly cobalt. The manufacture of automobiles, trucks, busses, : 
airplanes, railroad equipment, and equipment for petroleum producing 
and refining constitute important outlets for the use of molybdenum- — 
bearing alloys. Increasing quantities of this metal have recently 
gone into the manufacture of cast iron which must withstand certain | 

severe requirements. Detailed discussions of the uses of molybdenum 

_ in steel and iron and of the many applications of these products m 
industry may be found in the numerous pamphlets issued by Climax _ 

Molybdenum Co.’ | | 
A promising use for molybdenum is in a new method for bright- 

plating zinc developed by Grasselli Chemical Co.’° A new process 
for the electrodeposition of molybdenum was also announced during | 
the year." , - 

WORLD PRODUCTION 

Although at least 80 percent of the molybdenum output of the 
world is produced by the United States, small tonnages are mined in | 

- a few foreign countries. a | oe 

World production of molybdenum ores and concentrates,! 1982-36, in metric tons 

- | [Compiled by M. T. Latus] 

Country 1932 1933 1934 1935 1936 

Australia: | | | | 
New South Wales (concentrates) ---------------- 4 6] - 5 i (2) 

Queensland (concentrates) _.._------------------- 2 5 1 | 11 (2) 

China (ore containing 45 percent Mo) -_-------------- (3) 1 2 @) | (?) 

Chosen (ore) ....------------------------+------------ 45 105 104 106 (2) . 

Japan (dressed ore)_..-.-----------------------------|----------|---------- 5 6 (2) 

Mexico (content Mo)......-------------------------- 3 40 467 687° 534 

Morocco, French (concentrates) ‘.. ..---------------- (3). 117 149 190 (2) 

Norway (content Mo)..----------------------------- 158 248 146 | | 388 (2) 

Peru (concentrates) ......--------------------------- 7 9 15 13 19 

——-- __.._ Rumania Bi-Mo ore) -.-..-------------------------- me eee eee ee 6 14 : (7) . : 

Henan Gistes (content MO) TE 0s FBT | 4 247 | 8 222 | 7,798 
Yugoslavia_._....-.-.-------------------------------|----------|----------|---------- «18 (?) 

1 Molybdenum content of ores and concentrates not available. 
2 Data not yet available. 
3 Less than | ton. 
4 Exports. , 

Canada.—A. 150-ton flotation mill was installed at the property of | 

the Phoenix Molybdenite Corporation in Renfrew County, eastern 

Ontario, and considerable development work was done on the mine, 

ore from which is said to run 1 to 1.5 percent Mos,.” 
Mexico—The Mexican output of molybdenum comes entirely as a 

byproduct from the Greene Cananea Copper Co. operation, where : 

labor difficulties caused cessation of work during part of the year. 
Norway.—Production comes entirely from the Knaben mine near | 

Kristiansand ; exports of molybdenite were 745 tons of concentrates in 

1936 compared with 627 tons in 1935. : 

103 Steel, Molybdenum-Tungsten High Speed Steel is Finding Wide Acceptance in Industry: Mar. 15, 

. 9 Climax Molybdenum Co., Molybdenum in Industry; Molybdenum in Steel; Molybdenum in the 

Foundry; and The Moly Matrix (monthly): 500 Fifth Ave., New York. 
109 Tron Age, Oct. 5, 1936. 
11 Chemica] Industries, vol. 39, no. 6, December 1936, p. 597. 
12 Metal Bulletin (London), June 19, 1936, p. 12; Sept. 22, 1986, p. 11.
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TUNGSTEN | 

| In company with all other ferro-alloy metals, tungsten in 1936 con- 
tinued the remarkable recovery that began in 1934. The world pro- 
duction in 1935 (exclusive of Spain and Argentina)—21,900 metric : 
tons of equivalent 60-percent. WO; concentrates—was the largest on 

| record, except for the two peak war years 1917 and 1918, when world | 
output was 25,797 and 31,917 metric tons, respectively. Data are 
not yet at hand on which to base even a rough estimate of world pro- 
duction for 1936, but it seems likely from the few details available 
that the 1936 figures will at least equal and may very well surpass 
those for 1935. Although production in China has increased markedly 
since 1934, the most striking feature in the world picture has been 
the phenomenal rise in exports from Burma, which during 1936 
apparently exceeded those from China. 

| United States production, which had been ample for the meager 
apparent domestic consumption during the worst depression years, 

| continued to rise, but not nearly as rapidly as did consumption. Im- 
ports therefore increased sharply. - 

Prices.—London prices for Chinese wolfram concentrates containing 
65 percent WO;, as quoted by the Mining Journal (London), opened 

| 1936 at about 35s per long-ton unit of WO,, c.i. f., declined steadily to a 
low of 25s in August, recovered to 29s in September, and finally 

. rose to about 32s 6d in December. According to the Engineering and 
| Mining Journal domestic scheelite quotations were steady at $16 per 

short-ton unit of WO; in January-May, inclusive, then declined to a , 
low of $14 in August, after which they rose again to $15.50-$16 in 
December. | 

Saltent statistics of the tungsten industry in the United States, 1935-86 

| . 1935 1936 

Short Value Short Value 

Concentrates shipped (60 percent WO3)____.__._____._- 2,395 | $1, 921, 017 2,612 | $2,323, 818 
Imported for consumption (W content) _.__-._......___. 446 461, 961 1, 883 1, 676, 823 

‘ Stocks in bonded warehouses, Dee. 31: 
Ore (W content) ---_..-2222 202-2 eee 654 497, 730 541 414, 616 
Metal (W content)-.-._.-.....22.0- 02-2 20 34, 205 4 8, 798 

DOMESTIC PRODUCTION 

Under the impetus of the favorable prices that prevailed during 
1936, particularly throughout the last few months of the year, domestic 
tungsten mining enterprises increased the output from established 
producing operations and undertook considerable development work 
to reopen old but dormant properties. The output of tungsten con- 
centrates in 1936 (reduced to equivalent 60 percent WO;) amounted 
to 2,612 short tons compared with 2,395 tons in 1935, an increase of 
9 percent. Production was reported from Arizona, California, Colo- 
rado, Idaho, Montana, New Mexico, Nevada, and Washington; of 
these, Nevada maintained its position as the largest producer.
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Salient features of the domestic tungsten industry have been sum- 

marized by Leith and Liddell * and later by Segerstrom.™ 

Concentrated tungsten ores (reduced to equivalent of 60 percent WO;) produced in 

the United States, sold in 1927-36, and average price per unit 

Year Short Value orice pet Year Short Value price per 
tons unit tons unit 

1927.......-----| 1,164 | $724,000 $10.37 || 1932:-----------}| 396 | $218,304.) $9. 20 7 

1928.......----- 1, 208 753, 900 10. 40 || 1933.--...------ 895 514, 234 | 9. 58 

1929_.......---- 830 654, 000 13.13 || 1934....-.-.---- 2,049 | 1,791,316 . 14.57 

1930_...-..----- 702 509, 000 12.09 || 1935.--.-.-.---- 2,395 | 1,921,017 13. 37 

1931_.---------- 1, 404 928, 000 11.02 |j 1936.-.-.------- 2,612 | 2,323, 818 14. 83 

me 

Arizona.—Shipments of tungsten concentrates from Arizona opera- 

tions in 1936 totaled 423 short tons averaging 69.42 percent WOs, 

compared with 339 tons averaging 69.78 percent WO; in 1935. 

: By far the largest operator was the Boriana Mining Co., producing 

wolframite concentrates from its Boriana mine near Yucca, Mohave 

County. The tunsten occurrence here was recently briefed by the 

United States Geological Survey.” The Southwest Ore Corporation 

shipped 12 tons of htibnerite concentrates averaging 63 percent WO; 

from its Las Guijas mine near Arivaca in Pima County before selling 

the property to the General Electric Co. The latter company did 

not operate the mine in 1936 after acquiring it. Hiibnerite concen- 

trates were also shipped by A. H. Yeagley from surface operations 

near Dragoon, Cochise County. About 17 tons of scheelite concen- 

trates running 71.14 percent WO; were shipped from the Tungsten | 

Reef mines near Hereford, operated by J. J. Seeman, and additional 

scheelite was shipped by Gold, Silver, & Tungsten, Inc., from the 

Huachuca claims in the same vicinity. | 

California—Shipments of scheelite concentrates increased con- | 

_ siderably in 1936 over 1935, output having been reported. from two, 

 operations—the Atolia mine of the Atolia Mining Co. near Atolia in SO 

San Bernardino County and the tungsten-gold placer of Atolia Rand 

Placers, Inc., in the same vicinity. The former company is the 

larger producer and reported a 1936 output of 22,524 tons of ore 

averaging 0.8 percent WOs, from which 186 tons of concentrates 

running 67.26 percent WO; were recovered and about 180 tons shipped. 

A brief description of operations in this area was given by the United 

States Geological Survey.” 

A. E. Beauregard reported development work on his Black Rock 

group of scheelite claims-hear Bishop, Mono County, and the United 

States Vanadium Corporation on its Pine Creek mine near Indepen- 

ence. 
Colorado —Tungsten operations in Colorado center around the 

ferberite veins in Boulder County. The two largest operators are the 

Wolf Tongue Mining Co., operating a mill at Nederland, and Gold, 

Silver, & Tungsten, Inc., with a mill at Tungsten. Total shipments 

13 Leith, K., and Liddell, D. M., The Mineral Reserves of the United States and Its Capacity for Pro 

duction: National Resources Committee, Washington, D. C., March 1936, pp. 224-228. 

14 Segerstrom, C. H., The American Tungsten Industry: Mining Congress Journal, January 1937, p. 50. 

Beret D. Fane others, Mineral Resources of the Region Around Boulder Dam: U.S. Geol. Survey 

We it Do #., and others, Mineral Resources of the Region Around Boulder Dam: U. S. Geol. Survey 

Bull. 871, 1936, p. 90.
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| from the State in 1936 were 256 short tons of concentrates running 42.25 percent WO; compared with 519 tons running 45.06 percent WO; in 1935. Both of the above companies purchase ore, usually in very small lots, from as many as a hundred small operators and leasers, in addition to operating their own mines. Of the purchased | material, about half is obtained by hand-sorting old dumps, simple hand jigs being used at many operations. Old tailings are also being reworked. W. L. Tanner reported 488 tons of crude ore mined from the Tanner Group; from this 29 tons of concentrates running about 66 percent WO; were recovered. Shipments totaled 21 tons. . {daho.—Operations were started at the Ima mine on Patterson Creek about 11 miles east of May by the Ima Mines Corporation; 800 tons of ore were mined and milled at this operation in 1936, and about 15 tons of 65-percent WO; concentrates and 100 tons of sulphide con- — _ centrates containing silver, copper, and lead were recovered. Recent installation of new flotation equipment and jigs now permits a daily output of about 1,000 pounds of tungsten concentrates and 3 tons of , | sulphide concentrates. | . 7 _ _ Nevada.—Nevada retained its position as the largest tungsten pro- ducer in 1936, with a total output of 1,631 short tons of equivalent 60 percent WO; concentrates. Mostof the output came from mines of the a Nevada-Massachusetts Co. near Mill City, augmented by consider- able production from mines of the same company at Silver Dyke near | | Mina. Both operations produce scheelite but are quite different oo geologically. The Mill City deposits are tungsten-bearing contact- metamorphosed thin limestone beds within slates, whereas the Silver | Dyke deposits, recently described in detail by Kerr,” are tungsten- - bearing quartz-albite veins associated with diorite stock that in- : _trudes presumably Triassic volcanics and intercalated sediments. : Operations at Mill City were continuous throughout the year at the | present milling capacity of about 250 tons a day. A new flotation — | | unit was added to the mill to decrease slime losses. According to Kerr, the Silver Dyke operation consists of more than | a mile of tunnels and drifts, milling capacity is about 100 tons a day, and production at the present rate should total 250 to 300 tons of scheelite concentrates a year. Capacity was recently increased by improvement in milling, which was made possible by more abundant water supplies brought in from the nearby Pilot Range. The Rare Metals Corporation of New York completed its new mill- ing plant at Toulon on U. S. Highway 40 and the Southern Pacific Ry. about 10 miles southwest of Lovelock, and operations presumably began late in the year. The 150-ton mill will draw ore from the re- cently discovered Oreana deposit operated by the same company and also from several small operations owned by other individuals in the vicinity. 

Washington.—Tungsten Producers, Inc., mined 1,900 tons of ore from its Germania mine near Fruitland, Stevens County, from which : 38 tons of wolframite concentrate assaying 69 percent WO, were re- covered and shipped between April 1 and October 1. The General Electric Co. purchased the property on July 1, took over operations | on October 1, and did nothing but development work for the remain- — der of the year. 
1? Kerr, Paul F., The Tungsten Mineralization at Silver Dyke, Nev.: Univ. of Nevada Bull., vol. 30 no. 5, June 15, 1936.
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Tungsten Mines, Inc., turned over control of its property about 17 
miles northeast of the Germania mine to the Standard Chemical & 
Engineering Co. of Chicago. : | 

IMPORTS AND EXPORTS . 

Domestic supplies of tungsten, which were adequate for the greatly | 
reduced demand during the depression years 1932-33, inclusive, are 

_ Insufficient for requirements during periods of normal industrial | . 
activity, so the United States imports both tungsten concentratesand = 
products, principally the former. Imports of ore and concentrates for 
consumption (tungsten content) amounted to 3,586,293 pounds in 
1936, more than four times the 1935 imports of 812,622 pounds. In 
addition, 579,027 pounds of tungsten in concentrates were imported in 
bond for smelting, refining, and export compared with 815,038 pounds 
in 1935. Imports of tungsten ore and concentrates and of tungsten 
metal and compounds in 1935 and 1936, by countries, are shown in the 
following tables: _ | , 

Tungsten ore and concentrates imported into the United States, 1935-36, by countries 

| | 1985 | 1936 | | 

Country Gross Tungsten Gross Tungsten | 
. weight content Value weight content Value | 

(pounds) | (pounds) (pounds) | (pounds) . 

“Argentina__.........--..--....]° 28, 565 12,080} $4,944] 21,758] —«:11, 597 $6, 304 
Australia. .__...--..----2..2.-|---.---20--| 2-2. |------- eee 236, 254 135, 195 67, 686 © 

- Belgium ~_.__.---2..-2--- 2. [--- ef eee |e eee ee 188, 462 104, 582 48, 576 
Bolivia_-....---.-.----......|-2--2-.2-22-|s0-2-222-2.|s222--o...| 94, 780 47, 011 17,628 . 
British Malaya__.--.-........| 163,871 90, 620 45,602 | 741,582 | 436,871 198,588 

. Canada__-_..-.-.......-------|------- 22 -- |e ee ---- |. eee 74, 667 40. 996 17, 735 
China-__ 2-22-22 222222222222-_| 1, 287, 840 | 669, 143°| "317,381 | 4,800,582 | 2,559,254 | 1, 067,728 
France__..__.-----------.-----|-----.------|------------}----- ee 3, 281 1,815 726 
Hong Kong..._...-......-.... 220 45 13 85,209 | 42, 224 18, 370 
Japan... fee] | eee 56. 000 29, 120 13, 169 : 
Mexico.._-...-...-.-2--- 2. 50, 777 34, 470 11, 412 187, 102 95, 815 36, 570 
Netherland India_...-...-.... 11, 040 6, 864 4,214 |_.2.2 2] 

— ~~——~Pertt=--- 2222 c ea we me wee ewww n | oo cee nn | oe enn | on ee ee PTB 87, 686° 18,298" EE 

_ Sweden....-....-.------- oe |-- eee [eee eee |eeeee----]| 55, 519 30, 341 11, 372 
Union of South Africa. ._.....]-...-.------]--------2---}---- eee 25, 531 18, 786 6, 908 

1,487,313 | 812,622 | 383,656 | 6,648,527 | 3,586,293 | 1, 529, 658 

Tungsten in metal and compounds imported into the United States, 1935-86, by 
countries 

eee 
Tungsten (metal) and tungsten Tungstic acid and other com- 

carbide ! pounds of tungsten 

Country 1935 1936 1935 1936 

Tungsten Tungsten | Tungsten Tungsten 
content } Value } content | Value /| content | Value | content | Value 
(pounds) (pounds) (pounds) . | (pounds) 

Austria__......--2.22.2.-- 408 | $4, 188 380 | $1,701 |_....-.--|--------|---.-----|---- 
Canada-_____.-_..-.-...-...]----------|-------- 1, 988 1, 700 |--.--.--_-}-------- [e222 J 
Germany__._----....-....] 1,271 | 8 686 1 134 537 | $1, 874 210 | "$761 
Hungary... -...---------.--|----------|--------]----------]-----2 2} fee 175 1,170 
United Kingdom_--------_| 77,038 | 63,557 | 177,703 | 141,699 |.--.-.--.-|........|-.----.--.|_--."_ 

, 78,717 | 76,431 | 180,091 | 145, 234 537 | 1,874 385 | 1,931 
ee 

1 Includes combinations containing either metal] or carbide.
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Since 1931 the great bulk of our exports of tungsten products has | 
consisted of shipments of ferrotungsten to the U. S. S. R. (Russia). - 

| Exports during 1936 of tungsten metal, wire, shapes, and other alloys 
| amounted to 103,877 pounds valued at $615,081. Exports of ferro- 

tungsten are now grouped with ferrosilicon and ferrovanadium, so | 
that a reasonably close estimate of total tungsten metal.in various 
compounds and alloys exported is no longer possible. | | 

_ CONSUMPTION AND USES | oO 

Apparent consumption.—Owing to the change in classification of — 
, exports containing tungsten, 1t 1s no longer possible to make a reason- 

_ ably accurate estimate of apparent domestic consumption. - 
Uses.—The principal uses of tungsten are in the manufacture of 

high-speed tool steels, cemented tungsten carbides, stellites, and 
electric light and radio-tube filaments; in the preparation of varlous 
chemicals, such as pigments; and in the tanning of white leather. 
Detailed discussion of these uses may be found in previous chapters | 
of the Minerals Yearbook. Reference is also made to the recently 
revised reference book covering the production, metallurgy, properties, 
and applications of tungsten by Smithells * and to the chapter on 
tungsten by W. P. Sykes in Modern Uses of Nonferrous Metals, 
A. I. M. E. Series, 1935 (pp. 376-388). A recent development that | 
offers promise of new outlets for the metal is the electrodeposition of 
tungsten with other metals in binary, ternary, and even quaternary 

| combinations.” | 
| WORLD. PRODUCTION 

_ Virtually all the important producing countries have shared in the 
increased demand for tungsten during the past 3 years. 

World production of tungsten ore, 1932-86, by countries, in metric tons of concentrates. 
containing 60 percent WO3 

) [Compiled by M. T. Latus] | 

Country ! 1932 1933 1934 1935 1936 

. North America: . 
Mexico__..-.----------.---------------|------------|------------ 80 54 57 
United States-.-.----.-..------------- 359 812 1, 859 2, 173 2, 370 

359 812 1, 939 2, 227 2, 427 

South America: 
Argentina..........--.---------------- 6 |------------ 392 (2) (?) 
Bolivia 3............--.---------------- 686 240 794 1, 423 (2) 
Peru. ---------------------2 2-22-22 ---| 2-2-2 2222-22 Jenene 12 37 (?) 

692 240 1, 198 1, 460 (?) 

Europe: rn 
Germany (Saxony)-_-.------.--.--------|------------]------------ 1 [ie eee (2) 
Great Britain (Cornwall)-_.------------ 2 12 223 256 (2) 
Portugal. ......---.------------------- 272 308 610 1, 140 "1,367 
Spain_....__._---.-_---.-------------- 43 46 49 (2) (2) 

317 416 883 1, 396 (7) 

1 In addition to the countries listed, tungsten ore is produced in the U. S. S. R. (Russia), but no data of 
production are available for the period under discussion. 

2 Data not available. 
3 Exports. 

18 Smithells, Colin J., Tungsten: 2d ed., D. van Nostrand Co., New York, 1936, 272 pp. 
1” Tungsten Electrodeposit Corporation, Electrodeposition of Tungsten with Other Metals: Pamphlet, 

Washington, D. C., July 11, 1936; Steel, Mar. 9, 1936, p. 40.
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World production of tungsten ore, 1932~86, by countries, in metric tons of concentrates 
containing 60 percent WO;—Continued 

/ | _ [Compiled by M. T. Latus] | 

| | Country 1932 1933 1934 1935 1936 

Asia: . 
China 3____.....---------------------- 2, 249 6, 000 5, 099 7, 998-4 7, 638 
Chosen ....--..------------------------] 62 144 399 949 (2) 

- ; India, British (Burma)....-__--------- 2, 226 3, 056 3, 913 4, 527 (2) | 
~ ~~“YIndochina (Tonkin) --.-...------------- PATI 250 300 417 (?) ~ 

Japan. ....---.------------------------ 22 BL 70 ~~ 964... Q) ae 
Malay States: ~ 

Federated Malay States..._------- 378 1, 188 1, 921 1, 720 (2) 
Unfederated Malay States__.------ 175 91 90 315 (?) 

’ Netherland India___....-...-.-------.-|------------]------------ 1 1 (2) 
: Siam .._-_--- nnn ene [eee eee eee [eee eee eee 36 82 @) | 

. 5, 359 10, 760 11, 829 16, 105 ~ (@) 

Africa: . . 
Nigeria._.-.....----.------------------]------------]------------ om) 16 (2) 

Southern Rhodesia-----.-------------- 14 33 117 26 88 
South-West Africa. -.--..-----------+--]------------ 3 18 53 46 
Tanganyika Territory--....-..--------|------------|------------|------------ 5 (2) 
Union of South Africa----.-----------.|------------|------------|------------ 9 46 

| a | 14 36 140 109 Qo 

Oceania: . . : 
~ Australia: 

- :. New South Wales.-.-..------------ 27 (4) 59 63 (2) - 

Northern Territory_-_-------------- 15 13 89 141 (?) . 

Queensland_._.....------:+-------- 8 14 4] 27 (2) : 
Tasmania_....-...------.---------|------------ 123 230 275 (2) 

New Zealand 3.....-------------------| 9 19 39 61 (2) 

| 59 169 458 567 (2) - 

| a 6,300 | 12, 400 16,400 | 5 21,900 (2) 
a 

2 Data not available. . | | 
3 Exports. . 
4 Less than 1 ton. . 
’ Exclusive of Argentina and Spain. - 

_____Argentina.—Shipments during the past 2 years have amounted | 
annually to about 350 tons of—concentrates (chiefly wolframite) | 
assaying about 70 percent WO; production has come from deposits 
controlled by American capital.” | ) 

China.—Exports officially recorded totaled 7,638 metric tons of 
equivalent 60-percent WO; concentrates in 1936 compared with 7,998 | 
tons in 1935. The outstanding feature in the Chinese tungsten trade | 
in 1936. was the development of a central monopoly, the Nanking 
Tungsten Bureau, functioning under the National Resources Com- | 
mission of the Nanking Government, which apparently assumed _ 
effective control of all Chinese sources of tungsten. Other provincial 
monopolies, such as the Kiangsi Wolfram Mining Bureau and the | 
Canton Monopoly, which had functioned independently during the 
past few years, were either abolished or made subsidiary to the central 
bureau. This change was effected in about midyear. Troop move- 
ments caused a brief cessation of production in southern Kiangsi late 
in July, but output was resumed in August. Local prices slumped 
severely during July—October, following rapid liquidation of stocks by 
the local monopoly, but with gradual depletion of speculators’ stocks 
and effective control by the new monopoly prices gradually recovered, | 
and at the close of the year the market was firm. | 

20 U. S. Bureau of Mines, Mineral Trade Notes: Nov. 20, 1936, p. 16. 

153336—37——-43 ,
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Hong Kong.—An important development in Hong Kong was the 
granting by the Hong Kong Government of a concession of some 540 

| acres near Needle Hill, in the New Territories, to Marsman & Co., 
of Manila, for the exploitation of tungsten deposits believed to exist 
there. | | 

India, British—The entire production comes from Burma, princi- : 
| pally from the Hermingyi mine, near Tavoy, and the Mawchi mine, in — 

the southern part of Karenni State. Exports of mixed tin and wolfram 
concentrates during 1936 were 8,553 metric tons, compared with 7,600 
tons in 1935; most of these shipments went to the United Kingdom. 
Construction of a new direct motor route between the Mawchi mine 
and the main railway at Toungoo was completed and opened for traffic 

7 late in 1936; it is expected to permit substantial savings in transport — 
charges. Prospecting on the company lease east of the present mine 
‘workings has revealed a large area of mineralized granite weathered 

| so thoroughly and deeply that it can probably be worked at an 
: extremely low cost by sluicing or other large-scale surface methods.” | 

Malay States —Exploration work at the Kramat Pulai mine, the 
main source of tungsten (principally scheelite) concentrates in this | 
area, apparently proved disappointing, since it was reported 2 that | 
the total ore located up to midyear would only suffice to keep the 
mill running some 21 months. Exports, almost entirely scheelite, | 
totaled 1,395 metric tons in 1936, almost identical with 1935. | 

' Southern Rhodesta.—Development work by St. Swithin’s Ores & . 
- Metals, Ltd., on its Tshontanda wolframite operation has warranted | 

_ the erection of a plant to treat 120 tons a day; construction was 
started late in 1936. Additional claims containing tungsten have 
been staked by the company along a belt over 40 miles long.” Pro- 

| duction totaled 88 metric tons in 1936 compared with 26 tons in 1935. 
_ U. S. S. R. (Russia).—Two discoveries of tungsten were reported 

in Kasakstan—one in the Chingis-Tow Mountains near Karkaralinsk 
and the other in the Akchetow Mountains about 140 kilometers north- 
east of the new copper works on Balkash Lake and 80 kilometers from 
the Turkestan-Siberian Railway. Development work proceeded on 
a scheelite deposit in the Shirin-raion (Kasakstan), where a shaft was 

| sunk and an experimental mill constructed.” | 

a VANADIUM 

Recovery of the vanadium industry was in full swing in 1936, 
following the severe depression drop which resulted in virtually com- 
plete cessation of world output during 1933 and 1934. Production in 
the United States, now centering around vanadium recovery in 
complex ores from Arizona, in carnotites from Colorado and Utah, 

| and in vanadium ore from Colorado and Arizona, increased con- 
siderably in 1936 but was still inadequate to meet domestic require- 
ments. Imports from Peru therefore supplemented domestic supplies 

| by 1,867 short tons of concentrates containing 171 short tons of 
: vanadium in 1936 compared with 476 short tons of concentrates con- 

taining 47 tons of vanadium in 1935. Following extensive develop- 
| ment work and installation of new milling equipment in 1936 by the 

1'U. S. Bureau of Mines, Mineral Trade Notes: Nov. 20, 1936, p. 14. 
22 Metal Bulletin (London), July 21, 1936, p. 15. 
3 South African Mining and Engineering Journal, June 6, 1936, p. 478. 

. 24 Metal Bulletin (London), Nov. 17, 1936, p. 14. 
** U. S. Bureau of Foreign and Domestic Commerce, Russian Economic Notes: Nov. 30, 1936, p. 11.
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United States Vanadium Corporation at Uravan, Colo. (near the old 
Paradox Valley carnotite operations), and by the International | 
Vanadium Corporation near Dripping Springs, Ariz., forthcoming | 

| production from these operations will go a long way toward making 
the United States self-sufficient in this important ferro-alloy mineral. 

Steady operations were resumed by the Vanadium Corporation of | 
America at its Minasragra mine in Peru and also by the South-West 
Africa Co., Ltd., at its Abenab mine in South-West Africa; both mines | 
were reopened late in 1935, so that production outside the United 

_ Stated totaled 912 metric tons of vanadium in concentrates in 1986  —= _— 
compared with 416 tons in 1935. 

According to verbal advice from C. Rees, vice president, Vanadium 
Corporation of America, some 50,000 pounds of V,O; are recovered | 
annually from boiler and stack soot of ships burning Venezuela and ~ 
Mexican oil for fuel. Until recently, much of this was recovered and 

| marketed by various contractors on the east coast of the United 
| States who cleaned the boilers of these ships during their calls here, 

but apparently much of this business is now being done in Europe.  —s_—© 
The soot runs anywhere from 2 to 34 percent V,O;, the richer recov- 

| eries being made by tankers operating in and near Maracaibo Lake, 
Venezuela. Soot from Mexican oil averages around 6 percent V2Os. 

Purely nominal quotations for vanadium ore were unchanged | 
| through 1936 at 27% cents per pound of contained V.O;. . 

Salient statistics of the vanadium industry in the United States, 1935—36 | 

_— : | 1985 1936 | | 

: Quantity | Value | Quantity | Value | 

Production: } | 
Carnotite ores !__.........-..--.----.--short tons_- 1, 145 $56, 223 1, 439 $73, 881 | 

Vanadium contained --....---..--.---pounds-- 50, 776 (2) 52, 695 (2) 
Vanadium and complex ores... --.-.-----short tons-- (3) (3) 74, 299 (3) 

a Tmportay SnadHeaH contained ——-—-na-n--------pounds-- (8) ____} 8) _____} 86, 8174. __@) 

Vanadium ores........-.---------------Short tons_- 476 40, 070 1, 867 155, 730 | 
Vanadium contained_--.-..-...-.-.---.-pounds--. 94,080 |.....--....- 342, 720 |.--------... 

1 Also contained radium and uranium as follows: Radium—1935, 3,329 milligrams; 1936, 2,716 milligrams; 
uranium—1935, 22,009 pounds; 1936, 17,961 pounds. . 

2 Figures not available. " 
3 Bureau of Mines not at liberty to publish figures. " 

DOMESTIC PRODUCTION | 

Production in the United States of vanadium contained in all types 
of ores from which it was recovered totaled 139,512 pounds in 1936. 
The Bureau is not at liberty to publish total figures for 1935. | | 

Arizona.—Continuous operations were carried on at the properties 
of the Molybdenum Gold Mining Co. and the Mammoth-St. Anthony, 
Ltd., near Mammoth, where complex ores containing recoverable : 
values in gold, silver, lead, molybdenum, and vanadium are treated | 

| in a flotation mill operated by the former company. Clemmer and 
Cooke * presented results of cooperative work between the United | 
States Bureau of Mines, the Missouri School of Mines and Metallurgy, 
and the Mammoth-St. Anthony, leading to successful flotation of 
these complex ores. | 

2% Clemmer, J. B., and Cooke, S. R. B., Flotation of Complex Molybdenum-Vanadium Ores from Mam- 
moth, Ariz.: Rept. of Investigations 3333, Bureau of Mines, 1937, pp. 21-38. 

=”
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| Colorado and Utah.—The production of vanadium in carnotite 
, mined in scattered localities through western Colorado and south- 

— eastern Utah amounted to 52,695 pounds in 1936 compared with | 
50,776 pounds in 1935. Reports cite construction of small 25-ton 
mills to treat low-grade carnotites by Utah Vanadium Corporation 
at Cedar, Colo., and the Rare Metals, Inc., near Moab, Utah. a 

The United States Vanadium Corporation completed construction 
of a 125-ton mill and roasting plant, together with an office building 

| and model town to house about 125 men at Uravan, Colo., and pro- - 
duction was started late in 1936. Extensive deposits of low-grade 

| vanadium ore left behind in the old carnotite operations in the Para- 
_ dox Valley area, together with waste dumps of vanadium-bearing 

| material, constitute an important reserve to maintain operations 
here for many years. | | | | a 

: | USES | 

The principal use of vanadium is in making special alloy steels and | 
- Irons, and minor amounts are employed in the form of ammonia | 
meta-vanadate as a catalyst in the manufacture of sulphuric acid. : 

| Further details concerning its use may be found in former reports of 
this series in Minerals Yearbook, in the A. I. M. E. series, Modern 
Uses of Nonferrous Metals (pp. 213-216), and in the pamphlet, | 
Vancoram Ferro-Alloys, issued by the Vanadium Corporation of 

, America in 1936. | | 
| WORLD PRODUCTION | 

Aside from resumption of steady operations at the Minasragra 
| mine in Peru and the Abenab mine in South-West Africa, there are 

| no important foreign developments to cite. Production at the latter : 
Operation was increased steadily in 1936, until late in the year it 
amounted to about 450 long tons of concentrates averaging 19.75 
percent V.O; per month, all of which is exported. World production — 
is shown in the following table: | | 

World production of vanadium in ores and concentrates, 1982-86, in metric tons 

[Compiled by R. B. Miller] 

Country 1932 1933 1934 1935 1936 

Northern Rhodesia._-.------..---------------..-------- 307 36 3 173 204 
Peru....-----.--.------ ~~ nn ene | eee ee eee 1 133 67 161 
South-West Africa........--------------------------- 305 18 34 176 547 
United States_....-..2- eee eee 245 2 (2) (2) 63 

1 Shipments from stock. 
2 Bureau of Mines not at liberty to publish figures.
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Activity in the bauxite and aluminum industries of the United 
States returned to predepression levels in 1936. Bauxite production - 
was the largest since 1928, and the aluminum output was less than 2 
percent below the peak production of 1930. Apparent consumption | 
of bauxite and primary aluminum showed large increases over 1935 | 
and approached all-time peaks. There was a slight decline in the 
average value of bauxite sold by producers, but the quoted price of | 
aluminum was unchanged. Producers’ stocks again were reduced 
substantially during the year. 

Outside the United States, production and consumption of bauxite 
and aluminum in 1936 exceeded all previous records. Germany was 
the outstanding aluminum producer abroad, having increased its _ 
output 37 percent above that in 1935. Activity in the foreign indus- 
try was due primarily to armament and nationalistic programs, al- 

—~ theugh-reecovery_in general industrial activity and new uses also were 
important factors. Construction of several new plants and additions 
to old plants were completed or begun during 1936. 

Salient statistics of the bauxite and aluminum industries in the United States, 1929 
| and 1935-36 : 

1929 1935 1936 

Bauxite: , 
Production.._......-..-...-..-.-----------------long tons_- 365, 777 233, 912 372, 005 

Valte__----- o-oo -ncnwcnecccccccecceccaucsesecenesecene--| $2,265,638 | $1,556,595 | $2, 198, 523 
Average per ton......-...-.---------------------------- $6. 19 $6. 65 $5. 91 

Imports. ...--.-.-..-..--------------------------long tons... 380, 812 199, 959 322, 790 
Exports (including concentrates) - -.--.---------------d0_-.- 138, 551 82, 491 84, 471 
World production. -......-...--.---------------------d0---- 2, 115, 000 1, 716, 000 1 2, 559, 000 

Aluminum: 
Primary production... -..-..-------------------short tons_- 2 113, 987 59, 648 112, 465 
Value__------------cs- ss cecensecsessneraesnone=s-se--e----| $51,864,000 | $22,070,000 | $41, 612, 000 

Quoted price per pound 3_._..-..-.---.---...---------cents.. 23. 9 20. 5 20. 5 
Secondary production._-........----------------short tons... 48, 400 51. 400 51, 500 

Imports....----------2--s-neenc newacsnecsnese-eesnee-e----| $10,860,009 | $4,279,014 | $5, 181, 264 
Exports__._.--.-----.--2-sessessscsessesseesn-see-s-------| $7,971,085 | $2,067,230 | $1, 609, 328 | 
World production___.._...--.-------------------short tons... 312, 300 - 285, 800 394, 200 | 

a 
1 Estimated. 
2 Revised figure. 
3’ New York: 1929, virgin metal 98-99 percent pure; 1935-36, 99 percent plus pure virgin ingot. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 665
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| BAUXITE 

PRODUCTION | | 
Arkansas accounted for 95 percent of the total quantity of bauxite 

mined in the United States in 1936. Nine underground and open- | pit mines near Bauxite in Saline County furnished much of Arkansas’ 
output, and the rest came from five properties near Sweet Home, 
Pulaski County. Alabama and Georgia contributed the remaining - 
5 percent of domestic production. ‘There were two producers in 
Alabama at Kufaula, Barbour County, and three in Georgia—two 
at Andersonville, Sumter County, and one at Kingston, Bartow 
County. 

| _ Bausite of domestic origin shipped in 1982-86 | 

| _Alabama and Georgia Arkansas . Total 

Year 

Long tons Value f- 0. Long tons Value f. 0. Long tons Value f. 0. 

- ee 6,570 | $40,471 89,779 | $507, 697 96,349 | $548, 168 1933_......- 1 le 11, 997 69, 541 142,179 | 853,718 | 154,176 923, 259 | | 1934.02 12, 074 71,991 | 145,764 | 1,057,062 | 157,838 | 1, 120/053 - : 1935_......__.__..-----.--.., 14, 121 91,293 | 219,791 | 1,465,302 | 233,912 | 1, 556, 595 1986... 17,062 | 109,327 | 354,943 | 2,089,198 | 372,005 | 2, 198, 528 

| Bauxite producers in the United States in ‘1986 
| American Cyanamid & Chemical Corporation, 30 Rockefeller Plaza, New | 7 , York, N. Y.—Rauch shaft mine, Pulaski County, Ark., and Hatton shaft mine, Sumter County, Ga. | 

Arkansas Bauxite Corporation, Bauxite, Ark. (mining by West Bauxite Mining Co.)—Standard shaft mine, Saline County, Ark. | , : Crouch Mining Co., Inc., P.-O. Box 35, Bridge Station, Niagara Falls, N. Y.— , England shaft mine, Pulaski County, Ark. 
Dixie Bauxite Co., Inc., Sweet Home, Ark.—Dixie No. 2 shaft mine, Pulaski ; County, Ark. 

: G Benjamin Easterlin, Americus, Ga.—Easterlin open-pit mine, Sumter County, - a. - 
Charles Lennig & Co., Inc., 222 West Washington Square, Philadelphia, Pa.—Lennig open-pit mine, Barbour County, Ala. 
Pulaski Bauxite Co., 301 Southern Building, Little Rock, Ark.—Pulaski open-pit mine, Pulaski County, Ark. 
Republic Mining & Manufacturing Co., 230 Park Avenue, New York, N. Y.— | Davis and Crosscut No. 23 shaft mines, open-pit mines in secs. 14, 15 (area B), and 23, and Maud Nos. 1, 2, and 3, Saline County, Ark.; Sweethome open-pit and shaft mine, Pulaski County, Ark. ; and Eufaula open-pit mine, Barbour 

County, Ala. 
Southern Minerals, Inc., 302 Standard Building, Atlanta, Ga.—A new producer at Kingston, Bartow County, Ga. 

The bauxite in Saline and Pulaski Counties, Ark., is the result of 
superficial alteration of nepheline syenite. Bramlette’s 2 investiga- 
tion, which included the drilling of test holes and some surface map- 
ping, shows that large quantities of nonmerchantable bauxite occur 
between two areas of syenite. Although a blanket of bauxite may 
have formed upon the syenite projecting above the contact of the 
Midway and Wilcox groups of the Eocene, the Syenite occurring below 
this geological horizon is little altered and is not accompanied by 
bauxite. Bramlette’s report gives detailed information on the 

- occurrence of the bauxite as well as the possibility of more extensive 
reserves In undiscovered deposits. 
68. Bramlette, M. N., Geology of the Arkansas Bauxite Region: Arkansas Geol. Survey Inf. Circ. 8, 1936, pp. 

e |
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The other principal bauxite occurrences in the United States are in 
- goutheastern and northeastern Alabama and in central and north- 

| western Georgia. The Chattanooga district of Tennessee has not 
produced bauxite since 1928, and the low-grade deposits in north- | 
central Mississippi have not been worked commercially. The alunites 
in Utah and other States and possibly the leucites of Wyoming must 
also be considered in any study of aluminum ore reserves. 

. me oe CONSUMPTION BY.INDUSTRIES nn ae 

Bauxite is used in the manufacture of aluminum, chemicals, abra- — 
sives, cements, and refractories. The following table shows the ship- | 
ments of domestic bauxite for these purposes during the past 5 years. 

Domestic bauxite shipped by producers in the United States, 1982-36, by consuming | 
| industries, an long tons 

| ment | ment : s e 
Year Alumi- Chema- A bras . and Total || Year Alumi- Chem- Abra: . and | Total 

, | tory} tory ! 

1932____| 28,899 | 61,838 | 5,612 |_...-..-| 96,349 || 1935-_..]112, 154 | 66,316 | 53,684 | 1,758 | 233, 912 
1933._..| 46,506 | 89,226 | 18,444 |._.._.__| 154,176 |} 1936_.../211, 990 | 73,972 | 84,363 | 1,680 | 372,005 
1934._..| 55,630 | 67,153 | 34, 580 475 | 157,838 

| 1 Small quantity of bauxite shipped to makers of refractories probably included under Abrasive. oe 

Aluminum.—The aluminum industry consumed 57 percent of the | 
domestic bauxite production in 1936. All bauxite used in the manu- | 

| facture of aluminum is shipped to East St. Louis; here both Arkansas 
and South American bauxites are refined to alumina, which is shipped 
to aluminum-reduction plants in carload lots. Of the aluminum pro- 
duced in 1936, about half was derived from domestic bauxite and — | 
half from imported South American bauxite. Some alumina is 

~~—exported to Canada and Norway for reduction purposes, and a small 
portion is consumed in other uses. oo a 

Although alunite, leucite, and high-alumina shales and clays have 
been employed to produce aluminum, bauxite at present is the only | 
commercial ore. Japan is experiencing difficulty in producing a good- 
quality aluminum from alunite and Manchurian shales, and the 
Aurelia plant in Italy failed in its first attempt to make commercial : 
metal from leucite. Although Germany can produce aluminum from 
its rich clay deposits in Saxony, the process is by no means economical. 
Bauxite is paramount not only for its high content of alumina but 
also its low content of silica. Silica is undesirable because it is soluble 
in the hot, alkaline solutions by means of which alumina (AI,Q;) is 
extracted most easily from ores. In making alumina in the United 
States by the Bayer process, a silica content up to 7 percent is per- 
mitted. The typical bauxite contains 55 to 65 percent alumina, 2 
to 5 percent silica, 1 to 25 percent ferric oxide, 1 to 3 percent titanium 
dioxide, and 10 to 30 percent combined water. United States bauxites 
probably average 58 percent alumina and 5 to 6 percent silica. Ap- 
proximately 2 tons of bauxite are required to make 1 ton of alumina, 
and 2 tons of alumina are required to make 1 ton of aluminum. 
Cheap electrical power is necessary to reduce alumina to metallic 
aluminum. To make 1 ton of aluminum it is said that 24,000 kilowatt-
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hours of electricity, 22,000 cubic feet of natural gas, and 9 tons of raw 
materials (including bauxite, coal, soda ash, limestone, fluorspar, | 
ceryolite, petroleum coke, pitch, and other materials) are required. 

Chemical.—In 1936, manufacturers of aluminum salts consumed 
170,561 long tons of domestic and foreign bauxite, an increase of 32_ 
percent over 1935. The average cost of this material at consumers’ 

: plants was $10.99 per ton. This tonnage included 20 percent of the 
total domestic shipments. In addition to bauxite, aluminum-salts 
manufacturers used 859 short tons of aluminum metal in 1936. 

| The following tables, which show the quantity of aluminum salts 
| produced in recent years, do not include alumina made as a preliminary 

step in the manufacture of aluminum. | | 

| Aluminum salts produced in the United States, 1935-86 

| : 4985 1936 

Salt | Number of | Number of . umber o umper 0 : ; producers Short tons producers Short tons 

Alum: | : . 
Ammomia._——-—————----n----n-neneneneeneneenenees 5] 5,121 6] 5,610 

. OtaSD.. ee ee ene , , 

Other. .....--2 2 ee 1 \ 2, 685 {3 wena nee ene 
. Sodium-aluminum sulphate._........_....-.--.-------- 3 18, 216 (4) (1) 

Aluminum chloride: 
Liquid. ...-.--------5-----020--2soreeoeneee neon 5 1,302 5 1, 721 7 

rys Ql. 2 eee en eee eee : : 

Anhydrous____...22 2-2 eee 4 \ _ 4,936 { 4 \ 5, 465 
. Aluminuni sulphate: . . 

Commercial._.__..----.-----------.------------ eee 22. 846, 177 23 384, 782 
Tron-free_.......2.----- oe eee 7 - 17,806] | 7 16, 053 

Other aluminum salts and hydrate-_......-------------- 6 2 22, 313 - 8 46, 236 

! : | fee] 2418, 556 | 462, 937 

1 Included under “Other aluminum salts and hydrate.” 
2 Revised figures. . . - 

| Aluminum salts of domestic origin shipped in 1935-86 

1935 1936 | | 

Salt Num- Value Num- Value 

ber of Short OT ber of Short -_ OT 
ship- ons Aver- | Ship- ons Aver- 

| pers Total age pers | Total age 

Alum: 
Ammonia.__....-.___- 5 4,904 | $264, 861 $54 5| 5,763 | $302,884 $53 

Other] EI} 7s] tsa] 6 [{ 8 | 2852) 189,604] 5 
Sodium - aluminum sul- 
phate._............-..__. 3 | 18,067 | 1,038, 463 571 @) (1) (1) wow 

Aluminum chloride: 
Liquid.........._.___ 5 1, 322 65, 474 50 51 1,733 80, 876 47 
Crystal......_.....-._. 3 839 80, 997 97 3 753 70, 844 94 
Anhydrous_____.___._. 4 4, 424 477, 511 108 |. 41 5,020 587, 743 117 

Aluminum sulphate: 
Commercial: 

General_._________ 12 | 336,474 | 6,906, 235 21 13 {376,839 | 7,727, 472 21 
Municipal_-_____._ 10| 10,511 166, 153 16 10 | 11,331 180, 084 16 

Tron-free...-...-2-- 7 17, 098 555, 674 32 7 | 16,182 527, 850 33 
Other aluminum salts 
and hydrate__..-________ 26 | 321,864 | 3 1, 467,515 |_.-._.__ 28 | 45,4389 | 2,924,643 |___.____ 

— 3418, 221 |311, 175,831 |_.-..--.|-.------|465, 912 | 12,562,060 |___.____ 

1 Included under ‘‘ Other aluminum salts and hydrate.” 
31935: 5 producers of alumina and 4 producers of sodium aluminate; 1936: 5 producers of alumina, 5 pro- 

ducers of sodium aluminate, and 2 producers of sodium-aluminum sulphate. 
3 Revised figures.
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Aluminum salts shipped in, imported into, and exporied. from the United States, _ 
1982-36 / | 

Domestic shipments | Imports Exporis 

Year | 

Short tons Value Short tons Value Short tons Value 

1939.....----------.-----------| 320,016 | $8,113,437] 1,505 | $65, 859 21,550} $462,954. 
1933_-.-...----.--------------- 370, 879 | 9,355, 698 1, 094 51,490 |}. —-.28, 270 543, 945 

1934_.......--..--.------------ 378, 330 | 9, 630, 464 726 38, 620 30, 881 594, 440 

1935........-------------------| 2.418, 221 |211, 175,831 | =: 1, 499 76, 316 33, 091 685, 347 

1 Also “other aluminum compounds” as follows: 1932, 326 short tons, valued at $58,789; 1983, 428 tons, == 
$70,011; 1934, 488 tons, $93,440; 1935, 691 tons, $126,435; 1936, 1,483 tons, $250,262. 

: 2 Revised figures. . . . 

Aluminum sulphate, usually prepared by the digestion of bauxite 

in sulphuric acid, is used principally in water purification, In paper 

making, and as a mordant in dyeing. Aluminum chloride is used in 7 

carbonizing wool and in the refining of petroleum. The many uses 

of sodium-aluminum sulphate and the alums are given by Umhau.° 

Activated alumina, a partly dehydrated aluminum trihydrate, is 

used as a commercial adsorbent in dehumidification and air condition- | 

ing, in the adsorption of gases and vapors, in the removal of water from 

liquids, in the adsorption of substances in true or colloidal solution, as 

a filtering medium, and as a catalyst or catalyst carrier. Aluminum 

monohydrate D (Al,03;.H,O), characterized by very low bulk density | 

and small particle size, is used in the insulation of high-temperature . 

operations. Crude alumina, left as tailmgs from the World War 

treatment of Marysvale (Utah) alunite for its potash content, is now 

sold by the Mineral. Products Corporation to copper smelters and | 

| refiners for use aS @ mold wash in casting anode bars. This produc- 

- tion, however, is not included in the aluminum-salts statistics. 

Abrasive.—The abrasive industry consumed 23 percent of the 1936 

domestic production of bauxite. Some of the bauxite exported from 

Arkansas to Canada is used in artificial abrasives. Much of the so- 

——-ealled emery paper-and-— polishing compounds and various types of 

grinding wheels and whetstones are made of fused bauxite. oe 

Cement and refractory.—The cement and refractory industries con- 

sumed less than 1 percent of the bauxite produced in the Unitéd States 
during 1936. However, a small quantity of bauxite sold to makers of 

refractories is probably credited to the abrasive industry. Alumina- : 

cement manufacturers require a bauxite with less than 2 percent silica | 

and therefore import most of their requirements, chiefly from Europe. 

Bauxite brick, a high-aluminum refractory, is made from calcined 

bauxite in varying proportions with a bonding material of fireclay, 

sodium silicate, or lime. The use of bauxite in making synthetic 

mullite, an aluminum silicate refractory, has increased the past few 

years. The diasporic (high-alumina) clays produced in central Mis- 

souri supplant bauxite in the manufacture of some refractories. 

Bauxite consumers in the United States in 1936 

Aluminum Ore Co., East St. Louis, Il. _ . 

American Cyanamid & Chemical Corporation, 30 Rockefeller Plaza, New York, N.Y. 

Atlas Lumnite Cement Co., 208 South La Salle Street, Chicago, Il. 

Birmingham Water Works Co., Birmingham, Ala. 

Board of Public Utilities, Kansas City, Kans. 
Bogalusa Paper Co., Bogalusa, La. 

3 Umhau, John B., Alums and Aluminum Sulphate: Inf. Circ. 6882, Bur. of Mines, 1936, 32 pp.
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| Brown Co., Berlin, N. H. 

Bureau of Water Supply, Baltimore, Md. 
The Carborundum Co., Niagara Falls, N. Y. 
City of Columbus Purification Works, Columbus, Ohio. 
Columbus Water Works, Columbus, Ga. 
Continental Chemical Co., Sand Springs, Okla. 

_ Dalecarlia Filter Plant, Washington, D. C. | Davison Chemical Corporation, 8 East Long Street, Columbus, Ohio. 7 BK. I. du Pont de Nemours & Co., 1007 Market Street, Wilmington, Del. | Exolon Co., Blasdell, N. Y. | | Federal Abrasives Co., Anniston, Ala. 
General Abrasive Co., Inc., Niagara Falls, N.Y. 
General Chemical Co., 40 Rector Street, New York, N. Y. 
General Refractories Co., 106 South Sixteenth Street, Philadelphia, Pa. Gulf Oil Corporation, Gulf Building, Pittsburgh, Pa. 
Harbison-Walker Refractories Co., Pittsburgh, Pa. | Hercules Powder Co., Wilmington, Del. | — Laclede-Christy Clay Products Co., St. Louis, Mo. 
Charles Lennig & Co., Inc., 222 West Washington Square, Philadelphia, Pa. : Louisiana Chemical Co., Inc., Bastrop, La. _ | _ Massillon Stone & Fire Brick Co., Massillon, Ohio. | | Merrimac Chemical Co., 148 State Street, Boston, Mass. - Metropolitan Utilities District, Omaha, Nebr. 
Norton Co., Worcester, Mass. (also Niagara Falls, N. Y.). | Passaic Valley Water Commission, 141 Ellison Street, Paterson, N. J. . Pennsylvania Salt Manufacturing Co., Widener Building, Philadelphia, Pa. Lo Sacramento Filtration Works, Sacramento, Calif. | | Stauffer Chemical Co., 624 California Street, San Francisco, Calif. | : Vanadium Corporation of America, Bridgeville, Pa. 

| Waiter Department of Kansas City, Kansas City, Mo. . | _ _ Westvaco Chlorine Products, Inc., Carteret, N. J. _ 
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FIGURE 88.—Trends in domestic and world bauxite production compared with United States imports and 
exports, 1913-36.
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. | | PRICES | 

- The largest consumers of bauxite in the United States own their 

own deposits, and other consumers usually contract in advance for 

their supply of bauxite. The market for new production is small, 

and prices vary widely. Domestic producers reported sales of bauxite 

during 1936 at prices ranging from $4.98 to $11.56 per long ton. The 

average value for Arkansas bauxite was $5.89 per ton, for Alabama 

and Georgia $6.41, and for the United States $5.91. Quoted prices 

os for bauxite in 1936, according to Engineering and Mining Journal — 

Metal and Mineral Markets, were as follows: Domestic—chemical = = ~~ 

ore, crushed and dried, 55 to 58 percent Al,O; and 1.5 to 2.5 percent — 

Fe,0;, $6 to $7.50 a long ton f. o. b. Alabama and Arkansas mines; 

| foreign—Dalmatian, 50 to 55 percent Al,O; and 1 to 3 percent S10,, 

$4.50 to $6 per metric ton c. i. f. Atlantic ports; Istrian, 54 to 57 

percent Al,O; and 3 to 5 percent SiOz, $5.50 to $6; and French, 56 

to 59 percent Al,O; and 2 to 4 percent SiO2, $5.50 to $6.50. | 

. _ FOREIGN TRADE : | 

| Bauxite imports in 1936 increased 61 percent while exports gained | 

only 2 percent compared with 1935. The 1936 imports originated as | 

follows: Surinam, 217,359 long tons; British Guiana, 91,198; Yugo- | 

slavia, 7,150; France, 6,985; and British India, 103. Bn 

Bauxite exports do not represent a true comparison to bauxite im- : : 

ports because they consist chiefly of calcined bauxite and alumina 

instead of crude ore. Of the 1936 exports classified as bauxite and 

other aluminum ores (56,227 long tons total), 56,226 tons went to 

Canada and 1 ton to Trinidad and Tobago; exports classified as | 

bauxite concentrates, including alumina (28,244 long tons total), were 

consigned as follows: Canada, 19,681 long tons; Norway, 4,117; | 

‘Italy, 3,739; Sweden, 704; and China, 3. | 

The total supply of bauxite, domestic production plus excess of - 
_...._ jmports—over—exports, totaled__610,324 long tons_compared with __ 

351,380 tons in 1935. 7 

- Bauxite imported into and exported from the United States, 1 9382-36 

nn 

tmports for con- | "festa concen || Imports for con- |bausts concen 
Year | Year ee 

Long Value Long Value Long Value Long Value 

1932._.___.] 205, 620 |$1, 042, 829 | 28, 474 |$1, 162, 238 || 1935....--.| 199, 959 $1, 448, 592 | 82,491 |$2, 191, 167 

1933_......| 149, 548 899, 696 | 21, 760 645, 688 || 1936......_| 322,790 | 2,370, 778 | $4,471 | 2,322, 915 

1934_..__..| 166,653 | 1, 201,710 | 51,415 | 1, 039, 955 

TT 

ALUMINUM 

PRODUCTION . 

New aluminum produced in the United States during 1936 increased 

89 percent in quantity and value over 1935. Secondary aluminum 

output amounted to 103,000,000 pounds in 1936, only a shight increase 

over 1935, according to J. P. Dunlop of the Bureau of Mines. The 

production of secondary aluminum was equivalent to 46 percent of
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the primary output in 1936. Of the primary aluminum produced in - 1936, 41 percent was made at Massena, N. Y. ; 80 percent at Alcoa, 
Tenn.; 19 percent at Badin, N. C.; and 10 percent at Niagara Falls, 
N.Y. The aluminum-reduction plant at Niagara Falls, closed since 
July 1931, resumed operations in J anuary 1936. a | 

. Aluminum produced in the United States, 1932-36 : 

Primary metal “Secondary metal {j | Primary metal - Secondary metal 
. Year cs a eee Year |———________ ——— 

: | Pounds j; Value | Pounds! Value! ||. Pounds {| Value | Pounds | Value! 

| 1932. . 7104, 888, 000|$20, 458, 000/48, 000, 000|$10, 992, 000/| 1935_| 119, 295, 000/22, 070, 000|102,800,0001$19, 018, 000 1933.._| 2 85, 125, 000] 16, 174, 000 67, 000, 000} 15, 343, 000]! 1936. 224, 929, 000) 41, 612, 000}103,000,000 19, 055, 000 1934__| 74, 177, 000] 14, 094, 000/92; 800, 000 17, 632, 000 

1 1932-33: Based on average price of 22.9 cents a pound; 1934-36: Based on average price as reported to Bureau of Mines. ree 
2 Revised figures. , , . 
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FIGURE 39.—Domestiec and world primary aluminum production compared with domestic imports and _ exports of crude and semicrude, apparent consumption, secondary production, and average New York quoted price, 1913-36. Price is No. 1 virgin 98-99 percent through 1929, thereafter 99 percent plus virgin ingot, as reported by American Metal Market. 

CONSUMPTION _ 
| The following table shows apparent consumption of primary alumi- num in the United States from 1929 to 1936, inclusive. As the table does not consider fluctuations in producers’ and consumers’ stocks, it does not show actual consumption for any given year. During the first years of the depression there was a considerable accumulation of stocks at producers’ plants. During the past 3 years withdrawals from these stocks have been as follows: 1934, 26,079 short tons; 1935, 27,515 tons; and 1936, 13,279 tons. The addition of these tonnages to the apparent consumption shown in the table would more accu-
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rately reflect actual consumption of primary aluminum during 1934, . 
1935, and 1936. | ) 8 

Virtually all secondary metal is consumed as soon as it is gathered | 
in the scrap market. From 1929 to 1936 secondary aluminum pro- | 
duction was equivalent to 48 percent of the apparent consumption of 
primary metal. . | 

Aluminum available for consumption in the United States, 1929-36, in short tons 

_ oe 1929 | 1930 1932 1933 | 1934 | 1935 1936 - 

Primary aluminum: | | 
Production.......-------------------- | 113, 987]! 114, 519|t 88, 773|1 52, 444|1 42, 563] 37,089] 59, 648/112, 465 
Imports for consumption 2_......-.----| 25,440] 12,731] 7,416} 4,092) 7,623) 9, 296; 10, 646) 12, 781 

| | 139, 427] 127, 250| 96, 189] 56, 536} 50, 186] 46,385] 70, 2941125, 246 
Exports ?...---------------------------| 8,516] 8,665] 2,350] 2,218] 2,854) 4,183] 1,985) 803 

Apparent consumption........-.-...] 130, 911] 118, 585] 93,839) 54, 318] 47,332) 42, 202) 68, 309/124, 443 
Secondary aluminum production......-.--| 48,400] 38,600} 30,300} 24,000} 33, 500) 46, 400] 51, 400) 51, 500 , 

1 Revised figures. 
2 Crude and semicrude, some of which may be secondary aluminum. 

Increased consumption of aluminum in 1936 was due to the general | 
improvement in industrial activity, which increased demand in well- 
established uses, as well as to new uses which have been developed, : 
particularly in products where strength is a controlling factor. Among 
the latter was the use of aluminum in the construction of an emergency , 
bulkhead for a roller-gate dam at Gallipolis, Ohio, where seven 28-ton 
units were installed. The metal was also used in construction of 
bulkheads for windows at a Pittsburgh store to serve as a protection 
against flood waters. Following the completion of the record-size 
32-cubic-yard shovel dipper over a year ago, aluminum has been used 
in other excavating and loading equipment. Substitution of aluminum 
in cargo buckets has permitted 60 loads to be made per hour from the 

—~-hold-of a-steamer-in-place of 40 with old-style equipment. A 25,000- 
pound aluminum grab bucket was developed at Duluth because ofits = 
resistance to corrosion from sulphur in the sulphur-bearing coal. 
The first aluminum dredge-boom, the longest ever made in any metal, | 
was placed in service during the past year. Its total length is 240 feet; | 
of this the inner 90 feet is steel and the outer 150 feet aluminum, 
Because the outer end of the boom is so much lighter, a 6-cubic-yard 
bucket was substituted for one with 4-cubic-yard capacity. 

An aluminum bridge-floor system was installed on the Stratford | 
Avenue Bridge in Bridgeport, Conn. The new marsh buggy for travel , 
on land or water, used to prospect oil regions in swamps and bayous, | 
is built of this light metal. The brewing industry is now using alum- 
inum tanks for fermentation and storage. Aluminum beer barrels are 
lighter than wood, have a larger capacity, and can be stored in less 
space; the ordinary container weighs 70 pounds empty and holds 
13 gallons, while an aluminum barrel weighs 18 pounds and holds 
15% gallons. Aluminum bottle caps and seals, are employed in great 
quantities. 

The use of aluminum paint as a protective coating has doubled 
since 1929. Three of the largest bridges, besides hundreds of smaller 
ones, were painted with aluminum paint during the past year. The 
three large bridges were: Tri-Borough and George Washington,
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| New York; and the San Francisco-Oakland Bay Bridge, California. 
—_ The latter used more than 50,000 gallons of aluminum paint as the 

final coat. Aluminum foil was used as insulation in refrigerator cars 
| and trucks in 1936. A few of the many other newer uses of aluminum 

include lighting reflectors, license plates, windows for home construc- 
tion, and a new pigment for lithographing packages. __ | 

| | PRICES | : 

| According to the American Metal Market the average price for 
99-percent-plus pure virgin ingot aluminum, delivered, based on open 
market quotations in New York, remained at 20.50 cents a pound 
throughout 1936. Quotations ranged from 19 to 22 cents, with no 
explanation of the 3-cent spread. On March 1, 1937, the quotation 

was changed to 20 cents for carload lots with % cent premium for | 

| smaller lots down to 1 ton, and a 1-cent premium for less than ton 
lots. The increase of 1 cent on minimum quotations was attributed 
to increased costs of production. : 

| | FOREIGN TRADE 

- | Foreign trade in unmanufactured aluminum in 1936 showed a sub- 
stantial increase in-imports and a sharp decline in exports. The 

| quantity of crude and semicrude metal imported in 1936 was 20 
percent more than in 1935, whereas exports declined 60 percent. — 

a Net imports of crude and semicrude aluminum accounted for 10 per- | 
, cent of the apparent consumption of primary metal in 1936. Im- 

ports of aluminum manufactures increased 74 percent in value, and 
exports declined 11 percent. | | : 

| Aluminum imported for consumption in the United States, 1934-36, by classes 

| ene 
| | 1934 1935 1936 : 

Class re ee 
Pounds | Value | Pounds | Value | Pounds | Value 

Crude and semicrude: | 
Crude form, scrap, alloy, etc__..-.-.-_|18, 371, 690}$3, 561, 833]/21, 075, 683)$3, 645, 704/25, 158, 541)$4, 072, 634 
Plates, sheets, bars, rods, circles, 

squares, etc......-..--.--.---.------| 249,901} 62,700} 215,552) 48,634} 404,030) 92, 327 
18, 591, 591| 3, 624, 533/21, 291, 225] 3, 694, 338/25, 562; 571) 4, 164, 961 

Manufactures: 
Leaf (54 by 5% inches)_...--.--------| (1) 57, 582| (1) 105, 269] (1) 95, 798 
Powder in leaf (54 by 54 inches)-_-_-_-_- 2) 602 (2) 2, 824 (2) 976 
Bronze powder and powdered foil_.._.| 250,055) . 96,598} 277,979 99,300) 478,043) 173,780 
Foil less than 0.006 inch thick-..--.-.- 504, 415 167,952} 944,330) 293,094] 1,879,389} 655, 477 
Table, kitchen, and hospital utensils, 

and other similar hollow ware-_------ 96, 688 56, 910 81, 549 51, 226 77, 509 46, 805 
Other manufactures__._..------------- (3) 34, 247 (3) 32, 963 (3) 43, 467 

(3) 413, 841 (3) 584, 676 (3) 1, 016, 303 

Grand total......---.---------------| @ | 4,038,374, (@) | 4,279,014 @) | 5, 181, 264 

1 1934: 24,905,941 leaves; 1935: 41,298,561 leaves; 1936: 43,260,596 leaves; equivalent in pounds not recorded. 
2 1934: 117,066 leaves; 1935: 644,025 leaves; 1936: 177,916 leaves; equivalent in pounds not recorded. 
3 Quantity not recorded.
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"Aluminum exported from the United States, 1934-36, by classes | | 

a TT! l Ez FMP rep oulbWjKHK NES NM HET 

1934 1935 | 1936 | 

Class | 
; Pounds | Value | Pounds | Value | Pounds Value 

. aE 

Crude and semicrude: 
Ingots, scrap, and alloys._....--------| 8, 052, 548/$1, 141, 808} 3,361,097; $485,940; 953, 546 $129, 808 

Plates, sheets, bars, strips, and rods...| 313,009] 107,256} 609,250) 208, 432 652, 207| 252, 016 

| : 8, 365, 557| 1, 249, 064| 3,970,347| 694, 372| 1,605,753] 381, 824 | 

- Manufactures: - a en fo 

. Tubes, moldings, castings, and other a po - 2 

BhapeS ene eee--naeeez-u--e-----| 518,847] 208,397) 949,320) 349,884 901, 584) 318, 287 
Table, kitchen, and hospital utensils-- (1) 297, 056 (1) 302, 152| 554,961) 301, 051 

Other manufactures of aluminum_--.-| (@) 624, 808 (!) 720, 822 (2) 608, 166 

| (!) 1, 130, 261) () 1,372,858} (1) 1, 227, 504 

Grand total....-----e-.-.-----------| () | 2,379,325] (1) ~—| 2,067,230). (@)—|_1, 609, 328 

Co 
193 Quantity not recorded for table, kitchen, and hospital utensils in 1934-35 and for other manufactures in 

TECHNOLOGIC DEVELOPMENTS | 

Only minor improvements were made in the metallurgy of alumimum 

in the United States in 1936. In Europe a saving in cost of $4 or | 

more per ton of alumina is said to have been accomplished by substi- | 

| tution of continuous-pressure apparatus for decomposing bauxite with : 

| alkali in place of the intermittent autoclave method now used in the | 

Bayer process.‘ 
The production of aluminum sheet, down to 0.120 inch in thickness, _ : 

by direct rolling from molten aluminum has been announced by the | : 

Crown Cork & Seal Co., of Baltimore, by use of the Hazelett mill.® 

The sheets will be annealed and rolled to produce aluminum foil for 

use as “spots” in the crown cork. Direct-rolled molten steel is also ~ | 

to be developed. The company is also producing hot-dip alumimum- 

coated steel sheet for making crown tops and various containers, 

which is said to be superior to tin plate. 
oO ~~ “Many technologic advances have been made in treating alumin UM 

against corrosion. One of the principal methods is the application 

of a resistent oxide coating. The Alumilite and Alzak anodizing 

processes for oxide coatings are used chiefly in this country. 

Improvements in welding aluminum and its alloys have been 

recorded by Hoglund.° 
Several recent articles? describe progress in the manufacture of | 

aluminum alloys. | 

The United States Bureau of Mines is studying the problem of recov- 

| ering potash and alumina from the alunites of the West, principally in 

Utah and within short distances from Boulder Dam. The study, 

'  4Industrial and Engineering Chemistry, vol. 28, no. 37, Nov. 10, 1936, p. 435. 

5 Lippert, T. W., Direct-Rolled Aluminum: Iron Age, vol. 138, no. 16, Oct. 15, 1936, pp. 26-30, 33, 46. 

6 Hogiund, G. O., Advances Made in Welding Aluminum: Iron Age, vol. 137, no. 12, Mar. 19, 1936. 

a 7 yon Zeerleder, Alfred, The Technology of Aluminum and Its Light Alloys (translated into English from 

the second German edition by A. J. Field). 
American Society of Civil Engineers, Structural Application of Steel and Light-Weight Alloys, A Sym- 

posium: Proc., vol. 62, no. 8, pt. 1 October 1936. 
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which is still in the preliminary stage, has been described by Knicker- | | bocker and Koster.® 
A part of the expansion program of the Aluminum Co. of America | for 1937 provides for the construction of a large plant at La Fayette, | , | Ind., for the manufacture of extruded shapes and tubing. | 

| WORLD BAUXITE AND ALUMINUM INDUSTRIES | 
BAUXITE PRODUCTION — . 

The estimated 1936 world production of bauxite is 2,600,000 metric ) tons compared with 1,744,000 tons in 1935, an increase of nearly 50 percent. This large increase in output resulted from the compara- | tively new production in Netherland India and increased activity in all countries, notably Hungary, Yugoslavia, France, United States, British Guiana, Surinam, Italy, and Greece. France contributed 29 : percent of the 1935 bauxite output, United States 14 percent, Yugo- slavia and Hungary each 12 percent, Italy 10 percent, U. S. S. R. (Russia) 8 percent, and British Guiana and Surinam each 6 percent. 

World production oj bauxite, 1932-36, by countries, in metric tons 
| - | [Compiled by M. T. Latus] | | Se 

,* . Country 1932 1933 1934 1935 1936 
ree ee 

Australia: . 
New South Wales__........-_._._._.... wa-------e], 333 161 | 111 (1) - Victoria. ._..-------2 222 1, 147 681 970 1, 064 (1) British Guiana._.------ el 2 63,510 | 236,663 | 251,417 2 113, 290 212, 681 France. .._-.-2---...---...---.-_-.-.--.-.-... 401,430 | 490,500 | 528, 400 512, 800 648, 500 . Germany.....-....-...-20...-...___._............... 1, 638 . 1, 727 6, 560 8, 547 (1) Greece. -__----_- 22-2 590 |..--------|..--.....-| 9, 489 (1) , Hungary... ------.-..----2-2 111, 558 72,425 | 184,991 | 211,079 329, 000 . India, British. -_-2--.-22-2 222 4, 539 1, 092 18 7, 758 (4) Ttaly. 2.2222 86, 553 94,818 | 131,266 | 170,064 314, 870 Netherland India__-..-..-..--222 eee www nn eee |oe eel] 9, 923 (1) Portuguese East Africa.............- =. sw wenn nnn ef e ee} 30 (1) Rumania___-._-..2 2222-2 -- 612 1, 156 1, 458 1, 473 (1) SPAN won nnannna nn -nnennnn--------------| 1,300] 2500]. | (1) Surinam (Dutch Guiana)____.-.-.- 222-2. 126, 513 | 103,977 | 103, 338 112, 682 (1) U.S.S. R. (Russia)_..----..22--- 37, 400 50, 600 61,000 | 182,000 (1) United Kingdom: Northern Ireland........_____... 1, 497 709 58 |-..-- Le (1) United States__..----2.-22-- ee — 97,895 | 156, 651 160,371 | 237, 666 377, 976 Yugoslavia_...-.-.-....-0.-0.-.... 67, 086 80, 855 84,828 | 216, 197 _ 292, 174 

1, 003, 000 |1, 095, 000 |1, 315, 000 1, 744, 000 |32, 600, 000 

! Data not available. . 
§ Exports. 
3 Estimate. 

. ALUMINUM PRODUCTION 

The world output of aluminum in 1936 was approximately 357,600 metric tons compared with 259,300 tons in 19385, an increase of 38 percent. The United States produced 29 percent of the 1936 total, Germany 27 percent, U. S. S. R. (Russia) 8 percent, Canada 8 per- cent, France 7 percent, United Kingdom 6 percent, Italy 5 percent, and Switzerland and Norway each 4 percent. The United States and Germany showed the largest increases in tonnage. | 
"* Knickerbocker, R. G., and Koster, J., Electrometallurgical Studies of the Treatment of Alunite; Progress Reports— Metallurgica] Division, No. 13, Electrometallurgical Investigations: Report of Investigations 3322, Bureau of Mines, 1936, pp. 36-64.
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World production of aluminum, 1 932-36, by countries, in metric tons 

. [Compiled by R. B. Miller] . 

Country 1932 | 1933 1934 1935 1936 | | 

en 
Austria__......-------------------------------------- 2, 100 2, 000 2, 100 2, 200 1, 300 

Canada... -__.-------------------------------------- 17, 800 16, 200 15, 800 21, 500 26, 900 

France_...._----------------------------- 0-2-2020 -- 14, 400 14, 500 16, 300 22, 000 26, 500 

Germany..---.--------------------------------------- 19, 800 18, 900 37, 200 ‘69, 300 95, 200 . 

Hungary. --...-------------------------------- 20-0 - [een ggrgnnn|nrn gr saan [monn 600 600 

Ttaly .. o-oo -oseseeeeeeeeeeeeeeceeeneee-en-e---| 18,400 | 12,100 | 12,900 | 15, 100 16, 300 a 
Mal Sesser TTT | | 2700 | 4,000 | 5, 000 
Norway .--------------------------2 eon 17, 800 15, 400 15, 300 15,000 | 15,100 ~ ee 

Spain.._---------------------e eee ene eee] 1200 1, 200 1, 200 1, 200 Q) 

Sweden__....------------ - 22 nen nnn nnn nnn nn neers ce ferrari 300 1, 800 3) 

Switzerland...-------------------------------------- 8, 500 7, 500 8, 100 11, 800 15, 700 

U. 8. 8. R. (Russia) ..------------------------------- 1, 000 4, 400 14, 400 25, 500 30, 000 

United Kingdom---.-------------------------------- 10, 200 11, 000 12, 900 15, 200 20, 000 . 

United States..-.-..-.------------------------------ 47, 600 38, 600 33, 600 54, 100 102, 000 

| 153, 300 | 141,800 | 170,800 | 259, 300 357, 600 

ee ene ee 

| 1 Data not. available. Estimate included in total. 

ALUMINUM CONSUMPTION 

World consumption of aluminum in 1935, the latest year for which 

figures are available, has been estimated by Metallgesellschaft at 

307,000 metric tons. The principal consumers and the percentage of 

the total each accounted for were: United States, 28.5; Germany, 

28.3; United Kingdom, 9.3; U. S. 5S. R. (Russia), 8.1; France, 7.8; 

Italy, 4.9; Japan, 4.1; Switzerland, 2.3; and Canada, 1.7. Europe 

accounted for 64.7 percent of the total world consumption. | 

REVIEW BY COUNTRIES / : 

Australia.—The British Aluminium (Australia) Proprietary, Ltd., 

| was recently formed to produce aluminum, with Risdon, Tasmania, | 

rumored as the site for the works. The source of bauxite supply has a 

not been determined, but—small—depositsoccur_in_the Gippsland... __ 

district of Victoria; in the Emmaville, Wingello, and Inverell districts | 

of New South Wales; and in Queensland. | 

Brazil.—Bauxite occurs in Minas Geraes, Séo Paulo, Espirito Santo, 

Goyaz, Bahia, and the Para River district, Brazil. Exports of bauxite 

in 1936 were 7,000 metric tons. Of this quantity, the Companhia 

Geral de Minas shipped 4,000 tons from its deposits near Pocos de 

Caldas in Minas Geraes and Sao Paulo to Argentina for the produc- 

tion of aluminum sulphate. Ore from this vicinity runs about 60 

percent Al,O;, 2 percent SiO,, and 4 percent Fe,O;. Bauxite at 

- Saremenha, near Ouro Preto, Minas Geraes, is under exploitation by | 

the Companhia Electro-Chimica Brazileira. 

British Guiana.—Much of the ore mined by Demerara Bauxite 

Co., Ltd., in British Guiana is now shipped directly to the new Arvida | 
__g]Jumina_plant-of the Aluminum Co. of Canada, Ltd., whereas most of 

it formerly was processed at Hast St. Louis.’ 

Canada.—Bauxite imports into Canada increased from 115,490 | 

metric tons in 1935 to 155,506 in 1936. Shipments from the United : 

States and the United Kingdom consist largely of calcined bauxite and 

alumina. 

7 58 Harder, E. C., British Guiana and Its Bauxite Resources: Canadian Inst. Min. and Met., 1936, pp. 739- 

153336—387——44
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The increase in bauxite imports is due ehiefly to the fact that 
the Aluminum Co. of Canada, Ltd., a subsidiary of Aluminium, Ltd., 
began to convert British Guiana crude bauxite into alumina by the , 
Bayer process at its Arvida plant in March 1936. Until the erection _ 

: of this new alumina plant, most of the alumina was imported from the - 
United States. Aluminum-reduction works using the Hall process 
are located at Arvida and Shawinigan Falls. The Shawinigan Falls 
reduction plant had been shut down but resumed operations in Au- 
gust 1936. The metal is fabricated at the company plants in Toronto 

, and Shawinigan Falls. | 
| France.—The large bauxite deposits of France are operated by 

French, Swiss, and British interests. The Cie de Products Chimiques 
et Electrométallurgiques Alais, Froges et Camargue (Péchiney) 

: operates three alumina and eight aluminum-reduction plants in the 
Alps and in the Pyrenees, while the Sté. d’Electrochimie, d’Electro- 

- métallurgie et des Aciéries Electriques d’Ugine owns one alumina 
and three aluminum-reduction works. The sales organization for — 

| | both companies is the Sté. L’Aluminium Frangais. Constructionofa 
new aluminum works is reported at Pond-de-Lescun, Basses-Pyrenees, 
by a subsidiary of the Société des Forces Mortrices du Bern.” | 

A new process for the electrolytic refining of aluminum was put into 
operation by Péchiney at the St. Jean de Maurienne plant. The 

| electrolyte, with a fusion point below 750° C., consists of 23 percent 
aluminum fluoride, 17 percent sodium fluoride, and 60 percent barium 

| chloride and is claimed to reduce refractory costs and produce a 
metal with superior electrical conductivity and corrosion resistance.” 

Exportation of bauxite, alumina, or aluminum from France is con- 
trolled by a Government licensing system. | 

Germany.—The aluminum industry of Germany imports its bauxite; 
oe and in 1936 imports totaled 981,162 metric tons, derived principally 

| from Hungary, Yugoslavia, Italy, and Netherland India. The 
German-controlled Bauxite Trust A. G. (Zurich) operates mines in 

| Hungary, Yugoslavia, Italy, and Rumania and thus guarantees a 
supply from these sources. 

In 1936 Germany’s aluminum production was exceeded only by _ 
that of the United States. The German aluminum producers are: | 
The State-owned Vereinigte Aluminiumwerke A. G., with plants at 
Hoyerswerda, Grevenbroich, and Toging, Aluminiumwerke G. m. b. 
H. at Bitterfeld in Sachsen, and the Swiss-owned L’Aluminium- 
Industrie A. G. (A. I. A. G.) at Rheinfelden in Baden. The Verein- 
 igte Aluminiumwerke is to build a new alumina works at Schwandorf, 
Bavaria, and the A. I. A. G. has doubled alumina production at its 
Martinswerk plant. Coal-steam power supplies current for all the 
reduction works except the Toging and Rheinfelden plants, which 
use hydroelectric power. 

Germany’s spectacular rise in aluminum production and consump- 
tion is due to the rearmament program, with its demand for aircraft, 
automotive vehicles, and ships; its substitution of aluminum for other 
metals in order to become self-sufficient; and the effort to improve 
its foreign-trade balance by exports of aluminum goods. 

Imports of the crude metal declined from 15,247 metric tons in 
1935 to 4,258 in 1936, but exports of semimanufactured and manu- 
factured goods, especially aluminum foil, increased. A new German- 

16 Bureau of Foreign and Domestic Commerce, Foreign Metals and Minerals: Circe. 11, Jan. 29, 1937, p. 

Mi Queensland Government Mining Journal, vol. 37, no. 438, November, 1936, p. 378.
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Scandinavian agreement permits Germany to export finished alu- 

minum wares to Norway, Sweden, and Denmark as hitherto but does 

not allow her to increase sales in this market. The German industry 

wins the right to export unlimited quantities of raw and semifinished | 

aluminum, but the Scandinavian industry reserves the expanding 

aluminum-ware market. | | , 

Gold Coast Colony.—Some of the largest and richest bauxite deposits | 

| lie along the equatorial belt of West Africa, although Africa has not | | 

| as yet produced any bauxite. Anderson estimates a reserve of 180 ee 

~~ million tons of good bauxite in the Yenahin district, about 45. miles 

west of Kumasi.2 Some of the rich deposits at Mount Supirri in the 

Affoh group near Sefwai-Bekwai carry gold and silver in and beneath | 

the laterite capping." Other Gold Coast deposits are at Mount 

Ejuanema near Nkawkaw, Kwahu, and at Nsisreso, ASempanaiye, | 

N. W. Sefwi. The ore ranges from 49 to 55 percent Al,O;, 0.2 to 2 

percent SiO,, and 13 to 25 percent Fe.QO3. 

Other Africa.—Other large bauxite deposits are found in Africa on 

the Lichenya Plateau in Nyasaland and in the Atlas Mountains of 

French Morocco, while deposits are reported in French Guinea, Sierra 

Leone, Tanganyika Territory, Madagascar, and Abyssinia. 

 Greece.—Although bauxite shipments totaled only 13,150 metric 

| tons in 1935, the completion of mining and shipping improvements | 

in Greece will permit an annual exportation of over 100,000 tons. 

The two principal producers are the Bauxites-Parnasse 5. A., operat-— 

ing on the mainland of the north shore of the Gulf of ‘Corinth, between | 

- Messolohgui and Thebes, and the Bauxites 5S. Papassotiriou, working | 

a deposit on the Island of Amorgos adjacent to the Aigean Sea. | 

Bauxite from the Itea area runs. about 60 percent Al,O;, 3 percent | 

TiO., 2 percent SiO,, and 22 percent Fe,QOs. Open-pit mining and | 

the proximity of some of the mines to navigable water enable oper- | 

ators to deliver crude bauxite at the docks for $1.03 to $1.60 per long | 

ton. The 1936 exports were chiefly to Germany, United Kingdom, es 

Japan, and-Norway.——————- 
Hungary.—Most of the bauxite output comes from the Gant deposits : 

in western Hungary. Work has started on a new bauxite discovery 

in the Nagyharsiny Mountains, Baranya County, southern Hungary. 

Although much of the bauxite is exported, particularly to Germany, _ | 

Hungary has its own aluminum industry capable of supplying domestic | 

consumption. Bauxite Industry, Ltd. (Budapest), produces alumina, 

at Magyarévaér (Altenburg), and the aluminum-reduction works. of 

the Aluminiumwerke Manfred Weiss A. G. (Budapest) is located at | 

Csepel. Aluminum output is to be increased and aluminum cables | 

and wires are to be produced. | : 

India (British) —A recent publication describes the possibility of 

producing aluminum in Bombay, India. Most of the small output 

heretofore has come:-from the Jabalpur district, Central Provinces, 
and the Khaira District. = 

Italy.—The Istria district produces most of Italy’s bauxite output. ae 

A new deposit was discovered recently in the Aidussina district near 

Gorizia. Large deposits of leucite, as well as some aluminite, occur 

in the old volcanic regions of central Italy. 

13 Anderson, Robert J., World Resources of Aluminum Ore: Mining Mag. (London), vol. 55, mo. 6. 

December 1936, pp. 329-341. 
13 Cooper, W. G. G., Gold Coast Bauxite: Bull. Imperial Inst., vol. 34, no. 3, July-September 1936, pp. 

331-347; Gold Coast Geol. Survey, Bull. 7, 1936. . 
10, Hees oD” Possibility of Production of Aluminium in Bombay: Dept. of Industries, Bombay, Bull.
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| In 1936 the Italian aluminum industry built additional plants and 
enlarged others. The Montecatini group controls the new alumina 
plant using the Bayer process and another using the Haglund process 

: at Porto Marghera, and two aluminum-reduction works, one at Mori, 
| which is being enlarged, and a new one at Bolzano. The Swiss-owned 

| | Societé Anonima Veneta Alluminio owns an alumina plant at Bussi, 
and a new one is under construction at Porto Marghera. Its aluminum- 
reduction works at Porto Marghera, which has accounted for about 

| | half of the Italian output, is to be enlarged and an aluminum powder 
plant added. The Canadian-controlled Borgofranco d’Ivrea reduction 
works plans to increase its present annual capacity of 1,500 tons. 

. Upon completion of all new construction, Italy’s production capacity 
will be 60,000 tons of alumina and 30,000 tons of aluminum. This 

| | expansion will permit Italy to enlarge its aluminum exports, although - 
a Government licensing system controls the exportation of bauxite 

~ and aluminum and its alloys. , | 
| _ Japan.—Bauxite is not found in Japan but is imported principally 

from Netherland India and Greece. Attempts are being made to 
| produce alumina from Manchurian shale and Korean alunite, but some 
: producers have not found this domestic raw material satisfactory and 

| are now using imported bauxite. | oO 
Long dependent on foreign sources for aluminum, chiefly from 

a Canada, Norway, Switzerland, and France, Japan began to develop its 
own aluminum industry in 1933. Aluminum works, some of which 

| are still in the experimental stage and others which are proposed, 
include: The Japan Electric Industry Co.; Japan Aluminium Co. at , 
Takao, Formosa; Nichiman Aluminium Co., also called the Japan- 

| Manchoukuo Aluminium Co.; Aluminium Manufacturing Co.,asub- 
| sidiary of the South Manchuria Railway Co., with a plant proposed 

| in the coal fields at Fushun; Sumitomo Metal Industry Co. at Osaka; 
and the Korean Nitrogen Fertilizer Co. at Tumen, Manchuria. 

| _ Much of the domestic product has been considered of poor quality, 
due principally to the use of alunite instead of bauxite for raw material. 
To protect the domestic industry, an increase in the tariff on imported 
aluminum became effective in June 1936. - 
Netherlands.—A proposed aluminum works to be built in the vi- 

cinity of the Limburg coal field would utilize bauxite from the mines 
on the island of Bintang, Netherland India. 

Netherland India.—The islands of Bintang and Batam in the Dutch 
East Indies are becoming large producers of bauxite. Production 

| increased to considerably more than 100,000 tons in 1936, compared 
with 9,923 tons in 1935. Exports are chiefly to Germany, Nether- 
lands, and Japan. Exploitation is by the Nederlandsch-Indische 
Bauxiet Exploitatie Maatschappij (subsidiary of the Billiton Tin Co.). 
The deposits are about 12 feet thick, and the ore contains approxi- 
mately 53 percent Al,O;, 2.5 percent SiO,, 13.5 percent Fe,O,, and 1.2 
percent TiQ,. : 
Norway.—Aluminum-reduction plants owned by British, Canadian, 

and French aluminum interests are located at Eydehavn, Stangfjord, 
Vigeland, Tyssedal, Glomfjord, and Héyanger, Norway. The Norsk 
Aluminium Co. at Héyanger, owned jointly by Norwegian interests 
and Aluminium, Ltd., is the only concern with a plant to refine bauxite 
into alumina. It uses the Pedersen process and produces about 
14,000 tons of alumina and 4,000 tons of crude iron annually as a
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byproduct. The other plants import their alumina and export the | 
metal produced. | | — 

In 1936 imports of bauxite totaled 24,046 metric tons (82,570 in | 

1985) and of alumina 23,019 tons (19,455 in 1935). Norwegian 

exports of crude aluminum aggregated 15,087 tons in 1936, much of | 

which went to the United States and Germany. _ | , 

Rumania.—Rumania contains large bauxite deposits in the Bihar | 

Mountains which are exploited by the Aurum Mining Co. Erection 
__ of an aluminum works at Targoviste is under consideration. _. | ne 

Surinam (Dutch Guiana).—Virtually all the bauxite produced by > 
the Surinaamsche Bauxite Maatschappij, a subsidiary of the Alumi- - 

num Co. of America, at Moengo is shipped to East St. Louis for re- 
fining into alumina. The deposits are 10 to 18 feet thick and contain | 

about 59 percent alumina, 2 percent silica, and 6 percent ferric oxide. . 

The Dutch Guiana and British Guiana bauxite deposits, which - 

occur along a belt more or less parallel to the coast, are said to extend | 
into French Guiana and Brazil and also into Venezuela. 

Switzerland.—The oldest aluminum-producing company in Europe, 
founded in 1889, is L’Aluminium Industrie-Aktien-Gesellschaft (A. I. 
A. G. or Neuhausen Co.). Its Swiss reduction plants are at Neu- 

: hausen, Canton Schaffhausen, and Chippis, Canton Valais. Raw - 

materials are supplied by affiliated mines and plants in France, Ger- 
many, Italy, and Rumania. Affiliated aluminum-production works | | 
are at Rheinfelden, Germany; Bussi and Porto Marghera, Italy; and 
Lend, Austria. The Fabrique d’Aluminium Martigny, 8. A., with 
1,260 tons annual production, is an independent producer at Mar- | 

tigny-Bourg, Canton Valais. The A. I. A. G. is one of the chief pro- 
moters of the world aluminum cartel, the Alliance Aluminium Cie. , 

(Basel), with which most of the leading world aluminum producers, 
except the United States, are associated. 

| United Kingdom.—The British Aluminium Co., Ltd., and the Alu- : 

__ minium Corporation, Ltd., together produce the alumimum output 
of the United Kingdom. Large quantities of aluminum and aluminum _ 
alloys are imported from Canada (15,423 metric tons in 1935 and 16,925 = = — 

tons in 1936) and smaller amounts from Switzerland and Norway. 
U. S. S. R. (Russia) —Bauxite deposits occur in the Leningrad — 

district near Tikhvin, northwestern U. S. S. R., in the Sverdlovsk 

and Chelyabinsk districts of the Ural Mountains, and in the undevel- 
oped Belovo region in western Siberia. The Ural deposits are larger 

and of better grade (36 to 50 percent alumina and 3.7 to 5.3 percent 

silica) than those at Tikhvin (44 percent alumina and 12 to 15 percent | 

silica). Other possible raw material sources are nepheline from Karelia 
(Kola Peninsula) and leucite from Armenia. - 
Alumina works include the plants at Volkhov (Svanka), Tikhvin, 

and Neproges (Dnepr or Zaporozhe plant), while another is under 
construction at Kamensk and still another is contemplated at Kan- 

—— ~dalaksha in Karelia-ferthe treatment of nepheline. There is an experi- 
mental alumina plant at Korov-Abad, near Tbilisi (Tiflis). Alu-~~ 
minum-reduction plants include the Svanka and Dnepr, with the 
Kamensk nearing completion and construction reported to commence 
shortly on another ii Karelia and later in Perm. Crude artificial 
cryolite is to be made at the Polevskoi plant in the Urals from fluorspar 
obtained from the Chita region of Eastern Siberia.
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The Russian aluminum industry is due to the Government self- 
sufficiency program and not to economic raw-material resources. 
Much difficulty was experienced by the Aluminium Research Institute 

| in working out complicated processes to produce alumina from the 
bauxite, which is low in alumina and high in silica. The long hauls 

: of raw materials are being alleviated by the erection of alumina and 
reduction plants near the mines, but shipments of materials over 

| long distances will still be necessary to the Dnepr plant in the Ukraine. ; 
Yugoslavia.—Economic grades of bauxite occur at many places in 

Yugoslavia; but most of the output, largely exported, comes from the 
| Drnis and Sinj districts of Dalmatia and from the Knez Polje and 
7 Ygrovac districts near Mostar in Herzegovina. Aluminium A. G. 

: (Belgrade) has commenced construction of an aluminum works at | 
| _ daruga near Sibenik which will have an annual capacity of 1,000 tons 

_ of aluminum. | , |



| _ MERCURY es 

By H. M. Meyer © | 

| SUMMARY OUTLINE : | 

| Page . Page 

Summary....-..-.--------------------------- 683 | World production... ..------------------------ _ 692 

Salient statistics.......--.--..-------------- 684] Germany-.-_...--.-------------------------- 698 | 

PriceS....._.- ween eee ee eeeeeenue------- 684] Italy...------------------------------------ 698 

Production at price.........-.-------------- 685 | Japan--..-.-------------------------------- 694 

Consumption and useS....-..-------------- 687] Mexico_-...-------------------------------- 694 

Review by States_......-..-----.------------- 689] Spain-..--.-------------------------------- 695 

Productivity of labor at mines and plants-... 689] Turkey-......---..------------------------- 695 

Foreign trade.......--------------.----------- 692] U.8.S.R. (Russia) ..---------------------- 695 

The mercury industry in the United States in 1936 was characterized 
by a notable increase in demand, partly caused by fears concerning 
future supply; by lower domestic production in the face of a moderate 
rise in price that became substantial in the late months of the year; 

and by a sharp upswing in receipts of metal from foreign countries. 
~ The continuation of civil strife in Spain, where the principal mer- 

cury reserves of the world are situated, together with increased , 

demand for the metal in large mercury-consuming countries of 

Europe that are engaged in record-breaking armament preparations, © : 

continued to contribute to the tense international situation. The 

termination of the war between Italy and Ethiopia and the removal : 

of sanctions against Italy, second in importance as a source of mercury, 

eased the situation somewhat, but it is extremely doubtful that Italy 
—could-supply the world-demand for-merecury even temporarily, should _____ 

supplies from Spain be cut off entirely. Despite fears that Spanish 

production would cease, however, large quantities of metal are reported 

to have left that country late in 1936. The Government controlled | 

the mines as the year ended, but some shipments were reported to 

have been intercepted by opposing troops. : 

Another event of utmost importance in the international mercury 

situation was the sudden breaking up of the cartel agreement between | 

Spain and Italy. In forecasting this occurrence the Metal Bulletin 

of London ! said: | 

The Spanish civil war has also been directly responsible for another event of the 

greatest importance to the quicksilver market, namely the denunciation by the 

Almaden mines, presumably under Government pressure, of the Cartel agreement 

with Italy as a protest against alleged Italian deliveries of arms to the insurgents. 

___.___The -dissolution_of_the_mercury_cartel would seem to herald a 
renewal in the not distant future of the keen competitive conditions 

that prevailed prior to its formation and lower prices for the metal, 

barring the destruction of the Almaden mine workings and reduction : 

equipment or a lengthy extension of the civil war in Spain. 

1 Metal Bulletin, The Quicksilver Situation: No. 2133, Oct. 20, 1936, p. 8. 683
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In the United States the maritime strike on the Pacific coast and 
a unusually bad weather in the final quarter of 1936 contributed to the 

| lack of supplies of domestic mercury at the end of the year in New 
York. In addition, larger amounts of metal were required for placer- _ 
gold operations in Western States, thus lowering the amount of mer- 

: | _ cury available for shipment. Some metal was reported shipped east 
by_ rail in the last months of the year. 

Imports of mercury in 1936 were considerably more than twice 
those received in 1935, and more than one-half of the quantity im- 
ported entered the country in the last quarter of the year. Increased 
imports, together with a relatively small decline in domestic produc- 
tion, indicated that larger quantities of metal were available for con- 

: sumption. Greater consumptive demand only partly explains the | 
increased importation of metal during the year, however, as fears 
concerning future supplies are believed to have had an important 
bearing on the size of purchases. The international conditions already 
mentioned led importers to increase their purchases of Italian metal. 
More than one-half of the imports from Spain arrived in the first 
6 months of 1936 whereas imports from Italy increased sharply as the 
year progressed, those in December alone being 41 percent higher 

° than the quantity imported in the entire first 6 months of the year. 

| Salient statistics of the mercury industry in the United States, 1933-36. 

_ [Flasks of 76 pounds] | 

: | oe | 1933 1934 1935 1936 

| Production__.___-.-......_......-.-------------flasks_- 9, 669 15, 445 17, 518 16, 569 Number of producing mines_.__.__.....__.--......--__- 75 93 90 87 
Average price per flash: | 

New York.-..-....---2-. 2-2-2 ---- eee $59, 23 $73. 87 $71. 99 $79. 92 : London. ___-----_2- eee $41, 64 $56. 15 $60. 74 $64. 33 Imports for consumption: . | Pounds. --_...--.--.--2- 2 eee 1, 543, 935. 774, 564 593, 904 1, 374, 652 Equivalent flasks..._....-.2.-2.22-2--2-.--- ee 20, 315 10, 192 7, 815 18, 088 Apparent new supply.-....-__.-._.____._______flasks_. 29, 700 25, 400 25, 200 34, 400 From domestic mines..___.........__.___-percent__ 32 60 69 47 Stocks in warehouses (bonded) at end of year_-_flasks__ 5, 370 4, 346 3, 582 2, 513 
eee 

Prices.—The average quoted price for mercury in New York was 
| relatively stationary at approximately $77 a flask for the first 4 

months of the year. The monthly average dropped in May and 
continued downward until the low average of the year, $73.42 a 
flask, was reached in July. Declining receipts of metal from Spain 
and Italy in the third quarter of the year caused a sharp upswing in 
prices in September, which continued throughout the final quarter of 
the year. Whereas the highest monthly average for the year was 
$90.25 for November and December, little metal was available for 
sale, and trade reports were that $95 or more would be required to 
buy metal in any quantity. There were appreciable differences be- 
tween the prices quoted in London by the cartel agents and those 
asked by independent merchants, although such discrepancies con- 
timued for only a short time. According to the Metal Bulletin, 
September 8, 1936, Roura & Forgas, the cartel agents at that time, 
stated that the Almaden mines had large stocks at Alicante and also 
at the mines. A large shipment was expected from Spain toward the 
end of September, against which the agents were selling at £12 17s. 
to £12 17s. 6d. ($64.72 to $64.84) a flask. London merchants at the
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same time were selling from their stocks at £20 to £22.($100.73 to 
$110.80) per flask. : : 

Average monthly prices per flask (76 pounds) of mercury at New York and London . 
and excess of New York price over London price, 1984-86 | 

| 1934 1985 — ——- 1936 

- : Excess| Excess Excess | Month wot ben | . 
ne ween on - New | Lon-_ of New New | Lon- of New New | Lon- of New a 

York1| don? | SO% | York!| don? | va, | York1{ don? | over ae 
: London London London 

--January._.__.--------------| $67.54 | $48.45 | $19.09 | $72.76 | $58.71 | $14.05 | $76.77 | $64.02 | $12.75 
February..-.---------------| 72.01 | 53.14} 18.87 | 72.50} 58.48 | 14.02 | 77.00} 63.01 13. 99 
March._._._-.-------.-..---| 75.47 | 54.76.| 20.71 | 72.50 | 58.75 | 18.75 | 77.00 | 64.10 12.90 
April._._._...-_..---.-----.] 75.93 | 55.40 | 20.538 | 72.50 | 59.86 | 12.64] 76.73 | 62.40 14, 33 
May......---.--------------} 75.58 |. 55.21 | 20.37 | 72.14] 59.87 | 12.27) 74.94] 61.81 13. 13 
June._..-.__-.-.-__-__.-.----| 75.00 | 57.80 |. 17.20 | 71.46 | 61.93 9.53 | 74.19 | 62.05 12, 14 
July....-----.-.-_-_-_.-..--.| 75.00 | 57.19 | 17.81 | 70.54] 61.60 8.94 | 73.42 | 60.96 ‘12. 46 
August.._..-.--------------| 75.00} 58.12] 16.88 |} 69.00] 61.50 7.50 } 73.92 | 61.57 12. 35 
September....--.-----------{ 74.56 | 57.93 | 16.63 | 69.21 | 60.40 8.81 | 85.28 | 64.97 20. 31 oe 
October_.._--.-.-.----------| 74.00 | 58.67 | 15.33 | 71.75 |. 62.57 9.18 | 89.24 | 67.23 22.01 - - . 
November-_-__.-.---.-.--.---| 73.28 | 58.62 | 14.66 | 74.35 | 61.68 | 12.67 | 90.25 | 69.65} 20.60 
December.._.-.--.--.------| 73.00 | 5811 | 14.89] 75.20] 63.58] 11.62] 90.25 | 69.94) 20.31 

_ Average....--.-------| 73.87 | 56.15 | 17.72 | 71.99 | 60.74 | 11.25 | 79.92] 64.33] 15.59 

_1 Engineering and Mining Journal, New York. | : 
2 Mining Journal (London) prices in terms of pounds sterling converted to American money by using 

average rates of exchange recorded by the Federal Reserve Board. 

Increased activity was evident at domestic mines in the latter part _ a 
of 1936 as a result of the advance in price. Due to the time required 
to bring even a fully equipped idle mine into production, however, no = 
increase in output was noted in 1936; in fact, production actually fell 7 
off somewhat. Should prices continue at their present levels some 
increase may be looked for in the near future. . | ) | | 
Production at price——A study of the record of production of do- 

__Inestic_mines from 1910 to the present time brings out two facts | 
clearly—increasingly higher prices are required to-bring-out-a-given 
production of mercury, and increased output 1s supplied by ores of 
diminishing grades. 

In making this study, mercury index prices were used instead of 
actual quoted prices to reduce to a minimum the factors that would 7 
tend to distort the conclusions drawn. The mercury index price was | 
obtained by dividing the quoted price by the Department of Labor 
wholesale price index for all commodities (1913100). For the period 
1910-26 quoted prices for 75-pound flasks were reduced to the equiva- 
lents for 76-pound flasks. 

During the period covered by the table, demands for mercury 
fluctuated widely and prices moved similarly. When prices were 
high, larger proportions of the country’s needs were supplied by metal | 

____of domestic origin. As the index price returned to a previous level, 
however, less metal was produced than-the-output—when the index 

_ formerly stood at the same level. Higher prices were necessary to 
bring forth an output similar to former records. There were minor 
disturbances of this trend due (1) to the exploitation of relatively small 
new deposits where higher-grade ores could be treated for a time at 
lower cost or (2) to the discovery of richer veins in properties already 
productive, but these only temporarily interrupted the major trend. 

Index prices for mercury ranged from $40 to $51 from 1910 to 1914, 
and production from 16,330 to 24,734 flasks. Rapidly increasing |
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| prices in 1915 and 1916 culminated in the highest index price for the 
period under discussion—$103.80 in 1916—which resulted in the peak 

: | output of 35,683 flasks in 1917. In the years 1922-25 the index price 
ranged from $43 to $57, but the resultant outputs varied from only 
6,291 to 9,952 flasks. Increases that carried the price to $89 to $93 
in 1928 to 1930 were sufficient only to bring out the recent high output 

| of 24,947 flasks in 1931, about equal to the output of 1912 when the 
index stood at $43. _ | | 

As the price increased and higher outputs were made the grade of 
| ore declined. From 1913 to 1915 an annual average of 19,011 flasks 

| of mercury was produced from ore with a recovered mercury content 
of 0.52 percent. In the years 1916-18, when the peak output in the | 
period under discussion was made, the annual average production was 
32,557 flasks, but was won from ores having a recovered tenor of 

| only 0.39 percent. The average annual output from 1921 to 1927, 
| when output was low, was 8,293 flasks, and the average recovered 

tenor of ore increased to 0.51 percent. The sharply higher production 
8 of 1928-31, an annual average of 22,013 flasks, came from ores con-. 

taining only about 0.31 percent mercury. | , 
Comparing the 7 years ended in 1936 with the two preceding 10- 

| year periods, it is found that the average annual output of 24,188 flasks 
, producéd in 1910-19 was obtained from ores with a recovered mercury 

content of 0.47 percent, 11,282 flasks for 1920-29 from ores averaging | 
: 0.42 percent, and 16,903 flasks for 1930-36 from ores averaging 0.35 

a percent. In recent years virtually all dump material and earth from 
: under old reduction plants have been excluded in calculating tenor of 

| ores, but fairly substantial quantities were included in some of the | 
years prior to 1920. This situation tends to accentuate the trends 
indicated above. 7 | 

, The average annual domestic consumption of mercury is probably 
| 25,000 flasks or more. The index price of $93 a flask in 1930 resulted 

| : in an output of nearly 25,000 flasks in 1931, and nearly 72,000 flasks 
have been produced since 1931. From the preceding discussion it is 
clear that depletion of reserves results in smaller outputs as each 
price cycle returns to a previous level. A conclusion that might be 
drawn from this study is that an index price well above $93 a flask 
(equivalent at the December 1936 average for all commodities to an 

| actual price of $112) would be needed to produce the desired amount 
for even 1 year. This price would apparently have to be raised at an 
accelerated rate to continue to draw the needed amount from domestic 

. mines for even a limited period of time. 
It is significant that the output of 24,734 flasks of mercury mn 1912 

was made by 20 mines, whereas that of 24,947 flasks in 1931 was made 
by 77 mines. In 1912 the two mines that have produced the largest 
quantities of mercury in the United States to date, the famous New 
Almaden and New Idria mines, and two other large properties, the 
Guadalupe mine, Santa Clara County, Calif., and Mercury mine, Nye 
County, Nev., contributed nearly 21,000 flasks to the total for the | 
country. In 1931 these mines were either closed down or producing 
at a greatly reduced rate. No new mines have been discovered since 
1912 with sufficient ore reserves to compensate for the loss of output 
from these properties. Consequently, it required a larger number of 
small properties in 1931 to produce—even at higher prices—as much 
mercury as in 1912.
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Mercury produced in the United States, recovered tenor of ores treated, and average 
| . prices, 1910-36 | 

) Recovered Average price per flask 
mercury Mercury at New York 

: Number of | content of | produced {|_.  CSCSCSC 
mines. t ores | ; (asks of 

reate Ss. (percent) Quoted _ Index? 

1910 19 0.63 | 20,330} 3 $47.69 $47. 26 
1911. ......-.n ee 25 158 20, 976 3 47. 16 50. 71 oo 

-  Y9T2I 2 foc een cre cceece eects p 204. OL 24, 734.4 2.43.03 | 43.46 ae 1913..-....-..- ween pS 24 "56 19, 947 3 40. 07 40. 07 oe 
1914......... EES 30 "51 16, 330 3 48, 95 50. 15 
1915......... eee 39 "50 20, 756 3 88.17 88. 52 : 
1916_....-....... eee 66 45 29,538 | 3 127.16 103. 80 
1917..-..-..... eee 51 "48 35,683 | 3107.72 64. 00 : 
1918_._.......... 47 "30 32,450 | 3125.12 66. 52 
1919_._......... eee 34 42 21, 133 3 93. 38 47.02 
1920_...._...... ef ‘46 13, 216 3 82. 20 37. 16 
1991__............. ene eeee| i "63 6, 256 3 46, 07 32, 95 
1922.22 eee eee 10 .51 6, 291 3 59. 74 43.13 
1993...........0 eee 14 "59 7,833} 3 67.39 46.77 3° 
1924.._..........-... eee 13 "50 9, 952 370. 69 50.31 
1925 _..........-. eee 13 "50 9, 053 3 84. 24 56. 80 | 
1926.....-....... eee 17 "54 7, BAL 393. 13 64. 99 ~ 
1997_........- eee | . -41 11; 128 118. 16 86. 44 
1998__.......-.-.-.-.- 0s see 54 "40 17, 870 123, 51 89. 18 
1929... ee eee 63 . 30 23, 682 122. 15 &9. 49 

: 1930_._.._...... ef 25 21, 553 115. 01 92. 90 
‘1931____....-.-. ose 77 33 24” 947 87. 35 83. 51 
19382__..--..-.--------- eee 95 41 12, 622 57. 93 62. 42 
1933____............ seen 75 | 41 9, 669 59. 23 62. 74 | 
1934____._.......-...-..... sos ee 93 41 15,4451 . 73.87 68. 84 
1935. ........-...-. 20. 90 43 | — 17,518 71, 99 62, 82 
1936 87 39 16, 569 79. 92 69. 02 

1 Prior to 1920 total tonnage treated (partly estimated), including material from old dumps, earth from 
beneath old reduction plants, etc., was used in calculating recovered tenor. From 1920 on old dump ma- 
terials, etc., has been excluded, insofar as possible, and tenor calculated on all available data covering new ore . 
treated. From 82 to 98 percent of the total mercury production was covered in calculating tenor for 1920-36. . 

2 The mercury index price has been calculated for each year by dividing the New York quoted price of 
‘mercury by the Bureau of Labor Statistics wholesale price index for all commodities (1913100). 

3 Quoted prices for 75-pound flasks calculated to the equivalents for 76-pound flasks. 

As a result of frequent requests received by the United States 
Bureau of Mines for information on the treatment of mercury ores 

~ the Metallurgical Division has prepared-a report-entitled_Occurrence. ______ 
and Treatment of Mercury Ore at Small Mines. The main theme of 
this report is treatment by furnacing, but concentration, mining of the 
ore, and precautions against mercury poisoning are covered. Copies 
of this report will be available later from the Publications Section, 
United States Bureau of Mines, Interior Building, Washington, D. C. 

Consumption and uses.—During 1936 ? the General Electric Co. in- | 
stalled a mercury boiler, a 1,000-kilowatt mercury turbine, a con- 
denser-boiler making 12,500 pounds of steam per hour at 185 pounds | 
pressure, and a 900-kilowatt steam turbine in each of its shops at | 
Pittsfield and Lynn, Mass. These boilers require 6 pounds of mer- 
cury per kilowatt of capacity, less than is needed for the boilers at 
Schenectady, N. Y., and Kearney, N. J. Design sketches for a 
mercury-steam installation of 44,000-kilowatt capacity employing a 

——-——single-drum—have—been-made_by_General Electric. = 
Continued experimentation with small mercury lights in 1936 was 

reported to have brought satisfactory results. Development of 85- 
and 100-watt bulbs, of smaller size but giving as much light as the 
standard filament 200-watt lamp, was reported. A small mercury- 

2 Power Plant Engineering, Mercury in Small Boilers: April] 1937, p. 213.



. 688 _ MINERALS YEARBOOK, 1937 __ 

break switch, silent in operation and without moving parts, was 
- announced by the General Electric Co. and described as follows:* 

The switch consists of two shallow chrome-steel cups, %4-in. diameter, sealed 
together with a strip of lead glass to form a hollow compartment. Separating 
the cups is a disk of ceramic material having a small hole located near the edge. 

: After assembly, this compartment is evacuated and four grams of mercury are 
inserted. This fills approximately one-quarter of the space. The compartment 

| is then filled with hydrogen at about atmospheric pressure and sealed off by 
welding. 

In the “off”? position, the hole in the ceramic disk is above the mercury line. 
| | At rotation of 20 deg. the switch assumes a position which permits mercury to 

flow through the hole, thus establishing contact between the two chrome-steel 
| cups, closing the circuit. 

oe Hydrogen serves as a cooling agent and in quenching the arc. Heatingis also 
i controlled through a mercury-to-metal contact employing a mil of platinum on 

a tiny plate of steel, welded on the inside of each cup. | 

| Prospects for increased consumption of mercury in new uses were 
summarized as follows:* | , 

| While counting heavily on the demand created by long-established uses, pro- 
. ducers are watching hopefully these developments, among others: hardening of 

lead alloys containing alkali earths or metals by addition of quicksilver; substitu- — 
tion of quicksilver for tin in production of type-metal alloys; use of the metal in | 

| plating iron with lead; adaptation of mercury vapor as a high-temperature indus- 
| trial heating medium; development of a device using mercury for elimination of 

, scale and corrosion in radiators and cooling systems of automotive vehicles; use 
of metallic hair tints containing mercury by the cosmetic field; development of a 

_tiny mercury lamp two inches long, thinner than a lead pencil, and emitting a 
200-candlepower glare, which may replace the electric arc in movie projectors and 

7 is useful also in composing rooms and photographic studios; development of a new | 
method of printing that may be a formidable rival of offset lithography, by which 

' it is possible to print 200-line screen halftones on heavy-ribbed stock, even on 
sandpaper and textiles. | 

Increased quantities of mercury were required in 1936 for gold- 
mining operations in the Western States. | 

The following table shows the new supply of mercury in the United 
States, 1927-36: — 

Supply of mercury in the United States, 1927-36 

{Flasks of 76 pounds] . 

Apparent new supply 

: ° Imports for ns es 
Production Exports Y - F 

| aa (flasks) |,ion (flasks)| (Aasks) | Total domestic | Imported 
(flasks) | mines (percent) 

(percent) 

1927... eee 11, 128 19, 941 (1) 2 30, 900 35.5 64,5 
1928... ee 17, 870 14, 562 (1) 2 32, 300 54.9 45.1 
1929... eee 23, 682 14, 917 (1) 2 38, 500 61.3 38.7 
1930_......-----------weee eee 21, 553 3, 725 (1) 2 25, 200 85. 2 14.8 
1931... ee 24, 947 549 3 4, 984 20, 512 97.3 2.7 
1932__.....---------------- =e 12, 622 3, 886 3214 16, 204 76.2 23.8 
1933_....------------ eee ee 9, 669 20, 315 (1) 2 29, 700 31.6 68. 4 
1934.2... eee 15, 445 10, 192 (1) 2 25, 400 59.9 40.1 
1935... ...--.-.------------ =e 17, 518 7,815 () 2 25, 200 69.0 31.0 
1936_.......--.---------------- 16, 569 18, 088 263 34, 400 47,4 52.6 

1 Not separately classified for 1927-30 and 1933-35. 
2 Estimated by Bureau of Mines. 
From a special compilation by the customs statistics section, Bureau of Foreign and Domestic Com- 

merce. 

“3 Tron Age, vol. 137, no. 10, Mar. 5, 1936, p. 53. : 
¢ Business Week, no. 361, Aug. 1, 1936, p. 20.
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REVIEW BY STATES | : 
The output of mercury in the United States in 1936 declined 5 

._ percent from that in 1935 despite increased demand and prices. The 
decline was not evenly distributed over the country as a whole and | . 
output in some localities showed rather pronounced improvement. 
In the important producing areas increased output was made in 
Arkansas and Oregon, while production declined in California and 
Texas. The total number of producing properties was relatively 

_. stationary for the past 3 years, although there were changes in the oe 
~ actual mines producing, particularly among the smaller ones. The Oo 

| principal producing mines in 1936 were as follows: Arkansas: Pike 
County—mines of the Mid-Continent Quicksilver Co. and of the 

| Mercury Mining Co.; California: Lake County—Sulphur Bank, | 
Mirabel, and Great Western mines; Napa County—Oat Hill mine; 
San Benito County—New Idria mine (dumps); and San Luis Obispo 
County—Oceanic and Klau mines; Oregon: Jefferson County— _ 
Horse Heaven mine; ‘Lane County—Black Butte mine; and Malheur - 
County—Bretz and Opalite mines; Texas: Brewster County—Chisos 
and Rainbow properties. These properties produced 85 percent of the 
total domestic output of mercury in 1936. 

The sharply increasing price for mercury in the latter part of 1936 | 
is reported to have resulted in greater activity at producing mines | . 
and in the opening up of idle properties that formerly had produced. 
One operation that will be watched with particular interest is the : 
reopening, under new ownership and management, of the mine work- 
ings of the New Idria mine in San Benito County, Calif. This | 
famous old mine had been idle since 1931, except for the working of 
old dumps. Old mine workings are now being cleaned out, and one 
of the four rotary furnaces is being reconditioned for use. 

Mercury produced in the United States, 1933-386 

sss” OPO | ae | Pro- 

) que: “76 | Valuer || = = = SS que- eee | vatae tO 
mines pounds mines pounds 

~ -9338——“‘“CsCSsésTSC‘(‘;é‘zrY!SS”Cé«<dCS!!!Cd!!!”~C«dSBS ti‘i~wtt<CSti(iti‘é‘“ 
California..............-- 49 | 3,930 | $232,762 |; Arkansas..._....-..-..-- 6 304 | $21, 885 
Nevada....-...-....----- 12 387 22,921 || California..............-- 52 | 9,271 | 667,419 
Oregon......-----..----- 5 | 1,342 79, 483 || Nevada......-..--..----- 13 190 13, 678 
Texas, Arkansas, Wash- Oregon... ...-..--.------ 10 | 3,456 | 248,798 

ington, and Utah-...__- 9 | 4,010 | 237,500 || Washington.._._-..--.-- 4 106 7, 631 
759, 669 | 572, 666 Texas and Arizona------- 5] 4,191} 301,710 

—————_—_ SS —— 90 | 17, 518 |1, 261, 121 

1034 | 1936 el nn 
Arkansas. _..-..--------- 5 488 36, 046 || California...........--..- 51 | 8,693-| 694, 744 
California........-...-.-.| 49] 7,808] 576,738 || Nevada.....-.--..--.--| 11] 211] 16,863 
Nevada....-...---..--.-- 18 300 22,160 |} Oregon.....----.-------- 13 | 4,126 | 329, 750 
Oregon....-.-..--------- 11} 3,460} 255,573 |) Utah_.-.-___------------ 1 25 1, 998 , 
Washington........----- 5 330 24,375 || Arkansas, Texas, Ari- 
Texas and Arizona..---.- 5 | 3,059 | 225, 953 zona, and Washington. 11 | 3,514] 280,839 

93 | 15,445 |1, 140, 845 87 | 16, 569 {1, 324, 194 

___.......| Value caleulated at average price for quicksilver at New York. 

EMPLOYMENT, MAN-HOURS, AND PRODUCTIVITY AT MINES AND 

PLANTS 

The following table indicates the average number of men employed 
_ at mercury mines and plants, the time employed, and the approximate 

output per man-shift and per man-hour for the past 10 years. A 
short explanation of the trends indicated by the table is contained in 
the chapter of this series for 1936.



Employment at mercury mines and plants in the United States, mercury produced, and average output per man, 1926-35 = 
EES ne CS 

. Employment Production 

Average pounds - 
erage ao lored Time employed Covered by study per man {mines 

, Year Total 
ee (flasks eS | OO | 

Man-shifts Man-hours of 76 pounds) Equi . quivalent|/Percent| Per Per 
Mines | Plants | Total Flasks | “pounds |oftotal| shift | hour 

Mines Plants Total Mines Plants Total 2 

I I ITT 
| TOTAL UNITED STATES - 4 

a 5 1926___.. 2.2 eee 283 30 313 89, 606 8, 175 97, 781 716, 848 65, 400 782, 248 7, 541 6, 559 498, 484 87 5.10. 0. 64 e 
1927___.__.-- eee 364 104 468 | 120,570 24, 645 145, 215 964,560 | 197,180] 1,161,740 11, 128 8, 062 612, 712 72 4. 22 . 53 th. 
1928. _. eee 517 141 658 167, 184 38,080 | 205, 264 1, 358, 277 304, 540 1, 662,817 | 17,870 14, 251 1, 083, 076 80 §. 28 . 65 < 
1929__._._...-- 2 2. ----ee 748 222 970 217, 920 58,467 | 276, 387 1, 764,310 | 470,549 | 2,234, 859 23, 682 20, 114 1, 528, 664 85 5. 53 68 bef 
1980_.........-__----.--.-- 665 231 896 201, 695 58, 852 260, 547 1, 778, 830 | 470, 816 2, 249, 646 21, 553 19, 731 1, 499, 556 92| 5.76 . 67 by 
1931___----2- eee 752 221 973 213, 499 57,166 | 270, 665 1, 745, 869 | 464,226 | 2,210,095 24, 947 22, 772 1, 730, 672 91 6. 39 18 > 
1932___.......--.-------_--- 331 137 468 75, 810 26, 761 102, 571 606, 498 214, 087 820, 585 12, 622 10,580 | 804, 080 84 7, 84 . 98 bg 
|S 5 286 113 399 70, 406 22, 068 92, 474 .§62, 682 172, 669 735, 351 9, 669 8, 234 625, 784 85 6.77 . 85 bo 
1984... 02-2 343 159 502 87, 388 36, 609 123, 997 650, 848 278, 505 929, 353 15, 445 13, 504 1, 026, 304 87 8. 28 1.10 Oo 
1935_._..-__-..--.--_.-_-_-- 365 186 551 96, 910 44,070 140, 980 725, 260 354, 714 1, 079, 974 17, 518 15,421 | 1,171, 996 88 8.31 1.09 O° 

CALIFORNIA . . 3 

1928... eee 254 74 328 83, 225 17,622 | 100, 847 665, 800 140, 976 806, 776 6, 977 6, 571 499, 396 94 4.95 0. 62 
1929___- ee 419 134 553 116, 413 29, 316 145, 729 931, 304 235, 088 1, 166, 392 10, 139 9, 214 700, 264 91 64.81 . 60 
1980_..--.--.-------- aie 335 150 485 98, 820 33, 862 132, 682 790, 560 270, 896 1, 061, 456 11, 451 10, 791 820, 116 94 6.18 77 
1931__..__. 2-2 -- eee 396 136 532 105, 710 31, 420 137, 130 846, 497 256, 105 1, 102, 602 13, 448 12, 547 953. 572 93 6. 95 . 86 
1932__.......-----------.--| | 144 73 217 23, 766 9, 853 33, 619 190, 082 78, 823 268, 905 5, 172 4, 247 322, 772 82 9. 60 1, 20 
1983_...--. 2-2 ee eae 116 59 175 22, 988 7,436 30, 424 183, 332 57, 207 240, 539 3, 930 3, 497 265, 772 | 89 8. 74 110 © 
19384... 002 ee 166 86 252 37, 144 16, 076 53, 220 297, 144 128, 628 425, 772 .7, 808 7, 271 552, 596 93 10. 38 1. 30 . 
1985... .__- 2-2 ieee 128 78 206 37, 127 19, 226 56, 353 298, 294 154, 936 453, 230 9, 271 8, 420° 639, 920 91 11. 36 1. 41



pare | 

| 

| | OTHER STATES | | 

| 
| i a a a a, a as ‘ 

| | 

1928.22.22 ee | -- 263 67 330 83, 959 20, 458 | 104, 417 692, 477 163, 564 856, 041 10, 893 7, 680 5838, 680 71 5. 59 0. 68 
1929. _-..2 2-2 ee ' -- 329 88 417 101, 507 29, 151 130, 658 833, 006 235, 461 1, 068, 467 13, 543 10, 900 828, 400 80 6. 34 78 . 
1980. _....22-- 2-2 ede 330 81 411 102, 875 24, 127, 865 988, 270 199, 920 1, 188, 190 10, 102 8, 940 679, 440 88 5. 31 . 57 
1981_._.-.- 22-22 eee I ~- 356 85 441 107, 789 25, 90 133, 535 899, 372 208, 121 1, 107, 493 11, 499 10, 225 777, 100 89 5. 82 . 20 
1982.........------_..--4.- 187 64 251 52, 044 16, 908 68, 952 416, 416 135, 264 551, 680 7, 450 6, 333 481, 308 85 6. 98 . 87 
1983_..--...----- ~~ -dee 170 54 224 47, 418 14, 632 62, 050 379, 350 115, 462 494, 812 5,739 | 4, 737 360, 012 83 5. 80 .73 
1934_..-- 2222-2 eed 177 73 250 50, 244 20,533 | 70,777 353, 704 149, 877 503, 581 7, 637 6, 233 478, 708 82 6. 69 . 94 , 
1986... 2-2 ee -- 237 108 345 59, 783 24, se 84, 627 426, 966 199, 778 626, 744 8, 247 7,001 532, 076 85 6. 29 ', 85 
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7 a FOREIGN TRADE® © : 

Imports of mercury in 1936 were more than double those reported 
| - for 1935, and for the first time since 1928 imports from Italy assumed | 

importance. The total for Italy for 1936 was the largest recorded. 
since 1927, the last full year of operation prior to the formation of the 

| international cartel. From the time the cartel was formed until the 
beginning of civil war in Spain, broadly speaking, Italy supplied the 

| European demand and Spain the principal part of the demands of the . 
remainder of the world. In 1936, however, the United States received 
36 percent of all imported mercury from Italy. | | | 

Mercury imported into the United States, 1982-36, by countries 

| 1932 1933 1934 1935 1936 
Country | OF Nt SO ae Te eee eo: 

Pounds} Value | Pounds | Value |Pounds| Value |Pounds| Value | Pounds | Value 

Belgium._-..-.-.] . 7,606] $8, 100}.......-.|....----]---.--._|---.-.--]---.----]--------]--------- |e ---eee 
Canada...._.....]..--.---]-------- 30 $7] -.-.----]---...--].-------]2.---.-./--.-.----]-------- 

| Italy__....--.....| 261,972| 98)907| 244,076] 109, 729| 49, 285| $33, 339] 68, 705] $20, 735| 491, 714|$385, 236 
° Mexico...------..| 221] 199} 156,056) 74, 464] 188, 494] 120,914) 4,182) 2,975; 26,393] 21, 708 

Spain. .__.-_---..| 346, 090] 128, 637|1, 292, 553] 584, 769| 536, 025] 326, 635] 521,017] 347,806] 774, 785] 544, 072 
. Sweden. .-.._....]--------]--.-----]-.-------]-------- 760 600}... ...-]--------]-----.---|------+- 

, ‘United Kingdom_] 760/571)" 91, 449] “9, 038]..-.-..-]--------|-222-2 2 |2Z=---] 81, 760} 66, 801 
a 616, 649| 231, 41411, 714, 164] 778, 007| 774, 564| 481, 488] 593, 904] 381, 516|1, 374, 652| 1,017,817 

. | Mercury compounds imported for consumption in the United States, 1935-36 

| 1935 1936 
“4 Compound | —_———————— —| cc“ 

. Pounds {| Value Pounds - Value 

: Chloride (mercuric) (corrosive sublimate)-_----..----.-- 10 $11 |__..-..---_-|------------ 
Chloride (mercurous) (calome])-_..-.....-.-------..-.-- 998 1, 187 787 $977 

; Mercury preparations (not specifically provided for) - _- 79 190 547 893 
Vermilion reds (containing quicksilver)......------..-- 51, 697 49, 230 71, 860 60, 996 

wenn anne anes 50, 618 |.----------- 62, 866 

Exports of mercury in 1936 amounted to 263 flasks, which were 
sent to more than two dozen countries. These statistics are the 
first available on exports since 1932, when 214 flasks were shipped from 
the country. 

WORLD PRODUCTION , 

The following table shows the world production of mercury by 
countries, from 1932 to 1936: 

5 Figures on imports compiled by M. B. Price of the Bureau of Mines, from records of the Bureau of 
Foreign and Domestic Commerce. |
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OO World production of mercury, 1982-36, by countries _ a | 

Be oe [Compiled by R. B. Miller] ae | 

| [1 metric ton=29.008 flasks of 76 pounds] © | a - 

| 4932 3088 1934 1935 1986 - 

Country . . ; . ; 

| Flasks Metric Flasks Metric Flasks Metric Flasks Metric Flasks Metric : 

ae _Algeria._.....-..------- J, 184)... 40. 8}. et  fee 116 40 00. oe 
Australia: Queensland. 26 .9)-..----]-------- 3 0.1 17 0.6 78 2.7 

Austria_.....-.----.--- 23} = —w 8 5 0. 2)... }-.------| 12 44 (0) .Q) 

Bolivia ?2222222272777"] 508] —s7.4|_.----.|--------| 585) «19. 1] 422) 14.5] 24) 7.7 
Chile] fede eet] QQ] 
China ?__.....--------- 580 20.0 435 15.0} 2450; 815.0) 1,314 45.3) ©) (1) - 

Chosen _-_...----------- 26 .9|__--_.-|--------]-----~-|-------- 2 1 4 1 

Czechoslovakia___...--} 1,305 45.0} ° 194 6.7 763 26.3} 2,004 69.1) (4) ¢3) | 

Germany.--.---.------|--------|--------]-------]--------|-------]-------- 116 4.0] (4) Q).. | 

Italy._......-.---------| 29,480) 1,016.3) 17,605) 606.9) 12,804) 441.4) 28, 196 4972.0| () (4) 

. Japan.....------------- 69 2.4 234 8.1 196 6.8 148 5.1} @) (1) 

Mexico.__-------------- 7,330| 252.7) 4,478] 154.4} 4,580] 157.9) 6,277) 216.4; 5,307; 183.0 

New Zealand --.------- 20 .7 99 3.4 49 1.7 7 27) GQ) (1) 

Rumania-.- --..-------- 2 1 8 .3 2 1 1 -l} Q) Q) . 

Spain___..-.....-._----] 23,656] 815.5] 19,626; 676.6] 31, 799) 1,096.2 35, 559] 1,225.81 (4) () . 

. Tunisia__..._-__._--_-_-]-.------]--------|-------|--------|-------|--------|-------|-------- 25 8 

Turkey-..._..---...---|--------|--------] 23 8 41) 1.4 32 11 836 28.8 

U.S. 8. BR. Russia) | | 6,700} 4 231.3] 7,750) 4267.6) | @® | ® | @ : 
United States.......-..| 12,622} 485.1] 9,669] 333.3] 15,445) 532.4] 17,518) 603.9) 16,569} 571.2 

Yugoslavia__...-------- 8 »8)-_-----|--------|-------|--------]-------|--------|-------]------ = oo ; 

76, 844| 2,649.2] 59, 076] 2,037.0] 74,437) 2, 566.0) 91,625) 3,158.7) (4) . Q) | 

1 Data not available. 2 Exports. . | - 

‘ 8 Estimated. 4 Figure taken from the Imperial Institute, London. 

Germany.—The successful opening up of large reserves of low-grade 7 
quicksilver ore at an old mine, the Obermoschel in the Rheinische So 
Palatinate near Bingen, should enable Germany to supply 10 to 15 | | 
percent of her requirements in 1937, according to Wright.’ He also 
reported that Germany’s imports of mercury were 357 metric tons In ‘ 

1932, 488 in 1933, 650 in 1934, 869 in 1935, and 455 in the first 6 . 

months of 1936, indicating a substantial increase in consumption of = 

this metal during the period. 

Ttaly—For many years Italy and Spain have been the principal 
mercury-producing countries of the world, with Italy leading in some Lo 

years and Spain in others. The principal mercury resources of the 3 
world occur in Spain, but for the 15 years ended in 1934 Italy produced. | 
43 percent and Spain 36 percent of the world total. Production of | 

: mercury in Italy in 1935, 28,196 flasks, considerably more than doubled : 

that in 1934 but amounted to only about one-half of the annual aver- | 
age of 56,200 flasks for 1925-29. Statistics showing the quantity of 
metal produced in 1936 are not yet available, but with the termina- . 

tion of war between Italy and Ethiopia and the added demands of the 
world for Italian mercury because of the difficulties in obtaining 
Spanish supplies, it is reasonable to expect a large increase in Italian 
production. | : 

—~—=—xchange difficulties restricted the movement of Italian-metal-to——---— 

the United Kingdom and aggravated the unsatisfactory supply situa- | 
tion in that country. The Metal Bulletin (London) reported that | 
Italians were willing to sell but that the British Government insisted | 
that all payments for Italian goods should go through the official 
exchange clearing, whereas Italian producers, realizing the adverse . 

6 Wright, Chas. Will, Germany’s Capacity to Produce and to Consume Metals, Fuels, and Minerals: 
Special Suppl. 4, Mineral Trade Notes, Bureau of Mines, Nov. 20, 1936, p. 12. | 

153836—37——-45
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balance to Italy of the payments in the clearing were willing to deal 
only on the basis of direct payment. | - 

| At the end of 1936 the Mercury Cartel, Consorzio Mercurio Europeo, __ 
which marketed metal through Roura & Forgas, was terminated. 
It is reported that Italian sales will be made in the future through 

: Amalgamated Merchants, Ltd. 

| Mercury produced in Italy, 1988-34, by Provinces | 

| Ore mined Metal produced 

Province | Num- Num- 

| ber of| Ber of [Metrie| “Pee | vatue:| per’ | ber of | B&* Of] Eis | vatuet| pass 
mines| ‘men cent) ; man | plants men pounds) man 

1933 | 

Cagliari (Iglesias) ?___|_.__-_}...-.-.].--__--|--.----].---.-.-|_-----| @ “() 45) $3,573; (2) a Gorizia (Trieste).._| 1] 594) 48, 007| 0. 726|$190, 785| 76 1] 92] 8,734] 360,043] 95 | Grosseto (Firenze)...| 3] 97] 9,539 .96| 78,018] 98 3} 43/2, 882] 135,220/ 67 Siena (Firenze)....-| 1] 179] 14,000| 1.05 | 130,469] 78 2} 48) «5, 944| 278,856] 124 
| | BL 870] 68, 546, 826] 399,272| 79 6|  183| 17,605] 777,692 3 96 | 

1934 2 ee ee ee ee ee ee eee eee eee 
. Cagliari (Iglesias) ?_.|__..-_]_.--.._]-.--.--]--.--..].-------|------| @) (2) 49] 1,712) (2) 

; Gorizia (Trieste) _ __- 1 602) 44, 565] . 809) 223, 143 74 1 81] 6,863} 290, 481 85 
Grosseto (Firenze) __- 3 113) 10,799) .38 | 14,961 96 4 53} 1,350] 64,697| . 25 | Siena (Firenze)...---| 2} 303] 16,355; 190 | 133,565] 54 3 «= 40| «4. 542| 215;098| 114 

: oe | 6! 1,018] 71,719]. 765] 371,669| 70 s| 174| 12,804 572,118 3 74 

1 Lire converted to dollars at the average annual rate of exchange, as published by the U. S. Federal 
Reserve Board. 

2 Product recovered in the plant of the Societé di Monteponi from condensation of mercury vapor obtained 
in lead smelting. - 

3 Exclusive of output at Cagliari. 

Japan.—Only a small part of Japan’s mercury requirements is pro- 
_ duced at home, as is the case in most large mercury-consuming coun- 
tries of the world. According to Trade Commissioner Steintorf, 
Tokyo, October 20, 1936, Japan imported 10,700 flasks in 1933 and 
14,500 flasks in 1934. Although figures for 1935 were not available 
at that time imports for that year were thought to have been 80 per- 

7 cent above those for 1934, and imports for 1936 were expected to _ 
amount to as much as 29,000 flasks. Production amounted to 234 
flasks in 1933, 196 in 1934, and 148 in 1935. 
_The richest mercury mine in Japan is said to be in Yamato Province, 

although its output is less than 50 tons annually. Steintorf reported 
that several projects were proposed to increase the output of the coun- 
try, without very successful results thus far. 
Mexico.—The Huitzuco mines in north-central Guerrero were dis- 

cussed in a paper presented by C. W. Vaupell at the seventeenth 
annual meeting of Economic Geologists,in New York, February 16-17, 
1937. Vaupell stated that production of the mines had been about 
90,000 flasks since 1873. Near-surface ores fill extinct mud geysers, 
and the deep deposits are chambered veins, stockworks in brecciated 
blocks, and replacements in limestone. The epigenetic minerals— 
livingstonite, stibnite, and sulphur—occur in limestone, gypsum, and 
dolomite through a developed vertical range of 260 meters. The 
deepest workings expose an increased amount of stibnite, which prob- 
ably indicates that the lower limit of mercury mineralization is being
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approached. A resurgence of heat and water formed geysers over an 
extended area after the period of mercury mineralization. Mud 

geysers, which are situated in the outcrops, contain secondary mer- . 

cury minerals, cinnabar, and barcenite in the gravel and mud filling | 

the vents. os | | 

A 150-ton flotation plant is in operation concentrating stope fills 

that assay 3 kilograms of mercury per ton; 150,000 tons are available | 

in one open stope, which is more than 1 hectare in area and 60 meters 

| high. oe : - oe 
-Spain.—Official data covering operations at the Almaden minemm. 

1936 are not available. The civil war, with consequent labor and other 
difficulties, including reported attempts of the rebel forces to gain con- 

trol of the mercury properties, undoubtedly caused a drop in output. 
According to rumors the mines were shut down at times during the } 

year. Considerable quantities of mercury shipped from the Almaden | 

mine are reported to have been seized by the rebels, who are supposed 
to have used part of the metal in payment for arms and munitions. | 

Output of mercury in 1935 amounted to 35,559 flasks, well above the | 
1930-34 average, but only 61 percent of the annual average for the | 

5-year period 1925-29. Exports of 66,340 flasks were considerably - 

above production in 1935, as probably they were in 1936, the differ- a 
ence being drawn from stocks. — | 

According to Consul John D. Johnson, Madrid, May 4, 1936, = 

exports of mercury from Spain from 1931 to 1935 were as follows: | 

| Mercury exported from Spain, 1931-85, by countries of destination | | 

. (Flasks of 76 pounds) 

1931 1982 1933 1934 1935 

Belgium.._....--.------------------------- 985 830 1, 590 4, 570 15, 420 

Germany_-._..-....----------------------- 1, 700 2, 870 4, 530 2, 560 7, 260 

United Kingdom_-__....------------------- 6, 630 9, 090 11, 730 11, 670 19, 370 

United States._........._......----------- 600 4, 700 16, 820 _ 6,080 10, 110 

Other countries_.............--------------| 3,675 | —*%6, 640 | ——S7, 280 | 8, 730 | 4, 180-0 

| 13, 590 24, 130 41, 900 33, 610 66, 340 

Johnson’s report stated that the largely increased exports in 1935 
were attributed by interested sources in Spain to the desire of | 

importing countries to increase their stocks of metal, because of 
unsettled world conditions and consequent uncertainty as to the 
possibility of future purchases and deliveries. 
Turkey—Demand for mercury in 1936 was brisk, and principally 

from Japan, Great Britain, and Germany, according to Commercial | 

Attaché Julian E. Gillespie, Istanbul. There was increased activity : 

at the mines on the Karaburnu Peninsula, at the entrance to the 
Gulf of Smyrna, in an unsuccessful effort to fill the large orders re- 
ceived. It was reported that an order from Great Britain for 2,500 
flasks had been refused. In the third quarter of the year the mine 
was operating at capacity in an attempt to fill an order for 500 flasks, 
supposedly from Germany and at a reported price of £15. 

U. S. S. R. (Russia).—If reports are correct, a large increase in 
output of mercury in Russia is indicated. From a recent high of 
3,771 flasks in 1929, output increased to 6,700 in 1933 and 7,750 in 
1934. |
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The year 1936 was noteworthy for the tin industry. The inter- | 
national restriction scheme Was renewed, production and consump- 2 

_ tion increased, and financial statements were in general correspond- | 

ingly better. However, the year was not without its adverse phases. | | 

Stocks remained low throughout the year; and the average price was - 

lower than in 1935, although this situation righted itself in the last = 

‘quarter. Demand for tin did not increase notably anywhere except — 
| in the United States where the increase was due to demands of the | 

 tin-plate and automobile industries. Generally unrewarded search 
for new tin deposits continued in several regions throughout the - 

world. Progress was made, however, in the development of sub- _ 

stitutes for tin (synthetic resins, aluminum, etc.). Owimg to the 

export demand for tin-plate clippings (scrap) and the rise in price, the | 

~~ -United-States placed an export license on this commodity... = 

Salient statistics for tin in the United States, 1925-29 (average) and 1932-86 | 

. 1925-29 (average) 1932 1933 19384 |. 1935 1936 

Production— 
From domestic mines_._......-.-.---long tons-- 24 0.4 2.7 8.2 44.5 | 1102.6 

From secondary sources.......-----------d0..-.| 30, 598 | 13,170 | 19,732 | 22,232 | 24,911 25, 018 

Imports for consumption (metal) -_-......--.--do---- 78,009 | 34,819 | 63,718 | 39,986 | 64,258 | 76,030 

Exports (domestic and foreign)?__-------.----------- 1,740 | 1,117 |] 1,041] 1,216] 2,292 386 

Monthly price of Straits tin at New York: 
” ‘Highest.........-...----------cents per pound..|° 70.67 | 24.76 | 53.07 | 55.60} 52.29] 51.85 

Lowest. ono no -----d0....] 39.79 | 19.24] 22.70] 50.87] 46.91 | 42.22 
Average..__-.--.....---------------------d0_..- 56.64 | 22.01 | 39.12) 52.16 | 50.39 46. 42 

cd 
1 Subject to revision. ° . 
2 Figures for 1932-36 cover foreign only; domestic not separately recorded. 

Figure 40 illustrates the salient features of the tin industry since | 

1900. The most important feature of the chart is the parallelism 

between the price curve and the United States tin-imports curve; 

the price curve shows a definite tendency to rise and fall as the world’s 

visible stocks decrease and increase. Stocks in the United States, 

although small and, from a world standpoint, virtually insignificant, 

nevertheless parallel the course of world visible stocks in a general 
697 ,
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way. Itis evident that consumption or demand in the United States 
largely determines the state of the tin-mining industry. It will be 

| noted that mine production shows an upward tendency, but this is 
less intense than that for many other metals. ) 

Third international production-control agreement.—The dominant 
| question before the tin industry in 1936 was the renewal of the inter- 

national cartel or restriction agreement. The Tin Committee, at its 
meeting in London on May 26, 1936, announced that Bolivia, 

_ Malaya, Netherland India, and Nigeria were willing to continue 
control on an agreed basis, if outside countries would satisfactorily 
limit their production. Siam demanded an increase in its quota to 
18,000 to 20,000 long tons a year. The committee demurred, and its : 
delegates, V. A. Lowinger and J. van den Broek, were sent to Siam 

| to negotiate with the Siamese Government for the renewal by the 
People’s Assembly of the restriction scheme. Eventually the Siamese 

| Government signified its willingness to agree to the pact; it was 
agreed that the quota should be 18,000 tons, and the Tin Committee 
announced its decision on November 5, 1936. Even then the terms 

| were not accepted by the Siamese People’s Assembly until December 

7 . \ . § 

i= || : 
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FIGURE 40.—Trends in production, imports, stocks, and prices of tin, 1901-36. 

28, 1936, and the industry entered the new year uninformed as to the 
nature of the agreement until it was signed at Brussels on January 5, 
1937; the details were made known at a still later date. 

Several important differences should be noted between the old and 
the new agreements. The most important difference is that in the 
old agreement the unanimous vote of the delegates was necessary to 
fix the quota; in the new agreement the unanimous vote is to be re- 
placed by a majority vote of the representatives. The number of 
votes available for a country is based on the relative importance of its 
tin-production industry: Malaya thus receives five votes, Bolivia 
four, Netherland India four, Siam two, Belgian Congo two, Nigeria 
two, and Indochina one. A total of 11 votes of the 20 will carry any 
proposal. Under the new agreement the committee will have pleni- 
potentiary powers to fix quotas instead of merely recommending 
suggestions for the approval of the governments concerned. The 
two leading nations that consume tin will be represented on the 
council, but they will have no right to vote. The representative of 
the United States is John Hughes, past president of the United States 
Steel Products Co., and the representative of the United Kingdom is 
Sir William Firth.



TIN OO 699 

If the production of all countries not included in the agreement | 

exceeds either 15 percent of the world’s estimated production or 

12,500 long tons of tin for 6 consecutive months, any signatory country 
- may give 6 months’ notice of its intention to withdraw from the 

agreement. If any country becomes involved in hostilities it may 
apply to the committee to be allowed to export temporarily more 
than its permissible output. If permission, which must be accorded 
by unanimous vote, is refused, such country may withdraw from the 
scheme. Another clause provides that production and export shall 

~ be controlled during the year to correspond with the quota. — This — 

excludes the possibility of building up any unexported stock, such as | 

a buffer pool. In the event of serious underexports signatory countries 
may carry forward to the next year only 8% percent of their permissible 
exports during that year. Excess exports, on. the other hand, are 
carried forward in full and subtracted from the succeeding year’s 
quota. Any renewal of the agreement must be recommended not 
more than 12 nor less than 9 months prior to December 31, 1941. 

| The signatories again give as their object the regulation of production 
and exports from producing territories, the adjustment of output to | 

consumption, the prevention of severe fluctuations in price, and the | 
maintenance of reasonable stocks. | as | 

Standard tonnages under the third agreement remain the same for 
Bolivia, Malaya, Netherland India, Nigeria, Cornwall, and Portugal. | | 

Siam’s tonnage is computed on the basis of the true assay value 
a , eg | ; | 

(45x 18,500 ) The difference between the figure thus obtained and 

18,000 long tons is met by a reduction of the standard tonnages of 

Bolivia and Belgian Congo in the ratio of 2.8 to 1. The mmimum 
, . , a | | 

export for Siam is calculated by the formula (%X11,100 ) The 

difference between the figure thus obtained and the agreed minimum | 

export of 10,500 tons is also met by a reduction of the standard 
tonnages of Bolivia and Belgian Congo in the ratio of 2.8 to 1. Indo-- 
china shall not be required to produce at a rate less than 1,800 tons a 
year on a true assay basis.’ _— 

Tin-production quotas for countries signatory to the tin-output curtailment plan, 
- 1935-87, in long tons ! 

. Quota (annual rate) . | . 

a t 1 gut qua | iis 
Country (1934- 1935 1936 (1937- 

36) 0 |_| —__—| 41) 

July 1 | Oct.1 | Jan.1| Apr.1| July 1} Oct.1 | Jan. 1 | Apr. 1 

British Malaya. -_-._| 71,940 | 50,358 | 57,552 | 64,746 | 61,149 | 64,746 | 75, 537 | 71, 940 71,940 | 79, 134 

Bolivia____..-.-----| 46, 490 | 32, 543 | 37,192 | 41,841 | 39,517 | 34,868 | 41,841 | 46, 490 | 46,490 | 51,139 

Netherland India -_| 36,330 | 25,431 | 29, 064 | 32,697 | 30, 881 | 32,697 | 38,147 | 36, 330 36, 330 | 39, 963 

Nigeria.............| 10,890 | 7,623 | 8,712 | 9,801 | 9,257 | 9,801 | 11, 435 | 10,890 | 10,890 | 11,979 
Siam............---| 9,800 | 10,290 | 11,270 | 12, 250 | 11,760 | 12,250 | 13, 720 | 18,000 | 18, 000 19, 800 

Belgian Congo. ---- 7,125 | 7,375 | 7,624 | 7,500 | 7,624 | 8,000 | 13,200 | 13, 200 14, 520 

Indochina.._..-_--- 2500 | 2,500 | 3,000} 3,000] 3,000} 3,000| 3.000] 3,000| 3,300 
United Kingdom._- M 872 | 1350 | 2,100] 2350] 2225| 2350] 2,745| (@) (2) (2) 
Portugal. ._-..-.--- 650 | 650| 720) '680| 720} ‘840 } (2) (2) (2) 
Other countries. --~ ey | ® | ® | © |] | ee | ® | ® | 
a 

1 For record of plan from its beginning in 1931 through 1935, see Minerals Yearbook, 1935, p. 516, and 

Minerals Yearbook, 1936, p. 472. 
3 Data not available. 
3 No restriction of output. 

1 International Tin Research and Development Council, Stat. Bull., vol. 5, no. 2, 1937, p. 3.
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a Tin-plate-scrap export restriction.—Tin-plate scrap is one of the most 
important raw materials used in the production of secondary tin. To 

_ safeguard the domestic detinning industry, which was threatened with 
| the loss of its source of supply by the recent increase in exports of tin- 

_ plate scrap, Congress passed the Faddis bill (S. Res. 3381) prohibiting 
_ the export of this commodity except under license. The bill was 

| | signed by the President on February 15, 1936. | 
In a press notice the Department of State reports requests for allot-— 

ments totaling 91,584 long tons of tin-plate scrap for export from July 
1 to December 31, 1936.2 Allotments totaling 9,524 tons were granted 
in conformity with the provisions of the statement of the procedure, | 
announced June 15, 1936. Applications for license to export, between 

| July 1 and December 31, 1936, a total of 23,383 long tons of tin-plate 
| scrap were received and acted upon by the Department. Forty-nine 

licenses were issued, authorizing the exportation during that period of 
| 6,483 long tons of tin-plate scrap valued at $106,854.. These licenses 

| were for export to Japan only. Allotments that total 18,609 long tons 
| of tin-plate scrap have been assigned to 39. producers for export, sub- 

«Jeet to license, during the calendar year 1937, in accordance with the 
| provisions of the statement of procedure announced by the Acting 

Secretary of State on December 7. Applications for allotments total- 
ing 27,752 long tons were received, some of which necessarily were 
reduced to comply with the requirements set forth in the announce- 

: ment of December 7, 1936. - a an oe 
| Tin-plate scrap exports from the United States in 1936 totaled . 

' 14,375 long tons valued at $282,214. In 1935 exports of tin-plate | 
scrap were 34,928 long tons valued at $749,604. Waste-waste-tin- _ 

ae plate exports in 1936 were 80,805 long tons valued at $2,635,662. In 
_ 1935 exports of tin-plate scrap to Japan totaled 31,961 long tons, and 

| waste-waste-tin-plate exports totaled 20,869 long tons. : 

DOMESTIC PRODUCTION AND RESOURCES | 

Primary tin —The domestic mine output of tin from Alaska in 1936 
7 was 102.6 long tons valued at $106,700, calculated on the average 

price for straight cassiterite. The continental United States produced 
60 pounds of cassiterite, all from South Dakota. It is said that the 
dry summer adversely affected proposed placer mining in that State. 
Since the beginning of careful statistical compilation in 1902 the tin 
production of the United States has amounted to 1,365 long tons, of 
which only 289 long tons have come from continental United States; 

| the remainder (1,076 long tons) was derived from Alaska. It has 
required 35 years to produce this quantity of tin, whereas the minimum 
annual consumption of virgin tin in recent years was 35.478 long tons 
in 1932. 

Mine production of recoverable tin in the United States (including Alaska), 1925-29 
(average) and 1982-86 . 

Year Long tons Value Year Long tons Value 

1925-29 (average)_....____- _ 24.0 $28, 800 || 1934__...-- le 8.2 $9, 600 
1932......--.----------_- 4 220 || 19385_._.-.-- 2-2 44.5 50, 200 
19338_....--------- eee 2.7 2,400 || 1936.___....--..-.--_____- 1102.6 1 106, 700 

1 Subject to revision. 

2U.8. Department of State, Press Release: Vol. 16, no. 380, J an. 9, 1937, pp. 19-20.
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A recent description of the Alaska tin deposits, by Philip S. Smith, _ | 
has been published by the United States Geological Survey.* 

| Secondary tin.—Production of secondary tin in the United States 
amounted to 25,000 long tons, which was equivalent to 33 percent of 
the imports of virgin tin imported as metal. The amount of secondary 
tin recovered showed a slight increase of 100 long tons, or 0.4 percent 
over the recovery in 1935. | | 

Secondary tin recovered in the United States, 1925-29 (average) and 1932-361 a 

ns a ween ces oe eg eee ee cece oo cons eee nn _ an - 1 see rere we a ceo oe eee et cee ee 

| Tin recovered at detinning Tin recovered from all sources 

Year As | In | aotay | AS. | Imalloys | Total 
meta] |chemicals lon metal | and chen- |—_ 

| (long (ong i ons) (long | icals (long | yon 
tons) tons) tons) tons) (one Value 

1925-29 (average) ._.------ | 900 2, 000 2, 900 7, 500 23, 100 30, 600 $38, 034, 120 
1932_......----.-.-.------ 600 1, 600 2, 200 4, 200 9, 000 13, 200 6, 248, 100 
1933___..........--------- 800 1, 800 2, 600 6, 500 13, 200 19, 700 14, 508, 700 

» 1934.2... -------- 900 1, 800 2, 700 7, 300 14, 900 22, 200 25, 487, 600 - 

1935_._.-.-.-------------- 1, 100 2, 200 3, 300 8, 600 16,300 | © 24,900 27, 498, 200 

1986___...--.------------- 2, 300 1, 500 3, 800 6, 500 | 18, 500 25, 000 25, 621, 500 

i Figures compiled by J. P. Dunlop, of the Bureau of Mines. . | | 

| ) - IMPORTS AND EXPORTS ‘ 

Metal and ore.—Tin concentrates continued to occupy a negligible | 
position in the tin trade, imports amounting to only 179 long tons in 
1936. Tin concentrates from the Seward Peninsula, Alaska, were ex- 
ported to Singapore, Straits Settlements, and Liverpool, England. — a 

| Such shipments in 1936 totaled 344,774 pounds of concentrates, which | 
averaged 66.6 percent tin (229,734 pounds of metal). In 1985 ship- 

ments were 173,774 pounds, which averaged 65.7 percent tin (114,182 
pounds of metal). BO 

Foreign trade of the United States in tin and tin concentrates, 1925-29 (average) 
and 1932-36 , 

. ” on —. ern 

a Imports | a 
a Exports of tin 

. - . Ti trates (metal) long 
* In concentra ons , 

Year Tin (metal) (tin content) / 

Long tons Value Long tons | Value D ie! Foreign 2 

1925-29 (average)..........---.----| 78,009 | $95,920, 333 175 | $100, 162 637 1,103 
1932__....-.---.--.-.-...22.------| 34,819 | 16, 473,998 17| 4,364| (3) 1,117 
1933....--.--.----ssssesse--e----] 63,718 | 51, 240, 829 24; 10,630| (3) 1,041 
1934._---.-..-.--..-.-....2.22-----| 39,986 | 44, 800, 650 2 g59| (3) 1; 216 
1935..------..--.-ss2sss-ns------| 64, 258 | 69, 815, 287 178 | 106,078| (3) 2, 292 
-1936...-.--.-------2s-2se-e-2-.----| 76,080 | 75, 450, 941 179 | 94,738} (3) 386 
a eC 

1 Imported as ore and exported as pigs, bars, ete. . 
2 Imported as pigs, bars, etc., and exported as such. 
3 Not separately recorded. 

3 Smith, Philip S., Mineral Industry in Alaska in 1935: U. 8. Geol. Survey Bull. 880-A, 1987, pp. 75-77. 
4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from the records of 

the Bureau of Foreign and Domestic Commerce.
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Importation of 76,030 long tons of tin (bars, pigs, blocks, grain, 
granulated, or scrap, and alloys, chief value tin, n.s. p. f.) in 1936 
represent an 18 percent increase over 1935. British Malaya supplied 
71.5 percent of the total in 1936, an increase of 46.1 percent over : 
1935 imports from the Straits and the United Kingdom furnished 
11.1 percent, a decrease of 45.8: percent from 1935 imports from the | 

| | United Kingdom. a | 
During 1936 exports (in reality reexports) of metallic tin amounted 

to 386 long tons, a marked decrease from the 2;292 tons exported in 
1985 and a very small quantity compared with imports of tin. | 

: | Lin manufactures.—Imports of tin plates, terneplates, and taggers 
tin were 233 long tons valued at $62,048 in 1936 compared with 187 
long tons valued at $48,867 in 1935. The United Kingdom furnished 

| 218 tons or 94 percent of the 1936 imports. 

| Tin ! imported for consumption in the United States, 1985-86, by countries 

1935 1936 
Country i | A ae 

| Longtons| Value | Longtons| Value | 

Argentina.........--------e2eeeeeee-eeceeeeeeeeeeeeeee|coeeeee-----|------------1 sto | $108, 947 
- Australia__.--....---------------- eee 121 $129, 197 25 25, 592 

. Belgian Congo. _.-..----...------_-_-_-----.-------------- 350 384, 558 479 488, 348 
Belgium. ___----.-----------------.-------------------- 100 114, 360 535 547, 074 
Bolivia__....-....---.----------_- Lene -- |---| ee 50 50, 275 
British Malaya___.--....-_-----.-.-.---22--2ee-eeee 37, 209 | 41, 082, 531 54,372 | 53, 658, 930 
Canada. ..-.---.---------------.---------- 2-2 56 38, 149 62 59, 086 

/ China__.-.._-.------------2------------- eee 2,422 | 2, 584, 612 1, 029 997, 879 
Cuba____-------..2---- ieee eee --|----------- |e eee (2) 326 
Germany...__...------.------ 22 e eee eeee- 890 510, 186 160 140, 756 
Honduras-...._..------------_.2--- eee eee (2) 175 }_-..-.--.---|--------_--- 
Hong Kong. ._-__----..---.---.-------- 22 eee 3,037 | 3, 182,696 3, 554 3, 386, 580 
Japan... .---- eee 10 11, 288 |_...-----.--]--------..-- 
A 18 13, 130 () 80 

: Netherland India.__-....-..--------22-2 2222 - eee 2,492 | 2,713, 222 2,738 | . 2, 669, 369 
Netherlands-__....-_--.-...-----..-_-------------------- 1,973 | 1, 939, 417 4, 485 4, 613, 776 
Panama___.__.---------------------------- eee 1 864 |_..---------]------------ 
United Kingdom______...-.-.---_---------------------- 15, 579 | 17,110, 902 8,440 8, 708, 923 

64, 258 | 69, 815, 287 76,030 | 75, 450, 941 

1 Bars, pigs, blocks, grain, granulated, or scrap, and alloys, chief value tin, n. s. p. f. 
2 Less than 1 ton. | 

| Tin plate, terneplate, and taggers tin exports in 1935 were 238,880 
long tons valued at $23,752,978, an increase of 77.6 percent in quan- 
tity and 82.4 percent in value over 1935. |
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Tin plate, terneplate (including long ternes), and taggers tin exported from the: United , 
' States, 1985-36, by principal countries and customs districts 

| 1935. 1936 : 

. : Long tons Value |.Long tons Value 

| Country | . . | 
Argentina.__...-- 222-2 10, 590 | $1, 081, 003 13, 580 | $1, 383, 889 
Belgium. _....-.22-2---- 160 12,791 |. - -§, 379 -§22,288 — . Sey 
Brazil__...--.-22 22 10, 683 1, 019, 756 18, 658 1, 857, 646 

ee British Malaya... one eeece eee ne : . 1,-435- . -137, 800. po ~ - 6, 823- , ~ $45, 614 . ~ ~ a nia 

British South Africa !__.....-..22 222-22. 2--.----- |_| ee 6, 944 . 681, 227 
Canada. .___.------- eee 3, 872 355, 728 14, 015 1, 493, 680 
Chile___.-__- eee 4, 599 447, 634 ~  §, 609 557, 694 
China_..___-..-- 2222222 eee 8, 758 888, 107 18, 945 1, 936, 271 
Colombia. __.-.-_--.- eee 2, 514 262, 531 * 8,275 338, 276 
Cuba__.._.-2--.- 2 eee eee 6, 983 — 705, 680 9, 104 929, 058 
Greece. ._---..--_-2- eee eee 472 42, 475 2, 262 209, 348 
Hong Kong- .-_---.-.----2.-.---------2----------------| «4, 918 464, 688 6, 912 682, 961 
Japan.____.-2- 2-2 eee 21, 549 1, 874, 099 18, 199 1, 700, 467 
Kwantung_._.----.-..2-2-2- eee 1, 897 185, 408 3, 085 301, 503 
Mexico...._._---.....---.-_-.-2--- eee 7, 853 827,189 | = 18, 754 1, 458, 531 
Netherland India__._-......----------2-2-2-22.-------- 2, 260 218, 724 3, 481 343, 944 
Netherlands..........-.-.-.---------.- 2 ee 2, 024 202, 579 12, 133 1, 265, 382 
Norway...---..--.----.~-.------------------_-_-_-- eee 525 48, 155 5, 093 473, 903 
Peru.__..-.---.-- 22 ee eee 3, 682 342, 058 4,777 432, 995 
Philippine Islands... _....._-.-.-2-.- 222 e- ee 7, 356 698, 108 10,009 | 966,898 
Portugal._____..--- 2-2 828 75, 100 8, 164 756, 344 
Spain... 2-2 ee 2, 388 222, 020 3, 312 323. 856 
Sweden_._..-._-.--- 2 2, 573 231, 662 6, 551 612, 711 

- Syria_...---2 ee 989 88, 465 |. 3, 003 284, 149 
Turkey in Asia and Europe._-__-_...__-......__..____-- 449 42, 315 7, 189 680, 082 
U.S. 8S. R. (Russia)_..-- 2-2-2 8, 455 913, 499 8, 454 862, 876 
Uruguay. --.....--.-- 2-2 -e-eee 6, 663 664, 746 11, 707 1, 195, 966 

_ Other countries. ........_-------.---------2------------ 10, 029 969, 559 8, 463 . 855, 519 . 

134, 499 | 13, 021, 779 238, 880 23, 752,978 . 

Customs district 
Buffalo_._....--- 2-2 2, 155 203, 150 5, 340 571, 682 
Dakota... ee 15 1, 579 5, 302 598, 724 
Maryland_-_....__._--.__-___-_-_--_ 2. ee 64, 474 5, 995, 818 92, 699 9, 077, 227 
New York... -_-_..._-_______._-.--_o- ee 60, 234 6, 080, 463 117, 349 11, 696, 799 
Philadelphia_______.__.-...-._- 2 eee 4, 273 413, 006 11,969 | 1, 185, 269 

- Other districts__.-.-.._...._._.-___._- ele 3, 348 327, 763 6, 221 623, 277 

134, 499 | 13, 021, 779 238, 880 | 23, 752, 978 

~~ Rhodesia (Northern and Southern), Bechuanaland, and Nyasaland Protectorates. OT 

| CONSUMPTION AND USES _ 

According to the International Tin Committee * the world con- _ 
sumption of tin in 1936 totaled 157,000 long tons compared with 
142,044 tons in 1935, an increase of 10.5 percent. The ratio of total 
visible supply and carry-over (Straits and Arnhem) to tin consump- 
tion was 14.4 percent in 1936 compared with 9.7 percent in 1935. _ 
Record increases in consumption in 1936 are noted in Japan, with 

6,411 long tons; Poland, 1,322 tons; and Denmark, 690 tons. On the 
the other hand, consumption in Germany decreased 18.8 percent, from | 
10,419 to 8,462 tons. The United States increased its consumption of 
tin from 62,292 long tons in 1935 to 75,643 in 1936, or 21.3 percent. 
Invisible stocks in the United States were 7,000 long tons at the begin- 7 
ning of the year and increased to 12,000 tons, only to decline at the 
end of the year to about 9,000 tons. According to the International 
Tin Committee distribution of consumption by uses was as follows: 
Tin plate, 35,770 long tons; solder, 11,880; bronze, collapsible tubes, 
and foul, 11,800; automobiles, 10,000; babbitt, 3,690; and other 
manufactures, 9,150. | a 

5 International Tin Research and Development Committee, Stat. Bull., vo]. 5, No. 2, 1937, DD, 7-16, 7
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The Bureau of Mines conducted a survey of the consumption of 
primary and secondary tin in the United States during 1935.° Ques- 
tionnaires were sent to 947 concerns which reported consumption of 

| 70,962 long tons of tin, including 55,779 tons of primary or virgin tin 
and 15,183 tons of secondary tin. Stocks on hand January 1, 1935, 
were 16,579 long tons and net purchases 71,188 tons, so that 87,767 

| tons were available for use in 1935; stocks as of December 31, 1935, 
| were 14,649 long tons. Deductions for intercompany transactions in 

| scrap in terms of tin content were 1,805 tons, while losses accounted 
| for 351 tons. The consumption (70,962 tons) of tin by uses was as 

follows: Tin plate, 27,290 long tons; terneplate, 1,012; solder, 16,646; 
babbitt, 5,144; bronze, 4,765; collapsible tubes, 3,548 ; chemicals (other 

| than tin oxide), 3,205; tinning, 2,082; foil, 1,629; tin oxide, 1,249; type 
| metal, 1,003; pipe and tubing, 953; galvanizing, 620; miscellaneous 

| alloys, 481; white metal, 397; bar tin, 395; and miscellaneous, 543. _ 

Apparent consumption of virgin tin in the United States, 1 925-29 (average) and 7 
| _ 1982-36, in long tons it. - 

| | | 7 Ao?9| 1932 | 1938 | 1934 | 1935 | | 1936 

Supply: | - | 
Domestic mine production. ---------- 24 -(1) 3] | 8 45 2 103 
Imports: 

: As metal_........----------------- 78, 009 34, 819 63, 718 39, 986 64, 258 76, 030 
. In concentrates_..----------------|° 175 17 24 2 178 179 

| Visible stocks, Jan. 1....--....-.-.-...| 32,844] 6,254] 4,496] 7,504] 2, 638 2,312 
| otal available................-.---| 81,052 | 41,090 | 68, 241 | 47,500 | 67,119 | __78, 624 

Withdrawals: . : | 
Exports: . . an 

As metal____..-.------------------ 1, 740 41,117 41,041 41, 216 42, 292 4 386 
. In concentrates. -._.---.----------- 24 (1) 3 8| 45. 108 

, Visible stocks, Dec. 31_---------------| #2820 | 4,496 | 7,504 | = 2,688 | 2,312 | 5, 085 

. Total withdrawn... ---------------- 4, 584 5, 613 . 8, 548 3, 862 4, 649 5, 584 

Apparent consumption_____._------------ 76, 468 35, 477 59, 693 43, 638 62, 470 73, 040 

1 Less than half a ton. . 
2 Subject to revision. 

.3 Figures for Jan. 1 and Dec. 31 are stocks at beginning and end of the 5-year period and not averages of 
stocks on Jan. 1 and Dec. 31 of each year during period. 

4 Figures for 1932-36 cover foreign exports only; domestic exports not separately recorded. 

__ Tin plate and terneplate——According to the American Bureau of 
Metal Statistics the production of tin plate in the United States in 
1936 was 2,096,699 long tons compared with 1,692,380 tons in 1935.’ 
This tonnage required 36,694 long tons of tin, or 1.742 percent by 
weight—a total of 39.02 pounds of tin per gross ton. The use of tin 
in pounds per gross ton has increased continuously for a number of 
years (from 34.45 pounds per ton in 1929). The United States is 

| reported also to have produced 253,858 tons of terneplate, which 
required 1,535 tons of tin, or 0.605 percent—a total of 13.55 pounds 
of tin per gross ton. 

| The International Tin Committee reports world producton of tin 
plate at 3,779,000 tons compared with 3,144,000 tons in 1935. 

Automobile manufacture —According to the Bureau of the Census 
factory sales of vehicles of all kinds totaled 4,454,535 in 1936 compared 
with 3,946,934 vehicles in 1935. Exports of all classes of motor 
vehicles totaled 287,810. At the close of the year the outlook of the 

6 Pehrson, E. W., Umhau, J. B., and Trought, M. E., Consumption of Primary and Secondary Tin in 
the United States: Inf. Circ. 6930, Buréau-of Mines, 1936, 12 pp. 

7 American Meta] Market, vol. 44, no. 70, Apr. 14, 1937, p. 3.
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automobile industry was somewhat uncertain owing to labor diffi- | 
culties. In spite of the increase in the number of automobiles manu- 
factured in recent years, there has been a steady decline in the con- 
sumption of tin per vehicle. In 1930, 8.010 pounds of tin were used  _ oo 
per car (8,355,986 vehicles), but in 1936 only 5.108 pounds of tin were . 
used per car (4,454,535 vehicles). This decrease is due to the substi- | 
tution of other metals, notably cadmium, for tin. _ 

Other uses.—Essential data on the can- and tinware-manufacturing - 
- industries were given in a recent Bureau of the Census report.2 The 9 
_.. International Tin Committee, in cooperaton with Battelle Memorial 

Institute, issued an informative illustrated description of tin-plate, 
bottle-cap, and closure manufacture and of the canning industry in 

| the United States.° re a a 
The marketing of beer in cans increased during 1936. The advan- 

| tages of canned beer are lower freight charges, no sorting and washing 
of bottles, elimination of consumer deposit, no breakage, and no | 

| deterioration of contents by exposure to sunlight. Vacuum packaging Oo 
| in tin containers is now being used for tobacco, coffee, typewriter - 7 

ribbons, medicated tablets, and tooth powder. Apparently there is 
a, trend for consumers to prefer tooth powder in cans, a market largely __ 
Jost since the war.. | | a CO 

' PRICES AND STOCKS | 

Prices.—Although the highest price for tin in 1936 was near that for : 
1935 the low price was much lower. -The average price also showed a | 
marked decline. In May the growing deficiency in the quota assigned _ a 
to Bolivia and the dissatisfaction of Siam led to apprehensions regard- | 
ing the renewal of the agreement, which were reflected by the price a 
situation in international markets. Low prices during the year were 
on June 26 and July 2, after which the price slowly rallied, influenced | 
by the favorable trend in negotiations with Japan. On November 5 
the renewal of the tin agreement was announced. Prices rose to the | 
high point of the year on November 9 but declined slightly immedi- 

~~ ately thereafter. Quotations contmued firm throughout the rest-of —--—----- 
the year, largely owing to general business improvement and rearma- 
ment demands in Europe. : a a | | : 

Monthly price of Straits tin for prompt delivery in New York,. 1984-36, an cents 
- per pound } 

7 "1934 | 1935. | 1936 | 
- Month © |---| | 

| High | Low |Average| High | Low |Average| High | Low |Average 

January.........-..| 53.20 | 50.60 | 51.88! 51.15 | 50.50 | 50.87| 48.3734) 46.00 | 47.24 
February_......-...| 5260 | 50.00 | 51.62| 51.20 | 47.35 | 49.96| 4885 | 47.50 | 47.92 
March............-.| 55.20 | 5230 | 53.74| 47.75 | 4575 | 46.91] 48.8734| 47.20°| 47.99 
April..............-| 56.65 | 54.87%] 55.60| 51.25 | 47.85 | 50.10| 47.62%4| 46.50 | 46.94 
May...........-....| 5465 | 5265 | 53.52] 5220 | 50.35 | 51.10] 47.00 | 44.75 | © 46.30 7 
Juno...-...-..-.....| 5250 | 50.25 | 51.22] 51.80 | 50.50 | 51.07] 44.50 | 40.50 | 42.22 7 
July..-.......-.....| 523734) 51.25 | 51.92] 5275 | 51.75 | 5229] 4475 | 40.50 | 42.97 
August....-......--| 52.90 51. 40 51.95 | 52.62}4| 48. 25 50.44 | 43.30 42. 00 42. 57 
September-...._..-.| 5195 51.15 51.49 | 50.25 48. 25 49.07 | 46.00 42.8714| 44.74 
October_.-__...-..--} 51.30 50. 55 50.93 } 54.00 49. 10 51.21 | 46.3744) 48.95 44, 94 

_-November..........| 51.37%] 51.10 | 51.22| 53.62}41 51.00 | 51.88| 53.50 | 45.85 | 51.31 
December..--....--| 51.05 | 50.70 | 50.87.) 5200 | 4837}6| 49.77] 52.85 | 50.6234) 51.85 

Year..........| 56.65 | 50.00 | 5216| 5400 | 4575 | 50.39] 5350 | 40.50 | 4642. 

1 Metal Statistics, 1937, pp. 357and 359. ts | 

8 U. S. Bureau of the Census, Tin Cans and Other Tinware: Census of Manufactures, Dec. 5, 1936, 2 pp- 
* International Tin Research and Development Council, Tin Plate and Tin Cans in the United States: 

Bull. 4, London, 1936, 142 pp.
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| Prices of tin plate and sheet bars at Pittsburgh and pig tin at New York on dates of 
| principal price changes for tin plate, 1930-36 } a : 

| Tin plate|_ Sheet | Pig tin | Tin plate| Sheet | Pig tin 
oo Date (per base | bars (per| (per Date (per base | bars (per| (per 

box) |longton)} pound) . box) |longton) | pound) 

a . Cents Cents 
- 1930: Oct. 1........| $5.00] $31.00] ° 28.00 || 1933: Aug. 29--....| $465] $26.00] 46.00 

1931: Oct. 1. .--2.- 4.75 29. 00 22. 12% Dec. 1. -.---. 5. 25 26. 00 53. 50 
1932: Nov. i7-----| 425] 26.00] 28.35. |] 1936: Nov. 18......|. 485| 3200] 51.37% 

1 Metal Statistics, 1937, p.145. 7 | 

Stocks —According to the Tin Committee world visible supply and 
a carry-over amounted to 13,841 long tons at the beginning of the year 

| and 22,695 tons at the end.” Stocks within the United States in- 
| _ ereased from 2,312 to 5,095 tons. — | | 

7 _ In February stocks in the United Kingdom reached such a low 
point that the London Metal Exchange protested to the Colonial 
Secretary, who returned a noncommittal reply. Nevertheless stocks 
reached a record low level, for on April 4, 1936, they amounted to only 

= 369 tons. Floods in the Pittsburgh district eased the American stock 
position. | | . 

| Visible stocks of tin in the world and in the United States at end of each month, 1925-29 
| | _ (average) and 1932-36, in long tons } 

| | _ 1925-29 , ) | | (average) 1932 | 1938 1934 1935 1986 
Month 2 | |} —_ ] — | __s 

| World!| U.S. |World!| U.S. |World!] U.S. |World}| U. 8. |World!] U.S. |World!| U.S. 

January.........---| 18,912] 2,986] 60,869| 5,342| 54, 626| 3, 461| 28, 724| 8, 209| 18, 535| 2, 581| 17,233] 2, 985 
February _--.-------| 19, 620] 3,027] 60, 423] 4, 578} 52,951] 2,741] 28, 296; 7,014] 23, 426] 3, 571] 17, 562} 3, 525 
March.___..------| 18, 312} 2; 803] 60, 520| 3,841| 52/038] 2, 281| 25,010] 6,459] 22, 165| 4, 531| 18, 664| 3,968 
“April__________"_""| 17,765] 2, 189| 60,847] 3, 546| 50,198] 2,040] 22, 886| 5,649] 20,324] 4,295] 16,869| 2,713 
May._._------------| 19, 085] 2,384] 59, 424; 3,981] 49,046) 3,036] 21, 580! 5,089} 19,074] 4,930] 18, 380] 2, 941 ° 
June.__.---.--------| 18, 250] 2, 390} 58, 198| 3, 759| 46,936) 3,474] 20, 587| 5,094) 16, 221| 5, 467| 16, 448) 3,054 
July._._......--..--| 18, 164] 2, 675) 60,360} 4, 559] 45, 209/ 4,549] 20, 939] 6,461] 16,173] 3,227] 16,759] 2,151 
August..--.--------| 18,339] 2,450 57,392) 4, 459| 40, 362| 5, 788| 19, 676| 4,968] 16,306| 2, 681| 17,642] 3,095 
September__........} 18,317] 2,425] 57,138] 4,191] 36,129] 6,003] 18,833] 4,243] 14, 564] 2,849] 16,896] 2, 860 
October_.....-.-.--.| 18,356] 2,899] 56,899] 4,291] 34,109] 6, 664| 20,624| 4,998) 16, 138| 1,389] 19,048) 3, 315 
November_...-..--.| 19,058] 2,373} 56,913] 3, 441! 31, 961| 6, 769} 19, 239] 4,048] 16, 804| 1, 472} 23, 148] 3,030 
December.___-__...| 20, 557] 2, 277 56, 126] 4, 496} 29, 464) 7, 504! 18, 172) 2, 638] 15,318) 2,312} 23, 787) 5, 095 

Average...._.| 18, 744! 2, 573) 58,759] 4, 207| 48, 586] 4, 526) 22,046} 5,406} 17,920) 3, 275] 18, 536] 3, 228 

1 Metal Statistics, 1937, pp. 349 and 351. Beginning January 1930, figures for world stocks include carry- 
over in the Straits Settlements (on lighters and warrants); beginning July 1933, they also include carry-over 
at Amhem (Netherlands) smelter. 

| WORLD PRODUCTION AND RESOURCES 

World production of tin-in-ore in 1936 amounted to 180,000 long 
tons, an increase of 32.4 percent over the 136,000 tons produced in 
1935. It is to be noted that both the total and certain production 
figures (notably for Australia, Belgian Congo, China, Indochina, 
Japan, Mexico, Netherland India, and Portugal) differ from those 
published by the International Tin Committee in its monthly Statisti- | 
cal Bulletin. The Bureau of Mines figures are compiled on the basis 

' of the various official national statistical reports, official consular 
inquiries, and sundry trade information. The figures used in the 
following discussion for production in 1936 are those of the Tin-Com- 

International Tin Research & Development Council:-Stat, Bull.; vol: 5; no. 2, February 1937, p, 16,
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mittee. This committee reports the total world production of tin in 
1936 as 171,888 long tons compared with the rounded figure of 180,000 | 

long tons of the Bureau of Mines." If the figures of the Tin Com- 
mittee, published for comparative and regulatory purposes, are ac- 

| cepted it will be noted that production of the signatory countries was 

153,556 tons or 89 percent of the total world production. — , 
A comparison of the quota of 172,920 tons for 1936 and the actual 

production of signatory countries of 153,556 tons reveals a deficiency | 

| of 19,364 tons, 10,288 tons of which Bolivia surrendered at the end 

of May 1936. Production quotas were then raised for the other _ 
countries, but, even so, 1936 closed with a world gross deficiency of —_ 

| 9,322 tons, and a world cumulative deficiency total of 3,333 tons was 

carried forward. Although the Bolivian underproduction was re- 

assigned, the deficit incurred by Bolivia in the months following | 

May, combined with deficiencies in production of Indochina, Nether- 

land India, and Nigeria, were insufficient to balance the small excess 

(698 tons) tonnage of Belgian Congo, Malaya, and Siam. | 

World production of tin (content of ore), 1925-29 (average) and 1932-36, by countries, 

| an long tons | | 7 

1925-29 | 
Country (average) 1932 1933 1934 - 1935 1936 

Australia......-----------------e---------| 2,880] = - 2,188 | 2,810} = 2,986 | 3, 180 3, 200 | 
Belgian Congo._.-..---------------------- 967 (1) 1, 576 4, 356 6, 118 7, 514 . 

Bolivia ® | 87,169 | 20,589 | 14,721 | 22,835 | 25,008 | 24, 074 
China ?___....-.....---------------------- 7, 085 2, 009 9, 485 6, 340 9, 035 . I1, 260 

India, British_....--.-.----.------~------- 2, 228. 3, 168 3, 153 4,061 4,102 3 4,300 

Indochina. _.....----.-------------------- 691 1, 010 1, 038 1, 132 1, 309 - 1,409 

Japan..._.-..--------s2-e--ne-n--eeeee-| 557| 1,538; 1,821| 2,000] 22,100 
Malay States: . 

 -Wederated 2...------------------------| 54,606 | 28,363 | 28,922 | 36,385 | 40, 780 64, 719 

| Unfederated...-.-..------.----------| 2,206 | 1, 341 923 | 1,348] 1,527 2’ 029 
Mexico. ___..-----------------------------| 740 (1) (1) 621) . (@) 

Netherland India___._..-----------------.| 38, 266 16, 789 12, 609 19, 358 20, 140 31, 546 

Nigeria... ee| «8 819] 4,820 | 8,755 | 4,906 | 6, 568 9, 529 
Portugal_._......--------------------~---- 625 (4) (1) 530 730 |" 827 

Siam._._._..-__-.------------------------ 8, 204 9, 276 10, 324 10, 157 9, 822 12, 627 

________ Union of South Africa. | 40 | 889 570 622 633 
United Kingdom (England) --------.----- 2, 658 - 1, 337 1,542 | 1,999 | 2,050} 2, 1000 

Other countries 4.__....------------------- 1, 000 1, 900 1, 700 1, 900 2, 000 2, 600 

| 163, 000 | . 95,000 | 90,000} 121,000 | 136,000 | 180, 000 
ee | 

1 Less than 500 tons; included under ‘‘Other countries.” | | 

2 Exports. 
- $ Estimated. 

4 Includes countries producing less than 500 tons. 

A comprehensive digest of post-war changes in world tin mining 

was prepared by Josef Wollnik.” a 

A more critical study of the contemporary situation in the tin 

industry with a brief review of its antecedents was contributed by 

J. K. Eastham,” an opponent of the restriction plan. 

TIN-MINING COUNTRIES 

British Malaya.—The tin-restriction agreement in Malaya has 

stopped development and prospecting and has caused the industry to 

move in @ routine manner. Formerly the duty was levied on an 

assumed assay value of 72 percent, but under the restriction scheme 

11 International Tin Research & Development Council: Stat. Bull., vol. 5, no. 2, February 1937, p. 5. 

12 Wollnik, Josef, Zinn. Wandlungen in der Erzeugung und Verwendung des Zinns nach dem Weltkrieg: 

Wandlungen in der Weltwirtschaft, no. 6, Leipzig, Bibliographisches Inst., 224 pp. 

13 Eastham, J. K., Rationalization in the Tin Industry: Rev. Econ. Studies, London, vol. 4, no. 1, 1936. 

pp. 1 .
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: this Value seems inaccurate, and in 1935 the assay value averaged 
| 75.56 percent. These high percentages suggest that the earlier totals 

of Malayan production were generally underestimated. 7 
| Tin is mined by almost all known methods. Production in 1936 

) by dredges amounted to 30,445 long tons of fine tin; gravel pumping, 
24,833 tons; hydraulicking, 3,149 tons; open-cast mines, 2,558 tons: 

| _ shafts in alluvial deposits, 684 tons; dulang washers, 1,028 tons; and 
from samples and sweepings, 60 tons. _ , : 

7 The number of persons employed in the tin mines showed a con- 
| tinuous increase during the year (according to monthly figures), 

reaching a peak of 78,714 in December, compared with 65,328 in 
December 1935 and 53,037 in December 1934. | _ 

The Japanese firm, Ishihara Sangyo Koshi, Ltd., continued develop- 
ment work in its hematite concession at Pelepah Kanan in the State _ 
of Johore. This iron-ore deposit carries profitable values in tin, the 

| iron ore being available as a byproduct. The tonnage is not as yet 
| known but it is reported to be very large. Lede deposits of tin other | 

_ than those of Pahang are very rare, and if this deposit proves profitable, 
: the prospecting for tin other than alluvial may be expected to be 
: intensified.“ Hxaminations were made of possible dredgable deposits 

in several inland areas in the Dindings, the district between Kinta 
Se Valley and the coast. Oo 

- Netherland India.—The geology of the lode and detrital deposits of 
Netherland India was described by Wing-Easton.'5 TheGovernment- . 

| owned and operated Banka mines and the Billiton Tin Co. (a joint 
| Government and private enterprise) are reported to be negotiating for 

an amalgamation of interests. Vereenigde Nederlandsche Tinbed- 
rijven, the new company, will have a capital of 55 million florins, of 
which 4,950 shares valued at 10,000 florins each will be held by the | 

| Government and the remainder by the Billiton Co. 
Bolwwia.—The genesis and mineralization of the Bolivian tin belt 

. have been reviewed by Ahlfeld.2® — 
The report of the Bolivian Tin Investigation Committee, dated 

January 31, 1936, contains a wealth of data concerning the organiza- 
tion, operations, and costs of the tin-mining companies of Bolivia.” 
The committee concluded that the tin industry in Bolivia is capable of 
producing the quota which the international agreement assigns to it; 
that it is urgent to study and modify the mining laws to facilitate 
development of the industry through simplification of (legal) procedure; 
and that it is necessary to create a special organization which will serve 
as a contact between public authorities and producers. The committee 
points out further that Bolivia must promptly fulfill the quota assigned 
by the rationing plan and use all mechanical methods to produce the 
greatest amount of tin at the lowest cost. Also that the freight rates 
should be investigated and revised. 

A. E. Donovan, Second,'* American vice consul located at La Paz, 
reports that a contract was signed on December 24, 1936, between 
the Bolivian Government and Mauricio Bony & Co. for the establish- 

| ment of tin-ore smelters in Bolivia. 

14 Mining Journal, London, vol. 197, no. 5806, May 1, 1937, pp. 425-426. 
18 Wing-Easton, Nicholaas, The Tin Ores of Banca, Billiton, and Singkep, Malay Archipelago: Econ. 

Geol., vol. 32, no. 1, pp. 1-30; no. 2, 1937, pp. 154-182. 
16 Ahlfeld, Friedrich, The Bolivian Tin Belt: Econ. Geol., vol. 31, no. 1, 1936, pp. 48-72. 
W (Bolivian Tin Investigation Committee), Investigacién del estafio en Bolivia. E1 estafio en Bolivia 1935: 

La Paz, Jan. 31, 1936, 179 pp. See U. S. Bureau of Mines, Mineral Trade Notes, vol. 4, no. 1, Jan. 20, 1937, 

P8'U. 8. Bureau of Mines, Mineral Trade Notes, vol. 4, no. 3, Mar. 20, 1937, pp. 12-13,
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| _ By the Exchange Decree of March 31, 1936, the Government paid 
the miners approximately 37.50 bolivianos per pound sterling for ore 

| delivered after March 31, 1936, instead of 20.00 bolivianos per pound, . 
‘as during the previous months. A new decree was issued on Septem- | 
ber 5, 1936, with the provisions that the miners must deliver an addi- 7 
tional 10 percent in drafts. | 
Siam.—Tin mining in Siam is particularly important in the areas of 

Bhuket, Nakorn Sritamarat, Rajaburi, and Pattani. H. G. Minni- 
gerode,” the United States vice consuJ, reports that there are 21 _ 

_ dredging companies. with 28 dredges in operation. Four additional =. - 
companies are preparing to begin operations, and 10 more dredges are | 
under construction. Prior to 1928-29 some tin ore was smelted in | 
Siam, but smelting has now all but stopped, and the output is shipped 
either to Penang or Singapore for smelting. _ | | a | 

China.—It is reported that the Kotchiu smelter in Ytinnan Prov- 
ince, China, is being further enlarged. During 1935 the smelter pro- 
duced about 2,000 tons of tin, and production during 1936 has been , 
on a still larger scale. 

In the Hunan Province cassiterite-arsenopyrite deposits occur as | 
pipelike deposits in dolomitized limestone.” : 7 

_ Belgian Congo.—At present tin is produced in the Provinces of Coster- | 
mansville and Elisabethville, Belgian Congo. The Géomines, using 
electrical smelting methods, produced 1,588 tons of metallic tnfor the =| 
first time in 1935. The remainder of the ore produced in Belgian 
Congo is shipped to Hoboken, Belgium, for smelting. 
Burma.—The Government of-Burma has authorized a geological | 

survey of an area of about 2,000 square miles in the Southern Shan | 
- States by the Mawchi Mines, Ltd., of London. This area is in the 

same zone as that now being exploited for tin and tungsten by the | 
same company. The company has invested additional money in a 
plant to treat tailings from the Mawchi mill and in equipment for 
working alluvial deposits, which are estimated at 1,000,000 cubic 

___-yards. 

Australia —The concentration of tin ores of Australia was the | 
subject of considerable discussion during the year.” Descriptions 
were published of the Torrington tin field, the largest in New South | 
Wales, and of the alluvial mining area at Eldorado near Wangaratta, 
Victoria.2* The latter area is being opened up as a result of renewed 
activity in gold mining with dredges. Two new companies (Anglo 
Tasman Development Co. and Tasmanian Amalgamated Tin Mines) 
were organized to work part of the Renison Bell pyritic tin deposits 
on the west coast of Tasmania. These ores aggregate more than 
1,000,000 tons and assay about 0.6 percent metallic tin. The treat- 
ment of these ores is under investigation.” | 

19U.S. Bureau of Mines, Mineral Trade Notes, vol. 4, no. 2, Feb. 20, 1937, pp. 16-17. 
%® Wang, C. C., and Hsiung, Y. H., The Cassiterite-Arsenopyrite Pipes in Southern Hunan, China: 

China Geol. Surv. Bull. 26, 1935, 105 pp. 
2.0. S. Bureau of Mines, Mineral Trade Notes, vol. 3, no. 6, Dec. 19, 1936, p. 7. 
23 Chemical Engineering and Mining Review, Flotation of Cassiterite Needs Research: Vol. 28, no. 332, 

May 8, 1936, pp. 246-247. 
Cropp, W. H., Australia’s Low Grade Tin Deposits and Research on Cassiterite Flotation: Chem. Eng. 

and Min. Rev., vol. 26, no. 336, Sept. 8, 1936, Dp. 451-452. 
23 McKeown, M. R., The Torrington Tin Field: Chem. Eng. and Min. Rev., vol. 28, no. 336, Sept. 8, | 

3 O Rtalley, G. B., Sluicing for Gold and Tin. The Operations of Cock’s Pioneer: Chem. Eng. and 
_ Min. Rev., vol. 28, no. 333, June 8, 1936, pp. 289-294. 

% Chemical Engineering and Mining Review, Renison Bell Tin Deposit. An Unsolved Metallurgical 
Problem: Vol. 28, no. 329, Feb. 8, 1936, pp. 138-189. . | 

153336—87-——_46 | |
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TIN SMELTERS , | 

| During 1936 the recent tendency to expand and enlarge existing " 
, smelter facilities received additional impetus. A new (the fourth) 

| furnace is being constructed at the Arnhem smelter in the Nether- 
lands and will be completed by August 1937. The Kotchiu smelter 
in southern China is being enlarged. In 1935 the electrical smelting 

| | of tin was begun in the Belgian Congo. Likewise tin smelting was 
begun in Argentina. Negotiations are in progress to construct a 

| smelter in Bolivia. A new smelter is almost completed near Liver-: 
. | pool, England. | | , | 

Smelier production of tin, 1925-29 (average) and 1932-86, in long tons 

| 1925-29 : , 
Country (average) 1932 1933 1934 1935 1936 

Argentina......-..-----.-----------------]----------]---------- 40 200 1 §00 (?) 
Australia_......-..--.-.......-----.------|. 2,952|  1,958{ 2,360! 2,330] 2,887! (3) 
Belgian Congo_....---..------------------]----------|----------|----:-----]---------- 1, 588 (2) 
Belgium 1__....._..-.--..-..-..-..-.---.-- 720 800 | 2,700|  3,900| 4,200| (2) 
British Malaya 3_.__..___..-_--.---------- 88, 855 49, 945 46, 942 49, 637 60, 479 | 84, 591 
China..-..------ 2 eee 4 7, 080 7, 139 8, 226 7, 878 9, 700 (?) 
France....-..--...----.------------------- 359 187 60 |--..------ (2) (2) 
Germany ...-...--------.----------------- 3, 444 1, 871 1, 633 2, 156 1 2, 100 (2) 
Japan._..._.---------.------------------- 606 1, 961 950 1, 199 2, 027 1, 830 

; Netherland India 4.-....-.-.----2 2 - 14,749 |. 8,091 8, 792 10, 506 11, 221 12, 854 
Netherlands !__.....--..--.--.-----.------| 51,000]. 3, 500 5,000 | 13,411] 15,600} (2) 
Norway ----.------------------------------| ~ @ (242 160 174 454) (@) © 
Portugal_.__..--...-.--------------------- 62 74 84 39 1 (?) 
Siam...._-._..._....--.--..- see} TB 1} @® (8) (8) (8) 
United Kingdom 1_........_-._..--.-..-.-| 45,800 | . 28,500} 18,200] 25,600/ 29,100| 34, 100 

165, 000 104, 000 95, 000 117, 000 140, 000 (2) 

1 Estimated. | : 
2 Data not available. 

° : Exports plus difference between carry-over at end and beginning of year. 
xports. 

5 Estimated production in 1929. 
6 Average for 1926-27. 
7 Average for 1926-28. 
8 Less than 1 ton.
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Domestic consumption of white arsenic reached a new peak in 1936. 
Sales by domestic producers nearly equaled the previous record of | 
1934, and imports were the highest ever recorded. The extension of 
the market for this product has been due to its effectiveness as an in- 
secticide and weed killer. In 1936 these uses took 85 percent of the © 
total consumed. 7 | | 

| The world output in 1936 continued at approximately the same level 
established in the previous year. Production in Sweden still exceeds — 
market demands, and the problem of storing the excess output is be- 
coming acute. , | 

Salient statistics for arsenic in the United States, 1925-29 (average), 1933-36 | 

| | 1925-29 | 
. (average) 1933 1934 1935 | 1936 

WHITE ARSENIC | 

_ Domestic sales: ! . 
Crude_...........-...............-short tons_- 2, 364 3, 029 9, 030 6, 985 - 8, 755 
Refined _...........----..--.----------.-d0-.-- 10, 035 8, 768 6, 593 5, 685 6, 826 

Imports for consumption_._..............--.do_-_- 10, 769 10, 583 14, 110 15, 075 17, 585 

Apparent supply !__.......-.---------------do-.--| 23,168 | 22,380] 29,733 | 27,745 | 33,166 
Average value for domestic sales: ! 

Crude...._......-...---.-..-cents per pound-_- 2. 69 2. 42 2. 36 1. 47 1. 52 
Refined _........--.......-- 222. do ee 3. 57 2.79 2. 82 2. 57 2. 58 

. OTHER ARSENICALS 

Imports for consumption: 
Metallic arsenic..............-.--...-pounds.. 208, 672 | 100, 258 61, 918 64, 376 81, 671 
Sulphide (orpiment and realgar)__.......do-_-_- 575, 506 | 674,002 | 628,326 | 710, 967 355, 463 
Arsenic acid (H3ASQ,4)-__......------..--do___- 14, 692 150 100 150 149 
Calcium arsenate__....._......-------..-do___- 1, 452 11, 023 24,000 | 182,900 817, 200 
Lead arsenate__........_..-....--------.do___- 2 2,133 1,000 |----_---_-]_2 2} 
Sheep dip--_.----------------------------d0---- 135, 929 | 106,751 | 237,037 | 163,660 | 224,097 
Paris green and london purple____.......do_-.-- 4, 402 46, 051 8, 899 38, 085 33, 207 

E Sodium arsenate. _.._.......-_.-------..do_.-- 82, 105 4, 974 8, 244 11, 411 4, 694 
xports: 

Calcium arsenate... -....-.....-..--.----d0__--| 3 2, 159, 168 |2, 585, 824 |3, 356, 342 /4, 104,810 | 6,294, 563 
Lead arsenate......_....-....-._..-.--.-do_.._| 3 1, 328, 828 | 598,699 | 650, 256 |1, 156, 922 827, 560 

1 Includes sales by domestic producers for export. 
3 10,467 pounds in 1925 and 200 pounds in 1929; no imports from 1926 to 1928, inclusive. 
3 Average for 1928-29; exports of calcium arsenate and lead arsenate not separately recorded by Bureau 

of Foreign and Domestic Commerce prior to 1928. 

1 Figures on imports and exports compiled by M, B. Price, of the Bureau of Mines, from records of the 
Buréau of Foreign and Domestic Commerce. 711 |
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7 PRODUCTION a 

The 1936 domestic production of 15,379 short tons of arsenious oxide 
(As,O;, white arsenic) was 8 percent more than the 14,237 tons pro- 

| duced in 1935. The tendency of producers to market more of their 
| product crude was continued in 1936. Of the total sales, 56 percent 

_ was crude arsenic and 44 percent refined arsenic. In 1935, 55 percent 
of the total sales was crude. Much of the arsenic classified as crude, 

: ~ however, closely approximates a refined product, averaging better 
: than 98 percent purity. Producers designated their output as refined 

white arsenic, crude white arsenic, refinery crude, flue dust (black 
| arsenic), wood-preserver paste, and weed killer. The United States 

producers are Anaconda Copper Mining Co., American Smelting & | 
Refining Co., Jardine Mining Co., and United States Smelting, Refin- 

| ing & Mining Co. ) | oe 
_ Average receipts from sales, as reported by domestic producers, were 

1.52 cents per pound for crude arsenic and 2.58 cents for refined arsenic. 
Of the 15,581 short tons of white arsenic sold in 1936, 8,755 tons valued , 
at $266,113 were sold as crude and the balance (6,826 tons valued at 

| $352,713) as refined white arsenic. _ So 

CONSUMPTION | - | | 

The total supply of white arsenic in 1936 amounted to 33,166 short __ 
| tons, 20 percent more than in 1935. Of the 1936 total, 47 percent was | 
: derived from domestic production and 53 percent from imports. 

Exports, as reported by domestic producers, were about 1,000 short 
tons in.1936 and 800 tons in 1935, leaving a net consumption of 32,166 

| short tons in 1936 and 26,945 tons in 1935. | | | 
| In addition to the white arsenic consumed in the United States, 

: many arsenic products are imported for consumption; details are shown 
in the salient statistics table at the beginning of this chapter. 

White arsenic is used for a variety of purposes. Each year the 
_ Bureau of Mines asks domestic producers to distribute their sales 

| according to uses. Although the results represent only approxima- 
| tions, they show in general the importance of various industries as. 

consumers of arsenic. The distribution in 1936 was as follows: Insec- 
ticides, 67 percent; weed killer, 18; wood preservative, 4; glass industry, 
3; miscellaneous, 1; and exports, 7. 

Since most of the white arsenic is consumed as an insecticide and _ 
weed killer, demand is heaviest in the spring and summer. No impor- 
tant new uses for arsenic were developed during 1936. 

The principal arsenical insecticides are calcium arsenate (Ca, 
(AsO,)2+3H,O) and lead arsenate (Pb;(AsO,).). Large quantities of 
calcium arsenate are used to poison the cotton-boll weevil in the 
Southern States; it is also used as a germicide and fungicide. Lead 
arsenate is used as an insecticide either directly or as an ingredient of 
various preparations. Sodium arsenate (Na3;AsQ,.12H,O) is used in 
manufacturing lead arsenate, in insecticidal and germicidal com- 
pounds, drying colors, printing inks, and medicine, and as a mordant 
in dyeing and printing textiles. Sodium arsenite (NaAsOQ,) is used in 
manufacturing insecticides, soaps, dyeing textiles, preserving hides, 
and general antiseptics. Since 1934, when the Government began 
to help combat the grasshopper menace in the drought-stricken West 
and Middle West, much sodium arsenite solution has been consumed
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for grasshopper bait. Sodium arsenite is used extensively as a weed 
killer, and in Australia it is employed to kill green timber during the | 
clearing of land.? —— | : ) | 

- The domestic consumption of insecticides and fungicides during 
1934,’ which holds approximately true for 1935 and 1936, included 
the following arsenicals: Lead arsenate, 40,000,000 pounds; calcium 
arsenate, 30,000,000 pounds; paris green (copper aceto-arsenite), 
4,000,000: pounds; white arsenic for grasshopper bait, 7,924,000 | 
pounds; sodium arsenite solution (82 percent As,O;) for grasshopper = — 

_ bait, 175,000 gallons. In addition, considerable quantities of the =. _-__ 
following were used: Zinc arsenite, magnesium arsenate, manganese _ 
arsenate, arsenical cattle dip; and sodium arsenite (used as a weed | 
killer). Calcium arsenate contains approximately 40 percent As,O; 
and lead arsenate about 30 percent As.Os. | 

The most important use of metallic arsenic is in arsenical copper, 
where it increases corrosion and erosion resistance, raises the annealing | | 

' temperature, and perhaps serves as a deoxidizer. Arsenical copperis = | 
used to a great extent in Europe for locomotive-firebox staybolts and 

| plates. In this country it is used in automobile radiators and other : 
| manufactured products assembled by soldering because of its higher 

annealing temperature. Arsenic is also used in the manufacture of 
lead shot, lead-antimony alloy anodes, railway brasses, muntz metal, | 
and speculum metal for mirrors of reflecting telescopes; some is also | 
consumed in lead-tin alloy bearing metals. | 

| | , PRICES 

The total value and the average price received by producers from 
sales of crude and refined white arsenic are stated in this chapter 
under Production. The following table shows the range of quota- | 
tions for various arsenic compounds. No appreciable changes were | 
recorded in 1936.. , | | 

Range of quotations on arsenic and its compounds ‘at New York (or delivered in East), 

1935 (cents) | 1936 (cents) 

Arsenic metal, lump, caseS__.._...--.---------------------------per pound..| 40. 00-48. 00 42. 00-48. 00 
White arsenic (As203), domestic, kegs, carlots..-.-.-------------------d0---- 3. 50 3. 50 
White arsenic, Japanese, cases._..._.---------------------------------d0_--- 3. 50-4. 50 3. 75-4. 50 
Red arsenic, (AsaS2), imported, cases._.....---------------------------d0_-.-| 15. 75-16. 50 15. 75-16. 25 
Calcium arsenate, wholesale, drums, carlots.-.------------------------d0-..- 6. 00-6. 50 6. 00 
Lead arsenate, wholesale, drums, carlots_...--------------------------d0--.- 9. 00-9. 50 9. 00-9. 38 
Sodium arsenate, drums__-__....-..-----------------------------------d0.---| 9. 50-11. 50 9. 50-11. 50 
Sodium arsenite (liquid), drums___...-.....-..-.----------------per gallon._| 40. 00-75. 00 40. 00-75. 00 

1 As reported by Oil, Paint, and Drug Reporter. 

FOREIGN TRADE 

The amount of white arsenic imported for consumption in 1936 
increased 17 percent and was the highest on record; of the total, 

- Mexico supplied 46 percent, Sweden 36 percent, Belgium 6 percent, 
Japan 5 percent, and Australia 4 percent. Of outstanding interest 

' was the large importation of arsenic from Sweden. Mexico, however, 
continued to be the principal foreign source of supply. 

. 2 Imperial Institute, Some Metallic and Inorganic Compounds Used as Weed Killers: Bull., vol. 34, no. 2, 
April-June 1936, pp. 195-197. 

3 Roark, R. C., Insecticides and Fungicides: Ind. and Eng. Chem., vol. 27, no. 5, May 1935, pp. 5380-532.
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Imports of arsenical compounds other than white arsenic in 1936 
- appear in the table of salient statistics. Imports of metallic arsenic 

increased 27 percent over those in 1935, calcium arsenate 347 per- 
cent, and sheep dip 37 percent, whereas receipts of arsenic sulphides _ 
decreased 50 percent, paris green and london purple 13 percent, and 
sodium arsenate 59 percent. | ee 

Official export data for white arsenic are not available, but reports 
: of individual domestic producers indicate that about 1,000 short tons __ 

were sold for export in 1936, compared with about 800 tons in 1935; 
| the normal total in previous years was about 2,000 tons. Exports 

| of calcium arsenate in 1936 increased 53 percent while exports of lead | 
arsenate decreased 28 percent. 

| : White arsenic imported inio the United States, 1982-86, by countries 

| 1932 1933 1984 1935 1936 

Country Short sh t | Short | | Short Short | or or or or ort | 
- | ‘tons | Value tons Value tons Value tons Value tons Value 

i Australia...-.-.---- 6 $380 452 |$23, 001 39 | $1, 494 56 | $2, 334 690 | $30, 500 
Belgium. -..-.-.--- 278 | 18, 698 239 | 13, 760 11 | ~ ~705 129 | 4,450] 1,000 | 30,433 
Canada_--.-.--.--- 841 | 60, 462 457 | 31, 404 672 | 44,710 | 1,068 | 65, 540 378 | 25, 908 

oe France-_..----.----- 537 | 16,194 | 3,810 {113,606 | 3,338 | 94,859 | 2,354 | 65, 609 44 1, 419 
Germany --_-----.-- 252 | 15, 927 219 | 12, 482 35 | 3,845 - 10 906 23 2,213 
Japan.....-...-----| 1,643 | 638,659 | 1,337 | 60,397 | 1,311 | 61,126 | 1,058 | 42, 866 887 | 41,957 
Mexico....-.-------| 3,325 |182,671 | 4,041 |256,611 | 8,704 |500,970 | 9,274 [525,140 | 8,174 | 426, 590 
Sweden. -----------|--------|--------| 28. | 1,281 |---..-..|---1__..] 1,126 | 30,524 | 6,389 | 182, 204 | 

! 6, 882 |357, 991 | 10, 583 |512, 542 | 14, 110 707, 709 | 15,075 |737, 369 | 17, 585 | 741,224 

WORLD PRODUCTION 

World production of white arsenic in 1936 remained approximately 
at the 1935 level. Virtually all of the world’s arsenic is produced as 
a, byproduct in the treatment of gold, copper, lead, zinc, cobalt, silver, 
tungsten, and tin ores. |
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World production of arsenic ore and white arsenic, 1932-36, in metric tons 

[Compiled by R. B. Miller] | 

, on Country and product © 1932 1933 1934 1935 1936 

Australia: 
New South Wales: 

Ore and concentrates 1_..____.._.---.--------- (2) 2, 685 4, 185 4,387 |_.-------- 
White arsenic__.__....---_------------------ 495 452 632 370 124 

Western Australia: White arsenic. __------------ 1, 501 1, 352 1, 657 3, 788 3, 526 a 
Belgium-Luxemburg Economic Union: White 

_ ‘arsenic 3_...........--..---.-.-.--------.---.---.-| 2,045 | 2,579| 3,554] 3,008/ 2731 
Brazil: White arsenic_.._........-...--.-.---.------- 211 322 322 696 732 
Canada: White arsenic.....-..-..-..---------------- 1, 100 666 747 1, 161 619 
China: White arsenic.....-.......-.-----------------] 1,427 1,159 | . 1,206 3 137 399 
Chosen: White arsenic. ..__.__-...----.---.---------|---------- 153 332 373 (2) 
Czechoslovakia: Ore: 

' Gross weight_____...-.-.----..----.-----.------- 5 |_--------_]--------_-|---------- (?) 
Arsenic content....------------------------------ 1 56 |----------|---------- (2) 

° France: 
Ore: 4 

Gross weight_.....--.-----------------------| 150, 125 (2) 169, 150 (2) (2) 
. Arsenic content__...--..-..------------------ 4, 460 5, 885 7,010 (2) (2) 
White arsenic. ._.....--------------------------- 6, 333 8, 609 8, 599 3 5, 612 3 2, 864 

Germany: 
Ore: 

. Gross weight... ---2-------------------------- 2, 824 28, 191 28, 356 28, 759 (?) 
oe Arsenic content__..-._-..-------------------- 196 2, 037 1, 961 1, 315 (2) 

White arsenic 3____..._-_-._-.------------------- 3, 459 2, 662 2, 752 5, 508 2, 739 
Greece: White arsenic__.-_-------------------------- 385 336 149 167 - () 
Japan: White arsenic_........--.--------+----------- 2, 637 2, 375 2, 734 3, 161 (2) 
Mexico: White arsenic__..-...--.------------------- 3, 991 4, 697 7, 860 9, 950 8, 527 
Portugal: White arsenic_.--_........---------------- 59 2 40 73 (2) 
Sweden: - , 

Ore: 
Gross weight__.....--.-------------.---.----} 198,231 | 378, 520 233, 962 278, 432 (2) 
Arsenic content_........--.----.-------------| . 20,0385 | 38, 446 28, 618 24, 418 (2) 

White arsenic. ._....-.--------------------------|---------- 861 7, 405 6, 350 (?) 
Turkey: Ore: 

Gross weight._........--------------.----------- 306 1,906 16, 491 29,731 | = (2) 
Arsenic content_........--.---------------------- 122 762 | 6, 596 9, 200 (2) 

Union of South Africa: White arsenic_...---.......-- 4 |__| ef} eee 
United Kingdom: White arsenic and arsenic soot---- 251 123 188 175 156 

. United States: White arsenic (sales)_-.-.....-----.--| 11,324 10, 702 14, 173 11, 494 14, 135 

! Gross weight. Arsenic content not stated. - | 
2 Data not available. 
3 Exports of domestic product. 

___________ ‘ Includes arsenopyrites, mispickel, andrealgar, 

_ Argentina.—Sodium arsenate has been found effective in poisoning — | 
| the locusts in Argentina, which are said to destroy 30 percent of the 

annual agricultural crop. The Argentine Ministry of Agriculture has 
a small chemical plant near Buenos Aires for the production of sodium 
arsenate. | 

Australia.—White arsenic is recovered chiefly from the arsenopyrite 
in the gold ores of Western Australia and New South Wales. Some 
arsenic is obtained from the tin concentrates of the Ottery mine at 
Tent Hill. A. Victor Leggo, Ltd., produces most of the country’s : 
arsenic from ore of the Wiluna gold mine at Wiluna, Western Aus- 
tralia. In the process, roaster gases from heated flotation concentrates 7 
are drawn by a multivane fan into a condensing plant consisting of a 
series of concrete chambers equipped with a system of baffles. The 
remaining gases are treated further in a Lodge-Cottrell precipitator 
before passing to the main stack. 

Belgium.—White arsenic produced by the Société Générale Métal- 
lurgique de Hoboken at its Reppel works is derived from speiss 
obtained from the furnaces at Hoboken. Much of the arsenical ore 
probably originates at the copper properties of Union Miniére du 
Haut-Katanga in the Belgian Congo.
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| Brazil_—The white arsenic of Brazil is derived chiefly as a byproduct 
from the gold ores of the St. John del Rey and Ouro Preto mines. 

- Canada.—Refined white arsenic and arsenical insecticides are made 
from the cobalt-silver-arsenic ores treated by the Deloro Smelting & 
Refining Co., Ltd., Deloro, Ontario. A baghouse to extract arsenic 

| from the fumes of a small roasting plant used in the treatment for 
the recovery of gold was put in operation in the fall of 1935 by the 

| O’Brien Gold Mines, Ltd., Cadillac Township, Quebec. The Beattie 
| mine, Quebec, and the Bralorne mine, British Columbia, ship arsenical 

gold concentrates to the United States. Some of the arsenical gold 
concentrates in Nova Scotia are also treated for their arsenic content. 

- China.—Arsenic is found chiefly in the Provinces of Hunan and 
| Yiinnan. Most of the arsenic occurs as arsenopyrite, orpiment, and 

realgar, and some of the mines are worked solely for arsenic. The  _ 
Hunan production, however, is a byproduct from the ores of tin, lead, 
zinc, antimony, and tungsten. : | 

_France.-—The Combe-de-Saut plant of the Société des Mines et 
_ Usines de Salsigne recovers an estimated 10,000 metric tons of 

arsenious oxide annually from the gold-bearing ‘arsenopyrite and 
pyritic ores mined in the Department of Aude. _ | 

Gérmany.—The Arsenic Mining & Smelting Works “‘Reicher Trost” 
at Reichenstein each month normally treats approximately 2,200 

| metric tons of arsenic ore, which is derived from the arsenopyrite 
: _ deposits at Reichenstein, Altenberg, and Rothenburg in Silesia. The 

company furnishes much of the German output of white arsenic and 
: also controls a chemical plant (Chemische Fabrik Wilhelmsburg at . 

| Harburg-Wilhelmsburg) with a monthly production capacity of 350 
tons of insecticide. The Miildenhtitten plant near Freiberg treats 

-. arsenical ores from the Mansfeld copper mines and imported ores. . 
Japan.—Although most of the Japanese arsenic output is recovered 

| : as a byproduct in the smelting of copper and lead ores, numerous small | 
mines are operated for their arsenic product alone. 

Mexico.—The white arsenic of Mexico is a byproduct from smelters | 
. of the Cia Minera de Peiioles, S. A. (American Metal Co.), at Torreén, 

| Coahuila, ‘and the American Smelting & Refining Co. at San Luis 
Potosi. The American Metal Co. production is important in the 
United States arsenic market. 

Sweden.—The Bolidens Gruv AB., the largest producer and holder 
of arsenic in the world, maintains a laboratory at Stockholm for 

| research on new uses for arsenic. Some success has been achieved, 
especially in the fields of insecticides, timber preservation, and cor- 

| rosion-resistant concrete. It is said that the company now holds 
stocks of approximately 295,000 metric tons of arsenious oxide 
(As,O3). The sulphide ores at Boliden average about 0.6 ounce gold, 
2 ounces silver, 1.8 percent copper, 30 percent sulphur, and 9.1 percent 
arsenic. Arsenious oxide is recovered from the roaster gases at 
Rénnskar by cooling and precipitation. A small part of the crude 
arsenic is refined, and the rest is stored in a huge concrete silo. The 
two methods used for refining include resublimation of crude arsenic 
in a small reverberatory furnace fired by producer gas and a special 
wet process. Crude-arsenic production is reported to average 40,000 
metric tons annually; the export market is able to take only about 
7,000 tons.
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Arsenic is being used as a preservative for telephone poles and 
lumber. In investigating the value of different arsenic compounds as 

_ fungicides for wood preservation, it has been found that zinc arsenate 
| is the most efficient and economical. It is applied preferably by 

double impregnation, first with sodium arsenate and afterward with 
zinc chloride. Zinc arsenate is thus precipitated in the wood tissues.* 
Experiments by the Zoological Marine Laboratory at Kristineberg 
show that arsenic-impregnated wood is free from damage by ship- | 
worms. Piles and other timber under water are preserved by an | oe 

- arsenic concrete spray. ‘The Royal Board of Roads and Water Con- ook 
structions has found that spraying an arsenic-concrete compound on 
wooden poles is more expensive than impregnation. A hydraulic | 
cement, with aluminum arsenate as the principal constituent, has 
been developed by Boliden. It is said that this cement is especially | 

, effective for railway ties and sewage piping. | | 

The Boliden company recently received patents on complex am- 
| monia arsenic salts for the protection of plants and trees against fungi 

: and insects. These salts, containing arsenic as well as another metal | 
| and ammonia, are said to be rather insoluble and, therefore, aresuperior _ 

| to some arsenic sprays that contain or that form acid components 
injurious to the green parts of plants and trees.* | 

| United Kingdom.—White arsenic and arsenic soot are recovered. in . 
the treatment of tin ores from mines in Cornwall and Devon. Cornish | 
interests, which were receiving £12 10s. to £15 10s. per long ton for 
their white arsenic in 1936, lowered their price to £12 per ton in 
March 1937. | | . 

Lunevale Products, Ltd., Lancaster, has obtained a patent on a 7 
| modified process for the production of a substantially dry sodium . 

arsenite, for which are claimed moisture-resisting properties.° ) 
U. S. S. R. (Russia).—Arsenic is reported to be produced from | 

deposits in the Southern Urals, Tadzhikistan, and near the Angara : 
| River in Siberia. A new arsenic plant is also under construction in | 

—-—-—-Upper-Svarretiar — 
, BISMUTH 

Domestic production of bismuth in 1936 probably increased | 
substantially, but statistical details are not available. As imports of 
the metal also increased, it is reasonable to assume that consumption 
was much greater. Pharmaceutical compounds continue to be the 
principal consumers of bismuth, but the many useful alloys now 
available indicate that this field offers the best opportunity for 
expanding the use of bismuth. Prices were maintained at $1 per 
pound in New York throughout 1936. 

Outside the United States, substantial gains in output were reported 
during 1936 by Canada and Peru, but Mexican output declined. 

PRODUCTION 

Statistics on the domestic production of bismuth are not available. 
Since 1935 the three major producers of bismuth in the United States 
have been the American Smelting & Refining Co., United States 

4 Robak, C. A., Progress in Research on Arsenic Fungicides Shown: Ind. and Eng. Chem. (News Ed.), 
vol. 14, no. 15, Aug. 10, 1936, pp. 298-299. 

5 Chemical Industries, February 1936, vol. 38, no. 2, p. 163.
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: Smelting, Refining & Mining Co., and Anaconda Copper Mining Co. | 
The American Bismuth Mines are also reported to recover bismuth 
at its property 10 miles northwest of Tyrone, N. Mex.’ Besides | 
these domestic producers, the Cerro de Pasco Copper Corporation | 
and the American Metal Co. are important distributors of bismuth 

| in this country. _ | | 
‘Some bismuth is recovered from imported lead bullion, alloys, ores, 

and residues coming principally from Peru, Mexico, and Canada. | 

: CONSUMPTION 

Approximately 75 percent of the world production of bismuth is 
| used in the manufacture of pharmaceutical compounds, which re- 

quire a product better than 99.99 percent pure. These are used 
chiefly in indigestion remedies, astringents, and toilet powders and 
in treating wounds. Next in importance is the use of the metal in 
the production of low-melting-point and nonshrinking alloys. Low- | 
melting alloys are used in making safety plugs for boilers and com- 
pressed-gas storage cylinders, automatic sprinkler heads, firedoor re- 
leases, dental models, and low-melting solders. Fusible bismuth | 

- alloys usually include lead, tin, cadmium, mercury, or antimony. 
The ternary eutectic of bismuth, lead, and tin melts at 205° F., and 

| the binary eutectic of bismuth and lead melts at 257° F. An almost 
endless series of alloys with melting points between warm water and. 
the melting point of lead may be obtained by modification of the — 

: composition of the alloys. | 
A matrix alloy of bismuth, lead, tin, and antimony is marketed for 

use in mounting punch and die parts and to anchor parts accurately 
and permanently in machine tools, in molds for pressing cold plastics, 

| and in a large number of other applications. This alloy melts at 248° 
F. and expands on cooling. A low-temperature-melting metal (160° 
F’.) consisting of bismuth, lead, tin, and cadmium has been developed 
for bending tubing and metal molding and for joining the ends of , 
quartz rods and tubes. A lead-bismuth alloy that melts at 255° F. 
and does not expand or contract on solidifying is used in the foundry 
to duplicate wood patterns, in making low-melting and fusible alloys, 
and as a fusible metal for safety purposes. Small amounts of bismuth 
are also consumed in the manufacture of special instruments, in iron 
castings, in aluminum alloys, in the production of X-ray-proof rubber 
goods, and in special brake linings.’ Minor amounts of bismuth com- 
pounds are used in porcelain painting, enameling, and optical-glass 
manufacture. 

PRICES 

According to the Engineering and Mining Journal Metal and Min- 
eral Markets, the New York price for bismuth metal remained un- 
changed at $1 per pound in ton lots throughout 1936. London quo- 
tations remained at 4s. per pound. 

FOREIGN TRADE 

Imports of bismuth metal during 1936 were 11 percent greater than 
in 1935. Additional quantities are imported in intermediate metal- 
lurgical products, statistical data for which are not available. Exports 
of bismuth metal are not recorded but normally are unimportant. 

6 Leach, A. A., A New Bismuth Operation: Min. Jour.(Arizona), vol. 20, no. 9, September 1936, pp. 4, 36. 
193 op iG alter C., Bismuth; Modern Uses of Nonferrous Metals: Am. Inst. Min. and Met, Eng. Series,
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| Bismuth and “compounds, mixtures, and salts of bismuth” imported for consumption . 
Oo in the United States, 1932-36 

_ Bismuth Gnd salts of bismuth” 
Year 7 a QO 

, Pounds Value Pounds Value | 

| 1939.8 eeeeeeeeeeeeeeeeeee-| 28,620] $29,205] - 8,095 $5, 283 
1933___.._-..-.--__-.------.----------------------------- 28, 530 28, 504 36 206. So 

1934__....______--.----------------------------- -------- 19, 327 19, 927 305 1, 814 

ggg TTT] 102,051 P78, 061 | BTL} 479B 
1936__....._..._-___------.----------------------------- 113, 443 86, 722 564 4, 807 

WORLD PRODUCTION 

Official data on the total world output of bismuth are not available. 
, The United States, Peru, Mexico, Canada, Spain, Germany, and 

Japan are the principal producing countries. Most of the world’s 
bismuth is obtained as a byproduct from lead, copper, tin, silver, and 
gold ores. : 

On the North American Continent, besides the United States, 
Mexico and Canada are important bismuth producers. In Mexico , 
ore containing 166 metric tons of bismuth was reported in 1936, 
compared with 214 tons in 1935. Canadian production totaled 165 
metric tons compared with 6 tons in 1935. The Deloro Smelting & | 
Refining Co., Deloro, Ontario, exports silver-lead-bismuth bullion 
obtained from the treatment of ores from Cobalt, and the Con- | 

-solidated Mining & Smelting Co., Trail, British Columbia, produces 
metallic bismuth from lead-zinc ores. | | | | 

Peru, Bolivia, and Argentina are the principal South American | 

producers. The Cerro de Pasco Copper Corporation in Peru furnishes 
much of the world’s bismuth, which is derived as a byproduct of lead | 
smelting at its Oroya smelter. The Peruvian output increased from 

_____ 151 metric tons in 1935 to 386 tons in 1936. The 1935 exports totaled _ 
112 tons of metal of 99.9 percent purity. In Bolivia, bismuth is 
recovered as a byproduct of tin-silver mining.. Production netted 
64 metric tons in 1936. The high-grade bismuth mines of the Com- 
pagnie Aramayo de Mines en Bolivie at Tasna ceased operating after 
1929, when Cerro de Pasco became a large factor in the bismuth 
industry. : 

In Europe, Spain, Germany, the United Kingdom, Sweden, France, 
and Rumania produce bismuth. The principal producer is Spain, 
with mines at Azuel and near Torrescampos in the Province of Cordoba. 
German bismuth is obtained as a byproduct from imported ores and 
from domestic ores coming from the Erzgebirge in Saxony. The 
United Kingdom has long marketed and refined bismuth. In Sweden 
the sulphide ores of Boliden carry bismuth. The Société des Mines 
et Usines de Salsigne in southern France produces a small amount of 
bismuth. 

In Australia, Queensland and New South Wales produce most of 
the bismuth, usually found associated with gold ores. The Bismuth 
Products, Ltd., at Mount Biggenden, Queensland, produced 40,316 
pounds of bismuth from 6,759 tons of ore in 1935 compared with | 
26,332 pounds of bismuth in 1934.
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Japan and China produce most of Asia’s bismuth output. J apanese | 
production (54 metric tons in 1935) is chiefly a byproduct of copper ) 
and lead smelting. , | : 

| - The Union of South Africa produced 19 metric tons of bismuth in 
1936. The altered pegmatite in the Steinkopf Native Reserve of 

: Namaqualand is the principal source of supply. . . 
8 Mineral Resources of the Union of South Africa, Dept. of Mines, Pretoria, 1936, pp. 177-178.
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Domestic production (sales) of metallic magnesium in 1936 declined 
8 percent compared with 1935, but this decline probably was due to . 
loss of foreign markets, recently an important factor in total sales, | 
rather than to decreased consumption in the United States.. Lack - | 
of data on the volume of exports of this metal prevents an accurate | 
appraisal of domestic consumption, but increased activity in the 
various industries using magnesium suggests a substantial rise in its 
use in 1936. Consumption of magnesium as a deoxidizer in the 
metallurgical industry and as a component in aluminum and other | 
alloys probably continued at a high rate. Outstanding in 1936, how- 
ever, was the increased application of high-magnesium alloys as con- 
struction materials. Castings and extruded products led this advance. | 

| The quoted nominal price of magnesium at New York remained un- Oe 
changed at 30 cents per pound. 

The world magnesium industry made rapid strides in 1936. Several 
countries began producing for the first time, and others expanded... == 
their output and improved their processes. Germany remained by 
far the chief producer. Increased activity abroad was due largely 
to armament and self-sufficiency programs, although new commercial : 
uses and improved business conditions also were important factors. 
In Europe as well as the United States the use of magnesium alloys in 
aircraft, transportation, and portable equipment is extensive and | 
crowing rapidly. 

| PRODUCTION 

Since 1930 data on actual production have not been available, but 
the quantities sold annually have been reported. These include ex- 
ports and amounts used by the manufacturer in other products. 

The Dow Chemical Co. of Midland, Mich., continued to be the sole 
producer of magnesium in the United States in 1936. Sales of new 
metal in 1936 decreased 8 percent from 1935. Secondary magnesium 
has not yet become an important factor in the industry. Byproducts 
derived from the fabrication of magnesium products are cleaned and 
reused by the manufacturers, but there is no established scrap market. 

721
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Domestic primary magnesium sold or used, 1929-86 

Year Pounds Value | Year Pounds Value 

1929__..-----------eee ee] 908,351 | $512,313 || 1933_.._.._.....-......-.__.| 1,484,893 | $377, 181 . 
1930__-....-.------ ee 559, 631 268, 864 |} 1934....___....___-.----___.| 4, 249, 838 (‘) 
1931___-.-..---- eee 580, 463 199, 633 || 1935_..-_-_--_--...-.----.-.| 4, 241, 218 (1) 
1932___.........--..--------- 791, 699 228, 653 || 1936..-...-.-.---.---=..----| 3,903, 312 (1) 

1 Bureau of Mines not at liberty to publish figures. 

Commercial production of magnesium began in the United States 
in 1915. By 1917 there were five producers, but when Government 
war requirements for magnesium ceased the number of producers 
declined. Subsequently, the American Magnesium Corporation at 
Niagara Falls, N. Y., and the Dow Chemical Co. at Midland, Mich., 

_were the only producers. Since May 1927 Dow Chemical Co. has 
furnished all of the domestic output. The American Magnesium _ 
Corporation moved its fabrication equipment to Cleveland, Ohio, in 
July 1928, where it continues to manufacture magnesium products. 

_ Magnesite was used formerly as a raw material in making ingot 
magnesium, but now natural brine pumped from wells 1,200 to 1,400 
feet deep is used. Magnesium is only one of many products made 
from the brine, which contains approximately 14 percent NaCl, 
9 percent CaCl,, 3 percent MgCl,, and 0.15 percent bromine. One 
hundred pounds of brine contains approximately three-fourths pound 
of magnesium. The bromine and sodium and calcium salts are re- 
moved by evaporation, filtration, and fractional crystallization, with 
addition of chlorine during the process. The purified magnesium 
chloride solution is concentrated further by crystallization. The 

7 crystals are melted in their water of crystallization, the fused mass 
flaked and then air-dried until an almost anhydrous MgCl, is produced. 
This is electrolyzed in a sodium chloride bath. The process is con- 
tinuous, and the metal, which is of high purity, is periodically dipped 
from the rectangular cast-steel pots in which electrolysis occurs and 
cast into ingots of various sizes. The methods used by the Dow 
Chemical Co., as described by Dr. John A. Gann in 1930 and 1932, 
are still in general practice, except that the final drying of the MgCl, 
in an atmosphere of hot hydrochloric-acid gas has been abandoned.' 
Electrolytic cells are now operated at 50,000-ampere capacity. 

CONSUMPTION : 

Virtually all magnesium consumed in the United States is of 
domestic origin. Imports are insignificant, but exports are reported 
to be large, although exact data are not available. Owing to the 
lack of export data it is impossible to determine the total consumption 
of magnesium in this country. 

Magnesium was first used in pyrotechnics, but since the domestic 
industry began it has found many other applications. The principal 
uses of the metal at present are as a deoxidizer in the metallurgical 
treatment of other metals and in the manufacture of alloys. 

Owing to its affinity for oxygen and nitrogen, magnesium is an 
excellent deoxidizer or scavenger for such metals as brass, bronze, 

1 Gann, John A., The Magnesium Industry: Ind. and Eng. Chem., vol. 22, 1930, p. 694; Magnesium: 
Min. and Met., vol. 13, 1932, pp. 179-183.
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nickel, and nickel-silver. Added to the melts of these metals it forms 
a lightweight magnesium oxide which rises to the surface and can be 
skimmed off. The amount of magnesium added usually ranges from 
0.05 to 0.2 percent of the weight of the metal treated, but the total 
amount used accounts for an appreciable part of the magnesium 
consumed. 

The use of magnesium in alloys is expanding more rapidly than | 

other uses. The high-strength aluminum alloys containing 0.2 to 
10.0 percent magnesium were the first to be used extensively, but in - 

- reeent years alloys with high magnesium content have been increas- _ 

ing in importance. The combination of high strength and lightness 
with good machinability has contributed to the expanding market for 
magnesium alloys in the aircraft and transportation industries. On 
a volume basis, 1 pound of magnesium equals 1% pounds of aluminum 
and about 5 pounds of copper. Data on the production of alloys , | 

with low magnesium content are not available, but domestic fabrica- 
3 tors have reported sales and use of high magnesium alloys to the 

Bureau of Mines for several years. | 

Magnesium products (other than ingot and stick magnesium) manufactured in the 
United States and sold or used by the companies manufacturing the products, 
1934-36 

[This table includes only the products made from magnesium or alloys containing high. percentages of 
magnseium. It does not include the large quantity of metal used as a deoxidizer and in alloys with low 

magnesium content] 
enone > SE eee .J..)S.wuw.)w.LnMhou LI 

: 1934 1935 1936 
Product ———_ —-—_ | —-”orerm—- |r a 

Pounds | Value | Pounds | Value | Pounds; Value 

Alloy ingot...-..-------------------------| 287,693 | $69,696 | 307,470} () 872,020 | (1) 

Structural products: 
Castings........----------------------| 284,419 | 429,974 | 375, 625 | $591,480 | 791,859 | $939, 806 
Sheet... seen] 98,591 | 49,236 | 75,977| 44,570 | 51,798 | 38, 474 

oe ~———- Structural shapes, rods, and tubing=-- -—-- 94, 935- z= 48, 726- yt 49, 139- 26, 918- — 271, 242. 4 82, 5382. ———e———_—_——OT 

Forgings..............----.------...| 68,936 | 44,159 | 72,626 | 45,400 | 59,710} 40, 061 
Other structural #.....-..-..--.-------| 4,187] 1,374 672 264| 1,031 2, 469 

Total structural products 4..........| 546,018 | 573,469 | 574,039 | 708,632 | 975, 640 | 1, 103, 342 
Nonstructural products: . 

Wire and ribbon_..._-..-.------------| 10,348 | 16,989} 20,171 | 33,084'| 875 | 2.3, 065 
Shavings 5.....-............-..-...-..| 55,469 | 27,643 | 57,181 | 28,511 | 37,917 | 18, 838 
Powder §.............--....-..--.-.-| 22,348 | 37,525 | 22,565 | 38,832} 27,594 | 49, 732 
Other nonstructural 3_.__..----------- (3) (3) ~aa-------|----------|----------]---------- 

Total nonstructural products ‘4------| 88, 165 82, 157 99,917 | 100, 427 66, 386 71, 635 

Grand total (exclusive of alloy 7 
ingot)_......-.-+.-.------------.--| 684,183 | 655,626 | 673,956 | 809,059 |1, 042, 026 } 1,174, 977 
a 

1 Bureau of Mines not at liberty to publish figures. 
2 Some products formerly classified as ‘“Wire and ribbon” are included under “Structural shapes, rods, 

and tubing’’ in 1936. 
3In 1934, small quantity of miscellaneous, unspecified, nonstructural products included under ‘‘Other 

structural’’; separate figures not available. 
4In 1934, small unspecified quantity of miscellaneous nonstructural products included under ‘Total 

structural products.” 
5In 1934-35, inclusive, minor quantities of shavings included under “Powder’’; separate figures not 

available. 

_ The quantity of structural products sold or used in the United States 
in 1936 increased 70 percent over 1935, whereas sales of nonstructural | 

products decreased 34 percent; sales of alloy ingot increased 184 | 

percent. There were 10 manufacturers of magnesium products in 1936. 
Among the structural products the greatest improvement was 

shown in castings and extruded products, such as structural shapes,
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rods, and tubings. The quantity of castings produced in 1936 
increased 111 percent over 1935. Output of both die and sand cast- 
ings increased in 1936. The Hoover Co. completed a new plant for the 

| production, machining, and finishing of magnesium-alloy die castings 
_ for use in vacuum cleaners. Approximately 5,000 castings are pro- 

duced daily. Die castings were also adopted in such devices as 
| automatic hammers, binoculars, and radio-transmitting cases. 

Larger quantities of sand castings were used during 1936 in aircraft- 
engine parts, such as crankcases, oil pans, blower sections, rear | 
accessory cases, oil pumps, and cam-shaft bearings and in other 
airplane equipment, such as landing wheels, cockpit fittings, and auto- _ 

| matic-pilot parts. More sand castings were used for needle bars and 
other moving parts in textile machinery, bread slicing and wrapping 
equipment, ventilating fans, safety blocks used in die presswork, 

| foundry flasks, patterns, core boxes, match plates, motion-picture 
cameras, addressing machines, and welding equipment. New uses 
developed for sand castings included parts for shoemaking, printing, and 
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FIGURE 41.—Trends in quoted price and production of magnesium in the United States, 1915-36. 

cigarette-making machinery, duplicators, scales, spray guns, mimeo- 
graphs, and musical instruments of the percussion type. . 

The value of magnesium castings averaged $1.19 per pound in 1936 
compared with $1.57 in 1935. 

During 1936 the manufacture of magnesium extruded products | 
increased 45 percent over 1935. Round, square, hexagonal, and 
rectangular bars, structural shapes, and moldings of complex shapes 
were employed for stressed members of rapidly moving equipment, 
for coach-seat parts, and as screw-machine stock. : 

In the process of development are uses for magnesium in the making 7 
of welded oil tanks for aircraft, etching plates for the printing industry, 
parts of military utility carts and gun carriages, magnesium-alloy 
forgings for use as aircraft propellers, and magnesium castings, 
extrusions and rolled sheets in bus and coach manufacture. 

The high-magnesium alloys are known in the world trade by various 
names, such as Magnalium, Dowmetal, Elektron, AM Alloys, 
Bohnalite X, Hydronalium, and Maxium. 

PRICES 

According to the Engineering and Mining Journal Metal and 
Mineral Markets the nominal New York price for 99.8-percent ingot 
magnesium remained unchanged at 30 cents per pound, carload lots,
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: _ throughout 1936. Quotations for less than carload lots, 100 pouncs | | 
or more, were 32 cents per pound, with a premium of 5 cents a pound | 
over ingot price for specified stick sizes (%, %, %, 1, and 2 pounds each). 
The four notched ingots commonly furnished are 4 by 4 by 28 inches 
and weigh approximately 17 pounds. Alloy ingot isnormally quoted ~~. 
at 3 cents per pound more than pure magnesium ingot. London 

| quotations for magnesium ingot and stick remained at 1s. 6d. to | 
_ 1s. 7d. per pound during 1936. — : | 

Imports of magnesium are unimportant. Imports of powder were 
| 1,108 pounds valued at $1,453 in 1936, compared with 882 pounds 

valued at $1,252 in 1935. Imports of sheets, tubing, ribbons, wire, | 
and other magnesium products totaled 18 pounds valued at $26 in 
1936 compared with 2 pounds valued at $40 in 1935. Exports of | 
magnesium, mainly as ingot, are not separately recorded but have 
been relatively large since 1938. Reports state that 2,000,000 pounds | 
of Dowmetal were sold to Europe during the first 6 months of 1935. 

_ TECHNOLOGIC DEVELOPMENTS , 

An improved process for the manufacture of magnesium is said to 
have been developed in Austria.2 Magnesium oxide, obtained by 
calcining magnesite or dolomite, is reduced by carbon in an electric | 
furnace at a temperature of about 2,000° C., which is well above the 
boiling point of magnesium metal. The metallic vapor, which leaves 
the furnace mixed with carbon gases, is filtered from accompanying 
dust and rapidly cooled.to 200° C. The cooled product, comprising 
a mixture of magnesium metal, oxide dust, and soot, is heated to ~ 
800° to 1,000° C. in an electric furnace under partial vacuum (20 to | 
-100 mm mercury) in the presence of hydrogen or methane. Here the 

| magnesium is again vaporized and cooled to the liquefying but not to 
———~-the solidifying point. ~The liquefied metal falls in drops into a bath 

of hydrocarbon oil of high boiling point. The oil causes the drops to 
coalesce into granules 10 to 20 mm in diameter and at the same time ) 
separates any dust, so that the metal isolated is about 99.97 percent 
pure. The metal and dust can be separated easily and independently 
from the oil. Aluminum or silicon, or a mixture of the two, can be 
used as the reducing agent instead of carbon, thereby eliminating the 
formation of gases so that only magnesium vapor escapes from the 
furnace. This new method produces a metal free from injurious salts. 
It is said that producing units of 5,000 to 10,000 kw.-hr. capacity are 
possible with this process. 7 
Much progress has been made in developing new magnesium alloys 

and they have been well described in recent literature.* | 
The founding of magnesium alloys is the subject of a recent paper 

by Gann and Brooks* | 
2 New Process for Magnesium; Canadian Chem. and Met., vol. 20, no. 6, June 1936, p. 204. 
3 Gann, John A., Magnesium and Magnesium Alloys; Handbook of Engineering Fundamentals, by 

Eshbach, Ovid W., 1936, pt. 11, pp. 75-79. 
American Society for Metals, Metals Handbook, Cleveland, 1936. 
Woldman, N. E., and Dornblatt, A. J., Engineering Alloys; American Society for Metals, Cleveland, 

7000 nerican Society of Civil Engineers, Structural Application of Steel and Light-Weight Alloys, A 
Symposium: Proc., vol. 62, no. 8, pt. 1, 1936. 
Aluminium Laboratories, Ltd., Abs. Bull., Geneva. 
4 Gann, John A., and Brooks, M. E., Founding Magnesium Alloys: Paper presented at 1935 Conven- 

tion of Am. Foundrymen’s Assoc., Toronto, Canada, 24 pp. 

153336—37——4T
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Magnesium-alloy die castings have been improved as a result of 
technical progress. The old gooseneck machine has been supplanted * 
by modern, hydraulically operated, plunger-type machines similar to 

| those used in the brass industry. | | | 7 
| A new alloy has been developed that can be heat-treated after it 

has been shaped by extrusion and press forming. It has improved 
_ yield strength and good corrosion resistance. | . 

Chemical treatment of magnesium alloys has proved the most 
satisfactory method for increasing corrosion resistance under saline 
conditions. The most widely used treatment consists of a dip in a 
nitric acid-sodium dichromate solution.’ This chrome-pickle treat- 

| ment when properly applied protects the alloy well from corrosion 
and makes it an excellent paint base, but as the treatment reduces 
the cross section of the metal it cannot be used on dimension-ma- 
chined surfaces. The alkaline chromate treatment® can be used on © 

, such surfaces but gives inferior protection against corrosion. The 
National Bureau of Standards reports the perfection of a process 

- eombining the desirable features of both methods. This process con- 
sists of cleaning the metal in an electrolytic bath of sodium carbonate 

: and trisodium phosphate then treating it in an anodic bath contain- 
ing 10 percent sodium dichromate and 2 to 5. percent monosodium 
phosphate.’ | | oe 

The United States Bureau of Mines is investigating the production 
of magnesium from magnesites of the Northwest. A series of flota- 
tion tests is in progress on the beneficiation of crude and calcined 
magnesite. Separation of magnesia and silica in the calcined product 
is being attempted by flotation. After a study of the literature it has 

| been concluded that two methods offer the best possibilities for profit- 
- able extraction of magnesium from magnesite ores: Chlorination of 

: technically pure MgO by heating it with carbon and chlorine, followed 
by electrolysis of the fused chloride; and direct electrothermic reduc- 
tion of calcined magnesite by carbon and purification of the product 
by redistillation. Experiments are being conducted with the latter 
method. | | 

WORLD PRODUCTION | 

The production and fabrication of magnesium have advanced 
rapidly during the past few years, but published details of processes, 
output, and general progress are not available. Germany continues 
to retain the title of the world’s chief producer of metallic magnesium 
and its output probably surpasses that of the rest of the world com- 

| bined. Most of the metal has been produced by electrolysis of mag- 
nesium chloride, about two-thirds of which is derived from magnesite 
and dolomite, while the rest comes from brines and carnallite. World 
magnesium production has been estimated at 30,000 to 35,000 metric 
tons in 1934 and about 50,000 tons in 1935. A more conservative 
estimate would probably be about 9,000 metric tons in 1934; 11,000, 
in 1935; and 15,000, in 1936. The world producers in apparent order 
of importance are Germany, United States, France, Switzerland, 
United Kingdom, Japan, U. 5. 5. R. (Russia), and Austria. 

5 Winston, A. W., Reid, J. B., and Gross, W. H., Surface Preparation and Painting of Magnesium Alloys: 
Ind. and Eng. Chem., vol 27, 1935, p. 1333. 

‘Sutton, H. and LeBrocq, L. F., Chemical Treatment No. 3—Magnesium-Base Alloys: Bur. of Aero- 
nautics, Navy Dept., Spec. M-303, pt. 2, June 1936. 

7 Buzzard, R. W., and Wilson, J. H., Anodic Coating of Magnesium Alloys: Bur. of Standards, Jour. 
Research, vol. 18, RP964, 1937, pp. 83-87. :



MAGNESIUM | 797 

_ Australia.—Further negotiations for the production of magnesium | 

‘are contemplated by the Australia Magnesium Co. of Hobart, Tas- — 

mania, which carried on some experimental work with dolomite about | 

1935. | | 

Austria.—The Osterreichisch-Amerikanische Magnesit A. G. (Aus- 

tro-American Magnesite Co.) has an experimental plant for the pro- 

duction of magnesium at Radenthein, Carinthia, about 6 miles south | 

of its magnesite mines. This pilot plant, with a daily capacity of | 

| 770 pounds has been operated intermittently since 1930. The process a 

_. 4g deseribed in this chapter under Technologic Developments. The 8 _ 
: construction of a commercial plant is anticipated. 

Although official statistics are not available it is reliably reported — 

that 2,697 kilos (5,933 pounds) of magnesium were imported in 1936 

from German ports, Switzerland, and the United Kingdom. Approxi- 

mately 10,000 metric tons of crude magnesite are shipped annually — 

from the Zillerthal mine to the I. G. Farbenindustrie plant at Bitter- ) 

feld, Germany, to be converted into magnesium. This ore has less 

than 1% percent of iron, and 4 tons of the crude magnesite are said to 

produce 1 ton of metallic magnesium. Austria supplies magnesite to 

many other countries for the production of magnesium. | 

Canada.—No magnesium has been produced in Canada since the 

World War, when the Shawinigan Electro-Metals Co., Lid., was a 

producer at Shawinigan Falls, Quebec. The company no longer exists, 
and the plant has been dismantled. | 

France.—The principal producers of magnesium are Compagnie | 

Alais, Forges et Camarque (Péchiney) at Saint-Auban (Basses Alpes) 

and Société d’Electrochimie, d’Electrometallurgie et des Acieries 

Electriques d’Ugine at Jarrie (Isére). The Société Générale du 

Magnésium is the exclusive fabricating and sales agency for these 

two firms. Smaller quantities of the metal are produced by the - 

Société Bozel-Maletra at Villard (Haute Savoie) and other companies. 

The raw materials utilized in magnesium production are magne- | 
___ site, earnallite,and_dolomite._Carnallite and dolomite are found in. 

abundance in France, but magnesite must be imported from Greece — 

and the Tyrol, Austria. | | | 

According to unofficial: figures the French magnesium output 

increased from about 100 metric tons in 1932 to more than 1,300 in 

1936. Consumption, with which production has kept pace, was esti- 

mated at 80 metric tons in 1932, 200 in 1933, 300 in 1934, 700 in 1935, 

and 1,200 in 1936. Imports of magnesium are said to have totaled 

61 metric tons in 1931, 24 in 1932, 7 in 1933, 5 in 1984, 20 in 1935, 
and 19 in 1936, most of which came from Germany, Switzerland, 

United Kingdom, and the United States. Magnesium exports are . 

reported as 6 metric tons in 1931, 1 each in 1932 and 1933, 20 in 1934, 

and 80 each in 1935 and 1936 and are consigned to Central Europe, 
-U.S.S. R. (Russia), and the United Kingdom. 

Germany.—The Bitterfeld plant of I. G. Farbenindustrie is the 

largest producer of metallic magnesium in the world. The other 

German producer, Wintershall A. G., Heringen-Wintershall, began 

operations in 1934 and uses carnallite (KMegCl,;.6H,O) as the raw 

material; its 1935 output was 4 to 5 tons per day. | 

The Bitterfeld plant is said to have used carnallite as the raw mate- 

rial until 1932, when it changed to imported magnesite. Recent 

reports, however, indicate that the I. G. Farbenindustrie is gradually
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| reverting to carnallite and dolomite, both domestic materials.? The 
production of magnesium from carnallite is a discontinuous process 

_ and apparently comprises fractional crystallization of magnesium 
chloride from the natural salt, drying by hydrochloric-acid gas or 
chlorine, and electrolysis.. The magnesia process consists of the 
chlorination of dead-burned magnesite at a high temperature in the 

_ presence of special grades of carbon. The resultant MgCl, is decom- 
| posed electrolytically to produce magnesium and chlorine; the latter 

is used again in the exothermic reaction, 
| | Mg0+C+2Cl=MgCl,+Co | 

It is stated that 18 tons of carnallite yields 10 tons of calcined prod- 
uct which in turn yields 1 ton of magnesium. Dolomite also is used | 

| as a raw material at Bitterfeld; its use was made possible by the inven- 
tion of a method for distilling the crude metal obtained by thermal ) 

: _ reduction of magnesia with coal. This method is probably similar to 
| that used in Austria. | | | | - oe 

Official statistics on German magnesium production and foreign | 
trade have never been revealed. The annual output was estimated 

| at 2,000 metric tons prior to 1933, but later estimates range from 
25,000 metric tons in 1934 to 35,000 in 1935. These figures are prob- 
ably too high, and more conservative estimates indicate that the 
annual output in recent years has not exceeded 8,000 tons. Domestic 

. output of magnesite increased from 5,700 metric tons in 1933 to 13,800 
: in 1935, and imports increased from 53,388 tons in 1933 to an esti-. 

| mated 150,000 in 1936. The amount of magnesite consumed by the 
| _ -Inagnesium industry is not known. It is believed that exports of 

magnesium and its alloys are considerable, but probably they have not 
: exceeded 3,000 tons annually during the last 5 years. 7 

| Italy.—The Montecatini group has obtained authorization from the 
Government to construct a plant for the production of magnesium at 

| Porto Marghera. Initial plans are to produce 150 tons a year, using 
- - Magnesite. The Minerals Chemicals of Sulcis in Sardinia, controlled 

_ by Isotta Fraschini, is reported recently to have begun the production 
of magnesium. Presumably magnesium-bearing brines, obtained from 

- the evaporating ponds for sea salt at Cagliari, are used as the raw 
material. Italy has dolomite in Tuscany and the Dolomites, and 
magnesite in Sardinia. 
Japan.—The only commercial producer of magnesium in Japan is 

the Nichiman Magnesium Kabushiki Kaisha (Japan-Manchukuo 
Magnesium Co., Ltd.), which merged with the Riken Magnesium 
K. K., the South Manchurian Railway and other interests in October 
1933, acquiring the 150-ton magnesium plant at Naoetsu in Niigata 
Prefecture. Besides this plant, which uses sea water bittern, it 
owns the recently constructed 700-ton capacity plant at Ube in 

_ Yamaguchi Prefecture. Two processes are used at this plant, and 
the chlorine gas, recovered from the electrolysis of magnesium chloride 
derived from sea water bittern by dehydration in one process, is 
utilized in the second electrolytic process employing calcined magnesite. 
Expansion of the Ube magnesium plant to 1,000-ton capacity by the 
end of 1937 will permit closing the Naoetsu works. One metric ton 
of magnesium requires from 17 to 20 tons of solid bittern and about 
50,000 kilowatts of power. 

§ U.S. Bureau of Mines, Mineral Trade Notes: Vol. 4, no. 3, Mar. 20, 1937, pp. 8-10. 
* L’Industrie Chimique, (French), The Fabrication of Magnesium and of Magnesia: 1936, p. 802.



MAGNESIUM 729 | 

The Nippon Magnesium Kinzoku K. K. (Japan Magnesium Metal 

7 Co., Ltd.) built a magnesium plant in Konan, Korea, in 1934, using , 

the thermal reduction process, with near-by magnesite as the raw - 

material. ‘This plant, still in the experimental stage, plans an annual 
capacity of 2,000 metric tons. The Asahi Denka Kogyo K. K. (Asahi 
Electro-Chemical Industry Co., Ltd.) is experimenting with its own 
process of electrolyzing calcined magnesite and contemplates a 350-ton 
annual capacity. The Nippon Soda K. K. (Japan Soda Co., Ltd.) : 

_. proposes an annual production of 300 tons by the electrolysis of  _.. 
_ calcined magnesite. eee 

Japanese magnesium production was 3,219 kilograms in 1931, 24,018 _ 

in 1932, 104,812 in 1933, and 140,808 in 1934. All official data termi- 

nated after 1934, but output is estimated at 350,000 kilograms in 1935 
and 650,000 in 1936. Japanese imports were 8,996 kilograms in 1930, 
8,328 in 1931, 19,328 in 1932, 25,515 in 1933, and 617 in 1934, princi- 
pally from Germany. There were probably no imports in 1935 and 
1936, and Japan began exporting magnesium in 1934, shipping 3,502 - 
kilograms to the United Kingdom. 
Norway—The Norwegian Salt Works near Bergen ceased produc- 

tion of magnesium some years ago. - 
Switzerland—Magnesium has been produced from magnesite and | 

dolomite by the S. A. pour la Fabrication du Magnésium at Martigny 

since 1926. Magnesite is imported chiefly from Germany, the Nether- 

lands, and Austria. Domestic dolomite is available in the Cantons of | 

Tessin and Vaud. Estimated output for 1936 is about 700 metric tons. , 

U.S. S. BR. (Russia).—By the end of 1936 Russia had 15 furnaces | 

in operation for the production of magnesium from carnallite at the , 

| Solikamsk works in the Ural Mountains. The recently completed | 

| Dnepr plant at Neproges uses magnesium chloride obtained from the 

Saki Lakes, Crimean Peninsula. The Leningrad Experimental Mag- a 

nesium Metal Plant at Leningrad is investigating production of the | 

metal from magnesite and dolomite. | 

______ United _Kingdom.—Magnesium Metal & Alloys, Ltd., Rainham, | 
Essex, began to produce magnesium in April 1935 and is now extend- 

ing its plant to increase output. The company is under the control 

of Murex, Ltd., which is purchasing the interest of Messrs. Johnson, 

Matthey & Co. The former alinement of interests that included this _ 

concern disbanded in October 1936.!° Magnesium Elektron, Ltd., at 

Clifton Junction near Manchester, formed early in 1936 by F. A. 

Hughes & Co., London, holds the magnesium production and fabrica- 

tion of patents of I. G. Farbenindustrie. Production was begun early 

in 1937, and an initial output of 150 tons monthly was planned. Both 

companies use magnesite imported chiefly from Austria and Greece. 

The Imperial Magnesium Corporation, Ltd., owned jointly by the 

| British Aluminium Co., Ltd., and the Imperial Smelting Corporation, 

is now erecting a plant at Swansea, England, to produce magnesium. 

It has acquired a license to use the Austrian thermal reduction process 

and plans a plant with a final capacity of 7,000 tons annually. 
Other countries.—Production of metallic magnesium has been pro- 

posed in the Netherlands and Poland. 

10 Imperial Institute, London, World Production of Magnesium: Bull., vol. 34, no. 4, October-December 

1936, pp. 453-458.
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| — ANTIMONY 

Apparent consumption of primary antimony in the United States — 

in 1936, reflecting the general improvement in business, increased 80 | 

percent over that of 1935 and was the largest recorded since 1929. 

Imports were 85 percent higher and continued to be the chief source 

of supply. Domestic mines produced 29 percent more antimony than 

in 1935, but contributed only 10 percent of the total consumption. 

Price fluctuations were not so pronounced as in 1935. The average 

New York quotation for Chinese brands was lower—12.97 cents per | 

——_pound-compared with 14.08 cents in 1935. The average for domestic 
brands was 12.25 cents in 1936 and 13.62 cents in 1935. Late in 1936 

prices of nearly all metals moved upward in response to an unusual 

demand that developed in Europe and the United States. Antimony 

prices shared in this movement, and by March 1937 the New York 

quotation had exceeded 16 cents, notwithstanding the fact that the 

leading producer in the United States previously had announced its | 

desire to keep the maximum price below 14 cents and the average 

price at 12 cents. oo | 

World production increased 15 percent despite a decline in output 

in China, whose contribution to the world total dropped from 71 

percent in 1929 to 53 percent in 1936. Mexico and South America 

made notable advances in production in 1936. . . 

The Chinese industry was affected adversely by political conditions. 

Apparently the first year of control of the industry by the National 

Government was unsuccessful, as reports indicate considerable fric- 

tion between the Antimony Administration, dealers, and producers. 

During the latter part of 1936 dealers at Changsha engaged in a 

speculative orgy, which prompted the Administration early in 1937 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 

Byreau of Foreign and Domesti¢e Commerce. 731
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to adopt drastic measures of control in an endeavor to stabilize the 
market. Producers retaliated by withholding supplies, and reports 

, for April indicated that shipments of metal from Changsha had ceased, _ 

Salient statistics for antimony in the United States, 1982-86 

| OO | 1932 1933 1934 | 1935 1936 

Production of antimony ore and concentrates  §=-| fp | short tons_.| 900 1, 133 897 | 13,616 8, 867 . Antimony contained __--.....--.-......--..do___- . 419 587 404 1 559 755 Antimony content of antimonial lead produced from . 
domestic and foreign ores__........-...short tons__{- 1, 085 |. , 927 1, 675 1,136 ‘1, 471 Secondary antimony produced--____..._.-:....do____f 6,450 | ~— 7,400 7, 550 9, 600 9, 900 Imports for consumption: - 
Antimony in ore..-__...-.--.-..--__._..._do___. 1, 328 2, 128 2, 891 4, 587 10, 545 Liquidated antimony sulphide____._......do....|. . 435 407 417 1, 352 1, 185 Metal___.__..-___.__----------.----------do_._.| 1,508} > 1,934 1, 765 1, 248 1, 170 Oxide____--.____- 2-22-22. L.-----d0___- 403 651 269. 594 1, 201 Exports of foreign antimony__----.-._-......._do___. 123 - 98 402 318 391 Primary antimony available for consumption..do____ . 4, 272 6,021 | 7,262 8, 351 15, 038 Stocks of antimony in bonded warehouse at end of 

oe “year __-----.------------_.------..-.__short tons_- 705 523 570 830 443 Average’price for year of antimony at New York? 
: | cents per pound..| 5.62 6.51 8.92 | 314.08 312, 97 - World production. -------------------.--Short tons..} 19, 100 21, 500 23, 600 29, 800 34, 200 . 

1 Revised figures. - 
. 2 According to American Metal Market. . 

; Chinese grade. American grade was quoted at 13.62 cents a pound for 1935 and 12.25 cents for 1936. 
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FIGURE 42.—Trends in world production, United States imports, and New York price of antimony, 1910-36. 

The strategic position of the United States with respect to antimony 
recently underwent an important change. In 1929 about 70 percent 
of all antimony imported came from China, whereas in 1936 less than 
10 percent was of Chinese origin and about 90 percent came from 
Mexico and South America. Coincident with this shift in source 
was a change in the nature of the products imported. About 70 
percent of the 1929 shipments was regulus and 11 percent was ore, 
whereas in 1936, 76 percent was ore and only 8 percent was metal. 
This change was made possible by an increase in smelting capacity — 
in the United States, which enlarged the market for Mexican, South
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| American, and, to a smaller extent, domestic ores. The domestic 
industry can now supply large tonnages of metal and oxides. to the . 
trade. — 7 ) ae an 

| From a military viewpoint, dependence on American sources of | 
supply is preferable to dependence on Asiatic sources, because in an , 

. emergency the former could be maintained more easily than the 
latter. One important factor, however, which has not been investi- 
gated thoroughly, is the adequacy of antimony reserves in North 

- and South America. This is important, as it involves the permanence a 
~ of the present domestic industry. Obviously, the Chinese, with a 

| their abundant and rich deposits, will not permit the loss of the - 
world’s largest market without a struggle. | | 

| _-- DOMESTIC PRODUCTION | 

Mine output.—Antimony mined in the United States is derived from 
both antimony ores and lead ores, the latter being the more important 
source. Byproduct antimonial drosses obtained in refining lead 
bullion are used in the manufacture of antimonial lead, other alloys, oe 

| _and various antimony compounds such as oxides and sulphides. In : 
_ 1936, 1,484 tons of antimony derived from domestic lead and anti- 

mony ores were recovered in antimonial lead; data on the quantity | 
recovered in other alloys and compounds are not available. — 
The antimony content of antimony ores and concentrates produced | 

in 1936 was the highest recorded since 1916. Of the 755 tons reported, 
729 were contributed by the Yellow Pine Co. in Valley County, 

_ Idaho. The remainder was. supplied by three small producers in a 
_ Nevada and one in Washington. The Arkansas Antimony Corpo- o 

| ration, De Queen, Ark., began mining early in 1937. No production | 
was reported from Alaska in 1936; but Morris P. Kirk & Son, Inc., 
an affiliate of the National Lead Co., acquired the Stampede mine in - 
the Kantishna district and began shipping ore early in 1937. CG , | 

___._ Mine preduction-of -antimony-ores-and-concentrates inthe United States, 1982-86, 
_ | : - tn short tons : a | oe 

Year concen" Antimery Year concer = 

1982 eee eee 900 419 |} 1935_.-__--..-.----.------ 13,616 1 559 | 
1933.___.....----.2--200-- 1, 133 587 || 1936..._-...--.---..--..-- 3, 867 755 
1934__.-_. ee 897 404 . 

1 Revised figures. | | 

Smelter output.—The only active primary antimony smelter in the : 
United States is that of the Texas Mining & Smelting Co. at Laredo, 
Tex., which treats largely Mexican ores. The plant, which produces 
antimony oxide in addition to metal, was put into operation at the 
beginning of 1931. Its annual output has been as follows: _ : 

Antimony produced by the Texas Mining & Smelting Co., 1931-36, an short tons 

ves a soueor | ven aa 
5 ie 2, 201 577 || 1984...._...-------------- 1, 797 517 

1932__..__----------------- 1,775 100 |} 1935... 22-2222 2, 134 1, 007 
1933__._---------------2--- 1, 204 68 |] 1936......-.-- 2-22 3,451 1,498
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Except for 1933 and 1934, when one other company was producing, 
- the foregoing statement of antimony-metal production represents the 

. entire domestic output since 1929. Additions to the Laredo smelter, 
completed in 1937, have increased the monthly capacity to 900 tons. 
This may be varied, according to demand, between 900 tons of metal 

| with no oxide and 600 tons of metal with 300 tons of oxide. 
Details of antimonial lead production at primary lead refineries are | 

. shown in the accompanying table. These represent only part of the 
total antimonial lead output, as large quantities are produced at plants 

| that operate exclusively on scrap, and some hard lead is made by 
- mixing antimony and soft lead. | | oo , 

) Antimonial lead produced at primary lead refineries, 1929-36 

— - Antimony content 

. . Production } | | | 
. Year (short tons)| Fyrom do- | From for- F Total 

. mestic ores | eign ores ! ( hort tones a 

| , | (short tons) |(short tons)| ""°T"""’) short tons | Percent | 

1929._.__--.--------------------- 43,44) 2311} = 741] 1, 883 4,935 11.9 
1930_.._.------------------------ 24, 797 - 41,302 _. 883 1, 282 2, 967 12.0 
1931_:..--..--.------------------| ~ 21,842 768 196 1, 474 9,438 | 11.2 

: 1932......-..-.-----------------| . 24,024 878 207 1, 410 2, 495 11.9 
1933......--..------.------------| 17,805 870 57 793 1, 720 97 

: © 4934] 16) 607 1, 657 3g]. 588 2, 263 13.6 
1935__.....--.------------------- 16, 384 1,110 26 693 1, 729 10. 6 
1936_..-.---..-----+-------------- 23, 230 1, 434 37 691 | 2, 162 9.3 

| 1 Includes lead ores, antimony ores, and metallic antimony. | | . 

| | Secondary production.—The following table shows the total amount 
of secondary antimony recovered in the United States from scrap. 
Additional information is given in the chapter entitled ‘Secondary : 
Metals.” | 

Secondary antimony recovered from old alloys, scrap, and dross, in the United States, 
1932-36 

Year Short tons Value ! | Year Short tons ~ Value ! 

1932... .---------ee een 6,450] $725,000 |] 1935... 9,600 | $2, 703, 400 
1933....--..--.------------ 7, 400 963, 500 || 1936...-..-._------.---- 9,900 | 2; 568, 100 
1934. ..-..---------------- 7, 550 1, 346, 900 , 

1 Values calculated at average yearly price for ordinary brands of antimony as published by the American 
Metal Market. 

DOMESTIC CONSUMPTION 

| Precise data on the consumption of primary antimony in the United 
States are not available owing to lack of information on dealer and 
consumer stocks. An approximate idea of the trend of consumption, 
however, can be obtained from the following table, which shows the 
annual supply available for consumption.
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° Primary antimony available for consumption in the United States, 1929-36, an | 

_ short tons ; 

| 1929 1930 1931 1932 1933 1934 1935 1936 | 

Domestic antimony recovered in an- | | 
timonial lead__.......-------------| 2,311 |} 1,302] 768 878 870 | 1,657] 1,110 1, 434 

Imports for consumption (antimony 

Cote E ny Ore..-.......--...---| 4865| 863 | 4,863 | 1,328] 2128| 2,801] 4,587 | 10,545 | 
Liquated sulphide !__---..------| 1,262 499} 455} 304 495. | .. 202 946 830 — 

. Compounds ?_.__.--------------=| 1,778 626 666 377 563 241 502 974 
Type metal, etc...--------------| 205}. 53 f----=---} Fy BOL} 586] 209 | B09 
Regulus_.....----.--------------| 11,073 | 7,700 3,753 | 1,508 | 1,934) 1,765] 1,248 1, 170 . 

. Total available..-...-.-------.| 18, 584 | 11,043 | 10,505 | 4,396 ~ 6,201 7,432 8, 602 | 15, 262 | 

Exports under draw-back-._--------- 57 174 107 124 270 170 251 224 

Available for consumption...........| 18,527 | 10,869 | 10,308 | 4,272| 6,021 | 7,202] 8,351] 15,038 
ed 

1 Content estimated at 70 percent. 
2 Content estimated at 80 percent. . 

A notable increase in consumption of antimony in 1936 is indicated 

by the 80-percent rise in the available supply of primary metal. | 

This was brought about largely by an improved demand for anti- | 

| monial lead and other alloys, although the manufacture of antimony | | 

compounds also consumed greater tonnages. In 1936, 4,852 tons of | 

‘antimony oxide and other compounds, with an estimated antimony 

content of 3,940 tons, were produced, compared with 3,969 and 3,227 | 

tons, respectively, in 1935. | | | 

Over half of the primary antimony consumed in the United States : 

is used in the manufacture of such products as storage batteries, cable — 

covering, and bearing metals, from which there is a large return of - 

scrap. The constant, recycling of this scrap provides industry with | 

antimony products in addition to those made from primary metal. 

In 1936, 9,900 tons of secondary antimony were recovered, which was | 

equivalent to 66 percent of the apparent consumption of new metal. 

— oan important changes have been made recently in the manufac- © 

ture of electric storage batteries, one of the principal consumers of oo 

antimony. Due to greater load requirements of modern automobile 

batteries, the thickness of grids has been reduced to permit use of more 

plates without increasing the size of the battery. This has necessi- | 

tated an increase in the tensile strength of the antimonial lead used 

for this purpose, which has been done by increasing the antimony 

content to 12 percent; formerly 6 to 9 percent was used. It has been 

known for some time that small amounts of the antimony in storage 

batteries enter the electrolyte and cause self-discharge of the battery 

when idle. This has not been troublesome in automobile batteries, 

but in some other installations it is a distinct disadvantage. ‘To over- 

come this difficulty, lead alloy containing 0.1 percent calcium has been 

: developed. Its adoption for use in automobile batteries is uncertain, . 

as it is difficult to cast the alloy into the thin grids now required, and 

heat treatment is needed to provide strength equivalent to the anti- 

monial lead grids now used. A cadmium-lead alloy is being used in 

submarine storage batteries in Germany. | 

The use of antimony fluoride as a mothproofing for fabrics has been 

described. Antimony is said to be superior to arsenic as a preventive 

2 Textile Colorist, vol. 58, September 1936, p. 591.
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of dezincification in the manufacture of copper-bearing-metal alloys . 
containing zinc. A pewter composed of 5 percent antimony and 95 | 

| percent tin and with properties superior to those of the commonly 
7 used alloy of 2 percent copper, 6 percent antimony, and 92 percent 

tin, has been developed. OO | | a 
| oe ~ FOREIGN TRADE os 

| | The following tables show imports and exports of antimony and 
antimony products. Oo _ oe 

| | Antimony imported for consumption an the United States, 1932-36 
$$$ $$ 

: . - 
. 

. : ‘ Antimony oxides . Liquated anti- — : | Antimony ore ‘| mony sulphide Antimony metal | and on com 

| Year Antimony content 7 . 
Short |; | Short Short Short: ee | tons’ | ghort | <,.,.. | tons Value tons | Valne tons Value 

-—1983.._...-.....-..| 3,679.| 1,328 |. $74,307] 435 | $14,452] 1,508 | g1og.o41 | 471 $42, 014 | 1933....--.----------] 5,445 | 2,128} 106,662 |... 707} 42,727] 1,934] 137,541 | . 704] . 59,559 1934_____-.....-..---] .8,455 |. 2,891 | 158,672]  .417|. 26,761 | 1,765 | 158,414 301 35, 507 1935..._...---..-----] 14,205 |' 4, 587 |. 544,608 | ° 1,352] 165,446 | 1,248 | 250, 771 628 94,783 a 1936_.-..-.----------| 30, 486 | 10, 545 |1, 200, 132 |- 1,185 139,784 | 15170 243,474 | 1,218 | 217, 505 

- | a Antimony imported for consumption in the United States, 1 9385-86 : 

| | ee Lo . _ Antimony ore . Antimony metal | 7 

3 Country _ Gross Antimony content | 

| a | Vandi ——_]-———| Short tons | Value . 
, ae . tons) Short tons Value | 

| 1935. | | | . Argentina.....-- 2-22 ll 413 253 $31, 333 |---| 
Belgium....__. 22. 22-2--22222 ie. -------|-----------|---e---- |e 1 $295 Bolivia___..-.-..-----.--.-..----------2-- 540 350 40, 388 |__-.2. | Chile !___. eect ----| B60 227! . 27,308 |_.--..-_--_|-_--_- China... ._--------------- 2-222 o oe] nee {eee |----e | 8B 117, 123 Honduras. ---.----.----------2--------- 12 5 707 |_------ ee |e Hong Kong_____--.-- - 28 20 | - 1,450 j___.2_--_- fee Mexico.....------------------------------- 12, 483 3, 493 402, 225 507 127, 689 Panama.__..---.---- 22-2 eee 93 65 12, 507 |_-_--- 2-22 eee Peru... -.----------------- eee 276 | 174 28, 695 |_.---..--_-_|- 2 -- United Kingdom_____-_---__- ~owene ne eee |---| eee 17 5, 664 

| , 14, 205 4, 587 544, 608 1, 248 250,771 
1936 

Argentina. __... 22-22-22 1, 611 1, 035 156, 812 |__2-2fee 
~ Belgium_______..----22----2--22 2222-2 - 2 -|ee----_----- |---| 88 11, 937 Bolivia... .--.2------ eee 1, 108 627 83, 324 |__.-_---- |e 
Canada_....--.-.-- 2-2 (2) (2) - 82 [i ---- tee] eee Chile !______22 eee 2, 020 1,241 | 189,455 Jo. ft China___-__----2---22222 222 211 123 12, 660 738 138, 310 Hong Kong_-___-__---2- 22 56 31 3,165 |---| le Mexico___-.-_.-------.-.-.--22-------- 24, 704 6, 991 687, 651 351 86, 573 Panama__.__.------ ee 15 10 2,126 |---| ee 
Peru... -.----- eee 761 487 64,907 |-------_--__|_-2- eee United Kingdom._-_.___---__.22222 2 |eee-- ee e_-|_--- |e 23 6, 654 

| 30, 486 10, 545 | 1, 200, 132 1, 170 243, 474 . 

1 Imports credited to Chile originated mainly in Bolivia. 
? Less than 1 ton.



| _ ANTIMONY AND CADMIUM 737 

Estimated antimony content in type metal, antimonial lead, and other alloys imported 
for consumption in the Untied States, 1929-36, in short tons } 

Type | - Type | 

metal | metal : 

Year an atone Total - Year : and alone? Total 
monial , monial 

lead | lead 

gpg. 295 fee} 205 |] 1983_.2.------------ 4 297 301 | 
19800 TT 53 |__-------- 53 || 1934.............:-| 18] 868] ~- 586 dk 

| 1931__._.-_-_----_-_|-cleee2e 22 |-o--ne nen feecese sees =f} 1985] 89 120 - 209 
1932__.------------- 1 {---------- 1 {| 1986_...--.--------- 356 | 253°} 309 oo 

1 For details of gross weight and values see imports shown in Lead chapter. 
3 Chiefly in special antimony-lead alloys containing high percentage of antimony, importation of which 

was begun in 1933. - . 
3 Type metal only. 

_ Foreign antimony (regulus or metal) exported from the Untied States, 1982-36 | 

Year ~ : . Value : Year Short z Value _ 

1932... eee 123. $11,820 |] 1935....-.-.-.-.----.--.--] ° 318 $62, 167 
1933......----.------------ 98 9,321 || 19386.__.--.--.---.-------- 391 56, 308 oo 

| 1934...0---2----n-n--------| 402 42, 415 ; i | 

| : Oo PRICES | | , 

The average New York price for Chinese antimony in 1936 was 12.97 . 
cents per pound (duty paid), a decline of 8 percent from 1935. The  _ 

| quotation at the beginning of the year stood at 14 cents, which proved | 
to be the high for the year. The downward trend evident. in the last 
quarter of 1935 continued into 1936. Weakness in the Chinese market 
was reflected in the sharp decline in New York quotations to 12.625 | | 

- cents during the first part of January, but toward the latter part of 
the month the market strengthened and by March the price had risen | 

_____ to 13.50 cents, at which level it remained throughout April and May. 
During June, however, political conditions in-China prompted-some = 
liquidation of stocks held at Changsha, and by the early part of August 
the New York price had declined to 12.50 cents, the low for the year. a 
There was no change during September, October, and November, but 

| early in December the price began to move upward, largely on account | 
of general consumer and speculator interest in other nonferrous metals. | 
At the close of the year the quotation stood at 13.75 cents. 

Quotations for domestic metal ranged from 10.625-cents in August 7 
to 13.75 cents at the close of the year and generally were below the 
quotations for Chinese metal. The average price for American brands 
during 1936 was 12.25 cents, or 0.72 cent below the average quotation 
for Chinese brands. a 

On the London market quotations on English brands ex warehouse 
opened at £76 to £77 per long ton and closed at £72 to £73. The | 
opening price was also the high for the year, and the low of £64% to 
£65% was established during the latter part of July and held during 
August and September. Price ranges on foreign brands ex warehouse 
were as follows: Open and high £65, low £51, and close £60 to £61. | 
In China, prevailing prices for antimony c. 1. f. Hankow were con- 
siderably higher at the close of the year than at the beginning. On 
December 31, 1935, the price was equivalent to $214 (U.S. currency) 
per long ton, compared to $236 on December 31, 1936. At the end 
of July the quotation stood at $183.
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Average monthly quoted prices of antimony, prompt delivery at New York, 1929-36, 
an cents per pound ! 7 

Chinese brands (duty paid) co American 

Month ee 

1929 1930 1931 1932 1933 1934 1935 1936 1935 1936 

January..__._.-_..- 9. 55 8. 59 7. 34 6. 01 5. 70 7. 21 14.36 | 12.96 14.11 12. 74 
February. ._---..--- 9. 50 8. 88 7. 08 6. 55 §. 73 7.17 14, 50 13. 05 14, 25 12. 99 
March.______-___-- 9. 53 8. 27 7,12 6.19 5. 95 7. 54 14. 50 13, 42 14, 25 13. 07 , 

. April....---.- Le 9. 51 7. 75 6. 88 5. 82 5. 84 7.92 | 14.30] 13.50] 14.04 12. 67 . 
May._____-__-__-_-- 8. 94 7. 45 6. 52 §. 21 6. 25° 8. 49 13. 91 13. 50 12. 73 12. 41 
June. __ ie 8. 83 7. 08 6. 30 5. 03 6. 48 7.89 12. 75 13. 20 12.50 11. 72 
July... 8. 45 6. 98 6. 81 5. 00 7.16. 8. 02 12. 75 13. 00 12. 50 11. 24 
August....-.-.--__- 8.77 7. 82 6.61 | . 5.18 7. 04 8.52 | 12.93 12.57 | 12.50 11.12 
September. _.______ 8. 68 7. 76 6. 53 5. 60 6.88 8.76 | 13. 54 12. 50 13.22 | 11.76 
October________._-- 8. 54 7.32 6. 52 5. 61 6. 83 9.39 | 15.62] 12.50] 15.34 12. 07 
November. -___.._- 8. 50 7.11 6. 68 5. 79 7.07 | 12.38 | 15.301 12.50| 14.19 12. 21 
December-_._.__.-_- 8. 43 7.10 6. 26 5. 42 7. 24 13. 81 14. 54 12. 98 13. 84 12. 95 

Average.._..__. 8. 94 7. 67 6. 72 5. 62 6. 51 8.92] 14.08 12.97 | 13.62 12. 25 

- 1§ource: Metal Statistics, 1937. ‘ 
. “No quotations published prior to 1935. 

| . , WORLD PRODUCTION | 

| : World production of antimony in 1936, stimulated by the high 
| prices of the past 2 years, increased 15 percent over that in 1935. The 7 

estimated production of 31,000 metric tons in 1936 almost equaled 

World production of antimony, in 1929 and 1982-36, in metric tons ! : 
[Compiled by R. B. Miller] 

eee 

Country 1929 1932 1933 1934 1985 1936 

North America: , 
Honduras_.._----.--.--..------.------|-.--------|----------|_-------_-}|---- 5 1 

Mexico... .--..--.-------2------------ 3, 096 71,388 | 21,559 2, 134 3, 656 5, 843 
United States.........------ eee {- ee 304 426 © 293 405 548 

South America: | 
Bolivia 3_..--..2-- 22 e eee 3, 023 1, 176 1, 517 961 1, 633 3, 090 
Peru... 2-2-2 eee 3 86 314 32 134 260 628 

Europe: 
Austria__.-...----- 22 560 |.---------]o.--- ef} 125 
Czechoslovakia.....-.---------..__-L- 556 480 1, 090 928 1, 637 (4) _ 
France.......-....-.--.--------.------ 1, 021 510 312 202 (4) 4) 
Greece___...---.----- eee 55 262 110 73 29 
Italy....------------------------------ 306 302 291 249 363 (4) 

, Yugoslavia_...----------------------- 210 |------_---|-------2.-[------- 2 73 592. 
Asia: — . 

Borneo, British_-....----.-----.------].---------|_..-.-.---|----------|_--------- 20 (4) 
| China 5._22 22 eee] 3 22, 401 12, 468 13, 800 15, 548 17, 700 16, 391 

Chosen........--.---.-------------_---|_-_.-__--- 3 8 j--------_- 2 (4) 
India, British.._......-...0.---______. 88 |.---------[-.-----2--]---- 15 (4) 
Indochina_._..-----------------.--.2-|-.-----_|-e eee {eet 16 5 
Japan....-.----------- le 22 16 32 26 47 (4) 
Turkey (Asia Minor)_....-._-.--____- 6 j|---------- 36 53 103 () 

Africa: | 
Algeria. ...0.22222 222 ee 114 214 80 - §29 810 983 
Morocco: 

French. -.-.--.--------------------|_-2-----_-|_---------|------- |e 110 79 
Spanish... 2-2. 3 180 121 120 247 |_--- (4) 

Southern Rhodesia_-._....._......._]_----_--_-_-|_-------_-|_---.-.___|_-___..__-|__......_. 153 
Union of South Africa..-.-._.._..---.]---.- 2-2 }--_-ee fe} 4 15 

Oceania: 
Australia: 

New South Wales..._..._.-.._-_- 25 61 42 10 24 (4) 
Queensland...._..._-._.-.-------_|----_---2 ee} (5) weoe---ee-{-- ee eee 27 
Victoria. 2.022222 22 1 j_---------}------- Jee 93 (4) 

31, 700 17, 300 19, 500 21, 400 27, 000 31, 000 

ee 

1 Approximate recoverable metal content of ore produced (80 percent of reported content), exclusive of 
antimonial lead ores. 

2 Includes antimony content of antimonial lead. 
3 Exports. | 
4 Data not available, estimate included in total. 
5 Figures represent antimony content of regulus, crude antimony, and oxide exported. 
6 Less than 1 ton (434 kilos).
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the 1929 output. Statistics shown herein do not include antimony 
derived from lead ores, which probably seldom exceeds 5,000 tons per 
year. China’s output decreased slightly, but in 1936 it continued 
to be the principal producer, having contributed 538 percent of the 
estimated total; in 1929 China’s share was 71 percent. Loss ofmarkets | 
in the United States has been the principal reason for the decline in 

| China’s importance in the antimony trade. Mexico, Bolivia, Peru, | 
Yugoslavia, and the United States mined considerably more antimony | 
in 1936 thanin 1935. en 

| - REVIEW BY COUNTRIES Pn cae 

Ausiria.—In October 1936 it was reported that operations had been 
resumed at the Szalonak mines in the Burgenland district. 

Australia.—Wiluna Gold Mines, Ltd., completed a lead smelter to 
_ treat stibnite concentrates from the Moonlight mine, arsenopyrite 

from the Wiluna mine, and lead ores from mines recently acquired at 
Northampton, Western Australia. | | 

| China.—Over 95 percent of the antimony produced in China comes 
from the Province of Hunan. As the industry is important in the 
economic life of the Province, the decline in the price of antimony 

| during the depression caused considerable hardship. With a view to | 
: ameliorating the situation, the Provincial Government early in 1933 | 

. organized the Antimony Trade Association for Hunan, later known | 
as Hunan Antimony Syndicate. The syndicate was established for 
the purpose of collecting taxes for the Provincial Government and to a 
exercise control over the industry. The latter objective did not prove’ - , 
to be very effective. Several unsuccessful attempts were made to | 

| restrict production and maintain prices. In December 1935 the | 
National Government of China assumed control of the industry, abol- 

- ishing the old syndicate and creating an Antimony Administration 
under the National Resources Commission. According to some | 

sources, this move was-prompted primarily by a desire to divert to 
the National Government the taxes collected bythe Provincial 
Government. | a 

The new administration immediately established production and | 
export quotas, and during the first quarter of 1936 dealers found it | 
difficult to obtain enough export permits to meet the growing demands _ 
of world trade. This difficulty was remedied during the second quar- | 
ter of the year. During the third quarter speculators became active 
in the local markets. It was reported that 3,000 of the 4,400 long 
tons of antimony on hand in China were owned by speculators intent 
on raising local prices. Daily transactions on the Changsha market, 
mostly between local dealers, often totaled 500 to 700 tons, whereas 
the daily production of metal was less than 50 tons. The specula- 

- tive market thus created was opposed by the National Antimony 
Administration, and at the close of the year drastic measures were 
taken to reduce prices and bring some degree of stability to the market. 
It was reported that, effective January 1, 1937, permits to ship anti- 
mony from Hunan Province would be issued only to the Antimony 
Administration. Prices were established for the purchase and sale 
of antimony. On January 1, 1937, the price for regulus payable to 
miners and smelters was set at Ch $450 per ton, c. 1. f. Changsha, 
which was considerably below the Ch $800 currently quoted on the 
Hankow market. The announced selling price on the same date at
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| Changsha was Ch $618. An office was set up at Hankow to receive 
- and execute orders from local exporting firms and concerns abroad 
| wishing to purchase antimony. It is expected that the office will 

deal directly with buyers in foreign countries, and to this end a com- | 

- nission is to be sent abroad to encourage direct transactions. 
| The foregoing actions of the Administration met with considerable 

opposition from. dealers and producers. It was evident that the 
policy of the administration was to eliminate the Changsha dealers 
from the trade entirely. The producers felt that in offering such low 

: prices the administration was absorbing profits that should accrue 
to them. It was reported that‘as a defense measure producers had | 

| agreed to make no sales to the administration and to curtail produc- 

tion sharply so that the administration would be unable to obtain 
supplies to sell to local exporters. The administration countered 
with a threat to take over the mines if the measures adopted by the 
producers proved to be effective. | While details as to the outcome of - 

| the controversy are not available at this time, the decline in estimated 
co production in Hunan from 1,200 long tons in December 1936 to 650 — 

| tons in January 1937 and a subsequent rise to 1,100 tons in April 
| | suggests that the producers may have carried out their program 

partly. This is indicated further by the large increase in stocks of = 

metal at the mines and the virtual depletion of supplies at Changsha 

| and Hankow during the first 3 months of 1937 and the cessation of 

shipments from Changsha in April. re 
| According to United States Vice Consul Arthur R. Ringwalt, of 

a _ Yunnanfu, the rise in the price of antimony during the last 2 years 
has stimulated interest in the antimony deposits of Yunan Province. — 
The richest deposits are found in the neighborhood of Chihtsum on | 

| the Yunnan Railway near Mengtsz and Lusi 80 miles to the north of 

! Chihtsum. Other deposits occur near Yenshan 50 miles east of | 

| Chihtsum. A small amount was produced in 1936. Operations 
appear to have been halted by the establishment of a Government 
monopoly to control production of tungsten ores as well as antimony. 
It is believed that the Province will be a marginal producer at best. 

~ Colombia.—Late in the year it was reported that an antimony mine 
was being developed in the State of Tolima. 

: Japan.—The Japanese Antimony Mining Co. is planning a new 
refinery at Amagasaki, Hyogo Province. : | 

Mexico—The production of antimony in Mexico has increased 
considerably during the last few years, owing largely to the greater 
requirements of the antimony smelter at Laredo, Tex. The principal 
mines are situated in the Catorce district, San Luis Potosi, and some 
ore is produced in the Atlas district, Sonora. Metallic antimony is 
produced in Mexico as a byproduct of lead ores at the Monterrey 
smelter of the Compania Minera de Penoles, S. A. 

U.S.S.R. (Russia.).—A trial plant for the production of 70 metric 

tons of metallic antimony annually was reported under construction 
at Kadamzhai, South Kazakstan. At Turgai, North Kazakstan, a 

smelter has been producing antimony trisulphide since the end of 1935, 
and by the end of 1936 a second plant will be producing metallic 
antimony and antimony pentoxide. 

Yugoslavia—The Podrinje Consolidated Mines, Ltd., under 

British management, has resumed operations at its antimony, lead, 

and silver mines at Krupanj and Stolici. In the latter mines the ore 

is said to contain 25 to 30 percent antimony. A new plant with a
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daily capacity of 4 tons of antimony (99.6 percent pure) has been . - 
completed. | —_ | 

| CADMIUM 

Production and consumption of cadmium in the United States ~ / 
established new peaks in 1936. Consumption throughout most of 
the year was so heavy that domestic producers, with stocks depleted | 
by the record sales of 1935, were unable to meet the demand. Con- : 
sequently, there was a large increase in imports. Prices broke sharply a 

| about the middle of the year, but the average for 1936, 97.8 cents per s - ——— 
pound, was considerably above the 70.5 cents recorded for 1935. 

_ Average values realized by producers on sales of metal, however, were 
below quoted averages. Partial returns received by the Bureau of : 
Mines indicated average selling prices of about 80 cents in 1936 and 
50 cents in 1935. At the close of the year producers’ stocks were 

_ exhausted. oO | | , 
High prices and scarcity of supplies have retarded development of | 

new uses and forced substitution in some of the old ones. Bright zinc a 
~ coatings have replaced cadmium plating in many instances, and other — 

materials have been substituted for cadmium pigments. to some ~ 
extent. The concern that pioneered in the use of cadmium alloys in 
automobile bearings reverted to tin-base alloys in 1936. Although | | 
other manufacturers have adopted cadmium bearings, the threatened _ 
loss of this market precipitated the price drop mentioned previously. ' 

In Europe production exceeded demand during the first 9 months 
and prices at London declined from $1.21 in February to 57 cents in 
September. In the last quarter sales increased rapidly, so that by the | 
close of the year stocks were exhausted and the price had risen to 98 
cents. World production increased 17 percent in 1936. : | 

Cadmium produced, sold by producers, imported, and consumed in the United States, : 
| | 1929-86, in pounds OS , 

ad fe 

[| _+_____________—} Metallic ; . 
Year | - | Cadmium cand be cadmium consump. : 

Metallic |compounds Total producers imported tion 
cadmium | (estimated | cadmium 

. content) 

1929... eee ee eeenenee--| 2,481,427 433, 300 | 2,915,000 } 2,330,617} 214,307 | 3,129,000 a 
1930....--.-------_---..-..-...| 2,777, 762 316, 300 | 3,094,000 | 1,664,644 |. 40, 105 3, 134, 000 p 
1931_.........--.---.--.-...--| 1,050,529 | 337,200 | 1,388,000 | 1,644,414 271 | 1,388, 000 
1932._...-........--2.22-..22-.| 799,501 | 259,800 | 1,059,000} 1,154,151 |......--..--] 1,059, 000 
1933_..-..-....---.-.-2-..2-2..| 2 276,933 | 401,400 | 2,678,000 | 2,447,014 | 108,861 | 2, 787, 000 | 
1934_....-.-----...----..----..| 2, 777, 384 566,700 | 3,344,000 | 2,472,971 125, 955 3, 470, 000 
1935......-..-...-2.-.22-..---.| 3,477,091 | 507,400 | 3,984,000 | 4,023,900 | 185,387] 4, 169, 000 
1936_..-..-....-.--.....--...-.| 3,633,495 | 626,800 | 4,260,000 | 3,626,669 | 576,139 | 4,836, 000 

153336—37——-48
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| DOMESTIC PRODUCTION a | 

The following firms reported the production of cadmium and cad- 
mium compounds in 1936: | 

: Producers of cadmium or cadmium compounds in the United States in 1986 

, | | Location of plant 

American Smelting & Refining Co__......__._..__._-.-..... Denver, Colo. | 
. American Zine Co. of Illinois._.._..____...-------------- Fairmont City, TL 

Anaconda Copper Mining Co__..._____-___-.------------ Great Falls, Mont. 
| Ceramic Color & Chemical Manufacturing Co_...._...._.._.. New Brighton, Pa. 

Chemical & Pigment Co__._.__..___.-_._-.-_------------ Baltimore, Md. 
E. I. du Pont de Nemours & Co.______-.---------------- Cleveland, Ohio. 
Harshaw Chemical Co____.__.-.-.._-----_-------------- Elyria, Ohio. =. 

: New Jersey Zinc Co._...._.---------------------------- Palmerton, Pa. 
Sherwin-Williams Co_________._....-----_-----_---..--. Chicago, I. 
St. Joseph Lead Co... ___-_.--_------------------------ Herculaneum, Mo. 

. Sullivan Mining Co________._._-._.--.----------------- Kellogg, Idaho. 
United Color & Pigment Co..___..__-------------------- Newark, N. J. | 

_ | U. S. Smelting, Refining and Mining Co_____-.-.._.-.---. Midvale, Utah. 

| Domestic production of primary cadmium is derived from the treat- 
ment of flue dust from copper and lead smelters, as a byproduct from — 

a the smelting and electrolytic reduction of zinc ores, and from the pur- 
OO ification of zinc sulphate solutions used in the manufacture of litho- 

| pone. Thus, further expansion of cadmium production depends. 
a largely on increases in the output of copper, lead, and particularly 

zinc. a | | 
Of interest as a potential means of obtaining an additional source | 

— of supply is the Queneau process for removing cadmium and other 
a metals from zinc concentrates. A cheap chloride is added to the 
/ roasted concentrate, and the mixture is subjected to a blast roast that 

--volatilizes as chlorides the cadmium and other contaminating metals. 
: The fume is collected and treated further for the recovery of the vari- 

ous metals. The process, which is described in United States Patent 
| 1999209, April 30, 1935, is said to present a method of recovering 

much of the cadmium that now goes into prime western grades of 
| zinc. A similar process, in which fluorides are used instead of chlo- 

rides, also has been proposed for the recovery of cadmium from zinc 
ores (United States Patent 2064835, December 22, 1936). | 

A small quantity of secondary cadmium is recovered from the 
scrap from the manufacture of automobile bearings. This is not | 
included in the statement of production, as it would represent duplica- 
tion of metal previously reported. | 

DOMESTIC CONSUMPTION 

Cadmium is used principally in the manufacture of alloys and com- 
pounds and as a plating material. Prior to 1935 the latter use was the 
most important, but in that year the adoption of cadmium alloys for 
bearing metals by some automobile manufacturers raised this use of 
the metal to first place. The resulting shortage of supply and rise 
in price forced the substitution of zinc in plating in many cases. 

According to some authorities, the superiority of cadmium over 
zinc in platings has been exaggerated. Diggin*® suggests that the 
bright coatings obtained with cadmium proved to be more salable 
than the dull finishes formerly obtained with zinc. This advantage, 

3 Diggin, M. B., Recent Developments Open Path to Wider Use of Bright Zine Plating: Steel, vol. 98, 
no. 16, Apr. 20, 1936, p. 44.



| ANTIMONY AND CADMIUM 743 

however, has disappeared since the development of bright zinc coat- 
ings. Cadmium coatings formerly were applied more easily, but this : 

| advantage likewise has been eliminated to some extent by improve- 
, ments in zinc-plating technique. | 

Soderberg,* on the other hand, states that the substitution of zinc | 
in plating was due to the increased consumption of cadmium in other 
industries, and that the advantages of cadmium plating will again 
lead to its greater employment for various purposes. He points out 
that the brightness of cadmium plating is more permanent than that ee 

_ of bright zinc coatings. Cadmium withstands corrosion better than = = ~~ 
zine under certain conditions, such as in alkaline solutions. The low 
electrical contact resistance between cadmium-plated surfaces and 

| the ease with which they can be soldered are factors that favor the | 
use of cadmium. He also claims that cadmium plating can be done 
more easily than zinc plating. 

Corrosion tests on cadmium and zinc coatings on steel conducted 
by the Bureau of Standards ° indicated no significant difference in the | 
two metals in mild or marine atmospheres. In industrial areas where __ 
the air was contaminated with sulphur compounds zinc was superior 

: to cadmium. A coating consisting of about 10 percent cadmium 
and 90 percent zinc was found to be superior to either zinc or cadmium. 

R. J. McKay and R. Worthington have presented a summary and | 
bibliography of cadmium plating in chapter 8 of Mimeograph Series 
71, entitled ‘Corrosion Resistance of Metals and Alloys’’, published 
in 1936 by the American Chemical Society. 

. The future of cadmium alloys in automobile bearings seems to de- 
pend upon the ability of producers to furnish adequate supplies of the 
metal at prices below those prevailing in recent years. According to 
some reports, several firms have deferred adopting cadmium alloy 
because the supply is uncertain, and some companies recently discon- 
tinued using cadmium bearings. The problem of producing lubricants — . 
that will not corrode cadmium alloys apparently has been solved. 

~~ Ordinary tin-base bearing metals can be strengthened considerably = 
by adding 1 percent of cadmium. 

, The development of cadmium-zine solders for aluminum and 
sheet steel was reported in 1936. | | 

The use of cadmium in compounds increased in 1936. Production 
of cadmium lithopone, which was curtailed sharply in 1935. because 
of shortage of supplies, increased materially, and the manufacture 
of sulphides increased substantially, also. | 

| FOREIGN TRADE 

Official statistics record. only the imports of metallic cadmium. 
There is some import and export trade in cadmium compounds and 
some metal is known to have been exported in former years, but the 
quantities involved are believed to be relatively unimportant. Im- 
ports of metallic cadmium increased 211 percent in 1936. Of the 
576,139 pounds received, Canada supplied 238,599, Belgium 170,656, 
United Kingdom 108,866, Norway 33,619, Germany 11,519, Australia 
10,640, and Netherlands 2,240. ‘The United States also imports crude 

4 Soderberg, Gustav., The Future of Cadmium Plating: The Metal Industry, London, vol. 49, no. 22, 
Nov. 27, 1936, pp. 543-545. 
‘Blum, William, Strausser, Paul, W. C., and Brenner, Abner, Corrosion-Protective Value of Electro- 

deposited Zinc and Cadmium Coatings on Steel: Jour. Research, National Bureau of Standards, vol. 16, no. 
2, February 1936, pp. 185-212,
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| materials containing cadmium for refining. In 10 months of 1936, 
oe Mexico reported exports of approximately 500 tons of cadmium to 

, the United States. oe | oe ne | 
| PRICES | | | 

According to Engineering and Mining Journal, the average price __ 
| of cadmium in 1936 was 97.8 cents per pound, compared with 70.5 
| cents in 1935 and 55 cents from 1931 to 1934. In 1929 the price 

ranged from 80 to 95 cents per pound. Incomplete data obtained 
from producers by the Bureau of Mines indicate that the average 
value realized on sales of metallic cadmium in 1935 was about 50 | 
cents per pound and in 1936, 80 cents. | 

The quoted price of cadmium was maintained at $1.025 to $1.05 per 
pound for the first 5 months of 1936. During this period it was 
rumored that some automobile manufacturers using cadmium bearing 
metals were threatening to revert to the use of tin-base metal on 

| account of the high price of cadmium and constant shortage of sup- 
7 plies. About the middle of June, in an effort to prevent this move, 

| producers reduced the price to bearing makers to 75 cents for large- 
7 scale transactions. The price to platers remained the same. On | 

| July 16, E. and M. J. Metal and Mineral Markets began to quote / 
small parcels, spot, at $1.05. and quantity business for nearby and | 

. forward delivery at 75 cents to $1. These quotations held for the 
| balance of the year, although on July 30 the designations were 
: changed to ‘‘spot lots to platers, patented shapes, $1.05” and “quan- | 
7 tity business, commercial sticks, prompt and forward shipment, 75 

| cents to $1’’. _ | — | 
_ On the London market the demand for cadmium continued good, 

: _but additional supplies that came into the market from new producers 
| sent prices down from a high of 4 s. 10 d. ($1.21 per pound) in Feb- 

| ruary to a low of 2 s. 3 d. ($0.57) in September. The low price 
| stimulated consumption and diverted some foreign supplies from the 

European market. Supplies again became scarce, and as a consequence 
prices moved up. At the close of the year the quotation stood at 4 s. 
$0.98). | 

| ( | - WORLD PRODUCTION , 

| World production of cadmium in 1936 is estimated at 3,665 metric 
tons, 17 percent more than in 1935. The United States contributed 
53 percent of this total, but some of it was derived from cadmium 
materials imported from Mexico. All the countries for which 1936 
data are available, except Norway and South-West Africa, made 

| substantial increases in production. South-West Africa ships cadmium- 
bearing flue dusts to Germany for treatment, but German production 
statistics apparently do not include the cadmium derived therefrom.
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World production of cadmium, 1929 and 1932-386, by countries, in kilograms 
[Compiled by R. B. Miller] oe 

: Country 1929 . 1932 ~ 1933 1934 1935 1936 | 

Australia (Tasmania)-___--_..- 202,261 | 160,852 162,074 172, 588 222, 108 251, 826 
Belgium ._.-.._---.--------__- 1 2,313 124, 488 161, 024 225, 999 151, 001 293, 500 
Canada.--___------------------ 351, 068 29, 676 111, 602 133, 179 250, 018 356, 484 
France._-.-----------.-------- 59, 000 49, 000 40,000 |....------.- 120, 997 (?) 
Germany...---.--.._________- 41,000 | 40,000 | 340,000]  %40,000 165, 000 303, 000 | 

- Italy. 02222-22222 2 222 eee (2) 6, 238 6, 934 8, 345 16, 012 -() a ~ 
Japan._...---------.----------|-----.------ 4, 539 3, 047 28, 830 ' 3, 236 (2). 

~~ Mexieos cin eci cet c leet Bp Bf pm ep ea Be 
Norway..-.------------------- () 109, 000 139, 734 137, 324 118, 335 108, 197 
Poland_......----.-..---_.---- 3, 584. 34, 602 53, 083 143, 557 120; 700 140, 900 
South-West Africa...._._....- () wenen-- eee |e eee 63, 503 145, 149 109, 200 
U.S. 8. R. (Russia). _._...--- (?) weeee-------|e-ee--- eee 2, 585 12, 000 (2) 
United Kingdom 1}_._____..___| 2, 357 1, 683 15, 922 6, 073 (2) (2) 
United States: 

Cadmium compounds 8. __ 196, 541 117, 843 182, 071 257, 049 .230, 152 284,310 
Metallic cadmium__.-....| 1, 125, 550 362,646 | 1,032,794 | 1,259,794 | 1,577,174 1, 648, 117 

1,980,000 | 1,040,000 | 1,950,000 | 2,480,000 | 3,140,000 3, 665, 000 | 

1 Exports of domestic product. Production figures not available. 
3 Data not available. Estimate included in total. 
3 Estimated production. 
4 The Mexican Government reports the total cadmium content of material produced in Mexico as fol- 

lows: 1929, 640,968 kilos; 1932, 86,174 kilos; 1933, 502,160 kilos; 1934, 334,714 kilos; 1935, 597,527 kilos; and 1936, 
537,017 kilos. This material is exported for extraction elsewhere; therefore, to avoid duplication of figures, 
the data are not included in this table. 

5 Estimated cadmium content. 
REVIEW BY COUNTRIES | | 

Australia.—Cadmium is recovered as a byproduct from zinc ores 
treated at the electrolytic zinc plant at Risdon, ‘Tasmania. Greater : 
production in 1936 reflects the larger output of zinc in that year. | 

Belgvum.—The principal producer is Vieille Montagne. In 1936 : 
Compagnie Overpelt Lommel et Corphalie began production of high- os 
grade metal at its Campine plant. 

Canada.—The cadmium plant of the Hudson Bay Mining & Smelt- | 
ing Co., Ltd., was put into operation during 1936, thus increasing the 
supply of meta] from this country. Formerly the Trail plant of the 

—- Consolidated Mining & Smelting Co. of Canada, Ltd., was the only = ~~ 
producer. — 

7 _Germany.—Increased supply from the new Magdeburg plant has 
_ stimulated the substitution of cadmium for tin in solders and bearing 

metals as Germany relies largely on imports for her tin. The Mag- | 
deburg plant has an annual capacity of 150 to 180 tons of cadmium | 

_ and operates on residues obtained from the treatment of Upper Silesian 
zinc-blende concentrates, which contain approximately 0.25 percent 
cadmium. _ 

Mezico.—Considerable cadmium is recovered from flue dusts col- _ 
lected at Mexican smelters and exported to other countries for treat- | 
ment. For 1936, production is estimated at 535 metric tons of metal. 
Exports were approximately 500 tons, all of which went to the United 
States. 
“South-West Africa.—320 tons of smelter-flue dust containing 30.46 

percent cadmium were shipped to Germany from stocks at the Tsumeb 
mine. ‘The sharp decline in shipments in 1936 suggests that this 

' source of supply is approaching depletion. 
U.S. S. BR. (Russia).—Cadmium is produced at the Ridder, Orzhon- 

ikidzi, and Cheliabinsk plants; the last was completed only recently. 
_ Umied Kingdom.—Imperial Smelting Corporation, Ltd., completed 
a new plant for the production of cadmium during 1936; full-scale | 
operation was expected early in 1937. |
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Although platinum occurs over a wide area in Alaska, California, a 
and Oregon (the chief producing localities of this country), the pro- | 
portion of the platinum metals present usually is small, and the depos- | ) 
its could not be worked profitably if it were not for the gold content. | 
The quantity of platinum metals recovered annually from these 
placer deposits averaged about 1,200 ounces during the decade 1926-35 
and was an almost negligible part of the world supply. Considerable - 
quantities—775 ounces in 1924, 2,842 ounces in 1925, 3,330 ounces in 
1926, and 108 ounces in 1927—of palladium formerly were recovered 

~~ from domestic palladium-bearing copper ore, but none has been recov- 
ered since 1927. Much larger quantities of platinum metals are | . obtained in the United States as byproducts of gold and other metals 
(about 6,100 ounces annually during the 10 years 1926-35), but the | 
total output from domestic sources has slight Importance compared 
with domestic consumption. However, in 1934 and 1935 larger 
quantities of platinum metals were recovered from domestic placer 
deposits (2,416 ounces and 6,748 ounces, respectively) than were 
obtained as byproducts of gold and other metals (2,335 ounces in | 
1934 and 2,483 ounces in 1935). The United States, nevertheless, 
is an important contributor to the world supply of refined new metals, 
as it has furnished about 47,600 ounces annually for 1926-35. The 
bulk of the output comes from crude platinum imported from foreign 
sources, notably Colombia. In addition, this country has supplied 
about 46,600 ounces of secondary platinum metals annually from 
1926 to 1935. 

It is estimated that the world’s known workable deposits of platinum 
can supply annually about 400,000 ounces of new platinum and about 
70,000 ounces of palladium. Canada can furnish about 125,000 
ounces of platinum; Colombia, 50,000 ounces; U. S. S. R. (Russia), 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of Foreign and Domestic Commerce. | 747
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150,000 ounces; Union of South Africa, 50,000 ounces; and the rest of 

the world, about 25,000 ounces. Canada also can produce about — 

60,000 ounces of palladium annually and the remainder of the world 

| about 10,000 ounces. — . 

Salient statistics of platinum and allied metals in the Unsted States, 1985-36, in troy | 

| 7 ounces | 

| : | 1935 1936 . : 1935 1936 

Production: Stocks in hands of refiners, 

Crude platinum from Dec. 31: 

placers..---------------- 9, 069 9, 785 Platinum. ...-------------| 50, 265 56, 886 

ee | Palladium...-------------| 27, 807 29, 853 

New metals: Other..__-------.---------| 15, 475 17, 178 

Platinum__......-----| 137,284 | 139, 728 | 
Palladium. -_....------ 1, 432 4, 682 . 

| Other.......----------| 3,344 | 2, 536 . 93, 547 | 103, 917 

42,060 | 46,946 || Imports for consumption: | | 

————S_|_ I} | Platinum. ..-.------------} 122, 550 157, 346 

_ Secondary metals: — . - Palladium___.----.-.-----| 26, 579 38, 842 

Platinum_._..-.------| 47, 107 55, 959 ~  Other...------.---.-------| 15, 020 14, 252 

Palladium_...--.--.--| 7,852 | 6, 786 ————__—_—|—__-—— 

Other......-----------| 4,166] 3, 421 164,149 | 210, 440 

- | , | “| 59,125 | 66, 166 || Exports: oo | : 

= ~~“ Unmanufactured_..-------| 23, 271 55, 454 

.s . Manufactures (except jew- . 

| | elry)..---------+--------| 71,954 2, 590 : 

| 1 In 1935 includes 6,593 ounces of new platinum from domestic sources, comprising 5,232 ounces derived 

from crude placer platinum and 1,36) ounces obtained from domestic gold and copper ores as a byproduct - 

of refining: in 1936 includes 7,355 ounces of new platinum from domestic sources, comprising 2,880 ounces 

derived from crude placer platinum, 32-ounces recovered from ore, and 4,443 ounces obtained from domestic 

gold and copper ores as a byproduct of refining. 

2 Exclusive of exports by parcel post. | 

: CRUDE PLATINUM | 

— Production.—Mine returns for 1936 indicate a production of 8,825 

troy ounces of crude platinum in Alaska, 900 ounces in California, and 

60 ounces in Oregon—a total of 9,785 ounces (9,069 ounces in 1935). 

The greater part of the production in Alaska came from placers in the 

-Goodnews Bay district south of the mouth of the Kuskokwim River, | 

but small quantities were recovered in placer-gold mining in the : 

| Koyuk district, Seward Peninsula, and in reworking the tailings from _ 

earlier lode-mining operations in the Ketchikan district, Kasaan 

Peninsula. In California most of the platinum produced was a by- 

product of dredges working the gold placers in Merced, Sacramento, 

Stanislaus, and Yuba Counties. Production in Oregon came mainly 

from the ocean beach near Cape Blanco in Curry County. 

Many gold and copper ores in the United States contam compara- 

tively small quantities of platinum. ‘These ores usually furnish the 

greater part of the new platinum recovered annually from domestic 

sources. In 1934 and 1935, however, much the greater part of the 

new platinum recovered from domestic sources was placer platinum. 

For example, 1,914 and 5,232 ounces, respectively, of platinum were 

recovered from placers in 1934 and 1935 and 1,062 and 1,361 ounces, 

respectively, as a byproduct of refining gold and copper ores in 1934 

and 1935. 
Purchases.—Platinum refiners in the United States reported pur- 

chases of domestic crude platinum from the following sources in 1936: 

Alaska, 3,174 ounces; California, 926 ounces, Oregon, 80 ounces; and 

unspecified, 21 ounces—a total of 4,201 ounces (7,730 ounces in 1935).
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| Refiners in the United States also reported purchases of 42,042 ounces 

_ (44,642 ounces in 1935) of foreign crude platinum in 1936—4 ounces 
from Canada, 37,949 ounces from Colombia, 1,312 ounces from Ethi- | 
opia, and 2,777 ounces from South Africa, 

_ Markets and prices——Returns received from the sale of crude 
platinum are disappointing to miners who are unaware that quotations 

- usually refer not to the price of the metallic content of crude platinum 
but to that of the pure metals that have been subjected to treatment 
costs. | | Oo -.. Sellers of domestic crude platinum reported that they were paid for = = 
metal content based on assay. Buyers reported purchases at $18 to 
$46.54 an ounce for domestic and $23.28 to $39.87 an ounce for foreign - 
crude platinum. A list of refiners in the United States who purchased 
foreign and domestic crude platinum in 1936 follows: 

American Platinum Works, 225 New Jersey Railroad Avenue, Newark, N. J. 
Baker & Co., Inc., 54 Austin Street, Newark, N. J. | 
Sigmund Cohn, 44 Gold Street, New York, N. Y. — , | 

| cgoldsmith Bros. Smelting & Refining Co., 1300 West Fifty-ninth Street, 
icago, I. : 

S. B. Gracier & Sons, 212 Stockton Street, San Francisco, Calif. a | 
Kastenhuber & Lehrfeld, 24 John Street, New York, N. Y. 
Pacific Platinum Works, Inc., 814 South Spring Street, Los Angeles, Calif. 
Western Gold & Platinum Works, 589 Bryant Street, San Francisco, Calif. — : . C Wildberg Bros. Smelting & Refining Co., 742 Market Street, San Francisco, . 

alif. | Oe : 

REFINED PLATINUM METALS | 

| New metals recovered.—Reports from refiners of crude platinum, 
gold bullion, and copper indicate that 46,946 ounces of platinum metals 
were recovered in the United States from these sources in 1936, an | 

| increase of 12 percent compared with 1935. It is estimated that | 
| (12,720 ounces of the total in 1936 were derived from domestic sources. : 

New platinum metals recovered by refiners in the United States, 1985-386, by sources, 
a ROY OUNCES 

ET Geomreneeeemeeeeeer eee 

" | Plati- Falla- Iridium Oa Others Total | 

1935 | , | | 
Domestic: 

Crude platinum________-____..______. 5, 232 27 1, 073 40 376 6, 748 
Gold and copper refining._...___.__.__ 1, 361 1,115 4 fie ce ll 3} 2,483 

6, 593 1, 142 1, 077 40 379 9, 231 
Foreign: Crude platinum.................| 30, 691 290 1, 361 409 78 32, 829 

Total recovery......-..........-.-..| 37, 24 1, 432 2, 438 449 457 42, 060 

1936 | | 
Domestic: | 

Crude platinum. -____..---_...-2-2 2, 880 18 392 101 235 3, 626 Ore____------ 2 32 |..2.--.2--{--e ee 78 110 Gold and copper refining.........._...] 4,443 4, 505 35 |... 2. - 1 8, 984 

7, 355 4, 523 427 101 314 12, 720 
Foreign: Crude platinum................_| 32,378 159. 1, 251 440 |_ 3 34, 226 

Total recovery_.....................| 39, 728 4, 682 1, 678 541 317 46, 946
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| New platinum metals recovered by refiners in the United States, 1982-36, in troy 
, ounces 7 

| : 

. Year | Platinum a Iridium Osmirid- Others Total 

1932__...-....-.--------------- 14, 666 1, 252 1, 362 328 8 | 17, 616 

1933.-..----.-.2---------------| 48, 581 942 1, 434 492 90 51, 539 
1934...._-.....---------------- 43, 392 1, 471 1, 588 585 238 47, 274 

1935__...-.-------------------- 37, 284 1, 432 | 2, 438 449 457 _ 42, 060 

1936......-..--.-.---.2--------| 39,728 | * 4,682 1, 678 541 317 46, 946 
eo 

Secondary metals recovered.—Secondary platinum metals are those 

recovered from the treatment of scrap metal, sweeps, and other waste 

products of manufacture that contain platinum. In 1936, 66,166 

ounces of secondary platinum metals were recovered, an Increase of 

12 percent over 1935 and the largest quantity recovered since 1917. 

| Secondary platinum metals recovered in the United States, 1 9382-86, in troy ounces 

- Year Platinum i Iridium Others Total 

FO a 0: 5, 783 3, 726 1, 444 32, 588 
1933. ...-.--s--seeses-uesee-2---eee------| 35,073 4,814 692 783 41, 362 

| 1934...) ose ee seeeesseeeneeae---e---| 35, 494 5, 606 1,328 1, 328 43, 756 
1 28 7,852 | ° 2,191 1, 975 59, 125 , 

| 1936.1... eeeecceeeeeceneeeseenee=e----| 55, 959 6, 786 2, 204 1, 217 66, 166 
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FIGURE 43.—Average monthly prices per troy ounce of platinum and allied metals at New York, 1932-36. 

Prices.—Refiners reported the following prices for platinum in 

1936: High $70, low $26.81, and average for the year $41.76 an ounce, 

compared with $40, $25.66, and $32.60 an ounce, respectively, for 

1935. They gave the following prices for palladium: High $26, low 

$18, and average for the year $23.03 an ounce, compared with $26, 

$18, and $23.25 an ounce, respectively, for 1935. _ 
Refined platinum in 3-ounce bars was made available for speculative 

and investment buying in 1936. Chiefly because of such speculative 

flurry and improvement in world demand, the price of platinum
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advanced from $33 an ounce in April to $70 an ounce in September, 
but toward the end of the year it dropped to $48 an ounce. The 
price of iridium rose from $55 to $175 an ounce during the period of , 
heavy demand. — . : 

Figure 43 shows the average monthly official prices quoted for 
platinum metals from 1932 to 1936. | 

Consumption.—The next table shows sales of platinum metals to 
consumers’ by refiners in the United States in 1935 and.1936. The 
figures include sales (by refiners in the United States) of platinum — 

- metals recovered from crude platinum, from gold bullion, from copper _ 
and nickel bullion and matte, from electrolytic muds, and from scrap i—™” 
materials and sweeps; in addition, they include sales of considerable _ 
quantities of imported platinum metals that are handled by refiners 
in the United States. Sales of platinum metals by refiners in the 
United States increased from 125,064 ounces in 1935 to 164,847 in | 
1936. 

The uses of the platinum group are many and varied. The most 
widely used metal of the group is platinum itself, which constituted | 
112,447 ounces (68.2 percent) of the total platinum metals sold by 
domestic refiners in 1936. The largest user of platinum is the jewelry 
industry, where it is favored for engagement and wedding rings and 

| finer settings. It is also used in collar pins, cuff links, pencils, and 
| knives. Platinum-clad nickel is used for dresser sets, after-dinner | 

coffee services, trophies, medals, and watchcases. Sales of platinum 
by domestic refiners to the jewelry industry were 50,936 ounces in 
1936 (56,182 ounces in 1935). The second largest consumer of plati- , 
num in 1936 was the chemical industry, which used the metal chiefly _ 
as a catalyzer in the manufacture of sulphuric, acetic, and nitric 

| acids; as a still for sulphuric acid; as an anode for electrochemical 
processes; and as chemical ware in the form of crucibles, dishes, and 
other laboratory equipment. The dental industry, in which platinum 
is used chiefly in posts and pins for artificial teeth, ranked third as a 
consumer _in 1936.__The electrical industry was the fourth largest 
consumer of platinum in 1936; the metal was used chiefly in contact = 

_ points, telephone and telegraph apparatus, and magneto contacts. 
Next to platinum, palladium is the most extensively used metal of 

the platinum group; it constituted 45,539 ounces (27.6 percent) of : 
the total platinum metals sold by domestic refiners in 1936. It is by 
far the cheapest metal of the platinum group, especially volume for 
volume, and tends more and more to replace other metals. The 
largest consumer of palladium in 1936 was the dental industry, which 
purchased 25,481 ounces from domestic refiners compared with 20,916 
ounces in 1935, 19,555 ounces in 1934, and average annual purchases 
of about 13,200 ounces during the 5-year period 1929-33. Palladium 
and platinum are standard materials in the preparation of dental | 
alloys, as they are strong and impervious to attack by the acids in the 
mouth and can readily be cast and shaped to the complex forms re- 
quired. The fact that dental alloys of high palladium content are 
less conspicuous than gold, are nontarnishable, and are economical, 
especially when palladium replaces a considerable quantity of gold, 
has led to an increase in the demand for palladium in dentistry. The 
electrical and jewelry industries are the next largest users of palladium, 
and small quantities are used in the manufacture of chemical ware and 
for miscellaneous purposes. Appreciation by the public of the fact 
that palladium has the same handsome color as its better-known
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| | related metal, platinum, and is highly resistant to corrosion and tarnish 
as well, has resulted in greater use of the metal in jewelry. The gain 
(from 5,490 ounces in 1935 to 13,297 ounces in 1936) in sales of pal- 

| _ ladium to the electrical industry is noteworthy. Palladium leaf, 
| first introduced in 1933, is being more widely accepted in diverse 

| _ fields. Like gold, palladium can be beaten successfully into leaf for : 
use for decorative effects on shoes, hats, gloves, pocketbooks, picture 

| frames, and display signs. Novel applications recently have been as | 
trim for lighting fixtures, for striping and lettering trains, and as a 
surface for the ceiling of a room in a Federal structure. Some: 
palladium-clad molybdenum has been produced for special purposes. 

_ The uses of iridium are few compared with those of platinum and 
| _ palladium, but it ranks third among the platinum group as to con- 

sumption. Of the total sales of platinum metals in 1936, 4,390 
| ounces (2.7 percent) wereiridium. It is employed chiefly as a hardener 

_ for platinum, principally in the manufacture of jewelry, in which a 
10-percent iridium alloy is used, and in the electrical industry, in | 

| which an alloy containing 15 percent or more iridum is used. Some 
a Iridium is used in making fountain-pen points. _ | Se 

The consumption of the other platinum metals—osmium, rhodium, 
and ruthenium—is very small, amounting to only 1.5 percent of the 
total consumption of the group in 1936. Because of its brilliance 

| _ and durability, rhodium has been called ‘the diamond of the metals.” 
| As rhodium is one of the whitest and hardest of all metals and never 

tarnishes, rhodium plating is being used more and more as a finish 
: for jewelry and silverware and for surfacing reflectors in searchlights. 

| _ Platinum metals sold by refiners in the United States, 1985-36, by consuming 
| | industries, in troy ounces | 
a 

| I Plati- | Palla- | 1.4, 1 | Percent: ndustry . num dium Iridium | Others Tota. age of 

1935 
Chemical. ____..-.-_--- eee 13, 404 69 102 1 13, 576 il 
Electrical_._....-.... 2222-2 eee 5, 867 5, 490 662 276 12, 295 10 
Dental.._._-.....--_- 2 eee 9, 694 20, 916 130 43 30, 783 25 ~ Jewelry._......._.._...---------------_-._| 56, 182 5, 095 3, 508 579 | 65, 364 52 

Miscellaneous__.._..---_--------_----- 2, 505 200 95 246 3, 046 2 

- 87, 652 31, 770 4,497 1,145 | 125,064 100 

1936 es es ns es es 
Chemica]. ____......-...----.-----------.| 20, 984 124 131 256 | 21,495 | . 13 
Electrical.._..-...--.--..------2- 2-8 8, 750 13, 297 894 367 23, 308 14 . 
Dental__._---.-.-- 222-2 15, 489 25, 481 148 26 41, 144 25 Jewelry_....._....._...-----.------------_| 50, 936 5,778 3, 100 1,066 | 60, 880 37 
Miscellaneous and undistributed__.-......| 16, 288 859 117 756 18, 020 11 

112, 447 45, 539 4,390 2,471 | 164, 847 100 
I 

Stocks.—On December 31, 1936, 103,917 ounces of platinum metals 
were in the hands of refiners compared with 93,547 ounces in 1935. 
Stocks of platinum metals in the hands of refiners in the United States, Dec. 31, 

1932-36, in troy ounces 

Year Platinum ti Iridium Others Total 

1932. ..--2-----2-eeeeeeeeeeeeneeeeeeeeee---| 87, 976 19, 707 10, 307 7, 921 75, 911 1933__ 22222222 l2leeteweneesneeneeeeee| 41,204] 20, 581 7, 622 7,615 77, 022 1934.0 2022222] 4 370 26, 377 8, 269 7,905 83, 921 1935__----------------n-ee---s see eeee eee} 50, 285 27, 807 9, 202 6, 273 93, 547 1986__.--22--2------0-e22e---------sesse-| . 56,886 | 20, 853 8, 943 8, 235 103, 917
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| FOREIGN TRADE 

_ Imports.—The following tables show imports into the United States 
| of platinum metals, which increased from 164,149 ounces in 1935 to — 

210,440 in 1936. Chief sources of imported platinum metals in 1936 | 
were the United Kingdom (172,367 ounces) and Colombia (29,119 
ounces). Imports of crude platinum from Colombia increased from a 

3 25,440 ounces in 1935 to 29,119 in 1936. Imports of palladium (chiefly 
from the United Kingdom) increased from 26,579 ounces in 1935 to- so 
88,842 in 1936. Imports of platinum metals from the U.S.5.R. 
(Russia) decreased from 25,033 ounces in 1935 to 4,750 in 1936. | 

Platinum metals imported for consumption in the United States, 1935-36, by metals 

| 1935 1936 | 

"Metal . r oe rT . 
‘ Toy Toy . . 

. . ounces Value ounces | Value . 

Platinum: . . 
Ores of platinum metals (platinum content)_.--.--.--_- 688 $13, 716 2, 204 $71, 781 
Grain, nuggets, sponge, or scrap....-.------------------| 61,159 | 1,480,450 | 103,121 2, 931, 596 
Ingots, bars, sheets, or plates not less than 14-inch thick_| 60,703 | 1,849,114 52, 013 1, 880, 702 

122, 550 | 3,343,280 | 157,388 | 4,884,079 : 
Manufactures of, not jewelry.........-...-----.--------|----------]------------ 8 730 : 

Iridium _.__.----2-------c---e eee eee ee eeeeeeeee-----| 5, 456 245, 146 2, 668 213, 340 
Osmiridium_____..-..-------------------------ee-----------| 4, 889 115, 326 4, 300 108, 803 | 
Osmium. ___-.----------- eee eee 110 3, 216 1, 747 53, 308 | 
Palladium_._..--.------------------------------e---------] 26, 579 400,098 | 38, 842 590, 189 
Rhodium __...----.2.. 2... + eee eee ee 3, 990 96, 882 4, 945 129, 796 
Ruthenium. ........------------------- een eee eee 875, 24, 074 592 15, 789 

164,149 | 4,228,022 | 210,440 | 5, 996, 034 | 

, Platinum metals (unmanufactured) imported for consumption in the United States 
an 1986, by countries, un troy ounces | 

ef Platinum 

Ingots, Osmium _ | Rhodium . 
Ores of : bars, eae - | Palla- and 

Country platinum orain, sheets, or | idium and osmi- dium | ruthe- | Total 
etals sponge, plates not r nium 
atinum ’ ess tnan 

vontent) or Scrap | 14-inch 
thick 

Argentina. _..--..--..----|--. ee 154 |....--._..]-...------]--------.-]--------]---------- 154 
Australia...........--.-./-----.---.}---.-----. 250 |....--..--]---.---.--]--------|---------- 250 . 
Canada.-....._...-...-__].------2-- 781 j_-..-.-.-- 1 |_.--_--.-.|-------- 25 - 807 
Chile__.-..-.---.-------_|-------- ee 2,085 |__.....--.|----------]----------]------2-}---------- 2, 085 

- Colombia.....-...---..-.]----------]| 29, 119 |_--.-.-2-_]---------- |---| --------]----------| 29, 119 
France... ....-...--....._|_---------|--.-------]-------.--|---------.]-.--------]-------- 99 99 
Germany--_._----.--..--_|_-------._|------.- i]. -{---------- 110 |-....-.- 44 154 
Japan. ....- 2-2 |e} ee 303 |_.--.---..]-------.--|--------]---------- 303 
Mexico.......--.---....-]---------- 189 |_..--.-_-.]_.--.-----]-------- |e] 189 
Palestine. _.....-..-.....]...--...--]---------- 3 j-.--------|---------- 40 }|.----.---- 43 
Panama_-_-_-..-.-..--..--]-----.---. 4 [__---.- |e --e fee |---| eee 4 
Philippine Islands.......)...---.--- 108 |.......--.|----------]----------]--------|---------- 108 
U.S. 8. R. (Russia) _....|_.-----.-.]---------- 4, 500 250 |_......---]--------|---------- 4, 750 
United Kingdom....----| 2,204 | 70,681 | 46,957 2, 417 5,937 | 38, 802 5,369 | 172, 367 

2,204 | 103,121 | 52,013 2, 668 6,047 | 38, 842 5, 537 | 210, 432
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| Platinum metals imported for consumption in the United States, 1932-86 

Troy Troy Year ounces Value - Year ounces Value 

1932_____--.-------------- 56,047 | $1,417,037 || 1985__.....---.-----------| 164,149 | $4, 228, 022. 
1933____-2----..-.--------| 162,081 | 3, 939, 846 || 1936...........-.----.-...] 210,440 | 5, 996, 034 

se 1934. ._...-.2.-..2....---.| 174,312 | 4, 157, 518 | . 

Exports —Although a.complete record of exports of platinum in 
1935 is not available because shipments by parcel post were not 
recorded, it is believed that the export: trade in platinum increased 
notably in 1936. Exports of unmanufactured products were 55,454 
ounces, of which Japan took 28,869 ounces, France 10,247 ounces, and 
the United Kingdom 8,187 ounces. | : 

| _ - Platinum exported from the United States in 1986, by countries 

| {Includes exports by parcel post] | 

Unmanufactured (in- Manufact t 
: gots, sheets, wire, anulactures Ol, | 

| alloys, and scrap) except jewelry 
Country ee 

, | Troy Troy 
- ounces Value . Ounces Value 

= Argentina... -- =o eee weeeeee eee |e 2 $152 
Australia__...-.---------------- enn eee 5 $125 |_.---.-..--.]------------ 
Bolivia......--.-.-..------------- eee eee ee [eee fee 1 73 
Brazil_...-.-2---- eee eee 448 19, 615 90 4, 487 
Canada....._-..------ eee eee 325 11, 266 35 2, 182 
Chile_____._.---2-- 2222 2-2 eee 39 1, 065 11 448 
China__.._....-----------2-2--22-- eee eee eee ne 3 - 185 100 | 1, 493 
Colombia__...--...-..-.-..-.-.------------------------ 26 1, 192 1 25 
Cuba....----...--------------eeee eee 20 686 (4) 27 

_ France____..---.--.------------- 2 ee- 10, 247 381, 779 |_----..-.----|------------) 
| Germany. --_.-------------.------------- eee ee-ee-- 6, 616 210, 664 |_.......----]------------ 

Hong Kong__.__._----_-_--____--_-_.---.--..------------ (1) 15 25 1, 362 
Japan... 22-2 eee 28,869 | 1,086, 030 312 19, 499 
Mexico..._____-._-- eee eee 3 366 20 1, 245 
Netherland West Indies__.___......_-..-._...----.--.~-|------------]------------ 5 269 
Palestine......-..------_ 2-2 14 392 331 12, 078 
Philippine Islands. _-_._...-----.---------_------ ee 19 759 |_.-......---|---------.-- 
Salvador.---.......--..--.--.-----2---. eee (1) 29 1 38 
South Africa, other British.............-2-0-._-_-______|------------ |. 13 868 
Switzerland......--....---...--------2 eee (1) 38 |_--------- |e --e ee ee 
Turkey in Asia and Europe_._....---------- ee 633 22, 938 12 491 
United Kingdom_____._-._...-__---__---_ eee eee 8, 187 332, 061 1, 631 79, 154 

| 55, 454 | 2, 069, 205 2, 590 128, 891 

. 1 Less than 1 ounce. 

: Platinum exported from the United States, 1982-86 } 

Manufactures of, 
Unmanufactured except jewelry 

Year TT 

mo Troy Troy 
ounces Value ounces | Value 

1932___..------------ eee eee 20, 106 $665, 029 2, 032 $107, 396 
1933___-..---- eee 23, 686 608, 552 1, 323 56, 812 
1934... eee 1, 897 83, 337 759 35, 456 
1985... eee eee ene 3, 271 105, 895 1, 954 84, 601 
1936___....----------- eee eee eee 55, 454 | 2,069, 205 2, 590 123, 891 

1 Excludes exports by parcel post from July 1933 to December 31, 1935. :
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| PRODUCTION IN FOREIGN COUNTRIES © ns 

Belgian Congo.—According to a report of the Imperial Institute:? 

| Platinum and palladium occur in association with the copper ores of Katanga 
and are recovered as a byproduct in the electrolytic refining of copper by the 
Société Générale Métallurgique d’Hoboken of Antwerp, Belgium. The ores are 
said to contain about four times as much palladium as platinum. | , 

Platinum is also reported to occur in association with gold in the alluvials of 
| Kilo, among the headwaters of the Ituri River, west of Lake Albert. A more 

interesting occurrence, however, is that at Ruwe, near the source of the Lualaba, 
“in -sgouthwest Katanga, where platinum and_palladium are associated with gold, a 
silver, and more or less iron, cobalt, nickel, lead, and copper. The ore body = => ~—-— 
occurs in an indurated, banded sandstone and is some 1,200 ft. in length, varying | 
in width from 3 to 20 ft. with an average of 8 ft. The lead and copper occur as 
vanadates, while pyromorphite and malachite are present and are said to act as 
indicators. Platinum, palladium, and silver increase or decrease in quantity 
together, but gold values are said to be independent of these. Below the outcrop 
of the ore body is an eluvial deposit containing nuggets of gold up to 2 in. in 
diameter, but platinum seems to be practically absent. 

According to the annual report of the Union Miniére du Haut Katanga for 
1908, the gold and platinum reef at Ruwe contains about 3 dwt. of gold and 
9 dwt. of platinum metals per ton. 

The eluvial deposit was worked for many years in the early part of the cen- 
tury, and at the present time the tailings dumps from these old workings are 
being treated for gold, while investigations are proceeding on the ore body itself. 

The production of platinum and palladium was 965 and 5,144 
ounces, respectively, in 1935 compared with 1,254 and 3,569 ounces, 
respectively, in 1934. | 
_Canada.—Virtually the entire Canadian output of metals of the _ 

platinum group is recovered in refining nickel-copper matte from the 
Sudbury district of Ontario. Residues obtained in the metallurgical 
treatment of the nickel-copper matte are refined by the International | 
Nickel Co. of Canada, Ltd., at its refinery at Acton, England, which . 
has an annual capacity of 300,000 ounces of platinum-group metals. 
Recoveries of platinum metals from the nickel-copper ores in 1936 | 

_____were 131,551 ounces of platinum and 103,671 ounces of other platinum- | 
group metals compared with 105,335 ounces of platinum and 84,772 00 
ounces of other platinum-group metals in 1935.4 
_ British Columbia placers yielded only 39 ounces of stream platinum 

_ in 1936 compared with 20 ounces in 1935. ee : 
Colombia.—Colombia exported 38,333 ounces of crude platinum in 

1936 (38,020 ounces in 1935), of which 20,765 ounces (23,363 ounces 
in 1935) were the output of dredges and 17,568 ounces (14,657 ounces | 
in 1935) the product of hand-working by native operators. 

The South American Gold & Platinum Co. produced 26,446 ounces 
of crude platinum and 48,036 ounces of crude gold in 1936 compared , 
with 27,414 ounces of crude platinum and 44,846 ounces of crude gold 
in 1935. | 
Ethiopia—The production of crude platinum in Ethiopia was 

8,038 ounces in 1936 compared with 6,320 in 1935. 
_ Germany.—Although the production of platinum metals in Germany 
is confined to small quantities of platinum and palladium recovered 
as byproducts in the treatment of copper ores, the country is 1m- 
portant in the international platinum trade. It is the largest European | 

? Imperial Institute, Mineral Resources Department, London, Reports on the Mineral Industry of the | 
British Empire and Foreign Countries, Platinum and Allied Metals: 1936, pp. 97-98. . 

Ball, Sa *» and Shaler, M. K., Mining Conditions in the Belgian Congo: Trans. Am. Inst. Min. Eng., 

ir Dominion Bureau of Statistics, Preliminary Report on the Mineral Production of Canada During the 
Calendar Year 1936: Ottawa, 1937.
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consumer of platinum and has an important fabricating industry. 
_ Before the World War, Germany had an important platinum-smelting 

— industry at Hanau, a suburb of Frankfurt-am-Main, which depended 
chiefly on the U. S. S. R. for its crude material. After the war, 

| Russian platinum was distributed in the form of metal, and Germany 
had to discontinue smelting the ore. The plants at Hanau, however, 
import platinum metals, which are fabricated into products for various 
industries. | - - | 

| Imports of platinum metals and alloys into Germany increased 
from 84,981 ounces in 1935 to 525,883 in 1936. The chief sources of | 
supply in 1936 were U.S. S. R. (451,567 ounces) and Great Britain- 
(42,770 ounces). The U.S.5S. R. (23,959 ounces), Switzerland (22,174 
ounces), and Great Britain (20,747 ounces) were the chief sources of 
supply in 1935. The phenomenal gain in imports into Germany in 
1936 was reported to be due to the inclusion of certain platinum- 
bearing material, such as platinum sweeps, electrolytic muds, used-up 
platinum contact material, and scrap, which should properly be classi- 

| fied elsewhere. | —_ — SO 
Exports of platinum metals and alloys from Germany decreased 

from 102,288 ounces in 1935 to 32,553 in 1936. Great Britain | 
received only 3,733 ounces in 1936 compared with 50,573 in 1935. — 
Presumably the large exports to Great Britain in 1935 were due to 

| the transfer from Berlin to London of platinum belonging to the 
| Soviet Government. | | 

a The following table on platinum metals and alloys imported into 
| and exported from Germany indicates the trend in consumption, 

, because the country depends almost entirely on imports. | 

a Platinum metals and alloys imported into and exported from Germany, 1932-36, 
1m OUNCES 

. Year Imports - Exports | Year Imports Exports 

. 1932. .-..-.----..--------- 107, 605 22, 342 || 1935_..-...-_--..--------- 84, 981 102, 288 
1933. ....---.----.---.--..} | 114,151 82,177 |} 1936_..--.-.---.---.----.-] 1 525, 883 32, 553 
1934. 22-2 eee 73, 641 72, 304 . 

1 Includes platinum sweeps, electrolytic muds, used-up platinum contact material, and scrap. 

Sierra Leone.—The production of crude platinum in Sierra Leone 
| in 1936 was 484 ounces compared with 750 in 1935. 

Tasmania.—The production of osmiridium in Tasmania in 1936 
was 281 ounces compared with 235 in 1935. The Adams River field 
continued to be the chief producing area, although the northwestern 

7 fields yielded small quantities. | 
Umon of South Africa.—According to the Department of Mines and 

Industries, sales of platinum in South Africa in 1936 were 29,044 
ounces valued at £176,292 (£6.07 an ounce) compared with 31,338 
ounces valued at £179,697 (£5.73 an ounce) in 1935. The average 
composition of the product shipped in 1935 was platinum 77.75 per- 
cent, palladium 15.82 percent, iridium 0.05 percent, ruthenium 0.91 
percent, and gold 5.47 percent. 

Sales of osmiridium in 1936 amounted to 5,018 ounces valued at 
£27,297 (£5.44 an ounce) compared with 5,278 ounces valued at 
£24,460 (£4.63 an ounce) in 1935. The average composition of the 

| product shipped in 1935 was osmium 32.79 percent, iridium 28.45
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percent, ruthenium 13.15 percent, platinum 11.26 percent, gold 0.52 | - 
| percent, rhodium 0.55 percent, and undetermined 13.28 percent. 

| U. S. S. R. (Russia).—No authentic statistics on the production 
of platinum in the U.S. S. R. in recent years are available. How- | 
ever, it is generally estimated that an annual output of 100,000 | 
ounces of crude platinum has been maintained. | | 

| WORLD PRODUCTION — , 

-......... World production of platinum and allied metals, 1932-36, in troy ounces oo 
[Compiled by M. T. Latus] 

| Country and product 1932 1933 1934 1935 1936 

Australia: 
_ New South Wales: Placer platinum.-_-._...-..- 336 113 180 98 47 
Tasmania: Placer osmiridium-._...----...--..-.- 785 548 488 235 281 

Belgian Congo: From refineries— 
Palladium_._...........--.-.--------------------} 2, 025 _ 547 3, 569 5, 144 (1) 
Platinum ...-.---___-- eee 96 |_.-------- 1, 254 965 Q) 

Canada: 
Placer platinum _.._/_....---.------------------- 59 40 53 20 39 
From refineries: 2 ; 

Platinum. ...-...-..-_----2.---- ee 27, 284 24, 746 116, 177 105, 335 131, 551 | 
Other platinum metals.-..--.--.-------------| 37, 598 31, 009 83, 932 84, 772 103, 671 , 

Colombia: Placer platinum (exports).-.-..---.------ 16, 055° 44, 543 54, 216 38, 020 38, 333 - - 
Ethiopia: Placer platinum .-_...--..---------------- 4, 823 3, 215 5, 644 6, 320 8, 038 - 
Japan: Placer platinum. -__...---------------------- 267 207 118 51 (1): 
New Zealand: Placer platinum--__...-.-..-----.----]---------- 4 j_.-------- 14 () 
Panama: Placer platinum.....-_.-.._---.-----------|---.------]----------]---------- 16 19 
Papua: 3 

Placer platinum........-.-...----.--.----------- 7 96 46 21 
Placer osmiridium.-.......--....-..-------------- 1 29 4 9 17 

Sierra Leone: Placer platinum. --......--.-.------- 531 431 474 750 484 . 
Union of South Africa: | : - 

Platinum (content of platinum metals) 4..-.__..- 7,766 |.-..-.-...} 26, 369 19, 954 19, 746 
Concentrates (content of platinum metals) 4..-..| 1, 480 2, 386 11, 372 11, 317 13, 163 
Osmiridium 5_2......--._.--..---.----.---------- 6, 523 6, 712 5, 088 5, 047 ‘5, 481 

U.S. S. R. (Russia): Placer platinum 6.............-| 100,000 | 100,000 | 100,000 | 100,000 100, 000 
United States: 

Placer platinum _......_..--.-.------------------ 1, 074 1, 266 3, 720 9, 069 9, 785 
Ore (content of platinum metals) -......-_-..----|--.-------|----------]----------|---------- -110 
From refineries: 7 

Platinum —_.__......------------------------- 1, 694 1, 050 1, 062 1, 361 4, 443 ; 
—________..___Other platinum metals............----------| 1,150] 707 |_——-1,.278 1, 122 4, 541 | — , in — On 

1 Data not available. . 
2 Recovered from nickel-copper mattes. . 
3 Year ended June 30 of year stated. 
4 Produced from platinum ores. | 

5 Produced from treatment of gold ores on the Rand. . 
6 Approximate production. . . . 
7 New platinum recovered in gold and copper refining of domestic material. 

153336—37——_49



re coe . . 

: . ' 

moo : 

* 

.



3 | - _ By Pau M. Tyuzr! | . 

: —_ SUMMARY OUTLINE 
Page Page 

General statement.___...-----..-------------- 760 Radium_-.....----.--------------------------- 769 
Actinium .........-.......-.----.------------- 760 | Rare earths.....--..__-.---------------------- 771 
Alabamine.............-...--..-------------. 760 | Rhenium____.-...-...-.---.------------------ 772 
Barium.....-.-------.-----------------------. 760 | Rubidium._.-----.-_.-...-------------------- 772 
Beryllium._..-.......-.--..-------.---.-----. 761 | Scandium__._......__-.---------------------. 778 
Boron....---.-------------------------------- 762 | Selenium_-__.-.--..-------------------------- 778 
Caesium.........-.----------------=--------- 763 | Sodium._.._..._--.------.-------------------- 774 . 
Caleium......--.-...------.....-------------. 765 | Strontium.__..-.--...-.---------------------- 775 ‘ 

- Columbium.......-..-...-.------------------ 766 | Tantalum____....-.-.-..--.-.---------------- 775 
~ -- Qallium____2- 2 eee e---e-ee-----. 766 | Tellurium____-.....---.-----.---------------- 776 | 

Germanium._._..........-.-...-------------. 767 | Thallium_____-_--...---.--------------------- 778 
Hafnium_._....-.-.....---.--...------------. 767 | Thorium (and mesothorium).....--..-------- 778 
Indium........--------------.---------------- 767 | Titanium_.____.--_..-.----------.----------- 779 | 

Lithium........--.----------..--------------. 767 | Uranium_----.-.--...-.-----..--------------- 788 a 
Masurium_.._..-.....-----------------------. 768 | Virginium__-------.-----------.-------------- 783 
Polonium....-...._..---------.-.------------ 768 | Yttrium__._._---.--..------.-.-------------- 784 
Potassium.._.........-..--.---.-.------------ 768} Zirconium. _........---:---------------------- 784 

For thousands of years the world’s needs with respect to metals 
_ were supplied mainly by iron, copper, lead, and zinc supplemented by | 
small amounts of tin and antimony. Even as recently as the begin- | 
ning of the present century gold, silver, platinum, and a few minor 
elements virtually completed the list of useful metals. The sharp 
rise in factory production during the nineteenth century resulted in : 
an enormous increase in demand for fuels and metals, but no corre- _ 

~—~gponding increase occurred in the variety-of-metals in-general-use.——.______ 
Since 1900, however, the number of metals in active use has more | | 
than doubled, and research still proceeds swiftly to expand our , 
knowledge and, if possible, our utilization of all the 92 elements. : 
Discovery of uses for byproduct metals recovered from wastes of 
smelting and refining industries has been largely responsible for the 
wider utilization of the less well-known metals. 

This review includes several elements, such as barium and sodium, a 
whose compounds, in the form of nonmetals (for example, barite and 
salt), are discussed in other chapters of this volume. Several of the | 

more important so-called “minor” metals likewise are discussed in 
separate chapters, including some that were covered in the Mimor 
Metals chapter of former volumes of Minerals Yearbook. The pres- 
ent review, however, includes a rather large number of less well-known 
or really rare elements that have not been mentioned hitherto in this : 
series. The Bureau of Mines receives numerous inquiries regarding 
all the elements, and this chapter is intended to meet the demand for | 
information as to the commercial status of production and utilization | 
of these miscellaneous metals. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 759
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A convenient classification of the elements is the periodic table 
_ credited to Mendeleef, wherein the elements are ranked in order of 

| increasing atomic weight. For the greater convenience of nontech- 
nical readers, however, the subsequent discussion takes up the 

| specified metals in alphabetical order. 

| | ACTINIUM 

Actinium (element 89), is one of the disintegration products of. 
: uranium. Uranium ores contain actinium, but in much smaller 

quantities, even, than radium. According to some authorities, ura- 
| nium decomposes into two series or families of radioactive elements, 

, 97 percent going to form the radium series and 3 percent proceeding 
| through the much shorter series of transformations that constitute the. 

: _ actinium series. Actinium has been extracted from pitchblende. It 
disintegrates rather slowly, requiring some 13% years to decay to half 

. value, but none of the actinium series has much economic significance 
, compared to radium or mesothorium. | ) | 

3 |  . ALABAMINE Oe ) 

| -In 1931, Dr. Fred Allison and coworkers at Alabama Polytechnic 
eS Institute reported the discovery, by magneto-optic methods, of | 

element 85, which hitherto had been inferentially called eka-iodine, 
but which he named alabamine. If the identification of virginium is 

: definitely accepted, alabamine was the last of the 92 elements to be 
| discovered. Inasmuch as its existence in the earth’s crust was long — 

| | doubted, alabamine obviously is too rare even to be classed as a 
| laboratory curiosity. The discoverer reports the preparation in his 

laboratory of a “concentrate” containing only about 2 parts of ala- 
bamine per million in the form of lithium alabamide. The greatest 

: natural concentration hitherto found seemed to be of the order of 
| 1 part in 100 million. . Q 
| | BARIUM oO | ~ | 

Barium (element 56) one of the alkaline-earth group, is a gray 
metal that melts at 850° C. and boils at 1,140° C. It looks like lead 
and is easily cut by a knife but is hardly one-third as heavy (specific 
gravity 3.5) and oxidizes rapidly. Formerly quite expensive—$450 a 

| pound, or more—barium was reduced in price to less than $10 a pound 
in 1932 and now costs less than $7.50. Barium compounds, being 
made from barite or witherite, are cheap, and the price of the metal 
could be reduced greatly if tonnage outlets could be found. For the. 

| present, however, there is little use for the metal except for ignition 
equipment; the nickel wire used for automobile. spark-plug points 
frequently contains a small percentage of barium. A little of it has 
also been used for cleaning up the last traces of gas (‘‘flashing’’) in 

_ vacuum tubes. However, aside from its extraordinary electron- 
emitting properties, barium metal inherently has little to recommend © 
it commercially in lieu of calcium or even sodium, both of which can 
be made more cheaply per pound and are much more efficient for 
most chemical reactions. Even for certain thermionic emission pur- 
poses, barium compounds can be employed without first reducing them 
to the metal. At least two American companies have produced barium 
metal commercially, and it has been made, also, in Germany, France, 
Great Britain, and possibly other countries.
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_ BERYLLIUM . . , 

- Beryllium, or glucinum, as it is called in England (element 4), is a | 
very light metal having about the same density as magnesium, although | 
as rigid as steel, and possessing other interesting properties in its | 

| unalloyed state. Nevertheless, it seems. destined always to be too | 
expensive to be used extensively, except as a hardening agent for other 
metals. At present the rather small amount of beryllium consumed is 
principally in the form of beryllium-copper alloys containing about. a 

- . 2.25 percent beryllium. These- alloys, properly heat-treated, have... 
high tensile strength and remarkable ability to withstand repeated _ 
stress. They are widely employed instead of phosphor bronze in | 

- spring contacts, contact clips, and sundry. small parts for office. ma- 
chines and other light mechanical devices. For many such purposes, 3 
where wear and corrosion resistance or high fatigue values, combined | 
with good electrical conductivity, are essential, beryllium-copper has - 
no real competitor, even though it costs 97 cents to $1.50 a pound in | 
standard commercial shapes and sizes—sheets, plates, rods, wire. It . 

| is nonmagnetic, and its nonsparking characteristics have led to its ' 
| utilization in various safety tools, especially for use around gas works . oo 

and petroleum refineries. Hand hammers, chisels, wrenches, wrecking me 
_ bars, drift pins, and scrapers of beryllium-copper are on the market, : 
and the alloy.is used to make pistons for vibrators; firing pins in oy 
revolvers, rifles, and shot guns; precision bearings of various kinds; : 
ball cages, bushings, platers’ bars and cores, surgical instrument | - 
handles, and valve parts; and for wire cloth such as is used in the | 
rubber industry for filtering abrasive materials, and possibly in | 
paper-making machines. Of some importance is the use of the alloy _ 

_ for plastic.molding dies; due to the higher heat conductivity of beryl- | | 
lium-copper (about twice that of :steel), the cycle for certain plastic | : 

- parts has been decreased to one-sixth of its former time.”?. The claim ws 
is made 3 that copper-beryllium-cobali alloys are cheaper than beryl- 

_______lium-copper alloys and_are better_conductors.of electricity. == = 
A great deal of publicity has been given the liek teonctal alloys of a 

beryllium and their possible use in aircraft, but commercial develop- | 
7 ments have been unimportant. More promising is the use m iron 

alloys, particularly nickel-iron and nickel-chrome-iron.. In Germany | 
a good deal of work has been done on nickel-beryllium alloys, which 7 
are very strong. A nonmagnetic, highly corrosion resisting, beryl- | 
lium-nickel-chrome-iron alloy is being used for heat-resistant springs | 
and even for winding springs in watches.* Small additions of beryl- | 
lium have been made to silver to improve tarnish resistance, but the 
anticipated improvement did not take place under all testing con- | 

itions. | | | _ . 
Beryllium metal has not been produced commercially in the United 

States, and world supplies have consisted chiefly of a 98-percent 
product made in small quantities in Germany since about 1927. In. | 
September 1935 the nominal quotation of this metal was dropped from 
600 marks to 500 marks a pound. Master alloys of beryllium with 
copper, nickel, and iron have been made in the United States by the 
Beryllium Corporation of Pennsylvania, or its predecessor corporations 

. 2 Silliman, H. F., Beryllium-Copper Alloys: Ind. and Eng. Chem., vél. 28, no. 12, 1936, pp. 1424-1428. | 
3 Benford, F. G., Beryllium-Copper-Cobalt Alloys: Metal Ind. (London), vol. 49, no. 2, July 10, 1936 

. P. Msiott, L. L., Properties and Alloys of Beryllium: Am. Inst. Min. and Met. Eng. Tech. Pub. 738 ( Metals : 
Technol.), 1936, 17 pp. ee ns ae
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| since about 1929 and have been sold at $30 to $40 per pound of con- 
tained beryllium. Until 1935, when its plant facilities were transferred 

, from Marysville, Mich., to Temple, Pa., this company, which has a 
a working agreement with the German producers, was the only producer - 

| of berylium alloys in this country, but in that year the Westvaco | 
| Chlorine Products Co. entered the field. The operations of the latter 

; company, however, are still more or less in the experimental stage. 
The Brush Beryllium Co., Cleveland, Ohio, has been an active pro- 

| _ ducer of beryllium oxide and compounds for several years; and late in 
1936, after developing a new process, it entered the metallic field, 

_ Offering beryllium-copper master alloy at a new low price of $23 per 
| pound of beryllium content. — : . 

__ The commercial production of beryllium-copper alloys in the 
United States dates from 1932, or about the time that the reorganized 
Beryllium Corporation .of America offered the American Brass Co. a 
12- to 13-percent master alloy of good quality. The development of 

” wrought alloys was begun under the direction of the late H. W. 
- Bassett, but both the American Brass Co. and the Riverside Metal _ 

Co. have contributed to the rapid progress made in commercial pro- 
| : duction and sales of rolled and drawn products. Commercial castings 

ns _ also may be had at this time from several companies. The Beryllium 
Corporation of Pennsylvania offers three grades of heat-treated 

ye _ beryllium-copper castings; one of these has an ultimate tensile strength 
a of 145,000 pounds per square inch with only 1 percent elongation, while 

‘ another retains 75,000 pounds per square inch with 12 percent elon- — 
: gation. | | | - a 
. Notwithstanding a voluminous patent literature, details as to com- 

| _ mercial processes used in the manufacture of beryllium metal are not 
Po widely known. -It seems to be generally assumed, however, that the 
ak _ Beryllium Corporation of Pennsylvania still makes the metal by 

electrolysis in a fluoride bath, whereas both the new producers employ 
| nonelectrolytic processes with the oxide,as a starting point. 

Beryllium oxide has some highly useful properties—a melting point 
of about 2,570° C., great strength, low density, retention of electrical 
insulation properties at high temperature, and extraordinary resistance 
to thermal shock. For several years a relatively large proportion of 
the beryllium ores consumed in the United States has been made into 
beryllium oxide or other compounds for use chiefly as a superrefractory 
in crucibles, boats, electric-furnace walls, vacuum tubes, and electric- 
lamp parts. Recently,’ beryllium salts have been used instead of 
cobalt compounds to increase the light-fastness of lithopone, as they 
do not detract from the whiteness or brilliance. Sintered beryllium 
oxide is a. high-duty abrasive suitable for grinding or polishing hard 
alloys. ) 

, According to the latest price list of the Brush Beryllium Co., beryl- 
lium oxide, fluffy, 99.8 percent, calcined at 1,450° C., for refractory 
crucibles and electrical insulators, can be bought at $4 per pound in 
100-pound lots; sodium-beryllium fluoride (2NaF.BeF,) for electrolytic 

: or fluxing uses costs $4.30 per pound (5-pound lots); beryllium nitrate 
(Be(NO;)2.3H2O0) costs $3 per pound (5-pound lots); and crystalline 
beryllium sulphate (BeSO,4H,O) for reagent use costs $0.65 per 
pound (50- to 100-pound lots). Higher prices are charged for smaller 
quantities. 

5 Chemical Trade Journal (London), Beryllium Compounds in Lithopone Industry: Vol. 99, no. 2576, 
Oct. 2, 1936, p. 286.
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Beryl.—In 1936, beryl, the only commercial ore of beryllium, con- 
tinued to be quoted at $30 a short ton for the 10-percent BeO grade 
and $35 a ton for 12-percent grade, f. o. b. mines. These quotations 

| are nominal, and actual business is contractual. The New York 
delivered price in 1936 was around $40 a ton. Whereas those who 

_ have beryl to sell may experience difficulty at present in disposing of 
their product promptly, the demand is growing, and a far better price | 
would be paid to a shipper who could deliver regular shipments than 

- to one who can offer only an occasional odd lot. Ore supplies long coe 
.  -have been. the main deterrent to more rapid. development.of the =  — 

beryllium industry. Recently the situation has improved, but some 
of this loosening up of supplies has represented accumulations or 
recoveries from dumps at pegmatite mining operations in various parts 
of the world, and the question as to just how much newly mined beryl 
can be obtained regularly year after year has not been answered. 
The revival of lithium and feldspar mining in South Dakota has 
stimulated domestic production. Colorado, Nevada, and perhaps 
other States promise to yield substantial supplies, and small amounts 
already have been obtained in New England, New York, Virginia, and 
North Carolina. In Canada, the Renfrew Minerals, Ltd., organized 
in 1933, reported further development of its extensive pegmatite 
-deposit during 1936. , | 7 

American needs recently have been supplied principally from British | 
India, but in 1936 imports amounting to 162 short tons valued at 
$6,681 came from Argentina, except for small shipments from Brazil — 
(3,241 pounds) and the Union of South Africa (11,091 pounds). 

Brazilian beryl has been shipped to Europe, chiefly to Germany and 
Italy. South Africa, which produced 58 short tons and exported 22.4 | 

: tons assaying 12.3 percent BeO in 1935, seemed to be developing as a | 
really important source, but the Namaqualand deposits, upon further | 
investigation, appear to be unworkable until the general development | 
of the area provides better transportation facilities. No reports have | 
heen received_as to 1936-activity_in-Madagascar,.an-_occasional_pro- 
ducer. In Austria, the old Smaragd mine in Salzburg Province near | 
Bramberg is again in operation, and small crystals have been re- _ | 
covered for the production of beryllium, according to a communica- 

| tion to the Bureau of Mines from br. Karl Mautner of Vienna. | | 
Probably the best ore offered in the United States is from British : 

India, which runs over 13 percent BeO, although some South American 
shipments run 12.2 percent compared with 11 to 11.5 percent for South 
Dakota beryl. | 

No statistics are available as to either production or consumption of 
beryl for the United States or for the world. Undoubtedly domestic 
consumption is increasing, having recently risen to perhaps 300 tons 
annually, while 500 tons annually is a reasonable prospect in the near 
future. The last figure represents a metal output of 25,000 to 30,000 
pounds a year, which, at $20 a pound, would indicate total gross sales 
of around $500,000. | | 

BORON 

Although possessing many of the characteristics of a metal, boron 
(element 5), is more properly described as a “‘metalloid’’, a designation : 
that it shares with such elements as arsenic, phosphorus, and sulphur, 
as well as with carbon, which it resembles in certain respects. Where- 
as the use of borax and sundry other boron compounds is increasing,
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boron itself has few commercial applications. It is one of the hardest 
known substances, but for abrasive uses boron carbide is employed 

| commercially—a compound that excels in hardness silicon carbide, | 
tungsten carbide, artificial aluminous abrasives, sapphire, and, in fact, | 
all known substances except the diamond. Boron alloys, which find 

| a limited use in steel making and in the nonferrous-metals industries, 
| are supplied by domestic manufacturers. Powdered boron (95 per- 

cent) is offered at $25 a pound; boron carbide is worth around $7 a 
| pound; ferroboron (18 percent B) costs about $5 a pound of alloy; 

and boron suboxide and boron fluoride (gases) also sell for $5 a pound.® 
Sodium borate (ordinary borax) sells by the ton at the equivalent of | 

| 2% cents a pound. se CO | : 
| | - Imports into the United States in 1936 included 1,538 pounds of 

| boron carbide valued at $2,204 and 300 pounds of ferroboron valued 
| at $536. In addition, according to the Tariff Commission, 12,496 

| pounds of boron fluoride valued at $10,053 came into the port of | 
| New York from Germany in 1936. an 

a oe | | CAESIUM oe | | 

__ Caesium, or cesium, (element 55) is an alkali-group metal so active 
/ chemically that, if unprotected, it will combine violently with the | 
: moisture, oxygen, and carbon dioxide of the atmosphere. Its salts 
. are increasingly important, due to their use in the photocell industry. 
. _ ' A “pill”? composed of caesium chloride mixed with metallic magnesium 

an or calcium may be introduced into certain kinds of radio tubes and 
| flashed to coat the filament with caesium. According to more recent 

| practice, however, caesium chromate is used instead of caesium 
a chloride, and metallic silicon or tantalum instead of magnesium or | 

calcium. In caesium photoelectric cells, without which we would ~ 
_ have no talking motion pictures, the film of caesium formed on the 

| silver or other base-metal electrode is only 1 molecule thick? A hint 
as to the magnitude of this business is given by the report’ that 

: Russia alone is producing 800 grams of caesium salts a month and that 
Soviet needs already may be about 12 kilograms of caesium and ru- 
bidium annually and are likely to increase. In addition to their use 
as a gas absorber in radio tubes and to create a metallic vapor in 
power tubes and the important light-sensitive coating for the plates of 
photoelectric cells, caesium salts may be used in medicine, in fulmi- 
nates, in fire-extinguishing compounds, and for sundry minor purposes, 
Metallic caesium has so low a melting point (28.5° C.) that it becomes 
liquid on a fairly warm day, and this, combined with the fact thatitis 
costly to produce and difficult to protect from oxidation, discourages 
commercial use of the metal wherever its salts can be used instead. 
However, the metal can be purchased at $1 a gram or less. Some- 
times it is supplied in sealed capsules, which are filled with an oil. 
The principal compounds are the chloride and the chromate, both 
of which are offered at $0.45 a gram. 

| Pollucite is the only mineral that can be considered primarily an 
ore of caesium. It occurs in certain pegmatites and has been mined : 
in-New England, but it is far from common. Caesium, however, 
also occurs in lithium ores, particularly lepidolite, from which it has 

6 Quotations furnished by A. D. Mackay, New York, N. Y. 
7 Fink, C. G.. Rare Metals and Minerals: Mining and Metallurgy, vol. 18, no. 361, January 1937, p. 23.
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been extracted commercially.. Three companies, the Fansteel Metal- 
lurgical Corporation of North Chicago, Tll., the Maywood Chemical 
Co., Maywood, N. J., and the Calirare Chemical Corporation, Los 
Angeles, Calif., produce caesium salts in the United States. Caesium 
and its salts are also made in Germany, in the U.S. S. R. (Russia), 
and possibly in other European countries. Imports are not listed 
separately in the official statistics, but probably come only from 

_ Germany and are small in amount. 

CAL CTO cece eee ee ee 

: Calcium (element 20) is the only alkaline-earth metal that has been 
used commercially on even a moderately extensive scale, and its con- : 
sumption in the metallic condition still is small compared with the 
enormous consumption and cheapness of lime and other calcium 
compounds. It is fifth in order of abundance among elements in the | : 
earth’s crust. Calcium metal is only about one and one-half times as | | 
heavy as water, melts at 810° C., and boils around 1,440° C. Although 
oxidizing quickly in the air and chemically active enough to decom- 
pose water, it can be handled without danger to the skin. | 

: Frary metal and other lead alloys containing small percentages of 
calcium as a hardening agent have been in use for 20 years or more | 
but are made by electrolyzing a lead bath covered with molten cal- 
cium chloride rather than by adding calcium metal. A long list of | 
patents testifies to the vast number of potential uses of calcium, but 
specific uses® are refining (debismuthizing) of lead, preparation of 
lead alloys, especially cable sheaths and battery plates, deoxidizing 

| copper, preparation of copper alloys, making of bearing bronzes of the 
high-lead type, and deoxidizing and grain-refining cast iron, nickel, | 

| and nickel alloys, particularly iron-nickel and chromium-nickel. 
Calcium has been used also as a reducing agent in the preparation of 
chromium metal powder, thorium, and uranium, as an alloying, 

_____ purifying, and _ modifying agent in aluminum, magnesium, and beryl- 
lium alloys; and as a “getter” in electrical discharge devices and | 
vacuum tubes. Suggested uses include desulphurization and refining | 

_ of petroleum and sundry extensions of its laboratory uses for remov- ) 
ing from gases and liquids the last traces of oxygen, moisture, and | 
other substances with which it reacts readily. Merely as a reducing. 
agent, sodium is much cheaper and more efficient than calcium, but 
calcium has other advantages that tend to extend its uses, especially 
for several metallurgical purposes. Recently, calcium has been used 
in alloy steel—such as ordinary 18/8, 18/25 Cy, 8/10 Ni, 25/30 Ni, and 
free-cutting selenium-stainless steels—because it inhibits formation of . 
carbides, promotes clean boundaries and uniform grain structure with 
no mottling or clouding, and makes unnecessary the addition of , 
ferrosilicon. Certain chrome-nickel alloys may be forged after calcium: : 
treatment. , oo 

Until about 1918 the price of calcium metal was prohibitively high 
(it was unobtainable at less than about $20 a pound), but later it 
was reduced to $1.50, world production increasing gradually to pos- | 
sibly 25 tons a year, chiefly from France. The metal had been pro- 

| duced in this country only experimentally or on a. very small scale 
before 1936, when the Electro Metallurgical Co. began making it at 

8’ Mantell, C.L., and Hardy, C., Calcium, Its Metallurgy and Technology: Electrochemical Soc. Pre- 
print 66-18, 1934, p. 193.
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Niagara Falls, N. Y., using calcium carbide instead of calcium chloride 
as the raw material. In quantities of 1 ton or more, calcium can be 

| bought for 75 cents a pound. | 
: Imports of calcium are reported under a general classification that 

' - gneludes barium, boron, strontium, tantalum, titanium, zirconium, | 
| and sundry other metals, the total imports for the group amounting 

in 1936 to only 17,118 pounds valued at $13,219. 

| —_ COLUMBIUM 

| Prior to about 1929, columbium (element 41), called niobium in 
Great Britain, had little or no industrial application. Except for 

: about one-half ounce made in Germany in 1906, the metal had never 
been produced commercially until it was put on the market experi- 
mentally by the Fansteel Products Co. in 1928, although previously a 

| small amount had been used in steel making in the form of a joint 
alloy with its sister metal tantalum, which accompanies it in most 
ores. In 1933, however, Becket and Franks reported their discovery 
that columbium inhibits intergranular corrosion of high-chromium 
steels, and subsequently ferrocolumbium has become an important | 

| alloy for the manufacture of weldable high-speed steels. In 1936 ~~ 
fully 40 tons of ferrocolumbium were sold in the United States, and 
the demand for columbo-tantalites increased substantially.. Whereas — 

: only a few years ago the columbium content of even high-grade ores 
: was not paid for; as much as £6 15s. a long-ton unit has been offered | 

for mixed ores containing as low as 60 percent Cb.0;+7Ta,Os. 
American supplies of columbite are drawn from Nigeria, where the 
mineral, containing negligible amounts of tantalum, accompanies tin | 
ore; 498 short tons of this columbite valued at $257,666 were imported 
into the United States in 1936. The main producer is Jantar Nigeria 
Co., Ltd., which reports proved reserves of 6,000 short tons; other 
Nigerian producers are Minerals Research Syndicate, Ltd., African 
Prospectors, Ltd., Gold Coast Lands, Ltd., and West African Mines 
and Estates, Ltd. It is reported that columbo-tantalite likewise is 
being produced in the Belgian Congo as a byproduct of the tin opera- 
tions of Geomines at Manono, Katanga. Ferrocolumbium, made 
only at Niagara Falls as a 50-percent alloy, sells for $2.50 a pound of 
contained columbium. Columbium metal, now used in electronic — 
tubes, is quoted at $560 a pound for base sizes of rod and at $500 a 
pound for sheet. 

GALLIUM 

Gallium (element 31) is a rare metal of the aluminum group, rather 
hard, but, like caesium, becoming liquid at a temperature only slightly 
above that of an ordinary room. It is a byproduct of the zinc indus- 
try and also occurs in some coal ashes. The price has been progres- 
sively reduced until now it could be bought in lots of several pounds at 
$1.50 a gram, although about $3 a gram is charged for the small 
quantities that suffice for ordinary experimental or educational labora- 
tory needs. Outside of its occasional use in medium-high-tempera- 
ture thermometers, for which purpose it is enclosed in quartz glass, 
gallium seems to have found no commercial applications.
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GERMANIUM oo 

Germanium (element 32), although far from being abundant in | 

nature, could be recovered in rather large quantities in the form of its | 

oxide, as a byproduct of zinc. It could also be recovered from various : 

kinds of coal—an English coal, for example, is reported to yield an | 

ash containing 1.6 percent GeO—and germanium sulphide might be 

obtained in considerable amounts from Bolivian tin-silver mines. | 

Research has not yet found uses for this element, although it may be | 

— employed for coating mirrors and in therapy for combating anemia. ~ 

The metal is crystalline gray white and does not tarnish rapidly. Its = = 

chemical properties are intermediate between those of silicon and tin. 

Germanium (99 percent) can be bought for $5.50 a gram and the | 

oxide (99 percent) for $3.50 a gram.” | 

HAFNIUM 

Although hafnium (element 72) appears to be one of the more ~ 

abundant of the recently discovered elements, and consequently has 

commanded much scientific attention, as yet the only demand seems 

9 have come from scientists who have investigated its properties or _ 

from radio-research laboratories. Hafnium occurs in minor amounts. : 

with its sister element, zirconium, which it resembles in many respects 

and from which it is separable only with great. difficulty. The metal 

has a high electronic emissivity and a high melting point, probably 

over 2,200° C., higher even than most of the platinum metals. Ores | | 

carrying about 3 percent hafnia have been offered at 50 cents a pound, | 

and hafnium oxide and chloride have been obtainable at approxi- - 

mately $25 a gram, but these prices are nominal in the absence of any 

real business. Specimens of the metal can be purchased for $1.50 per 

milligram. | 7 | | 

INDIUM | - 

Indium (element 49), a soft silvery metal of the aluminum group, 1s— ae 

another electrolytic zinc byproduct that could be obtained in fairly 

substantial quanties. At certain plants, as much as 1 pound of > 

indium can be recovered for each ton of zinc produced. An imposing 

list of prospective uses has been investigated, but actual consumption 

seems to be small, although metallic indium may be used in silver- 

ware, in medicine, for alloys that melt in hot water, and possibly for 

sundry other minor uses. The metal (99.5 percent) could be bought 

for 40 cents a gram in a large quantity, but ordinarily $1 a gram is 

asked. | 
LITHIUM 

Lithium (element 3) is the lightest solid substance known, being 

only half as dense as water. At room temperatures it can be handled 

as easily as calcium, but it does react slowly with air (particularly with , 

the nitrogen, if moisture is present) and is otherwise unsuited for engi- 

neering uses when unalloyed. Alloys of lithium and aluminum, lead, 

zinc, and probably magnesium appear to be of value in engineering,’° 

and lithium may be used as a scavenging agent for iron, copper, nickel. | 

and their alloys. Lithium-copper and lithium-treated conductivity 

* Quotations furnished by A. D. Mackay, New York, N. Y. 

1° Osborg, H., Lithium, Theoretical Studies and Practical Applications: Electrochem. Soc., 1935, 68 pp.
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| bronzes are now produced on a fairly large scale, and for a number of | years there has been a steady output of lithium-hardened bearing- | metal alloys. The therapeutic properties of lithium salts were utilized generations ago; “lithiated”? mineral waters still account for a sub- | stantial consumption of lithium, chloride, while citrate and salicylate are still prescribed as remedies for rheumatism. Of outstanding a Interest, however, is the fast-growing use of lithium chloride for air- | conditioning. Lithium metal costs as much as $20 a pound, but _ lithium chloride (97 percent) was quoted at the close of 1936 at $1.85 | a pound and costs only $1.40 a pound in ton lots," and the carbonate (98 percent) was offered at $1.25 to $1.30 a pound and the fluoride 7 at $2 to $2.50 a pound, all packed in barrels. - | 

MASURIUM | 

Two elements of the manganese family long escaped detection. Some years ago they were described inferentially as eka-manganese and dvi-manganese, and their properties were forecast fairly acurately; but it remained for Noddack and Tacke (later Frau Noddack) in - 1925 to find these elements, which they named masurium (element 43) | and rhenium (element 75), respectively. The Noddacks and others | ; have charted the spectrum lines of the telltale flame of masurium, | but even so it is merely a name, and the nearest approach to com-— | - mnercial development has been the offering by rare-mineral dealers of = specimens of molybdenite that may betray traces of its presence in the spectrograph. _ a : | oO | | - POLONIUM — : 

| Polonium, or radium F (element 84), was the first radioactive ele- _ ment discovered by Madame Curie in 1898. It is near the end of the | - uranium-radium series and, being relatively short-lived (half life, 140 : days) and soon changing to inert lead, has little commercial sienifi- | cance. Nevertheless, it is of sufficient scientific interest to justify the recent publication of a 29-page monograph.” Aside from valuable applications in nuclear physics, polonium is used at times in physiologi- cal research. It may be recovered from radium-lead residues and old radium ampules. ) 
: | POTASSIUM 

Potassium compounds are well known, and potash is one of the | three principal plant foods. The metal (element 19) was the first to be isolated from an oxide by electric current. Although Davey made it in this fashion as early as 1807 , potassium metal has never had real commercial significance, inasmuch as it costs more per pound and for almost every purpose is less efficient than sodium. A sodium potas- sium alloy exists as a liquid at ordinary temperatures, and a procedure has been perfected for making it. Domestic consumption at present | probably does not exceed about 50 pounds a year, all of which comes from Germany. In lots of over 10 pounds the price (as reported by Charles Hardy, Inc., New York, N. Y.) is $12.50 to $14 a pound. 
1! Quotation furnished by Foote Mineral Co., Inc., Philadelphia, Pa. 2 Haissinsky, M., Electrochemistry‘of Polonium: Trans. Electrochem. Soc., vol. 70, 1936, pp. 343-371.
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| - RADIUM | 

__ By far the best known of the series of radioactive elements resulting 
from the disintegration of uranium is element 88 radium. It is widely | 
used in therapeutics, chiefly for treatment of cancer. Smaller 
amounts are used industrially, principally as the activating agent for 
luminous paints used on watch dials, electric switch buttons, compasses, | 
and elsewhere. More recently it has come to be used for radiograph | 

| testing of metal objects; this technique permits discovery of incipient. —_ 
~ weakness in large castings or forgings and supplements X-ray examina- — cet 

tions. Formerly, radium appeared on the market generally as the 
bromide, packed in small, sealed, glass tubes or ampules; but nowa- 
days radium sulphate is the usual compound, and it is packed in metal 
needles or tubes (about 1.7 mm in diameter) generally platinum. An . 
outer case of lead is customarily employed to decrease danger of han- 
dling. ‘The soluble salts, notably the bromide but also a little chloride, 
are sold only for emanation (radon) plants. The metal, which 
resembles barium in its general properties, was isolated by Madame 
Curie and a coworker in 1911, but it has not come upon the market. 

| Radium has been acclaimed.as one of the most effective contributions 
of science toward alleviating human misery, but probably not more 
than about 26 ounces have so far been produced in the entire world. 
Roughly, half of this output has come from the Belgian Congo. 
Second in point of production is the United States, which produced | 
the most radium from 1913 to 1922, when the richer and larger deposits | 
of the Belgian Congo became productive. Almost noradium hasbeen _ | 
produced in this country since 1923. After that year the United : 
States, although still the world’s largest consumer, has met its needs 
by importations. A little carnotite is mined in Utah and Colorado, _ 
but it has been used as a source of uranium compounds, for radioactive __ | 
drinking water and other therapeutic purposes, and as an experimental | 
fertilizer for citrus crops. Considerable doubt has been expressed as | 
tothe real value of_these radioactive preparations either medicinally 
or for stimulating plant growth, and production for these uses accord- 
ingly has been somewhat sporadic. On the other hand, the growing 

| demand for uranium salts recently has stimulated greater activity in 
the Utah-Colorado area, where vanadium production has been | 
resumed in well-organized fashion. These developments are discussed | 
in greater detail in the chapter of Minerals Yearbook on Vanadium. 
The U. S. Vanadium Corporation, which during 1936 completed a | 
100-ton mill for treating carnotite, may also produce uranium or 
radium. | 

| Czechoslovakia pioneered in the production of radium, which is 
recovered under Government auspices at Joachimsthal from ores won 
from the same deposits whence came the pitchblende that Madame 
Curie employed in all her early work. The Czechoslovakia industry, 
however, has never been large. England (Cornwall), Australia, and 
several European countries have contributed small amounts of radium | 
ores, but never in significant quantities, and at present Canada is the 
only important source of radium outside of the Belgian-controlled 
African supply. ~ 

As reported in former volumes of Minerals Yearbook, an important 
discovery of pitchblende was made at Echo Bay, Great Bear Lake, 
Northwest Territory, by Gilbert LaBine late in 1930. In January 
1983 Eldorado Gold Mines, Ltd., completed and placed in operation
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its radium-refining plant at Port Hope, Ont. In summer the ores 
are transported to railhead at Waterways, northern Alberta, by water, 

| a total distance of 1,400 miles. Some ore has been transported by 
airplane, air communication being maintained throughout the year. 
A little pitchblende has been found at other properties on Great 
Bear Lake, but no commercial production has been reported anywhere 

| in that region except from LaBine Point, where underground develop- 
ment to a depth of 500 feet is reported to have disclosed highly satis- 
factory reserves of pitchblende accompanied by much silver. Ship- 

| ments in 1936 exceeded those in the previous year, amounting to 
around 400 tons, and toward the end of the year the refinery treated 

| an average of 20 tons of ore monthly, the normal yield being 1 gram 
of radium for each 10 tons of concentrated ore treated. Plant expan- | 

| sion was begun so as to increase capacity to 35 tons of ore per month, 
equivalent to a monthly recovery of over 3 grams of the element in 
the form of commercial salts. The uranium products, chiefly sodium 

| uranate for the ceramic trade, which are jointly produced at the 
| refinery, have found a ready market. Pitchblende occurrences have 

been reported in other parts of Canada, and active development 
has been maintained for several years by the Canada Radium Mines, 

| _ Ltd., at its radium-bearing deposit at Cheddar, Haliburton County, 
7 Ontario, although no ore shipments have yet been reported from any 

| | of these localities. The total radium production of Canada previous 
7 to November 16, 1936, has been unofficially estimated at 1 ounce. 
7 Under the proposed production schedule it should amount to 2 ounces 

a year. | | 
| The price of radium, which in 1904 ranged from $10 to $25 a milli- 

gram, rose to $125 and even $135 during the World War and remained 
around $100 until it was cut to $70 in 1923, thereby causing produc- 
tion from American carnotite to cease abruptly. Soon after 1929 the 
collapse of world buying power resulted in a drop to $50 a milligram, 
the nominal quotation remaining at this level until early in 1936, 
when it was lowered to $40. During the last several years, sales of 
new radium actually have been made at $35 and more recently at $30; 
at forced sales, such as one required to settle a doctor’s estate, radium 
has been bought for as low as $20 a milligram. The 1.7-mm platinum 
needle container costs $8, and its cost is added to the price of the 
radium unless the purchase amounts to 10 mg or more. Radon, or 
radium emanation, ordinarily is sold in the form of gold implants or 
“seeds”, 5 to 7 mm long and 0.5 mm in diameter. The typical price 
of these implants in New York has been reduced from $4 to $2.50 per 
millicurie activity. Tubes having an initial activity of about 50 
millicuries may be rented for about $25 to $35 per 48 hours; the 
radon content alone, exclusive of the gold tube, can be purchased out- 
right for $50. 

Imports of radium salts into the United States reached a maximum 
of 21.97 grams valued at $1,082,462 in 1934, dropped to 11.41 grams 
valued at $525,807 in 1935, and increased to 17.04 grams valued at 
$700,019 in 1986. Sporadic imports of “‘radioactive substitutes” are 
also reported in some years, reaching a maximum value of $2,913 in 
1928. Imports of uranium oxide and salts, byproducts of radium, 
are summarized in this chapter in the section on uranium.
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RARE EARTHS | 

Sparking flints for pocket cigarette lighters represent almost the 

only use of the rare earths that is even moderately well known, and | 

even in this guise the identity of the active elements—chiefly cerium, | 

lanthanum, neodymium, and praseodymium—is obscured by the 

practice of describing the pyrophoric alloy as ‘‘misch metal’’ or simply 

“sparking metal.” For this purpose, as well as for flaming arc carbons " 

| and for preserving textiles, there is no need to separate individual ee 

members of this curiously homogeneous family, which includes 15 =~ 
recognized elements (57 to 71). In making optical and art glass, 

however, such a separation is necessary ; moreover, in making incan- | 

descent gas mantles a small amount of cerium oxide is extracted from 

the monazite along with the thoria, leaving a residue which represents 

the chief commercial source of the rare-earth group metals. Scandium 

(element 21) and yttrium (element 39) are not in the rare-earth group | 

but are linked almost inseparably with that group by association in 

nature and general properties. Various practical applications have 

been found for many of these metals or their salts, but, even so, most 

of the rare earths must be listed as scientific curiosities. However, , 

if more uses were developed, there should be no difficulty in obtaining : 

adequate supplies, because they are actually fairly abundant in nature. 

Hopkins," the discoverer of illmium and a recognized authority, de- 7 | 

clares that there is probably more cerium in the world than there is t'n, 

-. mercury, antimony, silver, or gold, and. that the probable supply of 

the group as a whole is greater than that of zinc, lead, or several other | 

fairly common metals. | 

Sparking flints are fairly expensive, due to the high cost of adding | 

iron to the rare-earth alloy as well as to the difficulty m fabricating 

them. Losses are such that virtually 1 pound of misch metal is 

required to make 1 pound of ferrocerium. Both misch metal and 

ferrocerium cost $6 to $10 a pound, depending upon quantity, but pure 
— -~cerium metalis-worth-$25—a-peund. _Misch-metal prices are lowe Qo 

abroad than in this country. Almost the only rare-earth compounds 

for which general quotations are available are cerium hydrate and 

oxalate; at the close of 1936 the former was quoted at 65 cents and the 

latter at 28 cents a pound. Additional quotations, for small lots, ; 

furnished by A. D. Mackay (198 Broadway, New York, N. Y.), 

follow: Cerium oxide, technical, 75 cents a pound; cerium oxide, 

C. P., $3.50 a pound; cerium nitrate, $3.50 a pound; lanthanum metal 

(99 percent), $2.50 a gram; lanthanum nitrate, $20 a pound; lanthanum 

chloride, $25 a pound; neodymium oxalate (for ceramic use), $2.50 a 

pound; samarium nitrate, $2.50 a gram; samarium chloride, $2.50 : 

a gram. 
Misch metal is made in the United States by only one company, 

the American Treibach Co. (522 5th Ave., New York, N. Y.), 

which is affiliated with an Austrian company of similar name. Do- 

mestic consumption is of the order of 18,000 to 20,000 pounds a year, 

but could be increased quickly to several times this quantity. The 

company plant, at Niagara Falls, N. Y., now operates only 2 or 3 

months each year, and salaries, power costs, and other overhead 

‘tems have to be carried on a relatively small fraction of full-time 

capacity. If a customer could take as much as 100,000 pounds 

13 Hopkins, B. 8., Europium, A Rare Member of the Rare-Earth Group: Amer. Electrochem. Soc., vol. 

66, 1936, Preprint 66-16, pr. 167-168.
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annually, a price of $2 a pound probably could be negotiated. So | long as 99 percent of the material is made into ferrocerium for spark- 

| ing flints for pocket cigar lighters and gas lighters such rapid expan- 
sion in consumption is not anticipated, but a good deal of experiment- | m ing is going on to develop other uses. Already a small outlet exists 
for fine steel making. | | : 

Misch metal can be made directly from monazite, but there is no 
occasion for using any virgin material as long as residues from gas- 
mantle manufacture continue to exist in. great abundance. The 
making of gas mantles formerly was a comparatively larger industry . in Austria, Germany, France, and a number of other European coun- 
tries, as well as in the United States. At present, only 7,000,000 or 
8,000,000 mantles are made in this country annually, compared with 
perhaps 60,000,000 immediately before the World. War, and in Europe 
the output has diminished relatively even more. However, the | | accumulated residues at various plants here and abroad are said to be 
large enough to provide raw material for sparking flints at the present | 
rate for about 75 years. | | 

Imports of ferrocerium and other cerium alloys into the United 
| States in 1936 amounted to only 22 pounds valued at $117 ; less than | 1 pound of cerium metal (value only $19) was reported, and no imports 

| of cerium ores (other than monazite) were recorded. - 

| | RHENIUM | | 
_ Rhenium (element 75), discovered by the N oddacks in 1925 _ | jointly with masurium, has been the subject of hundreds of scientific , articles. Unlike masurium, rhenium seems available in fairly sizable 

quantities, for an ultrarare element, and it has been commercially 
available in pound lots since 1930. Progressive price reductions 7 | | have stimulated a continuing interest, and an impressive list of - patents indicates that the metal or its compounds may soon be 
commercially important. It has useful properties as a catalyzer and | for thermo-elements, may be alloyed with rare metals, can be plated, and may have possibilities in incandescent-lamp technology. An important and unusual property is resistance to hydrochloric acid, a , property that is retained in the plate. By 1935, production of , rhenium had risen to a rate of 150 kg annually. The copper-bearing slates of Mansfield, Germany, contain 1 part in 5 million of rhenium, and the element is readily concentrated along with molybdenum and other rare elements in residues from the copper-extraction processes. 
If sufficient demand develops, other sources could be drawn upon to furnish as much as a ton or two a year. Perrhenate of potassium, the commercially available salt, is nominally worth about $1.75 a eram but can be bought in quantities at $1 a gram. Rhenium-metal powder is offered at as low as $1.25 to $1.50 a gram." | 

RUBIDIUM 

As indicated by its place in the periodic system, rubidium (element 37) 1s intermediate in its properties between caesium and potassium. like caesium, it has been used in photoelectric cells. Rubidium salts are scientifically important as reagents in microchemistry and also have been advocated to modify the ghastly light from mercury 
14 Quotations furnished by Charles Hardy, Inc., New York, N. Y. /
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vapor lamps. Although no known mineral contains a large percent- 
age of rubidium, the element frequently accompanies other alkali- 
group elements in nature and occurs in the water of many springs. | 
Lepidolite is the present commercial source, except in the U.S. S. R. 
(Russia), where it is obtained along with caesium as a byproduct from - . 
the Solikamsk potash deposits (carnallite). The metal is worth about. 
$6 a gram (in sealed tubes, in vacuo), and rubidium chloride, sulphate, 
or nitrate sells for 35 to 50 cents a gram, depending upon quantity. 

a Fansteel Metallurgical Corporation and Calirare Chemical Corpora- ~ 
-.... fion-are domestic producers, and occasional-importations are made. == 

No data are available as to extent of domestic or foreign consumption, _ 
except that it is growing. Se | ne 

| 7 §CANDIUM. 

Although not a member of the rare-earth group, scandium (element 
. 21) is present in many rare-earth minerals and resembles the rare-earth 

metals in certain analytical characteristics. 'There was no record of 
| the metal having been isolated, even in a laboratory, until 1936, when 

German scientists were credited with having produced an appreciable 
quantity of metal of 94-percent purity.“ No commercial uses for its | 
salts are known. Scandium oxide (Sc,0;), a white powder resembling 

| magnesia, can be bought for scientific or educational use at $7.a gram, | 
while scandium nitrate costs even less, $3.50 a gram.!® a 

- | SELENIUM - | 

The progress of selenium (element 34), from a copper-refinery waste | 
to a widely used commercial product has been followed in some detail 7 
in Bureau of Mines annual reviews. Production in 1936 increased, 
due to the revival of copper refining, and a surplus is indicated, allay- | 
ing previous fears as to prospects of early shortage. However, the 

| demand for selenium keeps growing. The pigments field seems to be 
especially promising, at the moment, and consumption of selenium in | 
the manufacture of paint would doubtless increase even faster were it 7 
not that the selenium pigments also contain cadmium, the supply of | 
which has become quite scanty. _ | | | 

Domestic sales of selenium reached a peak of 362,697 pounds in 
1928, having grown rapidly and fairly steadily from 123,565 pounds 
in 1922. Domestic production declined sharply during the depression, | 
but imports more than made up the difference. Moreover, although | 
statistics are lacking, there is reason to believe that most of the domes- 
tic output during the last 5 years was retained for home consumption, 
whereas formerly substantial exports were made. __ OO - 

Selenium and selenium salts imported for consumption in the United States, 1 932-86 , 

Year Pounds Value ‘Year Pounds Value 

i |) ae 1,914 $2,240 || 1935...............--.....| 179,381 |. $322,382 1933_____.-.._---..--..-- 1, 855 2,402 || 1936._.____.....-........| 122806] 215,835 
1934._-___--.--------2---f 17, 719. 24,591 || | - 

18 Metal Bulletin (London); No. 2106, July 14, 1936. p. 16. : se 
16 Quotations furnished by A. D. Mackay, New York, N. Y. mn 

1533836—37——50 FS : ,
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Glassmaking was one of the first and is still a leading commercial _ 
outlet for selenium. Railway red signal glasses and other ruby 
glasses owe their color to selenium; but selenium is used more exten- | 
sively in clear glass, having widely displaced manganese as ‘“‘the 
glassmakers’ soap”’ for neutralizing color. Long of scientific interest, 
though never of much significance as a sales outlet, are the several 
types of selenium cells that depend for their action upon selenium’s 

| peculiar property of increasing its electro-conductivity proportionately _ 
with the amount of light that falls upon it. By this means the lights 
of navigation buoys may be switched on at dusk and off again at dawn. 
The “optophone”, which enables the blind to read ordinary type by 

, ear, television operation, and sundry other devices “ can be operated — 
on this principle. Of importance, also, is the use of selenium in the 
manufacture of rubber, and selenium compounds are used extensively 
as insecticides and for treating bulbs before planting. Steel making 
has begun to take quite a substantial quantity of the metal in the form 
of ferroselenium, used to make stainless steel machineable. Many 
miscellaneous uses may be mentioned—‘‘flameproofing”’ electric cables, 
biological chemistry, rectifiers for various electrical devices, catalysts 

for sundry reactions, in medicine, and for protecting metals from 
corrosion. Cadmium-red pigments (made from cadmium sulphide and 

| selenium) already account for a substantial consumption of selenium. 
The New York quotation for selenium (black, powdered, 99.5 per- 

| cent pure), previously held nominally at $2 a pound, was quoted 

| throughout 1936 at $1.75 to $2 a pound, according to quantity ; ferro- 
selenium (50 percent) was offered at $1.90 a pound of contained 

selenium. London quotations were strictly nominal at the. beginning 
of 1936, eased to 7s. 6d. to 8s. ($1.88 to $2) in February as supplies 

| began coming on the market again, and later found their level at 7s. 
($1.75), ex-warehouse. _ | 

SODIUM | 

Common salt is the best-known sodium compound, but other sodium 
salts are highly important, and the metal itself (element 11), is far 
more important as regards tonnage made and used in the United 
States than are many better-known metals. Volume for volume, the 
world output of sodium exceeds that of nickel.* It is a silvery-white, 
soft, ductile, malleable metal that melts a trifle below the boiling point | 
of water (at 97.6° C.); the specific gravity is 0.9712, not quite as | 
heavy as water. Sodium is an excellent conductor of electricity and, 
properly protected, may be used for this purpose; but it tarnishes 
instantly in the air, and if moisture is present the outside film fails to 
protect the metal underneath. Because it is so reactive chemically, 

sodium is used almost exclusively as a reducing agent in organic- 

chemical industries. ‘The metal is made in the United States by only 
one company, the Roessler & Hasslacher Chemical Co. (Inc.), a du Pont 
subsidiary, from caustic soda. A new process, which has reached the 
pilot-plant stage, makes it by evaporating the mercury from sodium 
amalgam, which is an intermediate step in the Castner (electrolytic) 
process for making caustic soda. 

Domestic production has been estimated at 8,000 to 10,000 tons 
annually for use mainly in making tetraethyl lead antiknock com- 

17 Wein, Samuel, Selenium Cells and How They Are Made: Progress Pub. Co., New York, 1919, 32 pp. 
18 Fink, C. G., Rare Metals and Minerals: Min. and Met., vol. 18, no. 361, 1937, p. 25. 
19 Fink, C. G., Work cited.
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pounds and in making synthetic indigo, consumption being almost | 
equally divided between these two industries. Probably 5,000 tons | 
more a@ year are made as an intermediate product in the manufacture 
of sodium cyanamide, but this is a continuous process, and the metal 
never gets outside of the plant. It has been imported from Germany | 
and Norway, but only intermittently. a 

Prices are largely contractual, much of the consumption being 
| taken by concerns. financially affiliated with the manufacturer. By | 

January. 1929 the price had gradually receded to 15 cents a pound for => ~ 
contract shipments, but small quantities cost a great deal more; orders. 
for carload shipments might be accepted at 19 cents, although at least 
75 cents a pound is asked by chemical-laboratory supply houses. 
A recent innovation is shipment in 40-ton tank cars. Previously the 
metal was always shipped in sealed drums, although it was made to 
flow around the plant in heated pipes. 

STRONTIUM 

Celestite and strontianite, the leading strontium minerals, are | 
discussed in Minerals Yearbook.in the chapter on Minor Nonmetals. | 

_ Strontium (element 38) is a member of the alkaline-earth group; and, : 
as might be expected from its position in the Periodic System, the 
metal has properties intermediate between those of barium and cal- 
cium. Inasmuch as it necessarily costs a great deal more than either 

| of these sister metals, it has found almost no real commercial use. 
| Although it was placed on the market in 1932 at $35 a pound and the 

price was later reduced to $20 a pound, the metal is virtually a labora- 
tory curiosity. In 1936, however, mention was made of an alloy of 
magnesium plus 35 to 50 percent strontium as a ‘‘clean-up”’ agent for 
high-vacuum thermionic tubes.” Strontium salts, notably the nitrate, 
are used in the United States almost entirely in pyrotechnics, the 

______ chief outlet being the red flares used by railway companies and, more 
recently, on highways as warning signals:-Strontium-salts are used 
in sugar refining in Germany but not in the United States. Employ- | 
ment of strontium carbonate or other compounds in the steel industry 
has been investigated and appears to have some possibilities. 

TANTALUM 

‘- Tantalum (element 73) is rarer than gold in the earth’s crust. 
Discovered in 1802, it remained a laboratory curiosity for over a 
century. For a relatively few years, 1903 to 1911, it was used for 
incandescent electric-light bulb filaments, only to be displaced for 
this purpose by tungsten., By virtue of its electrolytic valve action, 
tantalum found another temporary place in industry for charging 
storage batteries in the early days of the radio, and before the use of 
tantalum chargers was diminished too greatly, the manufacture of | 
tantalum was well begun in the United States. The American 
producer, Fansteel Metallurgical Corporation of North Chicago, IIl., 
rapidly created new uses, so that the metal is firmly established in a 
variety of practical applications. An outstanding characteristic of 
the metal is its remarkable resistance to acid corrosion. Being at the 
same time weldable and readily fabricated into almost any desired 

30 Fink, C.G., Rare Metals and Minerals: Min. and Met., vol. 18, no. 361, 1937, p. 24.
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a shape, it finds a substantial use in chemical process equipment and 
ss gayon spinnerets. In electronic tubes, tantalum is used for anodes 

- or plates Gn which, due to its gas absorptive capacity, it acts as its — 
: own getter and keeper), and tantalum support rods, getter cups, 
| filaments, and grids are widely used. Due to its hardness and high 

melting point, tantalum carbide is a constituent of hard cutting-tool 
| mixtures, notably Vascoloy-Ramet, and forms an important outlet 
, for the metal. Other uses of tantalum have been mentioned in 

previous chapters of this series, and a résumé of late developments 
will be found in a paper by Balke,” the senior investigator in this field. 

~ World supplies of tantalum ore have come almost exclusively from | 
the remote Pilbarra district, Australia. Domestic ores have mostly 

7 ~ earried too much columbium or have been otherwise too low-grade to 
| be used for making tantalum metal, although exported for use in 

| making alloys. Only small shipments have been made from Africa, | 
| South America, and British India. In 1936, the Soviet authorities 

announced that tantalum had been discovered in the ores of the 
Selianka titanium mine in quantities to justify the expectation that | 

| | the U. S. 8S. R. (Russia) might soon become an exporter. | 
| - Detailed production figures for tantalite usually are not recorded, 

but a recent official British review ” shows for 1935 an estimate of | 
-_ 16,800 pounds for the Western Australiah output of tantalite (com- | 

, _ pared with 26,900 pounds in 1931). “Nineteen thousand five hundred 
oO - and seventy-two pounds of tantalite and columbite in Union of South 
7 | Africa (a new producer), and 13,448 pounds of tantalite from South- 

| West Africa, which came into commercial production in 1934 with 
a 661 pounds. The South African material consists largely of tantalite 

and is obtained principally by the African Mining & Trust Co. (Pty.), 
| Ltd., from weathered pegmatite in the Pietersburg district of the 

Transvaal. oe | | oe, —_ 
- Imports of tantalum ores into the United States in 1936 aggregated 

| 20,758 pounds valued at $30,751, chiefly from Australia (14,246 
pounds) but including 2,032 pounds from the Netherlands and 4,480 
pounds from British East Africa. ce a 

Prices of tantalum have been stable in recent years, no attempt 
being made to keep pace with the fluctuations of the platinum market. 

| For domestic consumption the base price for C. P. rod has remained 
for some time at $160.60 per kilogram and for sheet at $143 per kilo- 
gram. Discounts are allowed for volume business. London quota- . 
tions remained nominal at £17 10s. to £18 10s a pound, equivalent to 
around $180 a kilogram. 

TELLURIUM . 

Tellurium (element 52), like selenium, is a member of the sulphur 
| family and, again like selenium, is a byproduct of electrolytic copper 

refinmg and can be recovered from other operations that treat sul- 
phides. For example, at Odessa, U. S. S. R. (Russia), it occurs in 
flue dusts from a superphosphate plant. For many years no uses 
could be found for tellurium; in fact, it long remained an altogether 
obnoxious element that plagued the metallurgist in various ways. 
Yor a time it was thought to have a place in antiknock compounds for 
gasoline, but its nauseating odor, among other things, was objection- 

bale, ©. W., Columbium and Tantalum: Ind. and Eng. Chem. (Ind. Ed.), vol. 27, no. 10, 1935, pp. 
22 Imperial Institute (London), Production, Utilisation, and Marketing of Columbite-Tantelite Minerals: 

Bull., vol. 34, no. 3, 1936, pp. 348-853.
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able. The first use of real importance was the discovery by U. C. | 
Tainton that tellurium was a most valuable reagent for purifying zinc | 
solutions at western electrolytic plants, and by 1930 this provided an 
important outlet. The quantity required is 13 pounds per ton of zinc. 
By 1932, serious attention was being given to the successful use of 

~ tellurium as a rubber-compounding material. It increases the resist- 
ance of rubber to heat, seems to be effective in revitalizing old rubber, 
and improves ageing qualities. Gradually it came to be used commer- 

| cially in rubber hose and cable coverings where great toughness and es 
; ‘abrasion: resistance are required. A new-use in the rubber industry is =~ 

in making latex. Another relatively large outlet for tellurium is for 
hardening lead. An alloy containing 0.06 percent tellurium was 
placed on the British market in the early 1930s; later it was made in 
the United States under the trade name “Teledium.”’ Patent rights 
cover a wide range of lead-base alloys with varying quantities of | 
tellurium and other metals, such as cadmium, antimony, and tin. The , 
material is almost twice as strong as pure lead and has 8 to 12 times the 
corrosion resistance, although it can be worked very much like ordi- 
nary lead. Important, too, may be the use of tellurium in the steel | 
industry. Although its use in steel is just beginning, laboratory tests 
seem to indicate that tellurium is better than selenium because it is - 
more easily soluble in the steel. Difficulty has been experienced, how- | 
ever, in getting a suitable low-grade alloy. A ferrotellurium contain- 
ing even as low as 9 percent does not seem to work well, and a 2-percent | 
alloy is desired. The use of tellurium (“metalloid of the selenium- : 
tellurium group’’) is covered by Carpenter Steel Co. patents for free- So 
machining steels (U. S. Patents 2009713-16). Colloidal tellurium has | 
been introduced in medicine, and the element and its compounds are 

| listed as bactericides. In conjunction with ferric chloride, telluric 
anhydride has been used in light-sensitive photographic preparations. : 

Three American companies reported production of tellurium in 1936, 
and a fourth reported sales from stock. American tellurium is 7 
exported to Europe, although-Germany, Sweden,-and possibly other.  - 
countries likewise are recovering tellurium. In Canada, tellurium is 
now being produced at Copper Cliff, Ontario, and at Montreal Hast, | 

. Quebec, the total output amounting to 52,724 pounds valued at 

$93,322 in 1936, compared with 16,425 pounds valued at $32,850 in | 

1935. | : 7 | 

With the upturn in copper refining there is no early prospect of a 
shortage of tellurium, but in 1935 inquiry was made as to additional 
supplies of metallurgical residues and even as to deposits of tellurium- 

bearing ores. ‘An occurrence of native tellurium associated with more 
or less gold has been investigated in Catron County, N. Mex., which 

- geems to be the only domestic occurrence of even potential importance. 
The New York quotations for tellurium have continued nominally 

unchanged for several years at $2 pound. In London, trade journals 
were quoting the metal at 6s. 6d. to 7s. 6d. ($1.60 to $1.85) in January 
1936. Later this quotation was narrowed to 7s. ($1.75). 

Tellurium sold by producers in the United States, 1982-36, in pounds 

1982__--___----- eee fe | Sger ooo 22, 610 
1933_......-..-....--------- 11; 980] 1986..-.--.-..-.-_---------- 25, 453 
1934_.___._-_-_-_------------ 21, 027
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: | THALLIUM | 

A bluish-white, soft metal, thallium (element 81) resembles lead 
not only in its physical properties but also, to a considerable extent, 
in its chemical properties, although in the latter respect it somewhat 
resembles potassium. The metal itself is obtainable without much 
dificulty, but it is used only in quite small amounts for special alloys; 
lead-thallium alloys are highly resistant to corrosion. Even in its 
compounds thallium finds no very large sale, although significant 
quantities, chiefly as sulphate, are used in rat poisons and for ground- 
squirrel and rodent control generally. It also has been recommended 

| for killing ants and as a fungicide and insecticide. Small quantities, 
a few hundred pounds annually, have long been used in optical glass, 
photoelectric cells, and medicine, and later developments are moth- 
proofing agents and fabric-finishing materials. A variety of other 

a uses, including antiknock motor fuel, have been suggested, many of 
them having been patented, but none of them seem to have reached 
the commercial stage. Formerly, thallium was used rather widely — 

a in depilatories, but inasmuch as it is a cumulative poison of high 
toxicity this use has been discouraged. Recently, however, experi- 

oe ments have been made in the U. S. S. R. (Russia) with a view to | 
o controlling the moulting of sheep, particularly of merinos that do not 

: moult naturally; promising results were obtained, although many of 
| the sheep died, and more work has to be done. | 

| Thallium is not a common element, but it is present in a large 
| number of minerals and moderately substantial quantities may be 

recovered from the flue dusts from lead furnaces and pyrites burners. 
Partly because the demand is rather small there is only one domestic 
producer, the American Smelting & Refining Co.; but additional 
quantities of thallium sulphate and a little thallium acetate have been 
imported from Germany, Poland, and Belgium. Prices since the 
World War have ranged from above $20 to a minimum of about $5 
a pound. ‘The price of the metal in small lots is $15 a pound. 

THORIUM (AND MESOTHORIUM) 

Thorium (element 90), like uranium, is the source of a series of | 
radioactive elements of lower atomic weight. In the process of dis- 
integrating to inert lead, the thorium group emits radiations similar 

| to but not always identical with those from radium. Mesothorium, 
the immediate disintegration product of thorium, is chemically identi- 
cal with radium. Its preparations emit the three types of rays charac- 
teristic of radium, but it is much shorter lived. Separated from 
thorium, a given specimen of mesothorium decays to half value in 
6.7 years, to one-fourth of its original value in another 6.7 years, to 
only one-eighth of its original value in a third period of 6.7 years, 
and so on. The half-life period of radium, on the other hand, is 
1,690 years. Mesothorium can be substituted for radium for certain 
therapeutic purposes but is possibly more important commercially in 
radioactive luminous materials. Over a period of 15 years, the 
brightness of luminous materials activated with mesothorium is in 
no way inferior to that of those made luminous by radium. Formerly 
radium cost a great deal more than mesothorium, but as radium has 

% Schlundt, Herman, Mesothorium: Foote-Prints, vol. 4, no. 1, 1931, pp. 3-17.
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- become cheaper, mesothorium, remaining at about a constant price, | 
is the more costly of the two. In 1936, the American Treibach Co.. 
(522 Fifth Ave., New York, N. Y.) imported 45 to 50 mg of mesothor- — 
ium from Austria. Domestic requirements may increase, but at. 
present more mesothorium is used abroad than in the United States. 
In England and France, for example, luminous telephone dials are 
employed, activated with mesothorium. 

| The main use of thorium has been in incandescent gas mantles, for | 

- which purpose thorium nitrate is extracted from monazite sand along _ 
with a small amount of cerium. The fabricissaturated witha mixture = ~— 

| of “rare-earth nitrates”, accompanied by beryllium nitrate and mag- 
nesium nitrate, and then burned. Mesothorium is a byproduct of 
the production of thorium nitrate, though not always recovered. 
Thorium compounds are used in X-ray work, and thoria catalysts 
have been employed for certain reactions. Thorium oxide is a super- 
refractory and has been used recently to an increasing extent in making 
laboratory crucibles that can be employed in melting pure metals at | 
temperatures up to 2,300° C. Sintered thorium metal was put on 
the market by Westinghouse Lamp Co. laboratories in 1930 in various 
shapes and sizes at $75 a pound and more. Thorium has been used 
in filaments of tungsten lamps to prevent embrittlement; for this | 
purpose, however, as well as for electron-discharge devices and other , 
electron-emitting uses, the element is not introduced in the form of | | 
the metal. Suggested uses for the metal are in photoelectric cells, 
glow-tube electrodes, and X-ray targets. Oo 

Thorium is a soft, malleable metal, stable in the atmosphere and 
otherwise easily worked and handled. In addition to its high thermi- 
onic emissivity, consideration may be given to the fact that its oxide is 
the most refractory oxide known. It is not destined to be a cheap 
metal, but neither is it unduly costly now that the price of monazite 
has fallen as a result of the diminished demand from the gas-mantle 

~—industry-for thorium—nitrate. This combination of circumstances 
woule seem to afford a sound basis for active research into new fields = 

of use. 
Thorium nitrate has recently been quoted by the Ou, Paimt, and 

Drug Reporter at $2.20 a pound. Monazite, the ore of thorium, was _ | 
formerly quoted at $60 a ton basis 6 percent ThO:, but more recently | 
an 8-percent grade has been listed at $60 to $75 a ton. Mesothorium 
costs about $35 a milligram. 

The imports of thorium nitrate and other thorium compounds in , 
1936 amounted to only 4,411 pounds valued at $5,578. In 1921 they 
were 44,554 pounds valued at $89,672, and the maximum was 144,413 
pounds valued at $309,760 in 1914 (fiscal year). 

TITANIUM 

About two and a half times as plentiful in the earth’s crust as carbon, 
titanium (element 22) is a constituent of almost all common rocks. 

- _JImenite and rutile, however, are the only minerals that have been 
mined at all extensively as titanium ores, and commercial deposits of 
these minerals are relatively few. Fortunately, ilmenite deposits in 
British India, Norway, and the United States are large and easily 
worked, so that the supply is abundant and cheap. Titanium metal 
has virtually no commercial uses, though it can be purchased at about 
$6 a pound. Its alloys, particularly ferro-carbon-titanium, which 1s
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. used in the steel industry, are important and are consumed in rapidly | 
| srowing quantities not only in steel making but also for use in making 

| iron castings and various nonferrous alloys. Formerly employed 
almost exclusively as a deoxidizer, it has recently begun to be im- 
portant in the manufacture of rustless steels to inhibit intergranular 

| corrosion. ‘Titanite, an aluminum-manganese-titanium alloy, takes.a 
high polish that resists corrosion. -Most important is the production 

: of titanium pigments, which has grown at an astonishing rate in less 
than a decade from an insignificant industry requiring only 2,000 or 

, 3,000 tons of ilmenite to a large business whose purchases of this raw 
- material now exceed 100,000 tons a year. The consumption of rutile 

_ likewise has increased sharply. Scarcely 5 years ago this naturally 
occurring dioxide of titanium was used-to only a small extent in the 

| ceramic industry and had almost no other important applications until 
| 1t began to be demanded in really large quantities for the manufacture 

| of welding rods. Meanwhile, its ceramic uses have shown healthy 
| growth. Titanium dioxide is used in ceramic glasses, in ‘“‘topaz”’ 

| yellow glassware, and to increase fluidity of acid-resisting enamels.. | 
| For the acid-stable enamels as much as 8 percent T10, is added, the 
| yellow coloration being suppressed by a 2-percent addition of sodium | 

fluosilicate.4. A German patent (622346, I. G. Farbenindustrie) 
: describes the production of a glass containing 20 to 48 percent of TiO. 

| and 20 to 35 percent alkali (remainder acid oxides) made colorless by 
- nitrate additions to the batch, which is melted slightly above 1,300° C. 
| Miscellaneous uses of titanium compounds are for smoke screens, 

“sky-writing’’, and pyrotechnics (tetrachloride); for arc-light electrodes; 
| in dyeing and tanning; as abrasives (carbide); and in medicinal and 

toilet preparations. In addition to their use in paints and lacquers, 
titanium pigments are being used to an increasing extent in paper, 
hnoleum, for delustering rayon, in printing ink, white rubber, plastics, 
cosmetics, soaps, and in shoe polishes and various leather and synthetic 

shes. _ | | | | — 
Summarizing 1936 developments, E. L. Lasier, vice president of the 

Titanium Alloy Manufacturing Co., in a letter to the author, comments 
upon the greatly increased use of iron-titanium alloys (both high and 
medium carbon) in the steel industry for deep-stamping and automo- 
bile body stock. In the production of intermediate manganese steels, 
ferro-carbon-titanium is displacing more expensive alloys, notably 
nickel and vanadium. Other important developments have been the 
work on temper-hardening of copper-titanium alloys, the -use of : 
titanium in gray cast iron and in aluminum (through the use of a 
master alumino-titanium alloy), and a prospect of employing the 

- element to assist in age-hardening of chrome-nickel steels. : 
The American Rutile Co., leading producer of rutile, formerly 

operated its milling plant at Roseland, Nelson County, Va., only 2 
or 3 months at a time, but in 1935 it built a new, modern mill which 

| was operated almost continuously in 1936 and may be enlarged to a 
capacity of 500 tons of crude ore a day. No production figures are 
released by the company, but private estimates place the present 

| output as high as 2,000 short tons of rutile a year. Rutile or brookite 
was produced in Hot Springs County, Ark., in 1936 by the Titanium 

. Corporation. It has been difficult to recover high-grade rutile in 

“ Vielhaber, Titanium Dioxide: Emailwaren Ind., vol. 12, no. 52, 1935, pp. 419-420; Ceram. Abs., vol. 15, 
no. 8, 1936, p. 231.
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commercial quantities from this area, but the ore-testing section of the 
- Bureau of Mines succeeded in making good-grade concentrates from 
Arkansas rutile by flotation. | oO | a 

Ilmenite produced in this country is largely a byproduct of rutile 
mining by the American Rutile Co., or a joint product of apatite by | 
‘the Southern Mineral Products Co., Piney River, Va., which is not | 
far from the Roseland operation although in Amherst County. ‘In | 
1936 the latter company sold its adjoining chemical plant, used for . 
making calcium monophosphate and titanium pigments, to the Vir- oe 

~---ginia Chemical Co., a newly created subsidiary of the International... - 
Printing Ink Co. The original company, however, continued its 
mining activities and, in. addition to supplying apatite and ilmenite | 
concentrates to the new concern, shipped ilmenite concentrate to the 

| ferro-alloy works of the parent company, the Vanadium Corporation | 
of America, at Niagara Falls, N. Y. | 
Domestic production statistics cannot be published without dis- 

closing the operations of individual companies, but the import sta- | 
tistics serve to show the rapid growth in domestic consumption of both 
ilmenite and rutile. For several years British India supplied all the - 
imports of ilmenite and is still the principal supplier, but Norway con- | 
tributed 22,472 long tons in 1935 and 32,126 tons in 1936 despite 
rumors to the effect that the Norwegian ore is not well liked in the | 
United States and accordingly will henceforth be sold mostly in | | 
Europe. Of possible significance, too, is the average import valuation | 
in 1936 of $6.22 a long ton for imports from Norway, compared with | 
$5.32 for those from British India and only $4.30 for the 8,600 long 
tons credited to the United Kingdom (obviously a reshipment). 

Titanium ores. imported for consumption in the United States, 1932-36 

Ilmenite Rutile . | 
Year | ee | 

Ht i 

1932___.____-._.--- eee eee e nee 33, 491 $231, 652 176, 395 $4, 508 
1983_......._.--------.-.1------------------------------- 38, 610 196, 211 157,658 | = 3, 737 
1934__..........--..--_-__-_.---------------------------- 71, 710 356, 208 309, 221 . _ 7,350 
1935_.......-.....-------------------------------------- 115, 871 636, 293 423, 577 * 13, 124 
1986_....-....-.-.-------.------------------------------ 127, 491 687,822 | 1,019, 449 38, 552 

Data on imports by customs districts show that all Norwegian 
ilmenite is imported at New York, whereas Indian-ore imports are | 

_ divided between Maryland and Philadelphia. In former years there 
were entries at New Orleans for shipment to St. Louis, but this move- 
ment ceased before 1936. : 

Rutile is now imported chiefly from Brazil, although small quantities 
were received in 1936 also from Canada (14,000 pounds valued at 
$1,128) and Australia (10,000 pounds valued at $674). About 75 
percent of the rutile arrives at New York; the rest goes to Philadelphia, 
except that in 1936 a fair-sized shipment was made to Virginia. 

Imports of ferrotitanium and other titanium alloys are quite small, 
amounting in 1936 to 2,240 pounds valued at $303 from the United | 

_ Kingdom. | | | 
Among foreign developments may be mentioned further prospecting 

at the Selianka mine in the Chelyabinsk oblast, U.S. S. R. (Russia), 
and a substantial increase of exports of “‘amang’’, a product of the



782 MINERALS YEARBOOK, 1937 

| Straits Settlement containing only 0.15 percent tin and valuable chiefly 
for its titanium content. In Norway production has been increased 
so that around 60,000 tons annually can be handled, and a new aerial 
tram was built in 1936, according to a British report. At one time 

_ Ceylon produced monazite from its black-sand deposits, and recently 
| the Ceylon Bureau of Industry and Commerce was reported to be 

| giving attention to possible exploitation of these areas for ilmenite and 
zircon. The largest known black-sand deposit on the island is on the 
east coast about 35 miles north of Tricomalee and extends 4 miles 

a along the shore. Brazil’s rutile deposits are in the States of Goyaz and 
Minas Geraes. The ores from the latter State ordinarily contain 

| ilmenite and, accordingly, analyze only 70 to 85 percent TiO., but those 
from Goyaz run up to 95 percent or more. In 1936 quotations | 

oe f.o. b. Rio de Janeiro, for export to United States and England, were 
as low as $20 a metric ton. IJlmenite occurs in beach-sand deposits 
on the coast of Espiritu Santo, accompanied by monazite, zircon, 

| garnet, and magnetite. The entire production of ilmenite in India 
comes from beach deposits leased from the Government of Travancore 

| State. Until a few years ago two British firms, the Travancore 
Minerals Co., Ltd., and Hopkins & Williams, Ltd., were the only | 

| producers, but in 1932 F. X. Pereira & Sons entered the field, and, 
| even more recently, M. E. Masillamany, B. A., Travancore, is rumored 

to have begun exporting, while a group called the Malabar Mining Co., 
2 _ Neyyattinkara, was said to be negotiating for a mining lease. —_ 

: World production of titantum minerals, 1982-36, in metric tons | 

| , : [Compiled by M. T. Latus] : 

“Mineral and country 1932 1933 1934 1935 1936 

Ilmenite: | 
Australia: Tasmania.....-..-.--_-.-.- 2-2} —§59 Juul} (4) 
Canada (Quebec)............--.2-- 2 |---| eee 1, 835 2, 076 2, 328 
Egypt-...-.....-..--.----------- eee ee 487 |_...------ 164 183 (1) 

. French West Africa (Senegal)2...-........._---._|__....-__- 370 490 1, 250 (1) 
India, British (Travancore)._._..........-..---.| 50, 856 53, 830 76,858 | 129,090 @) 
Malay States, Federated 3..._....-_-.--_------ 2. (1) 204 51 2, 540 (1) 
Norway .---.-.------.------------- eee 13, 481 23, 213 26, 306 37, 984 (1) 
Portugal_-...-...----.----------------- +--+ ee 766 645 434 264 (1) 
United States.....------------------------------| (3) (3) (3) (3) 

Rutile: 
Brazil ?__.......-.-.----.-------- eee 35 96 116 ' 287 (1) 
Cameroun, French. ...-.---...-...---..--------_]--------__|---------- eee 45 (1) 
Norway ...-.-------------------------2----------| | 480 4 56 247 4124 (1) 
United States....-------.---.------2-2s--s---ee-] @) ) (3) (3) 

1 Data not available. | | 
3 Exports. : 
3 Bureau of Mines not at liberty to publish figures. 

OS 4 Concentrates. 

Ferro-carbon-titanium, the leading tonnage alloy, was quoted in 
1936 at $137.50 per ton, f. 0. b. Niagara Falls, N. Y., for the 7- to 8- 
percent-carbon product. Rutile concentrates, guaranteed minimum 
94 percent, continued to be quoted at 10 cents a pound, although less 

| than $100 a ton could be obtained for lower-grade ore that required 
further cleaning before it could be sold for ceramic uses. The price of 
artificially produced titanium dioxide of pigment grade was reduced 
from 17 to 16 cents a pound on November 4, 1936. This quotation is 
for carload lots and for packing in paper bags; for material packed in 
barrels the quotation is 16% cents.
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| URANIUM | 

According to most chemists, uranium (element 92) is the heaviest 
element that is ever likely to be found in our universe. It sponta- 
neously decomposes to form at least two families of radioactive ele- . 

ments (of progressively diminishing atomic weight), of which radium 
is the best-known and most important commercially. The ratio of 

radium to uranium in pitchblende and other ores never exceeds 1 part 

in 3.4 million, and unless the radium-bearing minerals are old enough ~~ ~ 

6 have reached equilibrium, the proportion is even less. It follows — ac 

that all radium-recovery operations release at some time a fairly 
large quantity of uranium compounds. Occasionally there has been 

a surplus of such compounds, although, conversely, low-grade ores 
also have been utilized mainly as a source of uranium. The free ele- 

ment can be made without excessive difficulty in the form of black 

powder, but it has no recognized uses. Ferro-uranium has been 
advocated for use in making steel, and for a brief period after 1918 it 

was employed in a small way as a substitute for ferrovanadium; how- 
ever, the consensus of opinion among steel metallurgists now seems : 

to be that adding uranium to steel affords no improvement that 
cannot be obtained more economically by other means. Uranium | 

acetate and other compounds are valuable analytical laboratory re- 

agents, and uranium salts have been employed to some extent in | 

photography, dye making, and medicine. The chief use of uranium, 
however, is in ceramic glazes and glass manufacture to produce a 

characteristic yellow colorization, for which purpose sodium uranate , 

(Na,UO,) is the usual commercial vehicle. This salt is either yellow 

or orange, contains 83 percent U;0x, and is worth about $1.25 a pound. 
The Vitro Manufacturing Co., Pittsburgh, Pa., and the Shattuck 

Chemical Co., of Denver, Colo., produce uranium compounds in this | 

country from domestic carnotite ore. A substantial part of the 

domestic requirements, however, is satisfied by supplies from foreign | 

~———~gources. Imports of uranium oxide and salts-were relatively smal — 

until about 1926, rose to 272,918 pounds valued at $344,548 in 1929, | 

and then, after declining during the depression years, jumped to 
296,389 pounds valued at $292,207 in 1935. In 1936 they rose 

further to 341,040 pounds valued at $374,110; most of it was from 

Belgium, as in former years, although 62,567 pounds valued at 

$61,088 came from the newly created Canadian source. 

| VIRGINIUM | 

The blank space in the periodic chart for ‘‘eka-caesium” (element 

87) was filled, it was announced, in 1930 when Dr. Fred Allison and 

his coworkers at Alabama Polytechnic Institute declared that they 

had discovered this long-sought substance by their magneto-optic 
analysis of pollucite and lepidolite. They named it virginium (Vi). 

The validity of this discovery was challenged by Prof. Jacob Papish 

and Eugene Waiver, of Cornell University, who announced their own 

discovery of this element by X-ray analysis of a calcite crystal. Later, 

doubt arose in the Cornell laboratories as to whether the newly noted | 

spectral lines exhibited by this crystal actually were due to this 

elusive element. In many minds, therefore, there is still a question | 

as to whether element 87 has been discovered. The evidence cer- 

tainly tends to show that this element is not present in perceptible
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proportions in many substances on this earth. Even Dr. Allison 
found that the concentration of virginium in the substances he in- 
vestigated was very low, ranging from a few parts in a million million 

, toa maximum of 1 part in 10 billion. Notwithstanding its high atomic. 
| weight and its close proximity to radium in the periodic table, it. ap- 

_ pears likely that virginium is not radioactive. _ 

Co - YTTRIUM | oe 

: Yttria. was discovered by the distinguished Finnish scientist, 
Jacob Gadolin, in 1794, and half a century elapsed before Mosander 
showed that, instead of being a simple oxide, it contained at. least 

| three elements. Whereas the yttrium family comprises two subgroups 
| of rare-earth metals, yttrium (element 39), according to modern 

terminology, paradoxically is not a member of the rare-earth group, | 
although it would seem to belong there by virtue of almost every. 
criterion except its order in the periodic arrangement of the elements 
according to their progressively increasing atomic weights. In 

. common with rare earths, yttrium is commercially obtainable in gas- 
mantle residues, and yttrium nitrate can be extracted from monazite 

, sands by nitric acid. However, monazite rarely contains as much as. 
| 5 percent yttria, and the Government mineralogist of Western 

| | Australia has reported that in 1920 as much as 1 ton of gadolinite 
carrying 45 percent yttrium earths and 4 percent cerium earths was 

: | exported from Cooglegong, and at various times some hundreds of 
pounds of yttrotantalite, tanteuxenite, and xenotime—all high-. 

— yttrium minerals—have been collected for experimental purposes. 
| Yttria has been used in gas mantles and in arc-light’ electrodes, 

a especially those for ultraviolet radiation. Several yttrium salts 
| are employed in analytical chemistry and may have use as insecticides 

| or for mothproofing (see United States Patent 1739840). The free. 
/ element is produced without undue difficulty as a coarse gray powder 

: and has been used in patented lamp alloys that exhibit selective radia- 
tion at luminous temperatures. Yttrium nitrate costs 20 cents a 
gram and the metal $10 a gram, in small quantities.” 

| ZIRCONIUM 

During the last few years the consumption of zirconium compounds’ 
has grown rapidly. The element (40 in the periodic table), is mar- 

| keted in metallic form, although not in large quantities. The pow- 
dered metal is used to a limited extent in flashlight mixtures and in 
ammunition primers; and pure, wrought, crystalline-metal wire is 
used in radio tubes and sheet metal in spinneret cups for rayon 
manufacture. Zirconium-silicon and zirconium-ferrosilicon are de- 

| veloping a gradually growing use in steel making, as superscavengers 
of oxygen and sulphur and for controlling grain size. The specific 
gravity of the metal is 6.52. Hence, it is a trifle lighter than antimony 

| and considerably lighter than steel. Its melting point, 2,130° C., 
is higher even than that of platinum. Zirconium is a very reactive 
metal, although it is resistant to hydrochloric acid and nitric acid does 
not affect it at all. It combines with all except the rare gases, the 
compounds thus formed tending to migrate toward the inside of a 

: filament, leaving a fresh surface exposed—an important factor in 
6 Quotations furnished by A. D. Mackay, New York, N. Y.
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certain classes of high-temperature closed-tube applications. The 
extraordinary increase in industrial importance of zirconium, however, 
is based upon the employment of its compounds in enamels and for 

: electrodes or welding-rod coatings. Properly purified zirconium 
oxide is quite as good an opacifier as tin oxide in virtually all types of. 
commercial vitreous enamels and costs much less. Another important 
development is the fast-growing use of a new type of glaze, in which a 

_ girconium 1s introduced not only in the opacifier or pigment of the 
_...... glaze but also to some extent into the frit or glass. Itis claimed that oe 

this type of glaze is superior to other glazes in durability, stability of = - — 
color, and economy. The indicated market is large, and sales of 
zirconiim products for this purpose almost tripled in 1936. A 

particularly interesting development is the new electrical heating | 
| element for stoves and furnaces made with granular and milled zircon. | 

Zirconia refractories are of some importance, and zirconium compounds | 
have many minor uses, some of which, still in the development stage, 
may contribute further to the rapid increase in demand. for this 
relatively new metal in the industrial field. - oe 
Zircon, the silicate ore of zirconium, has been produced. sporadi- —— 

cally in North Carolina and subsequently in Florida, chiefly as a by- | 
product of the short-lived monazite industries of the South; but no / 
domestic production of zirconium ores has been reported since 1927, | 
when operations at .Pablo Beach, Fla., yielded 3,646 short tons. a 
Zircon and cyrtolite have been reported in Canadian pegmatites, but: 
nowhere in North America has there been any substantial production - 
of these ores. For many years Brazil was almost the only source of 
world supply, producing not only zircon from beach sands but also 
baddeleyite, a natural oxide. British India is another large pro- | 
ducer, zircon accompanying the monazite and ilmenite in the Tra- | 
vancore beach sands, the proportions varying considerably, how- | 
ever, at different points along the coast. Among the newer producers | 

____ _is Australia, where zircon likewise is recovered from beach sands that 
extend discontinuously along the coast of New South Wales-from —-——-___— 

_ Fort MacQuarie to the Queensland border. One of the operations - 
_ in this area is financed by the Titanium Alloy Manufacturing Co., 

of Niagara Falls, N. Y. | 
Until about a dozen years ago, world consumption of zirconium 

ores probably never exceeded a very few hundred tons in any single 
year, and it was not until about 2 or 3 years ago that domestic needs 
exceeded about 500 tons annually. An importation of over 1,500 
short tons of zirconium ore was reported for the period July to Decem- a 
ber, 1918, but apparently much of this went into stock, as did also 
some portion of the domestic production from Florida beach sands. | 
Eventually these stocks were disposed of, and since about 1928 the 
import statistics doubtless indicate rather closely the quantities 
available for consumption in this country. In 1929 the imports’. 
jumped to 1,345 short tons, increasing to 1,519 tons in 1930 but 
dropping to 562 tons in 1931. Later figures are given in the follow- 
ing table, which shows also recent rather small importations of zir- 
conium metal powder, ferro zirconium, and other alloys. |
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a Zirconium ores and alloys imported for consumption in. the United States, 1932-36 

. : Ferrozirconium, zirco- 
Zirconium ores nium, and zirconium 

os ferrosilicon . Year 

- Pounds Value Pounds Value 

| 1982... eee eee eeeeeeeeeeee---| 26, 506 $437 |_...-..-..--|-.-.-------- 1933... eee ee 568, 581 5,306 |--..------- |e 1934. 2 eee 1, 706, 192 27, 197 112, 000 |. $7, 605 1935___. 2 eee 5, 756, 726 76, 923 26,166 | 2, 079- 1936__-. 2-2 - ee eee 11, 565, 340 115, 180 «86, 872 4, 797 . $e 

: Until 1935 ore was imported almost exclusively from Brazil, but 
. increasing quantities have come from other sources. In 1936 British 

| India supplied 1,422 tons, valued at $29.35 per ton ; Australia, 3,603 
— tons valued at $15.35 per ton; and Brazil, 751 tons, valued at $23.95 

per ton. In addition, Canada furnished 6 tons and the United King- | 
a dom 1 ton. A considerable portion of the imports from Australia 
: comprised sands containing not more than about 60 percent zircon 

eS mixed with rutile and other minerals. Inasmuch as most of this 
| material and possibly some portion of imports from other countries 
| during the last 2 years has gone into stocks, the increase in the con- 
: sumption of zircon, large though it is, is not so large as the remarkable | : increase in imports might indicate. | | 
o The Foote Mineral ‘Co., Philadelphia, Pa., has recently quoted 7 zirconium-metal powder (98 percent) at $6.35 per pound in ton lots, | | crude zirconium oxide (80 percent) lump at $80 per ton in carlots, 7 and zirconium concentrates (62 percent) at $46 per ton in carlots. | 

Zirconium-metal sheet sells for about 30 cents a eram.
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| | Part 1.—BITUMINOUS COAL! | | | | 

By F. G. Tryon, L. Mann, and W. H. Youne | 

| | THE BITUMINOUS INDUSTRY IN 1936 | 
In the bituminous-coal industry the year 1936 was one of expanding — 

production but of intensified competition. Output increased to the 
highest level touched since 1930. Prices, however, declined slightly, | or at best in most areas maintained the levels of 1935, although a _ 10-percent increase in wage rates had become effective in October of | : that year. ) Be — 

- Final detailed reports of operation in 1936 will not be available for 
several months because of the time: required to canvass the 6,500 - commercial producers. Meanwhile, the broader trends are shown 
by preliminary or sample data presented in tables 1 to 7. The current 

, B® —— ! 0 | een Ld HOW hence ah ial , ae nilbtes: huuulilultfiVeanit 2 

"Seale lope SPST de hpmandigl 1 908 | 1929 | sga0 1 1931 f 9329 | 1934 1” was. l * 1936 i 
FIGURE 44.—Trends of production, stocks, and prices of bituminous coal, 1928-36. 

indicators, drawn largely from railroad or trade-association sources, 
should be viewed against the complete and accurate record for the _ year 1935. Thus, the detailed tables for 1935 will serve as a back- ground for the current changes of 1936. | Production.—The principal developments in 1936 are summarized in table 1. Production reached a total of 434,070,000 net tons, an increase of 61,697,000 tons (16.6 percent) over 1935. Compared with 1932—the trough of the great depression—the record for 1936 repre- sents an increase of 124,000,000 tons. (See figs. 44,45, and 47.) 

Erports and imports-—Exports increased, but in a smaller ratio than production. Shipments to Canada and Mexico were 9,911,987 net tons—a gain of 9.6 percent. Exports overseas and to all other destinations increased 6.4 percent.? (See fig. 54.) : 
Imports also increased, but remained negligible in proportion to the domestic supply. | 
Changes in stocks.—Part of the increased demand in 1936 consisted 

of purchases for storage. Stocks in the hands of industrial consumers 
soypata for 1988 are preliminary; detailed statistics with final revisions will be released later. Data for 

2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of Foreign and Domestic Commerce.



and retail coalyards increased from 37,017,000 tons at the beginning | 

of the year to 43,499,000 at the end. The net addition to consumers’ 

stocks was thus 6,482,000 tons during the year—an increase of 17.5 oo 

percent. In some instances, the flow into storage went to increase | 

reserves in anticipation of a possible stoppage of production when | 

the wage agreements should expire March 31, 1937. In general, how- 

ever, the additions to stock piles were no more than were necessary 

to keep pace with the increase in consumption, and the reserve on | 

‘hand January 1, 1937, was enough for 31.7 days compared with 30.2 

days the year before. In terms of current requirements, the reserves 

at the beginning of 1937 were therefore far below those built upon 

| -gome previous occasions, such as April 1, 1927, when a 53-day supply 

was.in storage. = ©. Bn Co | 

Stocks on the upper Lake docks increased by 12.1 percent during 

the year, or slightly less than the indicated increase in national | 

consumption. = | — | 

| Coal in cars unbilled at the mines or in classification yards in- 
creased 2.2 percent in tonnage during the year but decreased in rela- 

tion to demand. At the beginning of the year the unbilled loads 

were equivalent to. 0.9 day production and at the end of the year - 

toO.S8day. 0 
-Consumption.—Allowing for foreign trade and for changes in con- , 

- gumers’ stocks, the. total consumption in the United States was 

417,202,600 tons, an increase of 15.8 percent over the year 1935. 

The increase was widely distributed and was shared by nearly all of | 

the major classes of consumers. . (See table 5 and fig. 46.) By far . 

the largest increase centered around the revival of activity in steel. — 
| ‘Consumption of gas and steam coal at steel works and rolling mills : 

increased 14.7 percent over 1935. Consumption in furnace byproduct | 

coke ovens increased 38.1 percent and in beehive coke ovens 96.9 | 

percent. The total increase in the consumption of the iron and steel | 

industry was approximately 16,000,000 tons. Oo Co 

_ Gains in other channels of consumption, though less striking, were 

———yeal. The demand for locomotive fuel increased 13.2 percent. Rapid a 

expansion in sales of electric power, coinciding with the low heads of 

| water at some hydroelectric plants affected by the drought, brought 

an increase of 20.6 percent in the coal requirements of the electric 

power utilities, OC OO 

Consumption at cement mills advanced 38.3 percent and at general 7 

manufacturing plants 18.6 percent. Even the trade in coal for ships’ . , 

bunkers, which had largely passed to fuel oil, increased 3.4 percent 

during 1936. _ re | 
Price trends.—Prices stiffened in the cold weather of January and 

February but declined over the rest of the year. Trade-journal quo- 

tations on 61 grades of coal averaged $2.26 a ton, f. o. b. mines, in 

February 1936 as against $2.04 in the same month of the year before. 

Thereafter in each month from April to December 1936 the average 

quotations on the same coals ran somewhat below those of the corre- | 

sponding month of 1935. The average of the quotations for the entire _ 

year 1936 is $1.99 a ton, as against $2.04 in 1935—a decrease of 5 

cents. | —_ | | 

Other barometers likewise point to stationary or often declining 

prices. The average cost of railroad fuel, excluding direct freight 

| charges, was $1.89 a ton in 1936—exactly the same figure as the year 

before. The average price paid by Canadian buyers for American 

153336—37——51



790 MINERALS YEARBOOK, 1937 

coal, f. o. b. mines in the States, declined 6 cents a ton.2 Cost of 
coking coal delivered at merchant byproduct ovens declined 13 cents 
a ton. Costs of bunker coal delivered to vessels in foreign trade 

: declined 6 cents a ton. The average value of all coal exported from. 
the United States, reckoned at the port of loading, increased over 
1935, but this increase was only 6 mills per ton. 

The only barometer pointing definitely to an increase was the 
. average retail price in 38 of the principal cities. This price advanced __ 

10 cents a ton (1.2 percent) from an average of about $8.30 a ton in 
| 1935 to about $8.40 in 1936. The indicated rise, however, was con- 

fined to the period of exceptionally cold weather in the first portion : 
of the year. | oe oe 

Freight rates —The emergency surcharges in railroad freight rates, 
averaging about 12 cents a ton, which had been authorized April 18, 

- ---«- 1935, continued in effect until June 30, 1936. Effective July 1, they | 
were reduced to an average of approximately 9 cents a ton and re- 

| mained at that level to December 31, 1936, at which time they were 
discontinued. / Oo —_ oe 

The average freight charge per net ton of revenue bituminous coal 
: was $2.25 in 1936, as against $2.24 in 1935, It is evident, therefore, 

that in 1936, as in earlier years, the average freight charge was con- 
| siderably greater than the average price of coal, f. o. b. mines (table 7). 

Increased mechanization.—A marked increase in the installation of 
mechanical loading devices is indicated by manufacturers’ reports of 

_ sales made in 1936 (tables 28 and 29). Sales of mobile loading ma- _ 
chines and of conveyors established new records. Returns from 28 
manufacturers show sales of 344 mobile loading machines as against | 

| 115 in 1935—an increase of 199.1 percent. Sales of conveyors, includ- 
ing those equipped with duckbills, totaled 660 units—an increase of 

| 115 percent. Statistics of the tonnage loaded by machine are not yet | 
available, but it is clear that the final returns will show a large increase 
over the 47,177,000 tons mechanically loaded in 1935.4 

Growth of stripping—Further increase in the stripping of coal 
occurred in 1936. Six new stripping operations were begun or com- 
pleted during the year. In Illinois the tonnage produced by strip- 
ping increased 21.3 percent, while the tonnage from shaft mines in- 

| creased only 13 percent. It is clear that the final returns for the 
country as a whole will show an advance over the record of 1935, 
when 23,647,292 tons of bituminous coal and lignite were mined by 

: stripping in the United States. 
Mechanical cleaning.—Parallel activity marked mechanical cleaning 

by wet and pneumatic methods in 1936. A total of 36 installations 
was made during the year, with an annual capacity conservatively 
estimated at 8,000,000 tons of cleaned coal. Despite the increase 
in fixed charges, and often in labor, that it entails, mechanical 
cleaning is strengthening the industry’s position in competition with 
other fuels. 

: Trend of employment—The average number of men employed at 
bituminous-coal mines in 1935 was 462,403. Information so far avail- 
able points to a slight increase in the number employed during 1936. 
The monthly employment returns of the Bureau of Labor Statistics, 

3 Computed by J. R. Bradley from the Quarterly Trade Returns of the Canadian Government. The 
value of imports as recorded in the Canadian customs statistics represents the fair market price in the coun- . 
try of origin and excludes transportation costs. 

4See chapter on Progress of Mine Mechanization.
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covering 1,220 mines in 24 States, show an increase of 3 percent in | 
- number employed for 1936 over the previous year. Reports from the 
mining departments of three States which collect current records of 
employment indicate an average increase of 2.5 percent over 1935. If © 
these indicators are correct, the total number of men employed at all 

: mines in 1936 should fall somewhere between 467,000 and 476,000 
men. In comparison with 1929, when the industry employed 502,993, 

. this represents a decrease of 27,000 to 36,000 jobs. 
| However, the number of unemployed coal-mine workers probably 
a exceeds 36,000, as even in 1929 considerable numbers of bituminous 

miners were entirely jobless. | | | 
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FIGURE 46.—Tonnage of bituminous coal absorbed by the prinicpal branches of consumption, 1917-36. 
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FIGURE 47.—Monthly movement of bituminous coal in the major channels of distribution, 1935-36. 

The increase in number of men employed in 1936 was small in 
relation to the increase in production. There was, however, an 1m- 
provement in running time and a substantial gain in total pay rolls. 
The average hours worked per week at the mines reporting to the 
Bureau of Labor Statistics rose from 26.3 hours in 1935 to 28.9 in 
1936. Pay rolls during the same period increased 21.5 percent. 

5 U.S. Bureau of Labor Statistics, Employment and Pay Rolls, November 1936, Serial No. R. 495. In Feb- 
ruary 1336 the average number of hours worked per week at mines reporting was 32.8 hours and in November
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: Trend of capacity——The latest statistics of mine capacity relate to 

1935 (table 2). The long depression, which began in the coal industry 
immediately after 1923, had forced the closing or abandonment of 
several thousand mines and the liquidation of active capacity from | 
970,000,000 tons per year of 308 days in 1923 to 622,000,000 tons in 
1934. In 1935, with more men at work and more machinery in use, 
there was a slight increase in capacity, and the total per year of 308 
days amounted to 640,000,000 tons. 7 | . 

The figure of 308 days represents the potential full-time year before 
...... the hmitation of hours effected by the National Recovery Act Bitumi- a 

nous-Coal Code in October 1933. Under the 5-day week now prevail- 
ing, the potential full-time year is approximately 261 days (without 
allowing for the possibility of staggering work). At 261 days the 
capacity active in 1935 was 543,000,000 tons against an actual | | 

; production for the year of 372,373,122 tons. : 
Trend of fuel efficiency—Among the largest consumers of coal, 

| indicators point to the conclusion that the savings in fuel efficiency 
that have been so marked since the war are slowing down. Ten years 
ago the electric public-utility power plants were saving 6 percent a 

| year in the coal required to generate 1 kilowatt-hour. In 1936, 
| however, the average saving, as compared with the year before, was 

| cut to 1.0 percent, or 0.02 pound per kilowatt-hour. On steam railroads : 
the average consumption per 1,000 gross ton-miles in freight service | 
was reduced from 120 pounds in 1935 to 119 in 1936—a saving of 0.8 | 
percent. Ten or fifteen years ago the annual savings in railroad fuel - 

_ were averaging 3 percent. (See fig. 53.) | | | 
On the other hand, great. advances in fuel efficiency probably are | 

continuing in the smaller industrial establishments and in the field of | 
domestic consumption, which together account for a large fraction of 
the national demand. | | | : 

Competition of oil and gas—Competition of oil and gas continued 
active in 1936. Although the consumption of coal increased in the | 
competitive steamship-bunker, electric-power plant, and _raiuroad-fuel_...___ 
trades consumption of oil in the same trades increased still more. 

_Gas-utility companies sold 6.1 percent more manufactured gas but _ 
- 17.7 percent more natural gas than in 1935.6 There was further ex- | 

pansion in the use of oil burners in the domestic fuel market. — 
. Largely because of the revival of activity in the heavy industries 
and the pick-up in rail transportation, however, the proportion of 
bituminous coal in the national energy supply increased. At the low 
point of the depression, bituminous coal furnished 45.0 percent of the 

: total energy production. In 1935 the proportion was 45.1 percent | 
and in 1936, 47.1 percent. Compared with 1929, however, the pro- 

| py furnished by bituminous coal shows a marked decline (tables — 
8 to 10). 

Statistical tables—1986.—Tables 1 to 7 give the statistical record of 
the bituminous-coal industry in 1936, as indicated by the preliminary 
data available as this report is written. (See fig. 48.) | 

¢ American Gas Association. (Figures cover first 11 months.)



TABLE 1.—Bituminous coal in 1986 and comparisons with 1929-85 = 

[All tonnage figures represent net tons] i - 
rg pT Pr sr PP SSS SSS SYS A Le, 

: | 1936 Change | 

Production....-..------------ eee 534, 988, 593 309, 709, 872 359, 368, 022 372, 373, 122 434, 070, 000  -+-16.6% 
Exports to Canada and Mexico !_...._2 2 ee 14, 727, 482 8, 428, 829 10, 212, 285 9, 048, 827 — 9, 911, 987 +9. 6% 
Exports overseas and all other !____-.-...-.- eee 2, 701, 816 385, 218 656, 267 _ 698, 603 742, 973 +6.4% 
Imports 1.22222 eee eee ee 495, 000 186, 909 179, 661 201, 871 268, 987 +33. 2% 
Consumption in the United States (calculated) ?.._---.---- eek 519, 555, 000 306, 917, 000 347, 043, 000 360, 291, 563 417, 202, 600 +15. 8% 

—————— SS —E—E—=———— SS O_—E—E—E—E O E—E—EEEE SO —=>aana>>=aaq—EES —E—E—E—E————E__ , 

Stocks at end of year: ta 
Industrial consumers and retail yards. ...--..._--------.-.------.-------.--- 40, 300, 000 29, 666, 000 34, 476, 000 37, 017, 000 43, 499, 000 +17.5% 
Stocks on upper Lake docks............-.-_--.--------.-------e.------------ 8, 026, 065 6, 792, 703 7, 738, 288 6, 904, 419 7, 740, 446 +12.1% 
Unbilled loads, at mines or in classification yards 3_._.._._-...------._.-.--- 841, 000 1, 493, 700 1, 735, 900 | 1, 371, 500 1, 402, 050 +2. 2% 

Price indicators (average per net ton): . m 
Spot price, f.o.b. mines, trade-journal quotations 4............-...-..-.------| . (5) (5) (5) - $2. 04 $1. 99 —56 ot 

- Average cost of railroad fuel, excluding freight 6._______.._.._..-.--..--.----- $2. 01 ~ $1.66 $1. 84 $1. 89 $1. 89 0 @& 
Average price paid by Canadian buyers, f.o.b. American mines 7__.___.__... $1. 90 $1. 32 $1. 72 * $1.79 7 $1. 73 —6¢ 
Average cost of coking coal at merchant byproduct ovens 8_....-....--.-...-- $4, 22 $4. 14 $4. 37 $4. 61 8 $4. 48 —3¢ 
Average cost of bunker coal to vessels in foreign trade °......__....-- 222 .u.e $4. 57 $4. 10 $4. 39 $4. 66 9 $4. 60 —6¢ © 
Average valué of exports to all countries (at port) 10._......____-._.._----_ $3.77 $3. 37 $3. 72 | $3. 617 $3. 623 +066 -& 
Average retail price—38 cities 11._.......-._...-_--_----_--_-_---------------- $8.85 | $7.71 $8. 26 $8. 30 $8. 40 +10¢ = 

Value at mines, total..........-...--..- 0-2 --------------| $952, 781, 000 $406, 677, 000 $628, 383, 000 $658, 063,000 | $768, 000, 000 +16.7% © 
Average value, all coal, f.o.b. mines (per net ton).-........--....--.----.-.------ $1. 78 - $1.31 $1. 75 . $1.77 $1. 77 a) 
Average railroad freight charge per net ton 12. .....---..-.L_- 2 ee $2. 25 $2. 26 $2. 15 $2. 24 12 $2, 25 +i¢g 

. eee bl —=$—T—TE—=—>~=qq2m&—E—>——™™T nb —E—E—=So=>=>DaD9DRDa———————ESEE. OE _olTeE—T—T—=—E—eEee —l—=E—EeEeE=E=E=eEeeeEeeeeeE=S - 

Underground loading machinery sold to bituminous mines: 13 : . ~~ 
Mobile loading machines (number).......-.--------------------------------| (8) (8) 52 115 344 +199.1% § 
Scrapers (number) _-.-.----------.--.-------------------------- === a ()) (3) 15 14 19 +35.7% A 
Conveyors, including those with duckbills (umits)............ 22.222... (5) (5) 279 307 660 +115. 0%. 
Pit-car loaders (units)...-..---.------- ee (8) (5) 14 23 9 —60. 9% 

Average number of men employed at mines operating 14___...-__..-......---.--- 502, 993 406, 380 458, 011 462, 403 14 467, 000 - +1 to 3% . 
. 0 . 

476, 000 

Fuel-efficiency indicators: . . . 
Pounds coal per kw.-hr. at electric power plants _...-..._-.___..-....-.-.-- 1. 69 1. 50 1. 47 1. 46 1, 45 —0.7% 
Pounds per 1,000 gross ton-miles—railroads 16__.............2.--.-...-----.-- 125 123 122 | 120 | 119 —0.8% 

Percentage of total national energy supply supplied by bituminous coal !7___.__. 52. 8% 45.0% 46. 1% 45.1% 47.1% +2.0 points



. | fos . 

| ' 

, | 

1 Figures on imports and exports compiled by M. B. Price, of the U. 8. Bureau of Mines, tries including Canada. Exports to overseas destinations only excluding those to Canada 
from records of the Bureau of Foreign and Domestic Commerce. —_ and Mexico, show an increase in average value per ton of 13 cents in 1936 over 1935, but it 

2 Production plus imports minus exports plus or minus net changes in consumers’ is uncertain how far this is affected by changes in grades and in freight rates. 
stocks. 41 Bureau of Labor Statistics, with allowance for months between the quarterly returns. - 

3 Association of American Railroads. ; | 12 Average receipts per net ton of revenue bituminous coal originated, as reported by the 
4 Unweighted average of spot price quotations, f.o.b. mines, on 61 grades and sizes of Interstate Commerce Commission. a 

bituminous coal, as quoted currently in the Coal and Coal Trade Journal. Computed 13 Plein, L. N., and Tryon, F. G., Sales of Mechanical Loading and Cleaning Equip- 
by J. R. Bradley. No attempt was made to weight the various coals nor to testthe | ment for Use in Coal Mines in 1936: Min. Cong. Jour., February 1937, pp. 57-60. . 
accuracy of quotations. The figures, however, give a rough measure of the trend of the 14 Figures for 1929 to 1935 are based on the detailed reports of all mine operators producing 
spot market. _ | ing over 1,000 tons to the U. 8. Bureau of Mines. The figure for 1936 is estimated from the 

6 Data not available. ; ; ; | monthly employment index of the U. S. Bureau of Labor Statistics, which covers about 
6 Interstate Commerce Commission. Excludes direct freight charges. . half of the men employed in the industry, and from current monthly reports of certain 
7 Computed by J. R. Bradley from the Quarterly Trade Returns of the Canadian State mine departments The 1936 report of the Colorado mine inspector shows an . 

Government. The value of imports as recorded in the Canadian customs statistics increase in the number employed of 6.2 percent over 1935, that of the West Virginia 
represents the fair market price in the country of origin and excludes transportation costs. Department of Mines shows an increase of 3.0 percent, while that of Illinois indicates no 

8 As reported by coke operators to the U. S. Bureau of Mines. change over the preceding year. 
* Computed _by J. R. Bradley from records of the Bureau of Foreign and Domestic 15 U. 8. Geological Survey. , 

Commerce. The average cost declined from $4.66 per net ton in 1935 to $4.60 in 1936. 16 Interstate Commerce Commission. 
1@ Computed from records of the Bureau of Foreign and Domestic Commerce. The 17 See tables 8 to 10. 

figure represents the average value at the point of export of shipments to all foreign coun- 

| , 2 
| 2 
| | > | | mH 

| : : 

. . 

| | “I | | | . <© | | | ! | oO



: | TABLE 2.—Salient trends in bituminous mine operation, 1913-85 : ~ : 

+ EEE 
a4 . 

1913 1923 1929 1932 * 1934 1935 

Production: - 
Loaded at mines for shipment by rail_.__.........._...___...-.---net tons-- 392, 743, 412 488, 974, 496 474, 868, 165 276, 142, 037 313, 303, 729 319, 741, 376 | 
Loaded at mines for shipment by water_...-__.-......--..---..-.-.--do-_-- 10, 690, 834 16, 884, 799 23, 066, 289 - 9, 365, 782 15, 127, 968 18, 327, 282 
Made into coke at mines__-___._.._.__-_._.-__------------------------d0_--- 49, 458, 320 27, 859, 316 9, 128, 607 1, 098, 458 1, 647, 805 1, 467, 902 

Used at mines for Colliery fuel. - 9 ----nenenvnrrecetccccte ttt 11, 670, 903 8, 765, O11 4, 662, 974 2, 780, 889 , i 175, oh 3 102, goL 
ommercial sales by truck or wagon__..-...-....---...------.----..--d0...- » (09, » JOU, 

Other local sales, used by employees, etc..__......-...----.--.--------d0___. \ 18, 871, 828 22, 081, 040 23, 262, 558 | 20, 392, 706 { 7, 374, 143 7, 773, 619 

Total production..............--...-.-------------2 eee dL 478, 435, 297 564, 564, 662 534, 988,593 | 309, 709, 872 359, 368, 022 372, 373, 122 - 

Number of active mines of commercial size: i 
Class 1 (200,000 tons or more)__...--..----------------------------number- - 604 748 827 465 551 561 
Class 2 (100,000 to 200,000 tons) _-.........--....--------.--------.----d0_._- 837 935 660 477 485 479 Ee} 
Class 3 (50,000 to 100,000 tons) ___._-_.___---_--.....-.--..--- 2-2-2. do... 959 1,176 668 469 479 503 ro 
Class 4 (10,000 to 50,000 tons) .__-_.----.--------.---- dO. 1, 558 2, 742 1, 361 1,111 1, 072 1,056 > 
Class 5 (1,000 to 10,000 tons) -_-..------.------------------------------d0__.} 1, 728 3, 730 2, 541 2, 905 3, 671 3, 716 Oo 

Total number over 1,000 tons_...__-____-.......-.---.-----.-----.--d0o_-.. 5, 776 9, 331 6, 057 5, 427 2 6, 258 2 6, 315 I 
Percent of output from mines in classes 1 and 2..__.._.._.........._...percent.. 75.4 70. 4 83.1 77.5 80.5 80.7 kf 

Average number of men employed at mines active: 7 > 
Underground... _..--.-.-------- ene - ener ee eee e eee neee-e----MeN_- 494, 238 600, 305 433, 999 - 845, 905 384, 947 389,042 
Surface, including strip pits._..................-.---..----..---------d0..-.] | 77, 644 104, 488 |. «68, 994 60, 475 73, 064 72, 461 % 

Total... 2.2222 eee ee ee eee eee eee enn en OWL 571, 882 704, 793 502, 993 406, 380 458, 011 462, 408 4 

Average number of days mines operated..__._..--------+.----------------days..}) 232 179 219 | | . 146 17 179 + * | 
Nominal length of established full-time week 3__..............--.----...hours__| 51.6] - 48.4 48.5 | 48.6) 40.0 and 35.1 31 © 
Capacity of active mines with existing labor force: a, ce —_ O29 

Per year of 308 days (full time before October 1933)...............-net tons. . 635, 000,000 | . 970,000,000,;. 752, 000, 000 653, 000, 000 622,000,000 ; 640,000,000 =I 
Per year of 261 days (5-day week basis).............-....-------.--.--d0.... 538,000,000 |. 823, 000,.000 .. 638; 000, 000 554, 000, 000 527, 000, 000 5438, 000, 000 

Output per man per day 4...-.-2---- eee eee Oe] 3.61 | - 4,47 4.85 5. 22 _ 4,40 a 4, 50 
Output per man per year_._._......-.-.-.------------- 42-22 n-ne 02. 837 801 1,064); 762 - 786 805 
Underground output cut by machine-__...-...-------------------------percent..| 50:7] 68.3 |. 78.4 84.1] - 84.1. 84,2 
Underground output mechanically loaded.._.............-.-2-.----------dO__._}.--- eee a 0.3 7.4 12.6 | 12.2 13.5 
Quantity mined by stripping-_..__...._-.-.-.-...-...-.-...-.-.....-_net tons... 5 1, 280, 946 ' 11, 940, 134 20, 268, 099 |. 19, 641, 128 . 20, 789, 641 | 23, 647, 292 
Quantity cleaned by wet or pneumatic processes 6. ..........-....-----..d0.... 22, 069, 691. --20, 140,385 | 32, 271,950 27, 357, 599 | 35, 853, 714 39, 511, 176 

1 The earliest year in which figures were collected in strictly comparable form was 1933, when commercial sales by truck and wagon were 15,462,739 tons. ; _ : 
2 The increase in number of mines shown for 1934 and 1935 over preceding years is largely due to more complete coverage of small trucking mines made possible by cooperation of — 

the N. R. A. divisional code authorities. See Minerals Yearhook, 1936, pp. 561-564. Oe re ts a, Lo 
3 The figures represent the full-time week as reported by the operator, not the hours actually worked by the men. fo ee ee oo 
4 Affected by changes in length of working day. __. . . De ae CO oe . hy oo oO 
§ Figures for 1914, the year of earliest record. re - Ss 
6 Exclusive of central washeries operated by consumers. . i Ss pe eee oe . -



TABLE 3.—Preliminary statistics of coal production in 1936, by States, with final figures for earlier years . 
| ! | 

Production (thousands of net tons) Percent of total bituminous 

I LAL Change, || ————.|—-————>—— ?— OO T——————— 
State | | en i 1936 percent, 1936 

- 1913 | 1923 | 1929 | 1932 | 1934 | 1935 | prelim- | 1935-86 |! 1913 | 1923 | 1929 | 1932 | 1934 | 1935 | prelim- 
Te | ~ _ inary . nary 

, | . . a a . 

Alaska___........------------------------ 2 120 101] 108 108 119 138 | . +16.0 (2) . 02 .02 03}. .08 . 08 03 Alabama..........----.------------------| 17,678 | 20,458 | 17,944] 7,857} 9,142] 8,505 | 11,730 | +37.9 3.69 | 3.62] 3:35] 254] 254) 229] 2.70 Arkansas......-.-------------------------| 2,234] 1,207] 1,695 | 1,033. 856.| 1, 138 \ 3125} +432.3 { 47 23 821.38 24 . 30 \ 79 ae Oklahoma.........-.-.-------------------| 4,166 | _2,885 | 3,774 |.) 1,255 | 1,208} 1,229 ’ a .87 | -.51 71 41 . 34 33 : Oolorado.._...---.-----------------------] 9,282 | 10,346 | 9,921 | 5,599] 5,211| 5,911] 6,768| +145 193) 1.83} 1.85] 1.81] 4145] 1.59 1. 56 
A us | Oe Bi} 3] a] oo |] os OF] at \ sor} or} .o1 01 7 

Illinois. .......-22222220 222] 61, 619 | 79,810 | 60, 658 | (33,475 | 41,272 | 44,525 | 50,526] +13.5 || 12.88|° 14.05] 11.34| 10.81] 11.48] 11.96| 11.64 Indiana... ....-----.---------------------| 17,166 | 26,229 | 18,344 | 13,324 | 14,704} 15,754 | 17,410| +10.5 3.59} 465] 3.43] 4.30] 4.121 4,23 4.01 | lowa.....--------------------------------| 7,526 | 5,711 | 4,241 | | 3,862} 3.3671 3.650} 3,.550| —2.7 157} LOL} .79] 1.25 94 . 98 82 mo Kansas.......-.-..-----------------------| 7,202 | 4,443 | 2,976 |.| 1,953 | 2,508 | 2 686 \ 6.650| +5.0 { 1. 51 79 . 56 . 63 .70 72 \ 153 Missouri. ._...--------------------------| 4,318 | 3,403 | 4,030| | 4,070| 3/352] 3,646 0 . 90 . 60 .75 | 1.381 .93 . 98 | Kentucky: Eastern. .-..---.-...-------.-| 11,099 | 33,887 | 46,025 | (25,760 | 30,311 | 32,627 | 39,150) +20.0 2.32] 6.00) 860) 832) 844| 876/ 902 6 ve 7 Western...---.---------------| 8, 518.} 10,890 | 14,437] | 9,540| 8215] 8134] 8420] +3.5 1.78 | 1.93] 270) 3.08} 229) 218] 19 & Maryland........--..--------------------| 4,780 | 2,286 | 2,649| 1,429] 1,627] 1,678] 1,695] +41.0 1.00 .40 . 50 46 45) .45/ 130-5 Michigan.........-.--------.---..--------| 1,282 | 1,172 805 | | 446 622 628 580 | .—7.6 26} 21 15 14 17] 217 130 fy Montana.....-......---------------------| 3,241 | 3,148 | 3, 408 | 2,125 | 2,566 | 2,759! 3,195 | +415.8 . 68 . 56 . 64 69). 71 74 74 : New Mexico...........-------------------] 3,709 | 2,915 | 2,623 | | 1,263 | 1,259] 1,389] 1,600] +15.2 .78 . 52 49 Al 34 387 yn . North Dakota._...-.-...---.------------- 495 | 1,386 | 1,862| 1,740] 1,754] 1,956 : .10 25 35 56 49 52 1) : | South Dakota.--.----.--.--..-...-...... uj 7 u i3| ’ 49 42 13 [f 2258 | +147 11) a) (1!) (1) 02! lor} ay lp -82 Ohio__.........---.-..-2-..----.---------| 36,200 | 40,546 | 28, 689 13,909} 20,691 | 21,153 | 23,030] -+8.9 7.57| 7.18| 443] 4.491 5.76| 65.68 5. 30 Pennsylvania (bituminous) .....-.--.-----| 173,781 | 171, 880 | 143, 516 |. 74,776 | 89,826 |.91,405 | 108,527] +18.7 || 36.32] 30.45} 26.83| 24.14{1 25.00| 24.55} 25.00 Tennessee._...---------------------------| 6,860 | 6,040] 5,406 | 3,588 | 4,136 | 4138] 5,070| +22.5 1.43] 107} 101) 114] 115] Lu 1.17 | Texas... 0-22. -------nnennennennnee-----| 2,420] 1,187 | 1,101] 687 759 758}  780| +291). 81 21 . 20 21 21 20} ~~ 18 . Utah...-.2-2 222-2 ----------------------| 8,255 | 4,720 | 5,161 | | 2,852 | 2,406 | 2,947 | 3,170]. -+7.6 68 . 84 97 92: 67] = .791 2 7B : 
Woshingioas | Bare | “ede | TRE] DEP] Say | $067 | 080 | fang |) 1.85) 208 | 238) 248) 261) 260) 268 Washington__...-..--------2---. 22 eee , , , , ; dL +-12, . 52. . ie . _ . West Virginia............----.-.-.-------| 71, 254 | 107,900 | 138,519 | 85,609 | 98,134 | 99,179 | 117,485 | +18.5 || 14:89] 19.11 | 25.89| 27.64! 27.31| 26641 27:06 . Wyoming. ......--..-.-------------------| 7,303 | 7,675 | 6,705 | | 4,171 |. 4,368]. 5,177| 5,785 | +11.7 155] 1.34] 1.25] 41.35) 1.22]! 1.39 1.33 
Other States 2___..----.22-- 2 73 20 20 | | 23} 38 _ 25 25 0 . Ol (1) (4) .O1 .01 . 01 . 01 

"Total bituminous................---| 478, 435 | 564, 565 | 534, 989 om 710 | 359, 368 | 372,873 | 434,070 | -+16.6 || 100.00 | 100.00 |- 100.00 | 100.00} 100.00 | 100.00 | 100.00 - 
Pennsylvania anthracite...............-..| 91,525 | 93,339 | 73,828 49, 855 | 57,168 |. 52,159 | 54,760} +5.0 |/_..-_.__|.----.2|---- ee |e }ee eee || | 

. | eer || een | meneame | emn——necren| mene meme | eer | ate nt | eer me Grand total. ...--..----------------| 569, 960 | 657, 904 | 608,817 | 859, 565 | 416, 536 | 424,532 | 488,830 | +15.1 /|.....-..|.--2--2-[--------|eeeeee ee [eee fee fee | 

1 Less than 0.01. | | oe | ~J 
4 Includes Arizona, California, Idaho, Nebraska, Nevada, and Oregon. The States reporting are not identical from year to year. . | S



TABLE 4.—Estimated monthly production of coal, in 1936, by States (in thousands of net tons) a . 

[For notes as to sources and tonnage included see “‘Sources of data and acknowledgments.” For certain States, the estimates here presented, which are based on latest available 0° 
data, differ slightly from the current figures previously published in the Weekly Coal Reports] 

- Tov - « 
State January |February| March | April May June July | August Septem October | N Ser, Decem Total | 

Alaska....----.--....-------------------- 11 ( @g il 12 11 11 11 14 |. 16 12 10 10 138 «| 
Alabama. ._....-..-.--.----.------------- 1, 040 1, 036 910 940 - 890 857 |. —s- 897 916 993 1, 034 1, 050. 1, 167 11, 730 
Arkansas and Oklahoma.......-..--.---- 464 490 139 69 58 86 143 235 * 334° 401 | . 385 371 3, 125 . 
Colorado. ......-.-._--------------------- 756 858 490 426 284 305 293 400 565 785 736 870 6, 768 
Georgia and North Carolina.....-.------- 2 2 2 2] 2 2 1 2 2 2 2 2 23 
Tilinois_......-...--..--.----------------- 5, 580 5, 810 3, 984 3, 227 2, 492 2, 763 3, 125 3, 483 3, 756 5, 123 5, 062 6, 121 50,526 
Indiana...2- 1-2. ee 1, 910 1, 823 1, 566 1, 232 1, 005 1, 016 1,018 | 1, 150 1, 316 1, 668 1, 700 2, 006 17, 410 = 
Towa......------- ee en ee eee ee nee ee 467 425 299 241 195 |: 207 202 195 266 319 344 390 3, 560 2 
Kansas and Missouri_.....-..--.-.------- 829 808 528 . 391 334 333 411 454 527 627 633 775 6, 650 bx} 
Kentucky: Eastern.....-..-.----..------ 3, 560 3, 398 2, 631 2, 816 2, 996 2, 920 2, 995 3, 091 3, 373 3, 920 3, 748 3, 702 39, 150 kd 

Western........----.-----...- 970 981 543 538 389 | - 432 509 590 695 825 898 1, 050 8, 420 ; 
Maryland._....-.....-..------.---------- 182 188 125 130 108 116 | 120 130 142 150 130 174 1, 695 s 
Michigan.............---.-.----.--------- 67 85 70 54 13 6 16 18 54: 52 67 78 580 tN 
Montana_...-.....-.-.------------------- 350 350 262 193 150 183 193 210 265 334 343 362 3, 195 
New Mexico......_.--.-.-.-.------------- 152 155 110 115 99 109 122 111 118 163 | 156 190 1,600 
North and South Dakota...___..._...-._.- 372 347 153 120 51 48 63 70: 172 338 282 242); £2,258 EX 
Ohio... -.---.---- eee 2, 257 2, 325 1, 740 1,669} + 1,411 . 1,483 1,558 |}. 1, 685 1, 843 . 2, 333 2, 249 2, 527 23, 030 > 
Pennsylvania........-...-.------.-------- 8,505 | 9, 046 7, 208 7, 864 7, 786 8, 010 8, 939 8, 901 9, 706 10, 745 10, 368 11, 449 108,527. kg . 
Texas. .....-. 2 ---- ee eee — 68 65 64 62 . 60 59 57 61 67 70 80 67 780 bo 
Tennessee......-....--------------------- 492 506 370 402 307 | . .- 321 362 363 456 488 478 525 5,070 © 
Utah....--- 22 - eee 376 415 |» 200 |. 190 122 108 107 168 333 380 383 — 888 3, 170 O 
Virginia.__..------- 22 1,010} | 1,045 767 796 762 777 900 930° 1, 060 1, 213 1, 145 1, 225 11,630 
Washington____..-.--....._-.---..-.----. 157 204 130 115 95 | . 103 |. 118 114 176 182 170 186 1,750 < . 
West Virginia: Southern !.._......-.....-| 7,360 7, 588 6, 514 6, 411 6, 510 _ 6,932 | . 7,308 7, 387 8, 188 8, 928 8, 188 8, 376 89,640 yu 

Northern 2._.._......----- 2, 320 2, 515 2, 293 2, 032 2, 235 1, 765 2, 180 2, 014 2, 302. 2, 600 2, 707 2, 882 27,845 © 
Wyoming. ..-.-..2.-22 22+ ee 536 678 415 405 317 313 355 392 . 615 627 613 619 5, 785 & 
Other States_.......--------------------- 2 2 3 2 2 2 2 2 2 2 2 2 25 . 

Total bituminous. .........-------- 39, 795 41, 154 31, 527 30, 454 . 28,684 | 29, 217 32, 005 33, 086 37, 192 -43, 321 41,879 45, 756 434, 070 
Pennsylvania anthracite............------ 5, 333 6, 975 3, 061 4, 773 5, 121 4,306 | 3, 925 3, 503 3, 874 4, 608 4, 334 4, 947 54, 760 

Grand total........--.--.-----...--| 45, 128 48, 129 34, 588 35, 227 33, 805 33, 523 35, 930 36, 589 41, 066 47, 929 46, 213 50, 703 488, 830 , 

aw 

1 Includes operations on the N. & W., C. & O., Virginian, K. & M., B. C. & G., and on the B. & O. in Kanawha, Mason, and Clay Counties. 
2 Rest of State, including the Panhandle district, and Grant, Mineral, and Tucker Counties. .
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FIGURE 48.—Trends of bituminous-coal production, realization, mine capacity, and net income or deficit 
in the United States, 1899-1936. . : 

j 

TABLE 5.—Changes in the United States consumption of bituminous coal by such 
classes of consumers as report currently, and by all other consumers, 1917-36, in 3 

thousand net tons | 

[Information on several other classes of consumers is available for certain years. The items shown in this . 
table are selected because they are available in strictly comparable form for each year] 

ee 
Consumed in the United States Exported. oe 

Toke ——=S 9 —fotal---- 

ver} Gy Bleeppamx- Pogo OKO Ta | Total | To. | other | Sheen” 
: ers, con- {Canada} coun- | SUMP | 

liery | power | toreion fuel, Bee- By- other sump- | and tries tion 
fuel | utili- trade 2! classI| hive |product| uses 5 ons Mexico! (sea. |..224 

tries ! roads 3 | ovens ‘| ovens 4 borne) exports’ 

1917.......| 12,117 | 33, 500 | 7, 709 {133, 421 | 52, 247 | 31, 506 |258, 909 |529, 409 | 18,327 | 5,512 | 553, 248 
1918. _____.| 12,521 | 34,500 | 6,189 |134, 214 } 48,160 | 36,868 |258, 141 |530, 593 | 18,316 | 4, 034 | 552, 943 
1919. _.____| 11,062 | 35,100 | 8, 224 1119, 692 | 29,730 | 35, 857 {241,993 |481, 658 | 12, 064 | 8,050 | 501, 772 
1920_____._| 11,896 | 37, 124 | 10, 486 |135, 414 | 31,986 | 44, 205 |237, 484 |508, 595 | 16, 458 | 22,059 | 547, 112 
1921.______| 9,123 | 31,585 | 8,453 {107,910 | 8,475 | 28,713 |197, 590 |391, 849 | 13, 590 | 9,541 | 414, 980 
1922__.__..| 7,831 | 34,179 | 4,615 |113, 163 | 13, 286 | 41,053 |212, 788 |426, 915 | 10, 938 | 1,475 | 439, 328 
1923.__....| 8,765 | 38,966 | 5,093 |131, 492 | 30,084 | 54, 276 |250, 317 [518,993 | 16, 960 | 4,494 | 540, 447 

1924____.._| 6,618 | 37,556 | 4,460 |117, 247 | 15,914 } 49, 061 |253, 148 |484, 004 12,746 | 4,354 | 501, 104 

1925..__...| 5,776 | 40,222 | 4,866 |117, 714 | 17,423 | 57, 110 |256, 082 |499, 193 18, 547 | 3,915 | 516, 655 

1926.___...| 5,728 | 41,311 | 7, 736 |122,823 | 19,225 | 63,647 |272, 111 |532, 581 | 13, 762 21, 510 | 567, 853 

1927.__....| 4,930 | 41,888 | 4,565 1115, 883 | 11,208 | 63, 240 |258, 087 /499, 801 | 14,724) 3, 288 | 517, 813 

1928_._._..| 4,602 | 41,350 | 4,294 {112,382 | 7,018 | 70, 166 [259,016 /498, 828 | 14, 050 | 2,114 | 514, 992 

1929.._..._| 4,663 | 44,937 | 4,287 |113, 894 | 10,028 | 76,759 264,987 /519, 555 | 14, 727 | 2,702 | 536, 984 

1930.....--| 3,993 | 42,898 | 3,497 |'98,400 | 4,284 | 65,521 /236,397 |454,990 | 13,667 | 2, 210 | 470, 867 

1931__....-| 3,205 | 38,735 | 2,195 | 81,725 | 1,767 | 46,846 |197, 396 |371,869 | 10,647 | 1, 479 | 383, 995 

1932__.....| 2,781 | 30,290 | 1,350 | 66,498 | 1,030 | 30,887 |174,081 [306,917 | 8, 429 385 | 315, 731 

1933_____..| 2,858 | 30,575 | 1,316 | 66,198 | 1,461 | 38,681 |180, 659 /321,748 | 8, 600 437 } 330, 785 

1934___....| 3,175 | 33,555 | 1,321 | 70,496 | 1,635 | 44,343 192, 518 (347,043 } 10,213 656 | 357, 912 

1935.......| 3,103 | 34,807 | 1,576 | 71,335 | 1,469 | 49,046 |198,956 (360,292 | 9,044 698 | 370, 034 

1936 8..._..| 3,606 | 41,973 | 1,630 | 80,751 | 2,893 | 63,976 {222,374 {417,203 | 9,912 743 | 427,858 

10. S. Geol. Survey and Federal Power Commission. Represents all coal consumed by public utility 
power plants in power generation, including a small amount of anthracite. 

? Bureau of Foreign and Domestic Commerce. . ; 
3 Interstate Commerce Commission. Represents bituminous coal consumed as locomotive fuel by class I 

steam railways, excluding switching and terminal companies. Figure for 1936 partly estimated. 

4U. 8S. Bureau of Mines. . 
- 8 Obtained by subtracting the known items from the calculated total consumption. Includes general , 

manufacturing, domesticand many miscellaneous uses. ss. 
6 Production plus imports minus exports, plus or minus changes in consumers’ stocks. 

? Note that consumption includes the smal] amount imported. . oo 

§ Preliminary. ,
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Taste 6.—Trends in distribution of bituminous coal, 1923-36 (tonnage figures in 
| a _- thousands of net tons) _ | | 

[For details and sources of data see Monthly Report on Distribution of Coal Shipments] 

es 93 | 929 1932 1933 

. Do . Net | Net ‘Net Net 
| tons” Percent tons Percent tons Percent tons Percent 

New England receipts: | , : a / : 
Via rail across the Hudson. __...| 9,634 | 41.9] 6,781 31.9 | 4,544] 30.04 4,787 29. 7 
Via tidewater: from northern oo . fo 

— ports. .__-.-..-.--------.-..---| 3,703.| . 16.1 | 1,570" 7.4 704) 4.6 791 4.9 
Via tidewater from southern - poo 

| ports..-..22.-..-.-1.---2..---| 9, 671,] 42.0 | 12,875 | 60.7 | 9,914 | 65.4 | 10, 560 65. 4 

: Total...-..-------.----------] 23,008 | 100.0 | 21,226 | 100.0 | 15,162} 100.0 | 16,138 | 100.0 

a Tidewater loadings: : pf | | : 
By ports: che - “ ; . 

. At New York and Phila- | po _ . 
delphia__..-_._-...---------| 14,693 | .39.2 | 12,226 |. 32.1] 9,197 34.3 | 8,493 | 313 

Y At Baltimore, Hampton; _. foo, 
" . Roads, and Charleston__-__| 22, 828 60.8 | 25,825 | 67.9 | 17, 580 65.7 | 18, 633 68.7 . 

- Total........--.-.------| 37,521 | 100.0 | 38,051 | 100.0 | 26,777 | 100.0 | 27,126 | 100.0 

By fields of origin: me. ne op . | 
From Pennsylvania and . 
northern West. Virginia.._.| 19,760 |. 52.7 | 15, 516 40.8 | 10, 226 38.2 | 9, 698 35. 8 

. From southern low-volatile..| 13,619 } 36.3 | 17,103 |. 44.9 | 11, 670 43.6 | 12, 892 47.5 
From southern high-volatile.| 4,142 | 11.0} 5,482} © 14. 3] 4,881 18.2 | 4,536 16.7 

a | Total_._.......--..--------| 37,521 | 100.0 | 38,051 | 100.0 | 26,777 | 100.0 | 27,126 | 100.0 

_ By destination: | | 
‘ To New England _-__._...--_| 13, 374 35.6 | 14,445 | 38.0] 10,618 | 39.7 | 11,351 41.8 
‘ Foreign...-.----------------| 5, 122 13.7 | 2,852 7.5 411 1.5 - 601 1.9 
. Bunkers. -....-.------------] 5,442 14.5 | 5,507 14.5 | 1,574 5.9 | 1,570 5.8 

‘Inside capes and other ton- 1. . ° oS 
. | nage..--..---------.-------] 18, 583. | 36.2. | 15,247 | -40.0 | 14,174 | 52.9 | 13,704]. 50.5 

oo Total__.__..-.-.----------] 37,521 | 100.0 | 38,051 | 100.0 | 26,777 100.0°| 27,126} ~100.0 

| Lake Erie loadings (cargo and fuel): , : | 4. 
By fields of origin: oo ot 

} From Ohio....-----.--------|_ 6,417 | 20.9 | 8,734 9.5 | 1,613 6.4 | 2,588 8.0 
From Pittsburgh and other 
Pennsylvania___..-._.---_| 9, 980 32.4 | 8, 586 21.8 | 7, 761 30.8 | 8,914 27.6 

From Moundsville, Fair- 
mont, Cumberland-Pied- . ° 
mont__..-...-------------.| 3,277 10.7 | 2,184 5.5 1, 278 5.1 1, 311 4.1 

From southern West Vir- 
ginia, high-volatile_......._| 4,994 16.2 | 10, 233 26.0 | 6,025 23.9 | 7,363 22.7 

From southern West Vir- ; 
ginia, low-volatile._....._} 2, 871 9.3 7, 656 19.4} 4,202] 16.7 6, 544 20. 2 

From east Kentucky, Ten- . fo 
nessee, and Virginia_._....| 3, 229 10.5 6,991 | 17.8 4, 294 17.1 5, 613 17, 4 

Total___.-.___.-._-.-._-__| 30, 768 100.0 |. 39, 384 100.0 | 25, 173 100.0 | 32, 333 100. 0 

By destinations (cargo only): |. . 7” | 
To American points. ___....- 24, 172 81.5 | 31,943 84.2 | 20, 014 81.7 | 26, 065 83.1 
To Canadian points._..__...| 5,475 18.5 !} 6,007 15.8 | 4,477 18.3 | 5,314; 16.9 

Total_...-.-.--------------| 29,647 | 100.0 | 37,950 | 100.0 | 24,491 | 100.0 | 31,379] 100.0 
Across Lake Michigan car ferry_-....| 1,373 |.-._-.-_| 1,282 |_._____- 714 [oo ee 746 {---- 2. 

West-bound. rail to Mississippi | | 
Valley:2 
From Ohio. .__--_.-.-..--.----_.| 22,970 |. 14.7 | 12,912 7.8 | 7,823 8.8 | 10,965 12.1 
From Pennsylvania._....__._._.| 15,853 |. 10.1 | 21,885 13.3 | 7,842 8.8 | 6,640 7.3 
From northern West. Virginia- | | 
Cumberland-Piedmont________] 2, 509 1.6} 5, 464 3.3 | 2,871 3..2.| 3,127 3.4 

From southern West Virginia, | . 
high-volatile._......___________| 17, 525 11.2 | 25, 148 15.3 | 18, 733 15.4 | 14, 048 15.5 

From southern West Virginia, 
low-volatile......-..-__...____.] 18, 535 8.6 | 23, 691 14.4 | 13, 743 15.4 | 14, 490 15.9 

From east Kentucky, Tennessee, | 
and Virginia_...._____.___.__..| 17, 789 11.3 | 24,057 14.6 | 12,479 14.1 | 12,809 | 14.1 

Total from. Appalachian . pe 
fields._..-.----------.-..-.| 90,181 | 57.5 }118,157 | 68.7 | 58,491 | 65.7 | 62,079 | . 68.3 

See footnotes at end of table. | . . a oe : “8 .
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TaBLe 6.—Trends in distribution of bituminous_coal, 1923-36 (tonnage figures on : 
| _ thousands of net tons) Continued | os a 

[For details and sources of data see Monthly Report on Distribution of Coal Shipments] | 

: | 1923 1929 1932 1933 | | 

a a % a ret, Percent}-. et | Percent Net Percent et Percent : 

‘West-bound rail to Mississippi : | a oo 
oe -Vailley—Continued. es es es | pf 

From [linois.....2.........._--.] 48,401-| 30.9 | 34, 863 21.2 | 17,783 | 20.0 | 18, 229 20. 0 
From Indiana-_-_.._..--..-.-_--..| 14, 549 9.3 | 10, 589 6.4 | 8, 490. 9.5 | 8,098 8.9 
From west Kentucky 3..........| 3, 569 2.3.| 6,175 3.7 | 4,201 (4.8 | 2, 545 2.8 

Total from Middle West fields. | 66,519 | 42.5 | 51,627 31.3 | 30, 474 34.3 | 28,872 31.7 

, Grand total. ........---.--..|156, 700 | 100.0 {164,784 | 100.0 | 88,965 | 100.0 | 90,951 | 100.0 : 

Total shipments from other groups:4 :| — 
From Michigan..._...........-.| 1,086 5,2 745 5.1 341 5.1 241 bl : 

- From upper lake docks, all} , 
__ deliveries___..-.----...--..-...|No data]_....._.|No data}__....__] 11, 468 53.7 | 11,390 53.4 - 
“From Iowa, Missouri, Kansas___| 12,222 | (52.2 | 9,488 51.8 | 7,818 | 52.5 | 6,621 52.0 
From Arkansas, Oklahoma, |- , 

. Texas_...---2.-222----_----__| 5, 125 5.9 | 6,337 54.2 | 2,815 5.9 | - 2,840 5.9 
From far western fields___...._.__| 30, 286 55.4 | 29, 705 55.6 | 16,706 | 55.41 15, 840 54,7 
From Alabama........------.--- 19, 569 53.5 | 17, 503 §3.3 | 7,577 §2.4:1 8, 506 § 2.5 

ce oo : 1934 1985 1936 - : 

_ . o | Net tons Percent Net tons | Percent | Net-tons Percent 

New England receipts: ; Pretiminary 
. Via rail across the Hudson_---._-__._- 5, 422 31.6 5,210;  30.9|. 5,000/° 28.5 

. Via tidewater from northern ports._..| _ . 1,089 - 6.3 1, 067 6.3 755} 4.3 
| ‘- Via tidewater from southern ports_...| 10, 662 62.1 10,606 | 62.8 11, 774 67.2 

—) Motal. 2-222 eee -e------e--ee-----| 17,178 | 100.0 | 16, 888 100.0 | 17,529 | 100.0 | : 

‘Tidewater loadings: 
_ By ports: . ; 

At New York and Philadelphia__- 9, 120 31.7 8, 885 30. 7 . 9, 203 29. 7 
At Baltimore, Hampton Roads, " 

ned Charleston. cases -——}9, 623- $8, 3- ——20; 080-4----- 69. —-—~2F, 823 rrr 

_ . : Total. ....-..-2 2k 8, 743 100. 0 28, 965 100. 0 31, 026 100. 0 

By fields of origin: : - 
From Pennsylvania and northern poo. 
West Virginia.......-...........| 10,647 37.1 10, 711 37.0 11, 344 36. 6 

. From southern low-volatile_......| 13,745 | . 47.8 13, 922 48.1} 15,021 48.4 
. From southern high-volatile__-__- 4, 351 15.1 4, 332 14.9] 4,661 (15.0 

Se, Total_-..--------------+--------| 28, 748 100.0 28, 965 100.0 | 31, 026 100. 0 - 

By destination: . : . , : 
. To New England___.......-....-_| U1, 751 |. 40.9 11, 673 40.3 12, 530 40. 4 . 

Foreign.......-..-...--.----__---- 715 2.5 798 2.8 837 2.7 
Bunkers___.-...--.-....---.-----.] 1,45 5.4 1, 655 5.7 1, 648 5.3 : 

_. + Inside‘capes and other tonnage..._| 14, 732 51.2] 14,839 51. 2 16, 011 51.6 

. Total. _...2.----------.---------| 8, 743 100.0 | 28, 965 100. 0 31, 026 100. 0 
, : —===== Scent | ke ereranaees | —evsacoaaaasncese | soammessecmenanensnesmans f -omame—nmeeeeter—es, 

See footnotes at end of table. . .
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TABLE 6.—Trends in distribution of bituminous coal, 1923-36 (tonnage figures in 
thousands of net tons) Continued 

[For details and sources of data see Monthly Report on Distribution of Coal Shipments] 

, 1934 1935 1936 

. Net tons} Percent | Net tons WF cont Net ~ Percent 

Lake Erie loadings (cargo and fuel): 1 Preliminary 
By fields of origin: 

From Ohio._....-.-.-..----------- 2, 625 7.3 2, 267 6.3 2, 908 6. 4 
From Pittsburgh and other Penn- 

sylvania._--..--..--------------] 10, 941 30. 4 10, 102 28. 2 11, 222 24.7 
. From Moundsville, Fairmont, 

Cumberland-Piedmont.._...._- 1, 313 3.7 1, 174 3.3 1, 648 3.6 
From southern West Virginia, 

. high-volatile._..-.----...------- 7,779 21.6 7, 752 21.6 10, 459 23.0 
From southern West Virginia, 

low-volatile_......-..--.-------- 6, 864 19.1 7, 404 20. 7 10, 103 22.3. 
From east Kentucky, Tennessee, ow 

and Virginia..........--.--..--- 6, 449 17.9 7, 138 19.9 9, 101 20.0 

Total_.....-.--.------.-------| 35, 971 100. 0 35, 837 100.0 45, 441 100.0 

By destinations (cargo only): 
To American points_.....-.--....| 28,399 81.5 28, 680 82. 5 37, 185 . 84. 5 

. To Canadian points..........---. 6, 440 18.5 6, 097 17.5 6, 835 15.5 

Total_-_...-..-.----------.-....| 34,839 100. 0 34, 777 100. 0 44, 020 100. 0 
. - Across Lake Michigan car ferry.-.--------- 680 j_------... 648 |_.-----2-- 1712 j_.- 2-2 

eee EES E—E—E——eeeSSSS E—E—E=EaSaSa==E>™ESE«- NESSES SS eee 

West-bound rail to Mississippi Valley:?... 
From Ohio-__...----.----.------------} 11,321 11.3 11, 228 10.6 | 110,314] - 9.5 
From Pennsylvania ..._......--------| 11,013 | 11.0 11,171 10.6 | 112,573 11.6 
From northern West Virginia-Cum- 
berland-Piedmont_-.__...-.---------- 3, 271 3.3 3, 081 2.9} 13,009 2.8 
From southern West Virginia, high- 

volatile. ._........-.-------.---.-.-.| 14,912 14.9 15, 868 15.0 | 116,601 15.3 
From southern West Virginia, low- 

volatile. ............--.--..-...-..-.| 14, 916 14.9) 15, 644 14.8 | 117,009 15.7 
From east Kentucky, Tennessee, and 
Virginia___......-....-..-..--.--...| 13, 463 13.4 1] 14, 734 14.0 | 115, 296 14. 2 

Total from Appalachian fields_..-;| 68, 896 68. 8 71, 726 67.9 | 174, 802 69.1 

From Tlinois...-...-...--.-..-----.--}| 20, 208 20. 2 22, 752 21.5 | 123,165 21,4 
From Indiana_.......-..--.----..---- 8, 879 8.8 9, 080 8.6 1 8, 638 8.0 
From west Kentucky 3..-.......--.--- 2, 208 2.2 2, 108 2.0.1 11,625 1.5 

Total from Middle West fields_.....| 31, 295 31.2 33, 940 32.1 | 133,428 30. 9 
oe OE—=—EEEE———SEe E—=E—EEEeS = —=—eEE——=—=—=ES——Ee_e———EE™E,(_oU=—EeEeeeeeeeeoe 

Grand total..............---------| 100,191 100.0 | 105, 666 100.0 | 108, 230 100. 0 

Total shipments from other groups:! 
From Michigan...........-.-------.-- 325 5.1 264 5.1 221 5.1 
From upper lake docks, all deliveries 11,5385 | 53:2 11, 737 5 3.2 13, 768 5 3.2 
From Iowa, Missouri, Kansas. ..-___- 7, 007 51.9 7,324 52.0 7, 671 §1.8 
From Arkansas, Oklahoma, Texas... 2, 692 5,7 2, 975 5.8 3, 956 5.9 
From far western fields. -....._.-__._- 16, 368 5 4.6 18, 570 55.0 21, 141 54.9 
From Alabama. -___._._-....-.-------- 8, 812 52.5 8, 109 52.2 11, 264 52.6 

1 Total for 11 months only. 
2 Revenue all-rail shipments, excluding railroad fuel, lake coal, and movement to Kentucky points. 
3 The figures for west Kentucky cover in recent years a much smaller percentage of the field’s production 

than do those for Illinois and Indiana, and may not be fully comparable with earlier years. 
4 All shipments, including, in this case, nonrevenue, railroad fuel; excluding commercial sales by truck 

or wagon except from upper lake docks. 
5 Percent of total national shipments from all mines, all destinations.
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TABLE 7.—Average price of bituminous coal f. 0. b. mines, average freight charge, | 
and computed delivered cost at consignee’s siding, per net ton, 1928, and 1928-386 

| | (1) (2) (3) 4) 
| Average Average Total Percent 

Year . sales freight delivered freight 
realization charge cost charges of 
per ton ! per ton ? (1)-+(2) total 

f. o. b. mines 

1928 __ 2. ene ne ene eee eee ne "$2.68 3 $2. 36 $5.04 | 46.9 oe 
~” on . 1928.2 ne ee en ee eee eee eee eeceee 7" — 1.86 “oe 2. 27 ~~ 4,13 . 55..0- . ~ moe nentinae 

1929._._.._._-_.-.-----_------------------------ 1.78 2. 25 4. 03 55.8 
1930_._.....-.-_..-------------------------------- 1.70 2. 23 3. 93 56. 7 
1931___........---.----------------------------- 1. 54 2. 22 3. 76 59. 0 
1932__....-_-.-.-----..------------------------- 1.31 2. 26 3. 57 63.3 
1938._......-.-.-.------------------------------ 1. 34 2. 20 3. 54 62.1 

. 1934_.........-.-.-.---------------------------- 1.75 2.15 3.90 55.1 
1935._...........--_---------------------------- 1.77 2. 24 4,01 . 55.9 
1936 4.......-_--.--.---------------------------- 1.77 2. 25 4. 02 56. 0 

' 1 Value of all coal including nonrevenue railroad fuel and deliveries of captive coal to consumer owners, as 
reported by operators to the U. S. Bureau of Mines. . ° 

2 Average revenue received by class I steam railroads per net ton of revenue bituminous coal originated, 
as reported to Interstate Commerce Commission. 

3 Interstate Commerce Commission, Bureau of Statistics, Report 23157. . | 
4 Preliminary. | 

| SOURCES OF DATA AND ACKNOWLEDGMENTS | | 

Detailed annual statistics—The data on operation of bituminous- 
coal mines for 1935 and earlier years given in this report are based 
upon detailed annual reports courteously furnished by the producers. 

The figures include all known operations producing more than OO 
1,000 tons a year.’ - : 

In the present report the standard unit of measurement is the net | 
or short ton of 2,000 pounds. 

These reports, like all others collected by the Bureau of Mines, 
_ depend upon voluntary cooperation of the producing companies. 

The Bureau has no power to compel the submission of reports and | 
——~has sought none. ~The system of voluntary reporting has been in- use 

since 1883, when these statistics were inaugurated by the United | 
States Geological Survey, and has served a useful purpose In measur- — 
ing the simpler facts of production, supply and demand, trends of 

- employment, mechanical equipment, operating practice, and output 
per man. The voluntary system of reporting is not adapted to the | 
recording of costs, investments, profits, or, it is believed, to the con- 
troversial aspects of price differentials, wage rates, and hourly 
earnings. | 

The reports of production submitted directly to the Bureau have 
in most years accounted for fully 97 percent of the total production; 
and the remaining output, representing chiefly very small mines, has 
been ascertained with reasonable accuracy from the records of the 
State departments of mines, which have statutory authority to 
require reports, or occasionally from railroad carloadings. 

In 1935 the Bureau was unable to obtain direct reports from 
several larger companies whose output ranged from 100,000 to 
1,250,000 tons a year. The more important of these operators have 
mines in Fremont, Las Animas, and Routt Counties, Colo.; Harlan, 
Hopkins, and Letcher Counties, Ky.; and Greene, Indiana, and West- 

~ 7 Production figures for 1913 include a certain tonnage from small mines producing less than 1,000 tons a 
year and those given for 1923 include 1,141,431 tons from ‘‘wagon mines shipping by rail.”
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- moreland Counties, Pa. .In each instance it was possible to obtain 
the tonnage, men employed, and days worked by these companies 

| from the public records of the Department of Mines of the State in 
question; therefore the totals for tonnage, employment, and operat- 
ing time are believed to be complete and comparable with earlier — | 
ears. oo 

: y To the thousands of other companies who continued to cooperate 
on the. voluntary basis, responding courteously to the Bureau’s 
request for information, cordial thanks are extended. | | 

Current production statistics —The figures of production in 1936 are 
preliminary estimates based upon (1) railroad carloadings of coal and 

| beehive coke reported weekly or monthly by all the important car- | 
riers, (2) shipments by river reported by the United States Engineers, 

_ (3) direct reports from a number of mining companies, and (4) | 
- monthly production statements compiled by certain local operators’ 

associations and State mine departments.. Monthly or weekly. re- 
ports are received from the Coal Trade Association of Indiana, 
Hazard Coal Operators Association, Harlan County Coal Operators 

- Association, Kanawha Coal Operators Association, Eastern Ohio 
| .  Qperators Association, New River Coal Operators Association, 

| North Dakota Board of Railroad Commissioners; Utah Coal Opera- 
| tors Association, Virginia Operators Association, West Kentucky 
- Coal Bureau, Winding Gulf. Operators Association, and Operators 
. _ Association of the Williamson Field. Especial acknowledgment for 
| detailed monthly production reports'is made to. Thomas Allen, 

| Colorado inspector of coal mines; James McSherry, director, Illinois 
Department of Mines and Minerals; M. J. Hartneady,- secretary, 
‘Pennsylvania Department of Mines;:and N. P.: Rhinehart, chief, 

- West Virginia Department of Mines. | re 
: _ In making the estimates, allowance is made for commercial truck 

| _ shipments, local sales and colliery fuel, and for small trucking or 
. wagon mines producing over 1,000 tons a year. Where a mine is 

on the border between two States, the production is credited to the 
State from which the coal is extracted rather than that in which the 
tipple is located. If the mine extracts coal from lands in both States, 
the tonnage is apportioned accordingly. - | oO | 

Anthracite and ligmte.—The statistics of bituminous coal include, 
| for convenience, the small output of anthracite and semianthracite 

produced outside Pennsylvania and the production of lignite. Details 
regarding these coals are given in tables 46 and 47. ot 

The anthracite mines of Pennsylvania, on the other hand, are 
recognized as a distinct industry and treated separately in part IT. _ 

Value at manes defined.—In reporting value of product, the operator 
is asked to state the ‘‘Amount received at the mines, f. 0. b. cars, less 
the selling expense. Value of coal not sold but used by producer, 

_ also mine fuel, and coal made into coke should be estimated at average 
prices that might have been received.” 7 _ 

The returns of total value and average value of ‘‘sales realization”’ 
per ton should be used with these instructions in mind. The figures 
do not purport to include selling expense; and they are affected, es- 
pecially in some areas, by the large tonnage of captive coal, the average 

| value reported for which may differ materially from that for sales on 
the competitive market. |
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As the inquiry regarding value has been carried in the same form os 
for many years, the replies should furnish a reliable index to: the rise : 
and fall in the level of coal prices... a . 

Estimates of value included in statistics.— If an operator who is known 
to have produced coal during the year will make no report of the value | 
of his product to the Bureau of Mines, an estimate of the value is a 
included in the total to make it complete; as, for instance, in Alabama, : 
where for 7.8 percent of the State’s known production no value was — | 
reported by the operators. = — 

a These estimates are based on a study of the reports of all similarly == = — 
situated operators in the same county who did report their values.) 7 
_For several years the proportion ofthe total value covered by actual OO 

reports has exceeded 95 percent.. In 1935,. because. of. lack of reports 
from certain companies of larger size mentioned above, the percentage 
covered. by actual returns to: the Bureau of Mines was somewhat | 
smaller. Out of the $658,063,000 given as the total value of bitumi- 7 
nous coal at the mines, $624,092,000 represents actual reports.sub- 
mitted by the operators to the Bureau or to the State governments, | 
and $33,971,000 (5.2 percent) represents estimates made in the manner | 
described.. The largest proportion represented by estimates in. any | 
State was 28.8 percent in Oklahoma; and the smallest was 1.4. percent : 
in Utah, ag, ety Eg Lov eteeaggrey ce pt bes | 

The average value per ton or sales realization computed for 1935, _ _ 
which amounts to $1.77, is therefore not a complete count, but essen- 
tially a sample based upon 94.8 percent of the known tonnage of the | 
industry. ed 

RELATIVE RATE OF GROWTH OF COAL, OIL, AND WATER POWER, . 
| 1889-1936 rr 

| According to preliminary data the total supply of available energy | 
in the form of coal, oil, and natural gas, and water power in 1936 was | 
24,134 trillion B. t..u., an increase of 11.7 percent over the year before. == 
This was the largest production of energy in any year since 1929. | 
(See fig. 49.) i 

The figures are expressed in British thermal units because some com- 
mon denominator is necessary for such unlike quantities as tons of 
coal, barrels of oil, and cubic feet of gas. .Table 8 summarizes the _ 
equivalent in British thermal units of each of the fuels. Waterpower | 
is represented by the equivalent fuel required to perform the same 
work. | ns as 

In converting water power into its fuel equivalent, two alternative 
assumptions have been made. The first, as-in previous issues of these 
tables, assumes a constant fuel equivalent of 4 pounds of coal for 
each kilowatt-hour of water power produced, throughout the entire , 
period covered by the tables from 1889 to 1936. This factor was 
selected because it represents in round numbers the average efficiency 
of all central stations generating. steam-electric power in 1913, the 
midpoint of the period under review. The. usefulness of the constant 
factor lies in showing the rate at which water power is being developed. 
It permits direct comparison between the relative increase in kilowatt- 
hours of water power and the corresponding increase (or decrease) 
in tons of coal, barrels of oil, or cubic feet of gas produced. On the 
other hand, the constant factor makes no allowance for the fact that 

153836—87——52
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- coal and other fuels produced today are used more efficiently than 
formerly. . 

: To throw light on the influence of improving fuel efficiency, a 
second computation of the energy equivalent of water power has 
therefore been made. This assumes a prevailing fuel equivalent, 
diminishing year by year, which represents the average performance 

ot of all fuel-burning central electric stations for the year in question. 
| This average has declined from about 7.05 pounds of coal per kilowatt- 

hour in 1899 to 1.44 pounds in 1936. (The prevailing factor is thus 
much above the constant factor in 1899 and much below it in 1936.) — 
The prevailing fuel equivalent indicates more nearly the amount 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 uses to which the water power generated is put often 
_ displace fuel burned much less efficiently than in central stations and | 

that in any instance no other important branch of fuel consumption 
| has shown advances in fuel efficiency approaching 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 

nO of fuel consumption in each year. No basis for determining such an 
_ all-embracing average exists at present but enough is known to be 

| certain that it would show much less reduction from 1899 to 1936 
than did the central stations. For the present, a just comparison of 

: the changing contributions of water power and of fuel to the national 
| energy supply would lie somewhere between the results shown by the 

| constant equivalent and the prevailing central-station equivalent in 
| these tables. 
| As in earlier issues of these tables, 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 coun- 
try, such as California and portions of the Southwest, where coal is | 
available only at unusually high cost because of heavy transport 
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 the oil is used in the form of gasoline, 
kerosene, and lubricants, for which purposes coal cannot well compete, 
except at very much higher levels of oil prices. Even these refined 
products, however, involve a certain measure of indirect competition 
with coal, for the energy market of the country is becoming more fluid 
and competitive, and a demand which cannot be met by one source 
of supply tends to fall back on the others. 

The subject of interfuel competition is exceedingly complex, and it 
would require an elaborate analysis and the accumulation of data not 
now available to determine even approximately how much of any one 
fuel has actually been displaced either by other fuels or by water 
power. The present tables do not permit determination of such dis- 
placement; their purpose is rather to measure the long-time trends 
in the total demand for energy. 

§ Tryon, F. G. and Rogers, H. O., Statistical Studies of Progress in Fuel Efficiency: Trans., 2d World 
Power Conference, 1930. From 1917 to 1935 the average saving in unit fuel consumption of electric central 
stations was 58.5 percent, as against 29.6 percent for railroad freight service and 19.8 percent for iron blast
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. FIGURE 49.—Annual supply of energy from mineral fuels and water power in the United States, 1889-1936. 

- - TaBLE 8.—Annual supply of energy from mineral fuels and water power in the  — 
United States, in trillions of B. t. us 

Petroleum | | 
(total crude, Water power Grand total 

. ; including (fuel equivalent) energy 
that refined) 

Penn- Natu- | Total | 
syl- | Bitu- ral gas | petro- ; Total 

Year vania | mi- | Total (total | leam | min- Water Water 
an- | nous | coal Do- pro- | and eral At At pre- ower | Power 

thra- | coal mestic duc- | natu- | fuels | con- | vailing FP con- | 2t pre- 
cite TO. Im- | tion) | ral gas stant | central- stant vailing 

nee ports fuel | station | “pie} | central- 
tion equiv- | equiv- equiv- | Station 

alent?| alent: a ent | equiv- 
, “| alent 

1889......| 1,239] 2,507| 3,746 211]...-..| 4268 479| 4, 225 91} No data 4,316! No data 
1899. ....| 1,648] 5,065| 6, 708 342}......| 4240 582] 7, 291 135 238| 7, 426! 7, 529 
1900.....-| 1,560) 5,563} 7,123 382|...-..] 4254 636| 7,759 146 250; 7,905 8, 009 
1901_..--_| 1,835) 5,917} 7, 752 416|..-...| 4283 699) 8, 451 159; © 264] - 8,610 8, 715 
1902....--| 1,125] 6,818] 7, 943 §33)..----| 4301 834] 8,777 179 289} 8,956] ~ 9, 066 
1903_.....| 2,029] 7,408] 9, 437 603).....-| 4319 922] 10, 359 206 321! 10,565) 10,680 
1904......| 1,990] 7,301] 9,291 702|....-.| 4333] 1,085} 10,326 235} | . 354) 10,561) 10,680 
1905......| 2,112} 8, 255] 10, 367 808|_..--.] 4377} 1,185] 11, 552 265) s«s:s«-3867 «211, 817) ~~ «11, 938 
1906......| 1,939] 8,983] 10,922)  759/._....| 418] 1,177] 12,099] 294 414| 12,393} 12,513 
1907....-.| 2,328] 10,343) 12, 671 997|-.-..- 437} 1,434) 14, 105 325 441] 14,430] 14, 546 
1908_.....| 2,265} 8, 713] 10,978) 1, 071)_----- 432) 1, 503} 12, 481 365 476| 12,846} 12,957 
1909__....| 2,205] 9,949] 12,155] 1,099} (5) 517| 1, 616] 13, 771 411 513] 14,182} 14, 284 
1910..._..| 2,298] 10, 928] 13, 226] 1, 257 3 547] 1,807] 15, 033 453} 539| 15,486} 15, 572 

See footnotes at end of table.
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TaBLE 8.—Annual supply of energy from mineral fuels and water power in the 
. -  —---s Untied States, in trillions of B. t. u—Continued 

Petroleum Sr . 
«| (total erude, |. . -| Water power Grand total 

- |. ineluding (fuel equivalent) energy 
pe ‘| that.refined) Oe 

. Penn- | © ______. | Natu-| Total a 
syl- | Bitu- Total . to gas petro- Total Wat 

vania| mi- | Tota oe fo, 1 | leam | min- ater 
| Year an- | nous | coal | po. ‘| pro- |. and | eral | At | At pre- Water power 

thra- | coal |- ~ | mestiel + | duc- | natu-} fuels | con- | vailing | Br con- at pre- 
cite . | 10°. Im- | tion) | ral gas stant | central- stant vailing 

. ane ports; . fuel | station fuel. | Central- 
, tion - . equiv-| equiv- | , uiv- station 

oo . alent alent al ent equiv- 
1 alent 

1911__..__] 2,461] 10, 635] 138,096} 1,323) °..9;. 551] 1,883} 14,979 496 565} 15, 475 15,544 
1912.____.| 2, 295} 11, 793} 14,088) 1,338]: .411 ~ 604; 1, 983].16, 071 538 585] 16, 609 16, 656 
1913__....| 2,490] 12, 535] 15,025] 1,491|' 102|  626| 2,219) 17,243] 588 609} 17,831| 17, 852 
1914____..| 2,470) 11, 075| 13,545) 1,595}' 101 636}, 2, 332} 15, 877 640 636} 16,517| 16, 513 
1915___.._| 2,421) 11, 597} 14,018] 1,687} 109} 676] 2,472) 16,490 694 659} 17, 184 17, 149 
1916_...._| 2,382] 13,-166}:15, 548; 1,805) 125 810| 2, 740}, 18, 288 750 681} 19, 038 18, 969 
1917__.___| 2, 709] 14, 457] 17,166; 2,012; 181 855} 3, 048} 20,214}. 806 700} 21,020; 20,914 
1918__....] 2,688] 15, 180] 17, 868; 2,1386| 226 775| 3,137! 21,005) ©. 837 701} 21,842) 21, 706 

. 1919______| 2,396] 12, 206; 14,602! 2,270) | 317 802| 3,389] 17,991 892 718) 18, 883 18, 709 
1920_.....| 2,437] T4, 899] 17,336} 2,658) 637 858} 4, 153} 21,489}, 971) . 738] 22,460| 22, 227 : 
1921_.____| 2,461] 10, 897| 13,3581. 2,833} 752 712| 4,297) 17,655) ~. 908 ~. 620] 18, 563 18, 275 
1922______| 1, 487} 11, 063) 12, 551) 3,345} 764 820| 4,929) 17,480) 1, 024 643] 18, 504 18, 123 
1923._.._.| 2,539] 14, 792] 17,331] 4,394; 492) 1,083) 5,969) 23,300) 1,136) —-. 685) 24,436) 23,985 
1924__.___| 2,392} 12,672} 15, 064] 4,284; 467] 1,228) 5,978} 21,042). 1, 167 648} 22, 209 21, 690 
1925._....| 1, 681] 13,625] 15, 306} 4,582) — 371}. 1,278] 6, 231) :21, 537; +1, 290 668] 22,827) 22, 205 

- 1926__._._| 2, 297] 15, 022} 17,319} 4,625] 362} 1, 411--.6,398) 23,717] 1,492; - 728) 25,209) 24, 445 
_ 1927_.__..| 2,179} 18, 565| 15, 744) 5,407|° 350] 1,553} - 7, 310] .23, 054! 1,687) 776| 24, 741 23, 830 

1928_.....} 2,049] 13, 120) '15;169}° 5,409} 479) “I, 686] 7, 574| 22,743; 1,942; ~ 854) 24,685} 23,597 | 
1929__._..| 2,008] 14,017] 16,025; 6,044; 474} 2,062] 8, 580) 24,605) 1,929 816) 26,534} 25, 421 
1930....._| 1, 887| 12, 249) 14,136} 5,388] 373] 2,089} 7,850) 21,986] 1, 856 752| 23,842] 22, 738 
1931_.._._| 1,622] 10, 011} 11,633] 5,106] 284} 1,813] 7, 203) 18,836} 1, 721 668} 20, 557 19, 504 
1932_.._._| 1,356} 8,114] 9,470! 4,711 268} 1,673} 6,652] 16,122; 1,900 -. 713) 18, 022 16, 835 
1933_.....| 1,348} 8, 741} 10,089} 5,434). 191) 1,672] 7, 297; 17,386; 1,931 711{ 19,317| 18,097 
1934_.....| 1, 555} -9,415} 10,970; 5,448) 213} 1,904] 7, 565) 18, 535; 1,896) - 698} 20, 431 19, 233 
1935_....-} 61, 419] 9, 756] 11, 175}-.5, 980} 193] 2,060) 8, 233) 19,408] 2, 207 806}: 21,615} 20, 214 
1936 7____| 61, 489] 11, 373] 12,862} -6, 591] 194) -2, 231)... 9,016} 21,878] 2, 256 812] 24,134) 22, 690 

1 The unit heat values employed are: Anthracite, 13,600 B. t. u. per pound; bituminous coal, 13,100 
B. t. u. per pound; petroleum, 6,000,000 B. t. u. per barrel; natural gas, 1,075 B. t. u. per cubicfoot. Water 
power includesinstallations owned by manufacturing plants and mines, as wellas Government and privately 

- owned public utilities. The fuel equivalent of water power is calculated from the kilowatt-hours of power 
produced wherever available, as is true ofall public-utility plants since 1919. Otherwise the fuel equivalent 
is calculated from the reported horsepower of installed water wheels, assuming a capacity factor of 20 percent 
for manufactures and mines and of 40 percent for public utilities. 

2 Assuming 4 pounds per kilowatt-hour, which is the average in round numbers of central electric-station 
practice in 1913, the midpoint of the period shown. 

3 Assuming the average central-station practice for each of the years shown, which declined from about 7.05 
pounds per kilowatt-hour in 1899 to 1.44 pounds in 1936. 

4 Based on the amount of coal displaced by gas as estimated by the gas companies at the time. 
’ Imports negligible. — 
6 Does not include an unknown amount of bootleg or stolen coal. If this were included, the energy for 

anthracite would beapproximately 1,528 trillion B. t. u. in 1935 and 1,598 trillion B. t. u.in 1936, and the total . 
energy would be increased accordingly. 7 

7 Preliminary. - 

Table 9 compares the relative increase in the several sources of 
energy by means of index numbers in which production for the year 
1918 is represented by 100. Production of anthracite in 1936 was 
45 percent below 1918 (41 percent if bootleg coal is included). Pro- 
duction of bituminous coal was 25 percent below 1918. Production 
of domestic petroleum increased 209 percent over 1918, and natural 
gas increased 188 percent. 

_ There was an increase of 170 percent in. the amount of water power 
developed (represented by the constant fuel equivalent). -
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FABLE 9.—Relative rate of growth of coal, oil, and water power in the-United States | 

{The figures for the year 1918 are represented by the number 100, and the figures for all other years are ex- 
pressed as a percentage of the 1918 rate] . 

a - Petroleum : 
| | (total crude) rr Grand total . 

| a | oo | Water 
Penn- Natural | power With With 
syl- | Bitumi- Total gas Total | (at con- water water 

Year vania | nous coal. | Domes- (total | oiland | stant wer | Dower ee 
anthra- | coal tic | produc-} gas fuel ae. ve at pre- _ 

wf SHR fd Ape gdac |2mports| tion) | | equiva: | “stan¢ | Vallimg 2 
tion lent) fuel central 

equiva- station 
oo . — oo lent equiva- . 

a : | a lent - 

yggo | ae fa fs tt Yt | 8s 15 1 | 20 CO 
1899__-.--|: 61 33 | O87 16 -..-.---.]°. 31 , 19 16 34 35 
1904_....--| | 74 48 ery 33 ---------| 48 33 28 48 49 
1909_....-| . 82 66 | 68 51 |) 8) 67 |. i 49 «| 65 66 
1913___--- 93 83 84 - 90 - 45 — $81 ' 71 ~ 20 - 82 82 
1918____-. 100. 0 100.0} 100.0 100. 0 100. 0 100. 0 100. 0 100.0 100.0 ~ 100.0 

_ 4919____-- 89 — 80 ‘Sl — 106 140 ~ 403 108_—C; 107 86 86 
1920__....} 91 : 98 97 |. 124 | 282 111 132 116 | 103 |. 102 
1921...-..| 92 | 72 | 74 |° 182 333. |. 92 - 137 109 85 BA " 

© -1922__.---}  - 55 - 7 70 156 338 8 86=.|°) «106 _. 157 122 - 85 83: 
. 1923... ___- 94 /- QF 97 206 «218 140 191 . 136 112 110 , 

1924_____. ~ 89 83 84 201 207 158 191 139 102 100 
1925_--.--| 63 ' 90 86 - 215 164 — 165 199 154 105 102 

U 1926__..-.} 85 " 99 » 97 217 ‘160 | 182 _- 204 178 ~ 145 113 
1927__._-- 81 89 88 253 155 — 201 - 233 202 . 113 110 
1928____-- . 16 86 85 253 212 - 218° . QAL ~ 232 ~~ 413 109 
1929.._._.| ° 75 | 92 -. 90 283 210 : 266 274 : . 230 121 117° 
1930__..-- 70 81 79 252 165 270 250 222 109 105 
1931_.__-- 60 66 65 239 - 126 234 230 206 94 90 
1932_....- 50 53 53 221 ~ 119 - 216 - . 212 227 83 78 : 
1933__..-. 50 57 56 252. 90 205 229 231 87 83 

, 1934_...-- 58 62 61. 255 94 246 241 227 94 &9 
1935___.--; 353 , 64 ' 63 - 280 85 -266 |: 262 . 264 99 93 
1936 4._...| 355 | 75 72 309 86 288 . 287 | 270 : 110 105. 

1 Not available. | | - . - | 
2 Imports negligible. = . 
3 If illicit or bootleg anthracite were included, the index for 1935 would be 57 and that for 1936, 59. 

4 Preliminary. | . | oe. . 

Oo -- Table 10 gives the percentage composition of the to tal energy supply, On 
on the alternative assumptions of water power at constant and at 
prevailing central-station equivalents in fuel. (See fig. 50.) On the 
assumption of constant equivalent, the proportion contributed by 
water power has increased from 1.8 percent in 1899 to 9.3 in 1936. On 

_ the assumption of prevailing central-station equivalent, it has remained | 
substantially unchanged at between 3 and 4 percent. As already 
noted, the truth lies somewhere between the two assumptions. On 
either basis, water power furnishes a relatively small fraction of the — 
total energy budget of the Nation, although, of course, a much larger 
fraction of the electric power produced by public utilities. | 

Coal remained the largest source of energy in 1936, contributing 
53.3 percent with water power counted at constant fuel equivalent and - 
56.7 percent with water power at prevailing central-station equivalent.
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| TABLE 10.—Percent of total B. t. u. equivalent contributed by the several mineral 
: fuels and water power in the United States 

| : Petroleum (total | : 
| Penn- | pi crude) Natural Total | ‘Total Water Grand 

: itu- tS ota otal | power, | ; , 
Year sylvania minous Total (total | oiland | mineral | fuel includ- 

cite coal | Domes- Import produc. gas fuels equiva- water | 
| ic pro- | Imports ion en 

. duction power 

Water power counted at constant fuel equivalent of 4 Ib. per kilowatt-hour 

1889___-.. 28. 7 58.1 86.8 4.9 juke 6.2 11.1 97.9 2.1 100. 0 
1899_...- 22,1 68. 2 90.3 4.6 |_._.__-.. 3.3 7.9 98. 2 1.8 100.0 . 

: 1909__...- 15.5 70. 2 85.7 7.7 (1) 3.7 11.4 97.1 2.9 100. 0 
. 1913__...- 14.0 70. 3 84.3 8.3 0.6 3.5 12. 4 96. 7 3.3 100. 0 

© 1918.-.2-. 12.3 69. 5 81.8 9.8 1.07 3.6. 14.4 96. 2 3.8 100. 0 
1920_____- 10. 9 66.3 77,2: 11.8 2.9 — 3.8 18.5 95.7 4.3 100. 0 

. 1921__.__- 13.3 58. 7 | 72.0 15, 2 4.1 3.8 23.1 95.1); 49 100. 0 
1922_._...- 8.0 59.8 . 67.8 * 18.1 4.1 4.4 26. 6 . 94.4 5. 6 100. 0 
1923__.._- 10. 4 60.5 ‘70.9 18.0 2.0 4.5 24. 5 95. 4 4.6 100. 0 
1925__...- 7.4 59. 6 67.0 ~ 20.1 1,6 5.6 27.3 94.3 5.7 100. 0 

: 1926_....- 9.1 59. 6 68.7] 18.4 1.4 . §.6 25, 4 94.1 5.9 100. 0 
1927_..... 8.8 54.8 63. 6 21.9 » 14 | 6.3 29. 6 93. 2 6.8 100. 0 
1928. ._._. 8.3 53, 2 61.5 / 21.9.) . 2.0 6.8 . 80.7 92. 2 7.8 100. 0 
1929___..- 7.6 52.8 60. 4 22.8 1.8 7.7 32.3 | ° 92.7 7.3 100. 0 : 
1930. _.._- 7.9 51.4 59.3 22. 5 1.6 8.8 32.9 92. 2 78 100. 0 
1931...._. 9 48. 7 56. 6 24.8 1.4 8.8 35.0 91.6 8.4 100. 0 
1932_....- 15 45.0 §2. 5 26. 1 1.5 9.3 86.9 89. 4 10.6 100.0 
1933_...-- 7.0 45.2 52, 2 28. 1 1.0 8.7 37.8 90. 0 10.0 100, 0 

: 1934. ._.-- 7.6 46.1 53. 7 26. 7 1.0 9.3 37.0 90. 7 9.3 100. 0 
- 1935___..- 26.6 45.1 51.7 27.7 - 9 9.5 38. 1 89.8 10, 2 100. 0 
- 1936 3.__.- 26.2} 47.1 63.3 27.3 8 9.3 37.4 90. 7 9.3 100. 0 

Water power counted at prevailing central-station equivalent for year 

1899_..2.. 21.8 67.3 . 89.1 4.5 |.-----.- 3.2 7.7 96. 8 3.2 100.0 
1909... _... 15.4 69. 7 85.1 7.7 |..------- 3.6 11.3 96. 4 3.6 100.0 . 
1913__.-.. 13.9 70.3.|. 84.2 8.3 0.6 3.5 12.4 96. 6 34 100. 0 
1918_..... 12.4 69.9 82.3 9.9 1.0 3.6 14.5 96. 8 3.2 100. 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 3.4 100. 0 
1922__.__- 8.2 61.1) 69.3 ' 18.5 4.2 4.5 27.2 96. 5 3.6 100, 0 
1923_._... 10. 6 -61.6 72, 2 18.3 2.1 4.5 24.9 97.1 2.9 100. 0 
1925_.....- 7.6 61.3 68.9 20. 6 1.7 5.8 28.1 97.0 3.0 100. 0 
1926__._.- 94). 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....-. 8.7 55. 6 - 64.3 22.9) 2.0 7.2 32.1 — «96.4 3.6 100. 0 
1929__.... 7.9 55.1 63. 0 23.8 | 1.9 8.1 33.8 96. 8 3.2 100. 0 
1930__.._. 8.3 53.9 62. 2 23.7 16 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 | 48. 2 56. 3 28.0 |. 1.6 9.9 39. 5 95.8 4.2; 100.0 
1933_.__.- VA 48, 4 55. 8 30. 0 1.1 9.2 40.3 96. 1 3.9 100. 0 
1934...... 8.1 49.0 57.1 28.3 1.1 9.9 39. 3 96. 4 3.6 100.0 
1935... 27.0 48.3 55.3 29. 5 1.0 10. 2 40. 7 96. 0 4.0 100. 0 
1936 3.2... 2 6.6 50.1]. 56.7 29. 0 9 9.8 39.7 96. 4 3.6 100. 0 

1 Less than 0.1 percent. 
2 If bootleg coal were included the proportion from anthracite would be 7.0 percent in 1935 and 6.6 in 1936 

at constant and 7.5 in 1935 and 7.0 in 1936 at prevailing water power equivalents. 
reliminary.
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| PRODUCTION — | 00 
— . . SUMMARY BY STATES. | | 

TABLE 11.—Summary of coal produced, value, men employed, days operated, and output per man per day, by States,in 1985. 

(Exclusive of product of wagon mines producing less than 1,000 tons.! For notes as to certain estimates included in totals of value of product, and as to comparability of 1935 figures 
of employment in Illinois, Indiana, and Pennsylvania, with those for 1934, see detailed tables by States] i 

Net tons . Value = ‘|; Number of employees . OP 

Joo.. _ af Aver- 
, : Other | oo. at ope Surface age plane. Aver - | 

| 7 sales to | ne num- | days of) 4° 2 
Used for nr rr rs ber of | laber? - ons State Loaded at Commer- booal trade power and Total | Aver: |. a. days (in | per > 

| shipment |, Cl sales |eriployees| beat or | — Total. (thou- | age: | Under- Total | mines | thou- | ™@? bx 
by rail or by truck or or taken made into |. quantity sand per: | ground Instrip| All oper- | sands) daw es 

water wagon by loco- coke at . . dollars) | ton. |>:° pits” | others | ated | — — | 289 S 

motives at| Mines oe fp foe : | tt 
tipple : et oo R 

Alabama.......-...-.------.-.-------}| 8, 089, 737 268, 009 86, 783 59,981 | 8,504,510 | 18,251 | $2.15:}.: 16,190 152 | 2,564 | 18,906 161 | 3,043 2.79 
Alaska...........-....--2- 4-22-22 .ee 112, 260 |_.-..-.-...- 5, 971 1, 194 119, 425 602 | 4.20 }0.-. 60 }--...--. 85 95 249; £24) ° 65.05 bo) 
Arizona, California, Idaho, and Ore- qo Lo ne bd 
ZON._..-- eee 7,472 8, 420 7, 932 1, 020. +24, 844 95 | 3.82}. 82 J.-L. 21 103 140 14 1.72 oO 

Arkansas_.....-.----....-..-------..| 1, 110, 787 8, 230 2, 383 11,879.|° 1, 133, 279 3,448 | 3.04]. 3,218} 42 483 3, 743 123 459 247 & 
Colorado.......-...-....---.-----.---| 4,379,481 | 1, 169, 675 149, 975 2 211, 380 5,910,511 | 13,675 | 2.381 |° 6,820 20; 1,313 | 8,153 177 | 1,447 4.08 rs 
Georgia and North Carolina__._.-.-- 19, 719 2, 600 120 295 22, 734 58 | 2.55 | - 90 |..---.-. 19 109 160 17 130 2g 
Illinois......-....-----.-...--.--..-.-| 37, 154,075 | 6, 050, 159 609, 102 712,133 | 44,525,469 | 69,516} 1.56 | 35,271} 2,182 | 6,345 43,748 171 | 7,460) 5.97 jo 
Indiana.......--.-..-..--...----.--..| 14, 098, 465 976, 602 452, 132 227,015 | 15, 754,214 | 23,722 | 1.51) 7,281 | 2,087 | 2,029] 11,347 176 | 1,992 7.91 © 
Towa.....---.-----------------------.| 2,059,149 | 1, 502, 268 53, 654 35,092 | 3, 650, 163 9,002 | 2.47 6, 998 223 | > 817 8, 038 162 | 1,306 2. 80 & 
Kansas... ...-.--.----- 2 eee eee 2, 368, 581 303, 004 4, 504 10, 075 2, 686, 164 4, 943 1.84]. 2,396. 990 510 3, 896 173 672 4.00 
Kentucky.--....-...-.-.-.-.--.-.-...] 39, 393, 354 727, 664 | = 372, 272 267,649 | 40,760,939 | 65,956 1.62 | 44,847 15 7, 477 52, 339 182 | .9, 520 4. 28 
Maryland.....-2- 2-2 eee eee 1, 404, 096 ' 2438, 979 20. 768 9, 216 1, 678,059 3, 266 1. 95 2,611 |.2...--- 351 2, 962 179 529 |. 3.17 
Michigan......__._..2.2--- 2 elle 263, 628 322, 653 12, 959 29, 144 628, 384 2,017 | 3.21) 1,227 |: 34 206 1, 467 158 232 | 2.70 
Missouri......-.-.-.----.----...--.--] 2,896, 101 660, 236 65, 772 23, 887°} 3, 645,996 6,924 |; 1.90] 4,068 863 779 |. 6,710 159 907 4. 02 
Montana......-...-.-.-...----..---..] 2, 685, 818 158, 579 11, 174 . 3, 335 2, 758, 906 4, 146 1.50 | 1,170. 56 | 3846 1, 571 189 297 9. 30 
New Mexico.-__....----.---------_--- 1, 263, 778 62, 689 22, 905 39,505 |. 1, 388, 877 3,681 | 2.65) °1, 891. |-...-..- 464 2, 355 185 435 3.19 
North Dakota. _..-....---.-.---...--} 1, 485, 934 437, 079 74, 329 8,168 |. - 1,955, 510 2, 395 1. 22 668 |. 424 273 1, 365 188 257 7. 61 
Ohio......-..--.-...-----..--...-....| 17,867,820 | 2,707,083 455, 383 122,865 | 21,153,151 | 365,111 1.66 | 25,369 | -. 871 3, 284 | 29, 524 162 | 4,768 4, 44 
Oklahoma........-..------..----....| 1, 148, 474: 60, 028 7,878 | | 13,018 1, 229, 398 2,879 | 2.34.; 2,491 | ~ 199 461 3, 151 122 385 3.19 
Pennsylvania__.....---.--.---------.] 81,953, 364 | 4,679,156 | 3, 235,652 | 21, 536,498 | 91,404,670 | 172,170 | 1.88 | 108,788 |» . 399 | 14,922 | 124, 109 180 | 22,307]. 4.10 
South Dakota....--....._-..----22-2_]: 1, 862 11, 241 95 45 |} —-: 18, 248 21} 1.59]-.- 21]. 18 16 55 98 5 2. 46 
Tennessee.......-.-..------..--.-..-_| 3, 886, 133 150, 478 45, 279 2 55, 912 - 4, 137, 802 7, 435 1.80 6, 292 |_.....-.| 1,239 7, 531 181 1, 362 3. 04 
Texas..-....-.----------- eee 716, 214 32, 008 1, 575 7, 732 757,529 | = 654 . 86 658 28 106 792 177 140 5. 42 
Utah... eee 2, 808, 321 . 101, 064 19, 811 217, 722 2, 946, 918 6, 091 2. 07 2,063 |-.....-- 689 2, 752 188 517 5. 70 
Virginia._..--..2-22- eee 9, 260, 079 79, 805 70, 950 2 256,184 ! 9,667,018 17, 128 1.77 11,033 |-..-..-.1 2,010 13, 043 189 2, 468 3. 92



Washington. ..._.- w-eaneeece---------| 1,167, 303 351, 208 21,038 2 19, 657 1, 559, 206 4, 686 3. 01 1,755 [_..-..-- 503 | 2, 258 192 433 3. 60 
West Virginia....--.-------2---.---- -| 95, 809, 219 733, 122 | 1,897, 796 2 738,924 | 99,179,061 | 169, 164 1.71 93, 483 2 | 15,830 | 109, 315 192 | 20, 945 4,74 = 
Wyoming..._...-.-.-..-------------- 4, 807, 434 153, 213 65, 427 151, 068 5, 177, 142 11, 127 2. 16 3,101 28 837 | 3, 966 217 862 6.00 | 

Total 1985__......--.--._.......] 338, 068, 658 | 21, 960, 252 | 7,773,619 | 2 4,570, 593 | 372, 373, 122 658, 063 1.77 | 389,942 | 8,533 | 63,928 | 462, 403 179 | 82, 803 4, 50 
Total 1934. .........-.----------------| 328, 431, 697 | 18,739, 320 | 7, 374, 43 2 4, 822, 862 | 359, 368,022 | 628,383 | 1.75 | 384,947 | 7,652 | 65,412. 458, 011 178 | 81,724 |-: 4.40 

! The figures relate only to active bituminous-coal mines of commercial size that produced coal in 1935, excluding wagon mines producing less than 1,000 tons. ; 
3 Includes coal made into coke at mines in the following States in 1935: Colorado, 75,810 tons; Pennsylvania, 878,144; Tennessee, 6,047; Utah, 11,808; Virginia, 235,498; Washington, 

3,978; West Virginia, 256,617; a grand total of 1,467,902 tons in 1935, against 1,647,805 in 1934. me oes . | 5 - 
’ Based upon (1) the “reported”? number of man-shifts where the operator keeps a record thereof, otherwise upon (2) the “calculated” number of man-shifts obtained by multiply- | 

ing the average number of men employed underground and on the surface at each mine by the number of days worked by the mine and tipple; respectively. Using throughout the . 
- “caleulated’’ man-shifts as developed before the year 1932, namely, the product of the total number of men employed at each mine times the tipple days, the average output per man . 
per day was 4.56 in 1935, a figure strictly comparable with 5.06 in 1930, previously published. = - a 

ie / oo oS | CO — i | 
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TOTAL PRODUCTION SINCE BEGINNING OF MINING . | 00 

TaBLE 12.—Coal produced, by States, 1925-35, with production of maximum year and cumulative production from the earliest record to the 
end of 1935, in thousands of net tons | | | 

Maximum : \ production | Production by years . . prodvetion 

ee from 
State earliest 

record to 
Year |Quantity| 1925 1926 1927 1928 1929 1930 . 1931 1932 1933 | 1934 1935 | end of 1935 

Alabama.......----------------| 1926 | 21,001 | 20,004 | 21,001} 19,766 | 17,621] 17,944] 15,570| 11,999 7, 857 8, 760 9,142] . 8,605 603,207 | 
ArkansaS.....-----------------| 1907 2, 670 1, 220 1, 459 1, 549 1, 661 1, 695 1, 533 1, 154 1, 033 883 857 1, 133 69,210 = 
Colorado-_.....---------------- 1917 12, 483 10, 311 10, 637 9, 724 9, 848 9, 921 8, 197 6, 604 5, 599 5, 230 5, 211 5, 911 377, 260 IZ 
Georgia......-.----------------| 1908 416 66 (1) 77 58 45 7 22 27 41 33 (1) (1) i} 
Tllinois.........---------.------ 1918 89, 291 66, 909 69, 367 46, 848 55, 948 60, 658 53, 731 44, 303 33, 475 37, 413 41, 272 44, 525 2, 3038, 362 = 
Indiana..........--------------| 1918 | 30,679 | 21,225 | 23,186 | 17,936 | 16,379 | 18,344] 16,490] 14,205| 13,324] 13,761] 14,704| 415,754 685,503 
Jowa...-.---------------------- 1917 8, 966 4,715 4, 625 2, 950 3, 684 4, 241 3, 893 3, 388 3, 862 3,195 | - 3,367 3, 650 301, 141 4 . 
Kansas-___.----.--.------------ 1918 7, 562 4, 524 4,416 3, 444 2, 810 2, 976 2, 430 1, 987 1, 953 2, 218 2, 508 2, 686 223, 227 oh 
Kentucky. ..._------.--.------ 1927 69, 124 55, 069 62, 924 69, 124 61, 860 60, 463 51, 209 39, 964 35, 300 36, 100 38, 525 40, 761 1, 115, 361 
Maryland_._.--.---.----------| 1907 5, 533 2, 695 3, 078 2, 815 2, 687 2, 649 2,271 |. 2,006 1,429} 1,531 1, 627 1,678 | - 236,694 Kk : 
Michigan_..._._.--.----------- 1907 2, 036 808 687 757 617 805 661 359 446 407 622 628 42, 728 ty 
Missouri.......----------------| 1917 5, 671 2, 694 3, 008 3, 064 3, 733 4, 030 8, 853 3,621 | 4,070 3, 432 3, 352 3, 646 204, 210 
Montana_...------------------| 1918 4, 533 3, 044 2, 798 3, 144 3, 324 3, 408 3, 022 2, 378 2, 125 2, 152 2, 566 2, 759 109, 115 
New Mexico........-----------| 1918 4, 023 2, 557 2,818 2, 935 2,712 2, 623 1, 969 1, 553 1, 263 1, 226 1, 259 1, 389 101,458 
North Carolina.....-----------| 1922 79 65 (4) 53 61 52 29 2 2 2 3 (1) (1) oO . 
North Dakota...-.------------| 1935 1, 956 1, 325 1, 370 1, 528 1, 650 1, 862 1, 700 1, 519 1, 740 1, 782 1, 754 1, 956 33,357 O 
Ohio......---..----------------| 1920] 45,878 | 28,034] 27,872} 15,800| 15,641] 23,689 | 22,552 | 20,411 | 13,909] 19,589 | 20,691 | 21,153] 1,286,259 
Oklahoma.._.....-------------| 1920 4,849 2, 326 2, 843 3, 818 3, 501 3, 774 2,794 1, 908 1, 255 1, 238 1, 208 1, 229 125,890 ~ 
Pennsylvania bituminous...---| 1918 | 178,551 | 136,928 | 153,042] 132,965 | 131,202] 143,516 | 124,463] 97,659 | 74,776 | 79,296 | 89,826] 91,405 | 65,667,297 tu | 
Tennessee_..-.----------------| 1910 7, 121 5, 454 5, 789 5, 783 5, 611 5, 405 5, 130 4,721 3, 538 3, 775 4, 136 4,138} 239,876 $8 , 
Texas....----------------------| 1918 2, 429 1, 008 1, 091 1, 326 1, 182 1, 101 834 716 637 822 759 758 55,610 = 

| Utah. _..----------------------| 1920 6, 005 4,690 4, 374 4, 781 4, 843 5, 161 4, 258 3, 350 2, 852 2, 675 2, 406 2, 947 124, 547 
Virginia__....---.-------------- 1926 14, 133 12, 800 14, 133 12, 916 11, 901 12, 748 10, 907 9,699 |. 7,692 8,179 9, 377 9, 667 323, 617 
Washington__.......--.-.----.| 1918 4,082 2, 588 2, 587 2,635 |. 2, 520 2,521). 2,302 1,846 | 1,591 1,394 | 1,383] 1,559 121, 297 
West Virginia__................| 1927 | 145,122 | 122,381 | 143,509 |. 145,122 | 132,952 | 138,519} 121,473 | 101,473 | 85,609 | 94,344] 98,134] 99,179 | 3,013,759 : 
Wyoming.._....---..---.------| 1920 9, 630 6, 553 6, 512 6, 754 6, 572 6, 705 6, 088 4,994, 4,171 4,013) 4,368{ 5,177 263, 957 
Other States_..._.......-------|--------|---------- . 110 241 149 167 134 160 158 175 173 188 - 180 | | 61, 038 

| Total bituminous__....--|..-.-.---|----------| 520,053 | 573,367 | 517,763 | 500,745 | 534,989 | 467,526 | 382,089 | 309,710 | 333,631 | 359,368 | 372,373 | 17,689,070 | 
Pennsylvania anthracite.......| 1917 | 99,612] 61,817] 84,437] 80,096] 75,348 | 73,828 | 69,385 | 659,646] 49,855} 49,541 | 57,168 | 52,159] 4,129,922 

Grand total_..........-..|.----.-.|--.-------| 581,870 | 657,804 | 597,859 | 576,093 | 608,817 | 536,911 | 441,735 | 359,565 | 383,172 | 416,536 | 424,532] 21,818, 992 

1 Included under ‘‘Other States.’’ . :
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| PRODUCTION BY FIELDS | . 

Tas. 13.—Bituminous coal produced, number of mines active, men employed, days 

operated, and output per man per day in the several fields adopted by the United , 
States Coal Commission, 1935 | 

[The definitions of these fields are given in detail on pp. 2034-2052, part IV, of the report of the 
United States Coal Commission} 
a 

1935 

United ———_—_ mr 

States . Average] Aver- 

Commis-| ~~ State “| General name of field Num} - jnumber;- age ee 
i - _|Number| of tons sion ber | Production f d 

field of | (net tons) men mines man 
number mines operat-| per 

. . ed day 

1 | Pennsylvania.__| Pittsburgh...............-.--.| 228 | 25,888,000 | 30,729 197 | 4,28 
2 |__...do__.._------| Connellsville.._......_-......-| 101 | 14,740,000 | 17,828 181 4. 58 
3 |_....do______..._.]| Westmoreland-Ligonier__.....| 79 | 6,008,000 7, 953 165 4. 57 

4~-a-b |__...do_.___._-.-.| Freeport (thick and thin) ----- 73 | 8,824, 000 9, 269 189 5. 04 
5 |___..do_______..._| Butler-Mercer__.-..........---|. 63] 1,167,000 2,415 176 2. 74 
6 |__...do_____......| Blossburg_....---...---..-..--| 23 263, 000 697 174 2.17 
7 |__...do_---..-..-.| Broad Top.........-....--...-| 45 | 1,050,000 2, 134 170 ; 2.90 
8 |__.__do__-___-..-_| Somerset..._...---....--.-----| 88 | 3,525,000 5, 095. 187 3. 69 . 

| 9-a |___..do_.__.......| Central Pennsylvania, West- 74 1 1,807,000 3, 612 147 3. 41 
ern. 

9—b |__...do.___....__.]| Central Pennsylvania, Middle.| 84 | 6,712,000 9, 892 169 4.01 
9-c |__...do..._.__-_...| Central Pennsylvania, East- | 507 | 21,421,000 | 34,485 171 3. 62 

ern. 
10 Maryland-West Maryland-Potomac_-_.......--| 142 | 2,708,000 4, 590 181 3. 26 

irginia. 
11° | West Virginia__.| Fairmont__..........--.------| 100 | 14,710,000 | 15, 539 163 5. 79 
12 | Ohio-West Vir- | Panhandle-Pittsburgh No. 8_-- 141 | 14, 530,000 | 16, 552 180 4, 87 

ginia. 
13 |_.._.do..-_...--..| Pomeroy_...-.......--...-----| 33 | 404,000 881 133. 3. 44 
14 | West Virginia___.| Putnam County---...-------- 3 439, 000 609 195 3. 69 
15 | Kentucky-West | Kenova.-.......-.--..-------- 14 4 1,667,000 1, 800 182 5.08 . 

Virginia. . . 
16 | Kentucky - Vir- | Thacker (including Buchanan 44 | 6,496, 000 6, 989 188 4. 94 

ginia - West County, Virginia.) 
Virginia. 

17 | West Virginia___| Tug River_..........-.-------| 28 | 6,284,000 7, 065 217 4.09 
18 Virginia - West | Pocahontas___..............--| 72 | 16,622,000 | 17, 631 190 4. 96 

irginia. 
19 | West Virginia...| Winding Gulf__._-.-..-.-.-.--| 54 | °8, 902,000 9, 720 213 4. 29 . 
20 |__..-do_.____.....] New River-..............-.-.--- 98 | 11, 517,000 | 13,859 202 4.12 

et | dow.......| _ Kanawha......--.-.--__ | 89 | 15, 038,000 | 16,595 | 207 | 4.39 2 
22 |_....do_.....-.-..| Coal River........-....------- 5 | 1,106,000 1, 146 178 5. 42 
23 |_.._.do...._......-] Logan__.............-.--....--| 65 | 12,790,000 | 11,810 183 5. 92 . 

24-8 |_....do_._.._..-..| Coal and Coke_.........-...-.] 12 708, 000 868 227 3. 59 
24-b |.....do..-_......-| Preston County-__..........---} 33 639, 000 1, 081 129 3. 88 
24~-¢ |_._..do__.___.....| Taylor County, Junior, Phil- 85 | 3, 592,000 5, 076 155 4. 56 

ippi, and Gauley. 
25 | Virginia_...__...| Southwestern Virginia.....-..| 45 | 5,111,000 6, 811 194 3. 87 

_ 26 |_....do__...._.._.| Clinch Valley__.....--...---.-| 16 | 1,712,000 2, 516 194 3. 50 
27 |_....do_.____..___| Virginia ‘“‘anthracite’’ --_._.--- 6 187, 000 624 163 1. 84 
28 |.....do._......-..| Richmond Basin_...._.....---]_..----]-..---------]---------|--------|------- 

29 | Ohio__....._....| Massillon-Palmyra-Lisbon._._| 128 | 1,796,000 2, 884 170 3. 67 
30 |_....do___........| Coshocton-Goshen__.....-..--| 197 | 2,053,000 2, 971 171 4:03 
31 |_...-do___...__..._| Cambridge_..__._.............| 38 | 1,381,000 2, 210 159 3. 94 
32 |_....do___..._.-..} Crooksville_................--.] 65 | 1,063,000 1, 518 172 4. 06 
33 |_....do____.......| HoeKing_...........--..--..-.| 108 | 3,202,000 6, 175 130 3. 99 
34 |_....do__..._.....| Jackson and Ironton._..------| 74 628, 000 1, 096 151 3. 80 
36 | Kentucky___....| Northeast Kentucky !._...----| 82 | 9,769,000 | 12,673 197 3. 92 
37 |_....do..-.._.....| Hazard 2?..................--.-| 53 | 4,616,000 6, 222 172 4.31 
38 |_....do..._._____...]| Harlan__.........-..---------- 55 | 12,166,000 | 12, 604 224 4.31 
39 | Kentucky-Ten- | Southern Appalachian........| 129 | 4,330,000 8, 222 158 3. 32 

nessee. 
40 |.....do_____._....| Jellico.............-..-....---.| 20 494, 000 1, 163 132 3. 22 
41 | Kentucky___....| Western Kentucky-___....-.---}| 182 | 8,134,000 | 11,711 143 4.87 
42 | Tennessee_____..| Rockwood-Soddy.-...-.----.--| 50] 1,548,000 3, 034 194 2. 63 
43 | .._..do_._...__..| Fentress__......-..-..-------- 9 334, 000 469 186 3. 83 
44 | Alabama___.....| Big Seam Group...-.-..-.-.--| 27 | 3,159,000 5, 833 168 3. 22 
45 | Alabama-Geor- | Cahaba Group *.-..-----------| 96 | 2,835, 000 7, 326 168 2. 30 

gia. 
46 | Alabama___...._| Pratt Group__........-.----.-| 48 | 2,534,000 5, 856 145 2. 99 
47 | Indiana________.| Imndiana__._...............----| 158 | 14, 775, 000 10, 629 174 7.97 
48 |_....do...._......| Brazil Block.....-..-...--.---| 30 979, 000 718 193 7. 06 
49 | INinois____......| Northern Hlinois....-.........| 66 | 1,907,000 2, 506 180 4. 22 
50 |.....do...._....._| Fulton-Peoria............-----| 205 | 5, 185,000 4, 982 187 5. 58 
51 |_-...do._...-.----| Danville............----------| 76 | 2,014,000 2, 546 181 4. 38



| 816 MINERALS YEARBOOK, 1937 | : 

| TABLE 13.—Bituminous coal produced, number of mines active, men employed, days 
operated, and output per man per day in the several fields adopted by the United 

States Coal Commission, 1985—Continued - Oo 

[The definitions of these fields are given in detail on pp. 2034-2052, part IV, of the report of the 
| ee United States Coal Commission] | oe 

| | ae 1985 
United —_— 

Biates Average Aver- 
o number| age Commis State General name of field Num- __|Number! — of tons 

sion. ber | Production f d field |. a | of | (net tons) | men | ‘mines | nan | : number . i 
mines 

operat- : per 

| . . ed | day 

62 |___..do...........] Central Tinois.....__._.___.| 96 | 11,874,000 | 10,999| 180] 5.98 
53 |.----do..-.....---| Belleville.................-.---| 105 | 5, 660, 000 6, 243 149 6. 07 
54 |..--.do..-........| Murphysboro__...-.....-.--.-] 11] 234,000 210 144 7. 73 
+55 |_.._.do.......__-.| Southern IWinois.__..........-| 163 | 17,651,000 | 16,262] 164 6. 61 

' 66 | Michigan..__...| Michigan_..____..._....______] 20 628, 000 1, 467 158 2. 70 
57 | Arkansas.....__.| Sebastian......_..____________| 28 513, 000 1, 490 126] 2.74 
58 |-..-.do_-...__....| Excelsior-Logan.__-_-.._-.----| 23 422, 000 1,363 |. 133 2.34 — 
59 j---..d0_.-._....__| Arkansas “anthracite’__......| 14 198, 000 890 102 2.18 
60 | Colorado.__._.--| Colorado ‘“‘domestic’’..........| 167 | 2,608,000 | ~ 3, 953. 173 3. 81 
61 |...-_do_--_.......] Trinidad._...._...--------__--] 33 953, 000 1, 522 157 |, 3.99 
62 |..---do........--.| Northern Colorado_..._.......} 63 | 2,350, 000 2, 678 195 4. 50 
63 | Iowa__..._..---.| Marion-Monroe-Polk...._..._| 184 | 2, 555,000 5, 108 165 |. 3.03 
64 |.__._do.....___...| Appanoose__..................] 79 | 1,095, 000 2, 930 158 2. 36 
65 | Kansas_...._....| Pittsburg.........-...........| 115 | 2,470,000 2, 721 160 5. 69 © 
66 |..---do....__._*_.| Lightning Creek._.._._._..___|_._.__]----._-_-___|---- --}ee-ee-e-|eeeeee 
67 |-.--.do___...__._.] Osage__.._-..-..._____...----__| 60 137, 000 676° 128 1.58 
68 |.....do...._..._._| Leavenworth 4_._.___________- 4 112, 000 652 _ 268 . 64 
69 | Missouri._......| Southern Missouri.......-...-} 87 | 2,780,000 2,172 |. 182 7. 04 

. 70 |_.-..do__....._...| Lafayette_..__......-._.___-_...| 112 833, 000 3, 385 145 1.70: 
71 |_._..do.---_......| Grumdy-_.-_.2 22-2 eee] 4) (4) (4) 4) | (4 
72 |.....do_.-._-._.-.| Platte.........-..2---2--------| 4 (4) (4) . (‘) (4) 
73 | Montana_.._....| Montana__..._...............-| 81 | 2,759,000 1, 571 189; 9.30 

. 741 New Mexigo-._- Gallup......-----------------| 18 623, 000. 1, 163 180 2.97 
. 75 |-...-do_-...+._._.] Cerrillos and Carthage__._.___|- 7 124, 000 345 (237: | «1,51 

76 ee ee Raton................---------| 14]  609,000| —_781 165 | 4.71 
76-8 |.....do__..__.\__.| Momero__.__--.-_..-_.___.-___] 10 33, 000 66} 216 2. 32 

, 77 | North Dakota_-_| Southern North Dakota...__..| 94 | 1,088,000 . 869° 178 7. 05 
- : 78 |-.---do_-_-.._j._.] Northern North Dakota__._.-| 67 868, 000 . 496 _ 207 8. 46 

79 | Oklahoma...J_.__| McAlester Vein..._........___| 15 162, 000 431 162 2.31 
| 80 |...-.do.......{._.| Oklahoma, Eastern......_....| 89 | 1,067,000 2, 720 116 3. 39 

> 81+ Texas....._/..__| Texas (bituminous) ____._.____ 4 36, 000 266 150 . 90 
82 |..-..do__..__/_.._.| Texas (lignite)_..-.--..-_-.---_-| 14 722, 000 | 526 190 7, 22 

. 83 | Utah......_._.-.| Utah_-___2- 2 40 | 2,947, 000 2, 752 188 5. 70 
84 Washington... Kittitas County_....-..._...__| 13 628, 000 731 | 215 4.00 
85 |..-..do........._.| Pierce-King (bituminous) -____- 17 391, 000 689 199 | 2.85 

- 86 |_..-.do....___._.__| Subbituminous.____.._...._..] 26 540, 000 838 166 | . 3.88 
87 | Wyoming_____..| Wyoming........._..._...-...| 68] 5,177,000 3, 966 217 | . 6.00 
88 | South Dakota_._| South Dakota__..._...________| 17 13, 000 55 98 2. 46 
89 | Oregon.___...-__| Oregon.__......-_--.-----.---.| @® (5) (5) (8) ) 
90 | California_._....| California §....__........._____ 10 17, 000 85 108 1. 84 
91 | Nevada_........] Nevada__._..._..._..-..--_.__|______]_-__-- fee 
92 ; North Carolina -} North Carolina...___.._.-__-_| ©@) (3) (3) (3) (3) 

Unclassified_....]......-----------_-.-- ee. 6 127, 000 113 256 4. 39 

66,315 |372, 373, 000 | 462, 403 179 4. 50 

1 Northeastern Kentucky field includes McRoberts district. 
? Hazard field includes Whitesburg district. 
3 Cahaba Group includes North Carolina (no. 92) to avoid disclosure. 
* Leavenworth field, Kansas, includes Grundy field, Missouri (no. 71) and Platte field, Missouri (no. 72). 
5 California includes Arizona, Idaho, and Oregon. 
6 Asin 1934, the 1935 figures of total number of mines are not comparable with years before 1934 in a number 

of States because of more complete coverage of small trucking mines made possible by cooperation of the 
Divisional Code Authorities. See Minerals Yearbook, 1936, pp. 561-564. 

PRODUCTION, BY WEEKS AND MONTHS 

The following tables summarize the statistics of weekly and monthly 
production of bituminous coal first published in the Bureau of Mines 
Weekly Coal Reports. The figures are estimates based upon daily 

| and weekly statements of cars of coal and beehive coke loaded by the 
principal railroads and of shipments over the Monongahela, Allegheny, 
Ohio, and Kanawha Rivers. The estimates are revised afterward to



agree with the results of the annual statistical reports from the coal 
producers; therefore the figures given here differ slightly from the esti- 
mates originally issued in the weekly reports. | | 

For the method used in counting holidays see Coal in 1930, page 631. 

TaBLE 14.—Estimatied weekly production of bituminous coal in 1935 

-. Numb Average . ; Number Average 
. umber | production . | Number | production . 

Week ended— yeooenon of work- | per working || Week ended— rao tone of work- | per working _ 
ing days | > day (net ing days | day (net 

| a in tops) fF me tons) ee 

Jan. 5_......-..| 1 6, 035, 000 14,1 | 21,458,000 |] July 13.........| 4,617, 000 6 770, 000 
Jan. 12__.._._..| 7, 908, 000 6 1,318, 000 |} July 20.........} 5, 529, 000 6 922, 000 
Jan. 19_.._._.--| 8, 010, 000. 6 1, 335, 000 || July 27...._...-| 6,358, 000 6 1, 060, 000 . 
Jan. 26__......-}| 8, 512, 000 6 1, 419, 000 || Aug. 3.__..._..| 5,374, 000 6 896, 000 
Feb. 2.___.-..-| 8, 755, 000 6 1, 459, 000 || Aug. 10.__.-__.| 4,950, 000 — 6. 825, 000 
Feb. 9._..--.--| 8, 833, 000 6 1, 472,000 || Aug. 17_.....-.| 5, 605, 000 6 934, 000 
Feb. 16..__.-..| 8, 790, 000 6 1, 465, 000 || Aug. 24__._.__.| 6,320, 000 6 1, 053, 000 
Feb. 23.._-.---| 8, 545, 000 5.9 1, 448, 000 || Aug. 31._....--| 7, 501, 000 6 1, 250, 000 
Mar. 2_.....---| 8,979,000} § 6 1, 497, 000° || Sept. 7--..--.-.| 7,019, 000 5 | 1,404,000 
Mar. 9.......--| 8, 782, 000 6 1, 464, 000 || Sept. 14..._....] 8,480, 000 6 1, 413, 000 
Mar. 16._...---| 8, 892, 000 6 1, 482, 000 |} Sept. 21_.._....| 7,804, 000 6 1, 301, 000 
Mar. 23._...---| 9,461, 000 6 1, 577,000 || Sept. 28__..____} 1,715,000 6 ~ 286, 000 
Mar. 30._...---| 9, 696, 000 6 1,616,000 |} Oct. 5_-.....-..] 7, 104, 000 ° 6 1, 184, 000 
Apr. 6_._.-----| 3,809,000 5.3 719, 000 || Oct. 12..._._...| 8,491, 000 6 1, 415, 000 
Apr. 13_....-.-| 5, 573, 000 - 6 Ff 929, 000 || Oct. 19..._._...| 8,355, 000 6 1, 393, 000 
Apr. 20__..-_-.| 5, 980, 000 6 997,000 |; Oct. 26_.-......| 8, 388, 000 6 1, 398, 000 

- Apr. 27___.__.-| 4,909, 000 6 818, 000 || Nov. 2_....-..--| 7,948, 000 6 1, 325, 000 
May 4__....---| 5, 023, 000 6 837, 000 || Nov. 9.--.....-| 8,063, 000 6 _ 1, 344, 000 
May 11_..----.| 5, 660, 000 . 6 _ 943,000 |} Nov. 16-..---.-| 7,934, 000 $25 1, 443, 000 — 
May 18___.-...| 5, 872, 000 ~—~66 ~~ 979,000 || Nov. 23........| 8,312,000 6 1, 385, 000 
May 25_......-| 6,397,000 6 1, 066, 000 || Nov. 30__..2--.| 7, 575, 000 5 1 1,515,000 
June 1__.....-.| 6,799, 000 5.3 1, 283, 000 |} Dec. 7..---.---| 8, 482, 000 6 1, 414, 000 
June 8____----.| 8, 718, 000 6 1, 453, 006 || Dec. 14._.____-}| 8,370, 000 6 | 1,395,000 
June 15_____..-] 9, 296, 000 6 1, 549, 000 |} Dec. 21..__.._-| 8, 586, 000 6 | 1,481,000 
June 22__..._..| 4,798, 000 6 800,000 || Dec. 28._-.....} 6, 966, 000 5 1, 393, 000 
June 29__.___..| 6, 515, 000 . 6 1, 086, 000 |} Jan. 4.___....__| ! 3, 401, 000 12 2 1, 644, 000 
July 6._..--_-_-| 2,579,000 5 516, 000 | | —_—— , 

Total ___.|372, 373,000 |. - 306.1 | . 1, 217, 000 

1 Figures represent output and number of working days in that part of the week included in the calendar 
year shown. Total production for the week of Jan. 5, 1935, was 7,435,000 net tons; for the week of Jan. 4, 1936, 
8,385,000 net tons. a. 

2 Average daily production for the entire week and not for the working days in the calendar year shown.



TABLE 15.—Monthly production of coal, by States, in 1935, in thousands of net tons : oO 

[The totals for the year are based on final complete returns to the Bureau of Mines from all operators known to have produced more than 1,000 tons a year. The apportionment of CO 
the known yearly total among the 12 months is based on the best information available, in some States upon direct tonnage reports from operators to the State mine department; 
in most cases upon current records of railroad car loadings and waterway shipments] 

State January | February} March | April May June | July -| August Septem- October | N Der D ber Total. 

Alaska. _..--2- 2-2 eee eee 9 6 6 9 9 8 11 13 14 13 11 10 119 
Alabama. __.-.-.---------.-------.------- 877 939 1, 003 677 806 804 612 698 | 612 73 436 968 8,505 
Arkansas. ._...----_------.------- eee eee 158 96 54 21 27 37 53 89 128 190 138 142 1, 183 
Colorado.._.--.-------------------------- 645 492 473 330 338 306 | - 268 382 460 752 729 736 5,911 
Tilinois._-..---.--2-- eee 5, 174 4, 677 5, 191 2, 051 2, 607 3, 114 2, 027 2, 465 2, 955 4, 885 4, 247 5, 182 44, 525 
Indiana__....-..------.- 2a eee 1, 821 1, 742 1, 948 728 1, 099 1,217 | — 686 923 905 1, 561 1, 485 1, 689 15, 754 io 
Jowa...-.------ nn eee eee 499 416 473 116 261 269 163 147 226 334 330 416 3, 650 = 
Kansas__._..--_.-------.------.---------- 334 245 265 122 140 178 131 182 _ 190 294 285 320 2, 686 2 
Kentucky: Eastern_.............--.------ 2, 925 2, 887 2, 949 2, 200 2, 528 - 2, 663 2, 228 2, 494 2, 461 3, 493 3, 023 2, 776 82, 627 tx 

Western.....----.-----.------ 1, 034 849 926 386 473 555 382 571 644 791 718 805 | 8, 1384 es 
. Maryland...____.___....__-.---..-------- 187 175 190 107 92 140 75 115 107 175 149 166 1, 678 > 

Michigan._.-__......--.---..------------- 88 79 83 38 45 44 14 9 59 48 55 66 628 = 
Missouri. _..-.....--.-------------------- 435 364 383 160 212 250 169 214 274 411 359 415 3,646 tp 
Montana_-_.__.-....-.-------------------- 281 207 236 186 184 — 168 160 189 216 | - 330 334 268 2, 759 
New Mexico_...._.-..------.------------- 129 108 118 99 104 103 92 107 95 138 155 141 1, 389 be ; 
North Dakota__.__.-...-2-.-2----2------- 309 148 129 82 71 50 57 67 143 344 | ° 305 251 1,956 & 
Ohie.._-- eee 2, 133 2, 066 2, 186 1, 146 1, 664 1, 620 1,117 1, 333 1, 524 2, 278 1, 904 2, 182 21,153 > 
Oklahoma..__.....-.-----.-...----------- 177 89 60 43 36 54 39 71 128 204 167 161 1,229. by 
Pennsylvania bituminous._.-........---- 8, 599 8, 683 10, 180 5, 677 6, 964 8, 285 5, 962 6,816 | 5,763 R, 422 7, 821 8, 233 91,405 iE 
Tennessee_._._-.-.----------------------- - 438 457 463 253 351 325 295} - 342 303 129 372 | 410 4,138 © 
Texas___._....-_----- eee -e eee eee ee 70 65 64 53 57 53 | 60° 65 65 68 71 67 758 
Utah. __-_-2 eee 361 233 253 171 127 142 110 139 177 410 |, 441 383 2, 947 xe 
Virginia. _..-.----- 2-2 eee 822 820 952 631 708 797 648 758 686. 1, 054 891 900 9,667 + 
Washington_._-__..-.---------------- eee 193 141 134 118 85 97 84 90 105 173 180 159 1, 559 et 
West Virginia: Southern !__.....____...-- 6, 614 6, 467 6, 962 5, 001 5, 620 6, 458 5, 323 - 6, 183 5, 200 &, 591 6, 715 6, 329 75, 463 - 8 - 

Northern ?....-..._.._--.- 2, 268 2, 299 2, 851 1, 376 1, 965 2, 140 1, 420 1, 531 1, 490 2,323 | 1,903 2, 150 23,716° 
Wyoming..__.-2.2 eee 492 393 432 347 377 380 322 326 387 631 567 §23 5, 177 
Other States 3____..-_.--------- eee 7 6 6 6 5 3 |. 3 3 4 5 6 7 61 

Total bituminous._--...........-.--| 37,079 35, 149 38, 970 22, 134 26, 955 30, 260 22, 511 26, 322 25, 321 38, 120 33, 747 35, 805 372, 373 
Pennsylvania anthracite 4..._.....-------- 5, 790 4, 652 3, 228 4, 763° 5, 118 5, 724 3, 502 3, 073 4,113 4, 182 3, 482. 4, 632 52, 159 

Grand total__.__..-.-..--..-_......| 42, 869 39, 801 42, 198 26, 897 32, 073 35, 984 26, 018 29, 395 29, 434 42, 252 37, 179 40, 437 424, 582 2" 

1 Includes operations on the N. & W., C. & O., Virginian, K. & M., B. C. & G., and on the B. & O. in Kanawha, Mason, and Clay Counties. 
2 Rest of State, including the Panhandle district and Grant, Mineral, and Tucker Counties. 
3 Includes Arizona, California, Idaho, Oregon, Georgia, North Carolina, South Dakota. 
4 Includes Sullivan County washery and dredge coal, local sales, colliery fuel, and coal shipped by truck from authorized operations.
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| NUMBER AND SIZE OF MINES 7 | 

TasBxiE 16.—Number and production of commercial bituminous-coal mines, classified by stze of output in each State, in 1935 ! | 

{Exclusive of product of wagon mines producing less than 1,000 tons] . 

Class 1A Class 1B Class 2 Class 3 Class 4 Class5 Total | 
over 500,000 200,000-500,000 | 100,000-200, 000 50,000-100,000 10,000-50,000 less than 10,000 all classes 

net tons net tons net tons net tons net tons net tons 

State ——_--— |: SE | | | 

Num- . Num- | | Num- Num-| __ Num- Num- Num- 
ber of | Quantity | ber of Quantity ber of | Quantity | ber of | Quantity | ber of | Quantity | ber of | Quantity | ber of | State total 
mines mines | mines mines mines mines!| . mines ! 

Alabama.............----.-----|____----|_.---------- 11 | 3,420, 048 19 | 2,649,951 | 23] 1,604,006 15 458, 602 96 | 281,813 164} 8, 504, 510 
Arkansas. -..-..-.-..----------|_ 2 -.|.----- eee {_ fe l 129, 987 38 175, 719 29 696, 724 32 130, 849 65 1, 183, 279 
Colorado.......-_-.------.-----|_...----]_-_-_-------. 4 958, 885 15 | 2,152, 678 20; 1,473, 931 37 822, 901 187; 602,116 263 5, 910, 511 
Illinois.........--..------._2--- 26 | 20, 371, 667 41 | 14, 548, 977 15 | 2,181, 802 47} 3,525, 056 96 | 2,547,922 497 | 1,350,045 | 722] 44, 525, 469 
Indiana.._...-..--.--.2._ 8. 4| 2,670,647 23 | 7, 198, 682 20 | 3, 026, 466 21} 1,587, 481 41. 979, 166 79 291, 772 188 | 15, 754, 214 
Iow8.......-.------------~-----|-.------|------ ene 3 719, 299 2 260, 887 14] 1,060,044] 48] 1,015,012 196} 594,921 263 | 3, 650, 163 
Kansas. .....----..----.-.-----|.._-_-_.--J]------ ee 2 526, 000 7 {| 1,070,878 5- 375,613 | 22 408, 667 141 305, 006 177 2,686,164 
Kentucky: Eastern..___.....-- 10 | 8,031, 189 38 | 11, 780, 108 49 | 7,073, 291 48 | 3,441, 552 73 | 2,077, 071 95 228, 605 313 | 32,626,817 © 

Western... ..._..... 1 535, 402 8 | 2,347, 020 21 | 2,920, 356 20 | 1, 535, 589 20} 507, 761 112 278, 994 182} 8,134,122 »& oo 
Maryland.........----.-.--.--}_---- 2a} wane ~ node 4 591, 683 7 478, 672 17 405, 333 86; 202,371 114 1, 678, 059 mM 

; Michigan......._...-_-.-------|_------.].---------- |e} ee 2 247,702; £3 218, 231 6 140, 378 9 22, 073 20 628, 384 
Missouri......-..-.--.---..---- 1 578, 724 3 901, 504 3 505, 444 7 447, 961 | 38 795,187 | 149] 417,176 201 3, 645, 996 : 

5 Montana. -..-..-2.-.2- 22. 1 1, 142, 319 3 985, 372 2 302, 526 QD 133, 1382 2 24, 434 71) 171,123 81 2, 758, 906 
New Mexico.._.....-...-.----~|...-..--]-----o ee 2 545, 9 3 393, 828 | 2]. 184,880 10 243, 566 32] 70,694 49 1, 388, 877 
North Dakota. ....-..---------}.-------]_------ 3 753, 5 3 485,921 | - 2{ 120, 577 12 244, 940 141 350, 545 161 1, 955, 510 
Ohio....-....---- 2-2-2 8 | 5,117, 181 22| 6, 666, 336 25} 8,602,772 34 | 2,685,262 | 81] 1,600,445 564} 1,391,155 | 734) 21,153,151 | 
Oklahoma. ._._.....-.--.._--.|--.---_-|-.----------|__------|----- bee 1 180,082; 1 65,984:; 35 800, 604 67 | 182, 728 104 | 1, 229,398 : 
Pennsylvania..._.........-----| 47 | 35,979, 748 _ 82 | 25, 427, 100 | 14,053,116 |. 104 | 7, 262,821 276 | 6, 240, 098 756 | 2,441,604 | 1,365 | 91, 404, 670 
South Dakota--......-_-.-----|--------|----.-------|-.------ | ne eee | oe [eee |e ee [pee ee (eee ee [eee ee eee eee 17 |. 13, 243 17 18, 243 
Tennessee... .-..-.-----..--_--}-----_-- |---| 4 953, 301 15 | 1, 981, 223 7 | 471,439 23 572, 187 565 |. 159,652 104 4, 137, 802 oS 
Texas.........--------.---..----|--------|------------ 1] 412,390 |---| 2 176,790] - 7] 142,588 8| 25, 752 18 757,529 | 
Utah... 22 6} 1,378, 528 6; 818,017 6 430, 249 7 279, 383 15 | | 40, 741 40 2, 946, 918 =. 
Virginia. .....---..-----__- 1 759, 151 15 | 4, 953, 845 14} 2,005, 454 18 | 1,324, 665 17 485, 578 17 | 48,325 82 9, 667, 018 
Washington. 3-2 0-4--- ene |---| 1 _ 254, 786 5 647, 880 3 215, 286 16 359, 674 31 | 81,580 | . 56 1, 559, 206 
West Virginia... ..--. 2. 33 | 23, 916, 954 146 | 44, 143, 108 140 | 20, 532, 560 99 | 6,894,173 116 | 3, 106, 251 212 686, 015 746 | 99, 179, 061 
Wyoming....._---.2. 2-2} 11 | 3, 567, 554 7 ~ 993, 938 4f 249, 031 - 10 278, 481 36 | | 88, 138 68 5, 177, 142 : 
Other States 2....-...- 220-22 {-.- |e ‘1 73, 049 2 65, 422 15 |. 28, 532 18 167, 003 

| | | OS LC I | 
132 | 99, 102, 982 429 |132, 442, 4n2 479 | 68, 907, 442 503 | 36, 251,283 | 1,056 | 25,388,375 | 3,716 | 10, 280,568 | 6,315 | 372, 373, 122 

1 As in 1934, the 1935 figures of total number of mines and of number in class 5 (less than 10,000 tons) are not comparable with years before 1934 in a number of States because of OO 
more complete coverage of small trucking mines made possible by cooperation of the Divisional Code Authorities, See Minerals Yearbook, 1936, pp. 561-564. fomed oe 

2 Includes Alaska, Arizona, California, Georgia, Idaho, North Carolina, and Oregon. f 4 | co
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) LABOR STATISTICS _ 
a ) re MEN EMPLOYED 

__ The method of collecting employment statistics is explained in detail in Coal in 1929, pages 738 t0'740. These statistics are believed to represent the most accurate returns obtainable under present con- | ditions, both as to the records. generally available in mine offices and as to the funds allotted to the Bureau of Mines for collecting data. (See fig. 51.) - | : | , For a detailed explanation of the classification of mine employees . see Coal in 1930, page 651. Tables 11 and 44 show the number of men employed underground and on the surface, by States and coun- ties, durmg 1935. 0° a ce, | | ) | : . Bureau. of. Mines statistics of men employed purport to represent | _ the average‘number on the rolls of ‘mines active during the year on the | days when the mine was in operation. — a | * In computing the average number, the Bureau excludes pay periods when the mine was shut down and giving employment only to main- | tenance men. Chiefly for this reason, the Bureau -of Mines’ record of , numbers employed. shows:a higher result than does the average num- ber of wage earners. computed at the decennial Censuses of Mines. and | - Quarries of 1909, 1919, and 1929; since the Census average includes | the shut-down periods. The differences between the two methods of | computation are discussed at length in “Employment and Related Statistics of Mines and Quarries, 1935, part I, Bituminous Coal.”’?? | | _ The Bureau’s method is ‘believed to give a more accurate measure | | of the working force of the coal industry. It is also necessary, how- | | ever, to take account of the time lost by the men on the rolls through Intermittent operation. This is best done by recording separately the | factor of mine operating time, as indicated by the average number of | days worked. In 1935, the bituminous-coal mines operated an aver- age of 179 days. So important is the element of intermittent employ- ment in coal mining that it requires separate measurement, but to Measure it in the factor of days worked as well as in the average number | of men employed would be to count double. : 
The two factors of average number of men employed when the mines are in operation and average number of days operated, taken together give the best available measure of employment opportunity in this industry. For 1935, this means that an average of 462,403 men was employed at bituminous-coal mines and that the mines operated 179 ays. 

DAYS OPERATED 

All statistics of days of mine operation issued by the Bureau of Mines represent weighted averages in which the operating time of each mine is weighted by the number of its employees. A number of States that collect statistics of mining, publish figures of days worked that are 
* A special case arises when mines operate under local share-the-work or Staggering agreements and divide the available work among two or more groups of men who work alternately. A few rrines, chiefly in linois and Indiana, have followed this practice in recent years. Prior to 1935, some of these mines reported to the Bureau the average number of men working and others the total number on the rolls. Beginning with 1935, special arrangements have been made to count only the number working. For the effects of this practice on the employment record in Illinois and Indiana, see footnotes to table 44. 10 Published as Report E-3, Works Progress Administration National Research Project on Reemployment Opportunities and Recent Changes in Industrial Techniques.
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simple averages of all mines reporting, without regard to size. Such | 

an unweighted average is likely to be unduly depressed by the small 

mines, which generally operate less steadily than the larger, and hence a 

tend to understate the amount of work available to the typical worker. | | 

In the interest of uniformity and accuracy it is urged that all such 

statistics should be weighted, and the method used by the Bureau is 

recommended as the simplest and most accurate. | 

a . MAN-DAYS OF LABOR . . oe 

Tables 11 and 44 give the best record available of the man-days of = 

labor performed in 1935. A small proportion of bituminous-mine 

- operators keep an accurate record of the man-days or man-hours 

worked, which is utilized by the Bureau wherever reported. The 

ereat majority of the mines, however, indicate that they keep no such 

record. In that case, the man-days are calculated by the Bureau by 

multiplying the number employed underground and on the surface by 

the number of days operated by the mine and tipple, respectively.~ 

Although the computations of man-days are made mine by mine, the 

resulting product is necessarily an approximation and is subject to a 

considerable margin of error. a 

Until the American coal industry arranges to keep an accurate record _ é 

of man-days or man-hours worked, all computations of accident rates, , 

daily earnings, and output per man will remain subject to material 

qualifications. In the meantime, the computed product of men times | 

days remains the only comprehensive measurement available. = — 

| LENGTH OF WORKING DAY , | 

The following tables summarize the replies of mine operators to the 

question, “Number of hours operated per shift.” _ | | 

The reports of more than 7 hours in 1935 consist partly of (1) cases 

where the operator has included time when the men are entering or 
-_Jeaving- the mine, (2) cases where the operator has reported the time ___ 

of certain occupations that work longer than other employees, as in 

stripping overburden, or (3) cases where work is staggered and two 

crews of men overlap. There were, however, a number of mines in 

1935 where the established day was 8 hours. Most of these, as shown | 

by the table, were very small. Numerous mines, especially the smaller | 

ones, failed to answer the question. — , | 

Among the mines replying to the inquiry, it was found that 97.8 

percent of the men employed were in 7-hour mines and that the 

weighted average working shift was 7 hours. | 

The established working day does not of itself measure the length of | 

time that men actually work or the time that they are underground, 

because of the possibility of overtime, because the mine may some- 

times shut down before the full day is over, because the miner may go 

home before the mine stops, and because he spends a considerable 

time in going to and from his place of work underground. As inter- 

preted in the wage agreements, the 7-hour day means 7 hours of labor | 

at the usual working place, exclusive of any time for lunch and 

exclusive of the time spent in going from the entrance of the mine to 

the working place and back again. (See Coal in 1930, p. 656.) | 

152336—37——53 |
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TaBLe 17.—Number of bituminous-coal mines in the United States having estab- | - lished working shift of certain length and number of men employed therein, in 

1985 

- | . 7 hours 8 hours 9 hours Not reporting, Total and all others ! 
State . 

Mines} Men {Mines} Men |Mines| Men |Mines} Men | Mines Men 

Alabama_._...-....---.| 140] 17,873 3 40 |.......|........| 21] 993] 164] 18,906 Alaska. .._....---------|---.---|--------| 8 93 |-----|_.....-}| 4 2 4 95 
Arizona, California, 

Idaho, and Oregon__- 3 65 1 3 j-------]------ 2. 8 35 12 103 Arkansas..............-.| 56] 8,691 |...-..-|_....--.|0- 771g 52] 65| 3,743 | Colorado...-..--.------| 158 | 7,602 | 36) 807 |----22]77277777] 69 | = a4g | 263 | 8153 Georgia and North . 
Carolina... _........- 1 91 f.-..---] ef 1 18 2 109 Mlinois_...222222-227} 401 | 41, 212 1-66 | 7620 1} 10 | 254} 1,906] - 722| 43,748 Indiana....--.----.---.| 148} 10,879] 12/ 113 |... || “2983 } ’385 | iss] ii'347 | Iowa......-.---------.| 196] 7,465} 25] 202 i 6{| 41| 365] 263] so38 Kansas.....-..--.----.| 50] 2,346] 20] 194 |....._.|.......| 107] 1,356] 477| 32896 Kentucky: 
Eastern........-...| 211] 35,231} 25| 847 3) 372] 741 4,178] 3131 40,628 . -__ Western......------| 62] 9397] 11] 110 1 2| 108} 2,202} 182] 41,711 Maryland.....---....| 81| 2,834 7 58 1 2| 95 6s| 114] 2962 © Michigan..-----.---.-| 16] 1,195] a| ob1|. |. | ‘3 21} 201 1,467 Missouri.-...----------| 48] 2711] -80| 1,185 3 16| 100] 1,798|- 201] 5,710 Montana_.....-.-------| 42] 1334] 1g8| ‘4172 2 7| 19 58/81] 1,571 | New Mexico..---......| 30| 2,246 9 57 |..----|.-...---] 10 521 49 | 2)355 North Dakota..........|. 11 173| 44] 501 6 20} 100| 671} 1611 1,365 — Ohio...........--------| 355 | 26,221] 139] 1,069 3 14| 237| 2,220] 734] 29; 594 7 Oklahoma....---.--.--| 72] 2.872 7| ‘16e0} 1 12/ 2] 107] 104] 3/151 Pennsylvania..--------| 1,067 | 120,575] 75| 677 2} 149] 291 | 2,708 | 1,365 | 124° 109 . South Dakota-.---.--..|--.....|........-} 1 4{_. || t6 51} | 17 55. | , Tennessee....---.-.--..|. 71 | 6,484 6} = 805 |i] oo | 1042] 104] 7,581 Texas. ...--------- oo 1 9 12 290 3] 204 2 199 18 792 Utah.....--------...-..| 33] 2,729 1 7 |.------|--------| 6 16| 40] 2,752 Virginia...-------..-..-| 70] 12,653 4) 344 [Tg 46} 82| 13,043 Washington...-_______. 44 2,034 |.---.--]-2.--- ef} 12 224 56 2, 258 West Virginia..........| 640 | 107,130 | 23 |" ~208°|--7-727]"777277-] 83 | 1,878 | 746 | 1097315 Wyoming.....22-22-2--} 40) 3,705] 11{ 198 |----2 77} a7 63/ 68] 3,966 | 

: Total__..........] 4,047 | 429,666} 610] 8,605| 27] 904 | 1,631 | 23,298 | 6,315 | 462, 403 ee ee 
1 Includes a few small mines where the day was more than 9 or less than 7 hours or was irregular, or where it was changed during the year. 

| The trend in the length of the working day over the last 32 years is 
summarized in table 18. As noted, these figures represent the oper- 
ator’s statement of the nominal operating day for the mine. They 

| do not purport to represent the time actually worked by the men. 
| On the one hand, they make no allowance for cases where tonnage 

or piece workers leave early. On the other hand, they make no 
allowance for cases where tonnage men continue at work after the 
mine as @ whole is shut down, or go into the mine to work on days 
when the tipple is idle. Such work beyond the established hours 
became more frequent in the unorganized areas during the years prior 
to the N. R. A. code and may have had a material effect in increasing 
the average hours actually worked, especially in the period 1930 to 
1932. This would also affect the calculated output per man per day.
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TABLE 18.—Percentage of men employed in bituminous-coal mines that had estab- 
lished working days of 7, 8, 9, and 10 hours, 1903-35 ! . 

Percent of total employees in— 
Ploy Weighted 

Year — TTT TTT TTT |e’ 

7-hour 8-hour 9-hour 10-hour don hones) 
mines mines mines mines ¥ 

1903__...-------.-.----..-..---- oe ene [--e- ee 56. 4 17.1 26. 5 8.7 
1904__.-.------ ee |e ---------- 62. 1 13.8 24.1 8.6 —_ 

- coe - 1905. . ...---------------------------------- meer TTT Tees . 61. 1 . a 1B. 6 25. 3 -- 8.6 oe ee en 

1906. ....-..--.---.-.-.-...---..-----------|-.---------- 63. 0 13.5 23. 5 8.6 _ 
1907...-------.-.-.-.---.---_--~------2----|-.-- +--+ 64.0 11.6 24, 4 8. 6 
1908... |e eee 63. 5 11.1 25. 4 8.6 
1910.22 ee |e 62. 1 11.3 26. 6 8.6 
Wl... eee ee 62.9 10.9 26. 2 8.6 
1912. eee ee 61.6 11.5 26. 9 8.6 
1913.0 |e eee 61.9 15. 2 22.9 8.6 
1914___.- 2 ee |e eee 60.7 15.4 23.9 8.6 
1915_- 2.2 ee |e e 59. 6 17.0 23. 4 8.6 
1916___ ee [eee 58. 6 17.4 24.0 8.6 = 
1917. nee 79. 0 12.6 8.4 8.3 , 
1918___ ee [eee 90. 6 6. 7 2.7 8.12 
1919. |e eee 95. 5 3.5 — 1.0 8. 06 
1920_ 22. eee fee 97.1 2.0 .9 & 04 ° 
1921__ 2 nee Jee 96. 6 2.9 25 8. 04 
1922.2 ee fen eee ne 95.1 4.0 9 8. 06 
1923... eee [eee 94.7 4.2 1.1 8. 06 
1924. en [ee eee 93. 7 §.1 1.2 8. 08 
1925. ..2....--.---.-.------------- ene |e eed 93. 5 5.4 Ll 8. 08 
1926__. 2 een |e ee ee 93. 7 §.& .8 8.07 
1927.0... een |e eee 93. 4 5.6 1.0 8. 08 “ 
1928_ 2. eee eee [ene 93.1 6.1 .8 8. 08 - 
1929. eee |e 92. 5 6.7 8 8. 08 mo 
1980... 2-2-2 ee Je eee 92. 4 6.6 1.0 . 8. 09 
1931... 2-2 eee |e 93. 0 61 9 8. 08 
1932_..----- eee Jee 91.9 6, 2 1.9 8.10 
1933: 

Before Oct. 2_...-.....-.-_---.---..--.]------------ 92.6 4.9 2.5 8.10 
After Oct. 2.___--.--.---2 eee [eee -- +--+ 99.8 a | wl 8.00 

1934 ree? for year_.........---.--.......]-.---.------ 944 3.7 1.9 8. 07 

Before Apr. 12. _..--.--..--_..------.-|------------ 99.8 il el 8. 00 
After Apr. 13... --22 22 ee 97.3 2.6 ol (4) 7. 03 
Average for year §._...--....-...-.-.-- 73.0 26.9 ol (4) 7. 27 

1935.._....---.-.-.----- oe eee . 97.8 2.0 .2 (4) 7. 02 

1 Calculated on basis of total number of men in mines definitely reported as having 7-, 8-, 9-, or 10-hour 
——-—— day. —A small number-of-mines-that-work-more than 10 hours or_tess than-7 hours (8 prior to_Apr.1,_1934)——___________ 

have been excluded, as have also all mines for which the reports were defective. Data not available for 1909. 

2 Data as reported for 1933 ‘‘after Oct. 2.’ 
3 Data as reported for December 1934. 
4 Less than 0.05 of 1 percent. . | | 
§In computing the average for the year the percentages for ‘“‘before Apr. 1’? have been weighted by 3 

months and percents ‘‘after Apr. 1”? by 9 months.
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EQUIPMENT AND METHODS OF MINING AND PREPARATION — : 
METHODS OF RECOVERY , I 

TABLE 19.—Bituminous coal mined by different methods, by States, in 1935 i . | : | 

| From underground workings | 2 

ss 35359 si From strip pits 
Mined by hand Shot off the solid Cut by machines Not specified Total underground Grand total 

State OS SL | |] Production 

Forcent Esreent Fercent Percent Percent Percent (net tons) 
of tota of tota of tota of tota of tota j 

Net tons under- Net tons | under-| Net tons | yn der- Net tons | wnder- Net tons under- || Net tons of grand 

ground ground - |ground| | ground ground | ove 

Alabama......---.--------------.-----| 773, 848 9.1 }11,413,2009| 16.7 | 6,276,217| 74.1 9, 010 0.1 | 8,472,374 | 100.0 82, 136 0.1 || 8,604, 510 
Alaska...-.---.----.-.---.---.---2-2--} «11,943 | 10.0 | 107,482 | 90.0 |.....-.-----|_--.---|-------2----|----2--| 1197425 | 100.0 ||_.-.--------|_------- 119, 425 
Arizona.....----..----.--------------- |e ne eee |e ee 5,040 | 66.8 2, 500 33.2 |..-.--------|_..---.. 7,540 | 100.0 }|-.....-.--.-|.----.. 7, 540 
Arkansas.......-...---.------------.-- 4,720 4 255,652 | 23.3 838, 518 76.3 200 |._......] 1,099, 090 100. 0 — 84,189 |... 1, 133, 279 
Colorado...--.------------------------| 1,665,779'| 28.2 210,813 |  3.6| 4,003,423] 67.8 22, 195 -4| 5,902,210 | 100.0 8 301 4 || 5,910, 511 | 
Georgia and North Carolina_.-...-...- 3, 000 13.2 10, 734 | | 86.8 |.--..-..----]--------]-.-.-------- |e 22,7384 | 100.0 |/_--..-..----]_.-.---- 22, 734 
Tilinois.......-.....-..-....--.........| 1,198, 740 3.2 | 3,690, 857 10.0 | 32, 177, 962 86. 7 47, 823 .1 | 87,115,382 | 100.0 7, 410, 087 el 44, 525, 469 
Indiana. -.-........--..-----.-----.---- 64, 829 7 845, 197 9.1 | 8,318, 997 90. 2 8,777 |..-.----]| 9, 232, 800 100. 0 6, 521,414 j|_....-__|| 15, 754, 214 QD 
Iowa....----------------- enn n ene ee 443, 580 18.0 | 1,726, 445 50.6 | 1, 231, 400 36.1 11, 646 -3 | 38,413,071 | 100.0 237, 092 .3 3, 650, 163 © 
BEAMS AS o-oo nnnnnnennnnnneneennn conn” 145, 115 15.3 554, 850 58.7 230, 011 24.3 15, 869 1.7 945,845 | 100.0 1, 740, 319 .6 2, 686, 164 Bi 
entucky: : | 

Eastern....-..-....-.......-.---..-| 1, 505, 420 4.6 1 §58, 052 1.7 | 30, 557, 415 93. 7 10, 930 j_.....--] 32, 626,817 | 100.0 |/......-...22]---.--__|] 32, 626, 817 oe 
Western.......-.....0---------- 84, 723 1.0 294, 991 3.6 | 7, 741, 607 95. 2 12, 292 -2] 8, 183, 613 100. 0 509 1 8, 134, 122 

Maryland........-.-..-......-.---..-.| 1, 155, 755 68.9 |..-.----.-.-}-.-.---- 510, 880 30. 4 _ 11, 424 .7 | 1,678,059 | 100.0 |j/---..2-222 Le 7 1, 678, 059 
Michigan.........--.---..----------.- 4, 843 '.8 3, 140 -5 | 605,301 98. 7 100 j..-..--.- 613, 384 |} 100.0 15,000 |.------- 628, 384 
Missouri. ._.....--...-0.--..---------- 817, 907 24. 6 97, 532 7.5 863, 684 66. 7 15, 585 1.2 | 1,294,708 } 100.0 2, 351, 288 4 3, 645, 996 
Montana.....-.----------------------- 73, 455 4,6 36, 615 2.3 | 1,491,887} 92.5 10, 257 .6 | 1,612,214 | 100.0 || 1, 146,692 4 2, 758, 906 
New Mexico. ...--.-...-..---.-.------ 870, 163 62. 7 134, 210 9.7 381, 106 27.4 3, 398 .2 {| 1,388,877 | 100.0 |j/--....-.-._- .2 1, 388, 877 
North Dakota......-.--.2---2.22.----- 46, 672 5.7 216, 585 26. 4 538, 799 65.8 16, 971 2.1 819,027 | 100.0 1, 136, 483 .9 1, 955, 510 
Ohio........2-------------------------| 875, 268 3.0 103, 729 .5 | 18,371,408 | 96.2 54, 352 .3 | 10,104,752 | 100.0 || 2,048, 399 .2 || 21, 153, 151 
Oklahoma......-.......-...--------_-- 54, 816 5.9 137, 135 14.8 730, 340 78.5. 7, 394 .8 929,685 | 100.0 299, 713 .6 1, 229, 398 - 
Pennsylvania...............----------| 20,004,334 | 22.0] 2,435, 252 2.6 | 68,473,790 | 75.3 56, 831 1 | 90,970,207 | 100.0 || . 484, 463 .1 || 91,404,670 : 
South Dakota.....-........----.------ 4, 450 66.8 |--..--.-.---]-------- 593 8.9 1, 622 24.3 | 6,665 | 100.0 6, 578 12.2 . » 18, 243 
Tennessee.....-....-----------.----..-| 464,839 | 11.2 828, 437 | 20.0] 2,842,328] 68.7 2,198 .1| 4,187,802 | 100.0 |]....---..-_- 1 4, 137, 802 . 
TexaS.......--------------------------| 101,792] 185.3 564,005 | 84.7 |------------|-.------|------------|--------| _ 665,887 | 100.0 91, 642 |...---- 757, 529 
Utab...........22.---- eee 124, 206 4,2 1 218, 637 7.4 | 2,604, 075 88.4 |.....-...-..]------..] 2,946,918 | 100.0 ||..-.---.-...|--.---.- 2, 946, 918 . 
Virginia...............---.------------| 212,331 2.2 | 1778, 792 8.0 | 8,678,795 | 89.8 100 |..-..-.-| 9, 667,018 | 100.0 |{---.-----.-.|....._-.]] 9,667, 018 
Washington, --------------2----oocnoo- 544, 220 34.9 556, 466. 35. 7 458, 142 29. 4 378 |..----.-] 1,559,206 | 100.0 ||..-.-...-...]-..-.--- 1, 559, 206 
West Virginia.....................-_..] 6, 789, 377 6.8 | 1 1, 373, 205 1.4 | 90, 999, 085 91.8 16, 998 |........] 99, 178, 665 | 100.0 396 |...-.--.|| 99, 179, 061 
Wyoming...._.-.-...._--.------- 58, 220 1.2 249, 108 4.9 | 4,735,945 | 93.9 1,278 |......._| 5,044,551 | 100.0 182,591 |........|| 5,177, 142 
Other States.._............-.-..-...-- 1, 792 10. 4 14, 762 85.3 |.-----------|-------- 750 4.3 17,304 | 100.0 eeeeeeneenee 4.3 17, 304 

Total. .........-.------.-----.--| 37,306,132 | 10.7 | 17, 422, 112 5.0 |293, 664,208 | 84.2 333,378 | «1 (348,725,830 | 100.0 || 28,647,202 | —. .1 || 372,373,122 o¢ 

1 Includes some tonnage reported by the companies as ‘pillar coal’’, the method of mining which, of course, differs materially from solid shooting in rooms or entries. or 

| , | .
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UNDERCUTTING MACHINES 

TasLE 20.—Number of coal-cutting machines in bituminous-coal mines, average 
output per machine, and percent of total product of underground mines cut by 
machines, by States, in 1935 
pee 

Number of coal-cutting machines Percent 

in use of total 
, Average | product of 

: State output per; under- 
up ; (net tony) ground 

ermis- net tons mines 
sible” All others Total eut by 

machines 

Alabama_.__.....-.------_----------e----- 108 230 338 18, 569 74,1 | 
Arkansas.........2---------- eee 65 71 136 6, 166 76.3 
Colorado. -__--.-..-22---- ene 137 246 383 10, 453 67.8 

; Tlinois...-.02.222 22 eee 362 900 1, 262 25, 498 86. 7 
Indiana_._.--.-- 2 90 224 314 | 26, 494 90.1 
Towa... ..-------..- eee 54 38 92 | 18, 385 36.1 
Kansas__.....-----.------20------2-- eee ne 19 15 34 6, 765 24.3 
Kentucky..._.....-.----.-_-_--------_-_--. 506 926 1, 432 26, 745 94.0 
Maryland..__.-.-..-.-..-..--.-.----_._-- ' 19 20 39 13, 099 30. 4 
Michigan.........-...---_----.----.-- ee 19 38 57 10, 619 98. 7 
Missouri. ...-...-..------- eee 43 59 102 8, 467 66.7 
Montana_....-.-.-----.--.-- ee 15 53 68 21, 940 92. 5 
New Mexico..-...--..--.--------- eee 27 16 43 8, 863 27.4 
North Dakota_.....--------.2----. eee 18 9 27 19, 956 65. 8 
Ohio... - 222-22 ee 379 602 981 _ 18,727 96. 2 
Oklahoma....-------- 2 69 45 114 6, 406 78. 6 

oo Pennsylvania_..._..-.-_-...-...--.-.------| 2, 274 1,151 3, 425 | 19, 992 75.3 . 
‘Tennessee ._....--0-- eee 30 . 92 122 - 23, 298 68. 7 

— Utah. eee 39 83 122 21,345 88. 4 
. Virginia_.......-.-.--------------- eee 80 158 238 36, 466 89.8 

. Washington. .-...---_-- ee 27 5 32 14, 317 29.4 
, West Virginia.....____.-.__-.------ le 1, 065 1, 196 2, 261 40, 247 91.8 

Wyoming. .....-.----- ee 58 198 256 18, 450 93.9 
Other States..._....-...---- 1 ee. ee 2 1 3 1, 031 21.8 

Total.....-.2--- ee 5, 505 6, 376 11, 881 24, 717 84. 2 

9 eee dd 

| 1 Probably includes some ‘“‘permissible” machines not so specified by the operators. _
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STRIPPING OPERATIONS : , 

TABLE 21.—Siripping operations of all types in the bituminous-coal fields, by States and counties, in 1935 . 

[Returns for mines that recover coal both by stripping and by underground operations do not permit separating men engaged in stripping from those engaged in other work. For this 
reason the wees of men employed represent all persons working at these mines, including those underground. ‘The total tons produced by both methods at these same mines 

o shown | ! 

‘Number of power Coal produced : . shovels ~"(net tons) Number of employees Aver- ver: 

ot a ee _ og of Aver- - 
Num- | Total Aver- num- {county Man- age 
ber | value age Surface ber or davs tons 

State and county of Mi at value of | State oy per 
strip ll ‘ined Total |. same per rs days | total | jopor | man | 
pits | steam Hleo- A. by at mines ton | Under- Total | mines | mined per 

ric jothers|  strip- same ground) In AN] oper- | by day 

ping mines Strip | others . ated | strip- 
| | pits . ping 

Alabama: | 
Blount and Winston..............- 3 5 ee 5, 071 10, 233 $22,000 | $2.15 5 16 3 24] 140) 4.6 3,350} 3.06 @ 
Walker....-------...---------------| 8 8 |-.----|-------| 27, 065 27,065,| 57,000 | 241 ]-.......| 136] 11] 147] 60] 1.5] 10,2083) 265 © 
| fe 

Total, Alabama.......--.-.------| 6 | AL |------{-------] | 32, 186 37, 298 79,000 | 2.12 5{ woz} 14] it} 7} 116] 13,553) 275 © 
Illinois: . | 

Bureau, Grundy, Hancock, Henry, . 
Jackson, McDonough, Peoria, 
Schuyler, Shelby, Vermilion, and l 
Will... e-| 16 3} 22 7 | 2,369,418 | 2,369,418 | 3,846,000 | 1.62 |.-.--.._| 713] 211 | 9241 228) 34.71 210,907 | 11.23 

Fulton....-.-22222222222 02-2 10 j.----.-| 138 4 1,554, 358 |} 1,554,358 | 2,004,000 | 1.35 |........] 300 150 450 242 | 71.7 108,946 | 14.27 
LaSalle....-.2-.22-222 22 eee} 18 feel 1 11 110, 487 110, 487 237,000 | 2.15 j........| 126 23 | 149] 118] 26.0 17,525 | 6.30 
Livingston......---.---2.-2-2------} 8 Jeet fee] | 795 795 2,000 } 2.62 |... 8 2 10 55 | 4.2 546 | 1.46 
Madison.....-.-_--.----.-.--------| 3 [-------].--_- 1 | 11, 152 11, 152 15,000 | 1.35 |.-.--...| 26 5 31 40 .7{ 1,251) 8.91 
Perry......-.-..-2-2..-2------.-- ee 6 3 ‘15 4 | 2,437,163 | 2,437,163 | 3,072,000 | 1.26 |_._-_..- 633 70 703 247 | 74.0 178, 604 | 14.04 
Bt. Clair... | 7 [eee f eee 5 | | 125, 528 125, 528 170,000 | 1.35 |_...--..| 56 11 67| 144] 5.0 9,636 | 13.03 
Saline. ......-..-2-2-----.--.-------| 8 1 3 1} 262, 058 262, 058 395,000 | 1.51 |........} 107 15{| 122} 97] 84 24,090 | 10.88 
Williamson.............-.-..--.----| 10 2) 2] 7] (889,128) 539,128 | 843,000 | 1.56 |........} 163| 36] 199) 197] 183] 39,154 | 13.77 

Total, TMlinois..........-....-..-.] 71 | 9| 56 40 7, 410,087 | 7,410,087 | 10,674,000 | 1.44 |....._..] 2,182 ] 623 | 2,655 | 221 | 16.6 | 585, 659 | 12. 65 

Footnotes at end of table. / 

| | | | 00 
! | bo 

7 “



TaBe 21.—Stripping operations of all types in the bituminous-coal fields, by States and counties, in 1986—Continued SS 

me OLY | 
Number of power Coal produced = shovels (net tons) Number of employees Aver- Ver: 

——— | | age of Aver- 
Num- Total | Aver- num- |county| yon | 28e 
ber value age Surface ber or days tons 

State and county of Mined T at value of | State ay per 
strip} | pieel an by otal same | per |iae| days | total | 1.0). | man 
PHS | Steam | ‘tric | others strip- same mines | ton ground} In | ay Total ‘oper. Oe day 

ping mines | Strip ated | strip- : others : . pits . ping 

Indiana: . bon| 
Clay...----------------------------| 17 16 3 24 937, 409 937, 409 | $1,543,000 | $1.65 |..-.....| 392] 112]  504{ 206] 88.5] 103,597| 9.05 & 
Greene...---------------.--.------- 11 5 7 7 | 1,036,199 | 1,036,199 | 1,606,000 | 1.55 {......-- 318 81 399 213 | 64.6 85, 005 12.19 gp 
Owel. ...---------- 22 -e nn ee ene ne 3 2 j.----- 6 141, 680 141, 680 265,000 | 1.87 |-.--..-- 74 12 86 169 | 100.0 14, 541 9. 74 Py 
Pike_....------------- eee eee 7 4 1l 6 2, 465, 877 2, 465, 877 38, 011, 000 1, 22 |..-..-.- 620 | 1854 774 198 90. 4 153, 586 16. 06 > 
Sullivan...--------.-....--.-------- 4 fool 4 2 343, 783 348, 783 683,000 | 1.70 |-..----- 130 29 159 229 15. 2 36, 339 9. 46 ey 

Vermillion.....----.-....-.---.-...-- 3 2 4 | -- Lo. 79, 707 79, 707 112,000 | 1.41 j{-------. 67 | ~~ 32 99 71 7.3 7, 001 11. 39 R 
Vigo_....----.-----.-------- +e 4 2 3 foo. -.e 761, 873 761,873 | 1,086,000 | 1.48 }---..-.-- 195 40 235 215 26. 3 50,540 | 15.07 
Warrick. _...--.-----.------..---.-- _ 6 wnenane 2 9 754, 886 754, 886 883, 000 117 ce--2--= ___ 241 85 326 __ 188 78.2 61,183 | 12.34 i 

Total, Indiana._........---...---- 55 31 34 51 6, 521, 414 6, 521,414 | 9,089, 000 1.39 }|-----...} 2, 037 545 | 2, 582 198 41.4 511, 792 12. 74 By 
Iowa: . bd 

Greene. ......-.....---.----_---- e+e 3 j-...... 2 2 _ 14,612 14, 612 40,000 } 2.74 j......-. 17 4 21 118 | 26.8 2, 484 5. 8&8 oO 
Hamilton, Keokuk, Van Buren, S 

Wapello, Warren, and Webster.--. 8 1 6 2 80, 900 80, 900 228,000 | 2.82 |.______. 89 12 101 148 | 25.6 14, 988 5. 40 Bx 
Mahaska_._.....--.-.------.------- ee 7 67, 631 67, 631 131,000 | 1.94 |._.-.2L- 36 16 52 155 | 61.8 8, 060 839 8 6ff 

; Marion-.....----------------------- 8 1 1 7 73, 949 73, 949 172,000 | 2.33 [......-. 81 14 95 123 | 22.3 11, 650 6. 35 jet 

Total, Iowa.........-...-.---.--| 26 2 9 18 237, 092 237, 092 571,000 | 2.41 {_..__...]. 223 46 269 138 | 129.2 37, 182 8. 38 Sc} 

Kansas: ~ , “ 
Bourbon. ........-...-.-.-..------- 4 2 3 20, 515 20, 515 34,000 | 1.66 [.-.-...- 31 3 34 166 | 100.0 5, 628 3. 65 
Cherokee..._...-.-...----..---2..e 4 1 ee 233, 489 233, 489 446,000 } 1.91 |... LL. 84 23 107 228 | 74.7 24, 396 9. 57 
Coffey, Franklin, and Linn. -.....- ee 3/1. 12,285 12, 285 32,000 | 2.60 }....-... 56 10. 66 86 | 24.1 5, 660 2.17 . 
Crawford..........-...-------------]| 27] 16 9 6] 1,446,866 | 1,446,866 | 2,473,000 | 1.71 |_.......| 746 112 858 177 | 68.2 151, 662 9, 54 
Labette.-_..-.-.---. 2. 4 _ 2 [---... 1 16, 471 16, 471 33,000 | 2.00 {...._._. 21 4 25 163 | 100.0 4, 068 4.05 
Osage. .-.-... 2. 8 |..-.-..|--.-.- 1 10, 693 10, 693 33,000 | 3.09 |_..____- 52 8) 61 87 | 12.5 — §,300 2. 02 

Total, Kansas.......-0..-..-..... 52 20 10 14 | 1,740,319 | 1,740,319 | 3,051,000 | 1.75 |__.___..| 990 161 | 1,151 171 | 64.8 196, 714 8. 85 

Missouri: . 
Barton. .......-----....----.----e ee 7 4 5 1 693, 492 693,492 | 1,161,000 | 1.67 |_____..- 178 68 246 203 | 99.5 50, 088 | 13.86 
Bates.....-..-.-..--------- een ene 4 2 2 3 692, 671 692,671 } 1,117,000] 1.61 |_-......] 240 53 293 211 |. 97.0 61,869 | 11.20 
Boone..._.....------2---- een nee 3 |--.--.-|-....- 1 6, 188 6, 188 11,000 | 1.78 |_.-..__- 14 1 15 121 | 23.8 1, 820 3. 40 
Callaway___.......--.---.2.-.-22.2- 3 2 |.---.- 1 26, 346 26, 346 54,000 | 2.05 j..--..2. 28 4 32 198 | 69.9 6, 329 4.16 
Dade, Jasper, Johnson, Randolph, 

and WarreD............--.------- 5 2 2 3 363, 337 363, 337 624,000! 1.72 '_.......' = 108 22 125 274! 70.7 34,235 | 10.61



: | a 
| ; 

Henry...---------------e-eenneenee-| 5 3 6 |...----}| 489, 068 489,068 | $887,000 | $1.81 j....-...] 223 32} 255] 189 | 96.6 48,114) 10.16 
Vernon....--.----------------------] 4 i 1 | 80, 186 80, 186 133,000 | 1.66 |_..-..--| 77 13 90 | 115 | 87.2 10,366 | 7.74 

Total, Missouri......-.-.....----| 31 17| 15 10 | 2,351,288 | 2,351,288 | 3,987,000 | 1.70 |........| 863 | 193 | 1,056 | 201 | 64.5 | 212,771 | 11.05 

Montana: | — 

Richland and Valley_...--.-.-..---| 3 |.---.-.|...---|--.-.--| | 4,878 9, 034 15,000 | 1.66 10 9 4 23 | 141} 17.2 8,249) 2.78 | 
Rosebud......---..------------.---- 1|_-.-.-.| 2 1 | 1,142,319 | 1,142,319 | 1,466,000 | 1.28 |........| 47 14 61 {| 2721 99.9 16, 586 | 68. 87 

Total, Montana.......-----------] 4 |u| 2 1} 1,146,692 | 1,151,353 | 1,481,000 | 1.29 10 56 18 84 | 236 | 198.1 19,835 | 58.05 

North Dakota: ! | . | | | 
Adams, Bowman, Burleigh, Dunn, | 
McKenzie, Mercer, Mountrail, | 
Oliver, Stark, and Ward.-...-..- 15 3 4 4 642, 661 642, 661 727,000 | 1.18 |_-.__.. 173 41 214 204 | 48.9 43,650 | 14.72 

Burke._.-...-------2--------------- 7 3 1 4 | 209, 780 209, 780 252,000 | 1.20 |..____.. 96 16 112 246 | 100.0 27, 591 7. 60 
Divide. ...-.---..------------------ 3 1 1 3 | 197, 380 197, 380 246,000 |} 1.25 |__.____. 50 8 58 215 | 95.7 12,470 | 15.83 
Grant_-.-.-.------------------- nee 3 1 |---..- 1 | 15, 529 15, 529 18,000 | 1.16 |___.__.. 9 6 15 183 | 64.0 2, 750 5. 65 
Hettinger..-.....-------------------} 9 Ju-_e__|------|* 92] = 14,089 14, 089 17,000 | 1.21 |_._.....] 28 5 33 | 140| 79.4 4,610 | 3.06 
McLean......-----.---------------- 5 1 j-.---- 4 | 55,618 56, 118 82,000 | 1.46 2 59 9 70 131 | 46.6 | 9,138 | 6.14 
Morton. -...------.----------------| 3 Juul |------}-------| «1, 426 1, 426 2,000 | 1.40 |__--___- Q j------- 9 58 | 5.1 518 | 2.75 , 

a | |] ne a | fs | ay | | mene 

Total, North Dakota....-.----.--| 45 9 6 18 | 1,136,483 | 1,136,983 | 1,344,000 | 1.18 2| 424 85 { Sil | 197} 581) 100,727) 11.20 

Ohio: , oo a ~ o 
Columbiana-_-._.-..-.-.----.------- 3 ee 3] | 120,445 120, 445 202,000 | 1.56 |_.___._- 41 3 44 171 | 42.4 7,602 | 17.25 6 
Coshocton, Hocking, Holmes, Mus- | oo 
kingum, Portage, and Vinton.... 9 3 1 9 | 272, 915 277, 348 475,000 | 1.71 9 143 33 185 226 | 21.6 41, 878 6. 62 Ee 

Harrison. -........-----------------| 5 16 |....-.|_.-....| | 691,916 691, 916 917,000 } 1.83 |....--..| 314 36 | 350} 204] 27.7 71,323 | 9.70 
Jackson.-_..-.----.------.--------- 8) 4 |... 4 | | 188,684 188, 684 335,000 | 1.78 |__.-.-_- 70 22 92 | 230| 66.1 21,195 | 8.90 
Jefferson... -.-...------------------ 3 7 2|.......| | 614,976 | 614,976 796,000 } 1.29 |........] 199 31} 230] 202} 17.1 46,496 | 18.23 
Perry.-....--.--------------------- 3 2 1 2) | 23,925 23,925 | . 31,000 | 1.30 |____.__- 34 7 41} 101] 3.3 4,146 | 65.77 
Stark.._.....-.-.------------------- 7 4 |..--.- 18 | 112, 551 122, 197 206,000 | 1.69 14 50 8 72} 231 | 21.5 16,598 | 7.36 
Tuscarawas..-.....-..----.-.------. 7 1 |.--... 4 | 18, 987 17, 819 ' 290,000 | 1.63 7 20 6 33 117 1.2 3, 853 4, 62 

Total, Ohio.-....-.-..----..----- 40 40 4 35 9 048,399 | 2,066,310 | 2,991,000 | 1.45 30 871 146 | 1, 047 203 | 119.8 212, 991 9.70 
Oklahoma: Haskell, Muskogee, Okmul- | ’ , : , 

gee, Rogers, Tulsa, and Wagoner...--. 8 10 |...-.- 1} | 209,713 299, 713 498,000 |} 1.66 |........| 199 32 231 168 | 24.4 38, 794 7.73 . 
Pennsylvania: Butler, Clarion, Clear- | 

field, Clinton, Elk, Fayette, McKean, | 
Somerset, Washington, and West- | . 
moreland....-..----------------------| 18 19 |...... 3] |. 484, 463 044,383 | 1,852,000 | 1.96 469 | 309] 122] 990] 193] 149] 190,661} 4.95 | 

South Dakota: Corson, Dewey, and | . | . | 
Perkins......------------------------]| 8 Jewett flee 1} | 6,578 6, 578 10,000 | 1.52 }_.......| 18 11 20 81 | 49.7 2,350 | 2.80 | 

Wyoming: Campbell, Carbon, and | 
Converse......-.-.---------n-e nee nee 4 foe 2 1 | | 182,591 134, 305 152,000 | 1.18 10 28 13 51 | 222 |121,1 11,297 | 11.89 

Other States 2. ........-..---.2-----.--- 8 6 1 1 | ‘150, 087 151, 322 172,000 | 1.14 33 141 42 216 | 108) 11.9 23, 319 6. 49 

Total United States...........-.--.....| 368 174 | 1389 194 | 28, 647, 292 | 24, 188,445 | 35,951,000 | 1.49 559 | 8,533 | 1,951 |11,048 | 195 6.4 | 2,157,645 | 11.21 

0D 
1 Percent of county totals, not State. | nS) 
? Arkansas, Colorado, Kentucky, Michigan, Texas, and West Virginia. ew) 

| 
| 

: .
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| TABLE 22.—Summary of operations of power strip pits proper in the bituminous- 
coal fields, by States, in 1985 | : . 

_ |Number of power shovels A x Aver- Aver- 
. [oO Te | ver- um- . age 

Num Amount | “age | berof | 2U4™- 1 tons ber of mined by ber of State . ‘awning 1 | Value | men per strip | an | Stripping per em- days | man 
pits | Steam | Electric others | “et tons) ton? |ployed2} Mines | “pe; 

oper- day 9 

| ated 2 

Power strip pits proper: a 
' Alabama.........-_. 5 10 j_--2---- fee ee ee 30, 752 | $2.11 161 72 2. 66 
Dinois.......-....-_- 47 9 56 40 7, 384, 038 1.44 | 2,502 230 12. 81 
Indiana......._.__-_- 52 31 34 51 6, 517, 884 1.39 2, 574 199 | 12. 75 
Towa.....---.-.------ 23 2 9 18 234, 891 2. 41 257 141 6. 49 
Kansas....-......-.- 35 20 10 14 1, 723, 182 1. 75 1, 048 179 9. 19 
Missouri.._..-..__._- 27 17 15 10 2, 348, 496 1, 70 1, 041 203 11.11 
Montana_-__....-_--- a 2 1] 1,142,319 1. 28 61 272 68. 87 
North Dakota. .-.---- 19 9 6 18 | 1, 106, 587 1. 18 411 223 12.10 © 
Ohio__-..._..-._____- 33 . 87 4 34 2, 028, 188 1. 44 984 205 10. 04 
Oklahoma.._.._-__.- 7 10 |.-.----- 1 299, 563 1. 66 229 169 7. 73 
Pennsylvania.._._._- 7 i 2} 182,645 1, 54 117 204 7. 66 

. Other States 3.._._._- 6 4 2 2 268, 569 Lil 176 169 9. 04 

Total. ..-..-.-....-| 262 160 138 191 | 23, 267, 064 1.47 | 9,561 203 12.01 
Horse stripping opera- . 

tions............-.- 2. 90 j-.------]--------}-------- 98, 507 1,82. 415 83 2..86 
Mines combining strip- 

ping and underground 
methods in same opera- 

| tion 4. 222-22 16 14 1 3 281, 721 2.04 | 1,067 175 4,41 

Grand total.......-] 368 174 139 | - 194 | 23, 647, 292 1.49 | 11,043 195 11. 21 

| 1 Exclusive of coal produced by underground mining in the same operation. 
: 2 Items in these columns include underground mining conducted in the same operation. 

8 Includes Arkansas, Colorado, Michigan, South Dakota, Texas, and Wyoming. 
‘ Includes operations in Alabama, Arkansas, Kentucky, Montana, North Dakota, Ohio, Pennsylvania, 

and Wyoming, in which the output was obtained by both methods. In addition to the 281,721 tons pro- 
duced by stripping, this group of 16 mines obtained 541,153 tons by underground methods, its total produc- 
tion by both methods being 822,874 tons. 

| LOADING MACHINES AND CONVEYORS, WITH SALES IN 1936 

: Mechanical loading in 1985.—The figures of mechanical loading refer 
to all mechanical devices designed to reduce the labor of hand shovel- 
mg into mine cars. The data for 1935 are based upon complete 
returns courteously furnished by coal operators to the Bureau of 
Mines." | ines. 

11 The Bureau appreciates the cooperation of the manufacturers of loading equipment and of the Pennsyl- 
vania Department of Mines, the Illinois Department of Mines and Minerals, the State coal-mine inspector 
of Wyoming, and Jonas Waffle of Indiana in furnishing information used in the compilation.
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TABLE 23.—Tonnage of bituminous coal loaded mechanically underground in 1985 

Net tons Percent 

Loaded by machine: . | | 
Mobile loading machines._...--...-..-_-_---_..._-_.-- 2. ------------| - 24, 675, 248 86.9 
Scraper loaders._.....-.-....--..----.-....-------.--.------ +--+ +--+ 1, 118, 201 3.9 
Conveyors equipped with duckbills and other self-loading devices-.--.---.-- 2, 504, 564 9.2 | 

‘Total loaded by machine. .....-.-.---.-----------~-----------------------| 28, 388, 018 100.0 

_......... Handled by conveyors: . 
Conveyors equipped with duckbills and other self-loading devices.....-_-._- 2, 594, 564 121 
Pit-car loaders.......--------------- eee eee enue ---| 11, 098, 466 51.9 en 
Other hand-loaded conveyors..-....-...-...--.-------.-------- +e eee 7, 690, 745 36. 0 

‘Total handled by conveyors_............---.-.------------------.---------| 21, 883, 775 100. 0 

Recapitulation, less duplications: 
Mobile loading machines.-_......_..----------.------------------------------| 24, 675, 248 52.3 
Scraper loaders....-..-.-.-.-----------~-------- eee ee een nee nen 1, 118, 201 . 2.4 
Pit-car loaders.......-..-....-.------------------ nee ee eee eee 11, 098, 466 23. 6 
Other conveyors, including conveyors equipped with duckbills and other self- 
loading devices.__.........-.-...-----------2------------------------------]| 10, 285, 309 21.8 

Grand total loaded mechanically. ._-......-..---.-.--------.---.--.----.--| 47,177, 294 | 100. 0 

TABLE 24.—Comparative change in tonnage loaded by principal types of machines, 
1984-865 

. - Increase (-+-) or decrease (—), 
1935 

1934 net tons | 1935 net tons |__ 

Net tons Percent 

Mobile loading machines___............-.....--| 20, 749, 534 24, 675, 248 | -+3, 925, 714 +18. 9 
Scraper loaders.-.......-.....-..-..---.-------- 1, 004, 480 1, 118, 201 +113, 721 +11.3 
Duckbills and other self-loading conveyors. -.-- 2, 082, 046 2, 594, 564 +512, 518 +24. 6 

Total loaded by machines._.........-..--| 23, 836, 060 28, 388,013 | -+4, 551, 953 +19. 1 
Pit-car loaders. _.._...---.....-....--.---..----- 11, 088,919 | . 11, 098, 466 +9, 547 +.1 
Other hand-loaded conveyors...........-..---- 6, 507, 756 7,690, 745 | +1, 182, 989 +18. 2 

arnt aenee _Grand total_-.--------. - ----~ errr 7st ; 41, 432, 735 47, 177, 224 +5, 744, 489 +13. 9 

TaBLE 25.—Percent of total bituminous deep-mined output mechanically loaded, — 
| 1983-85 

[Figures show proportion of the total production from underground mines that was loaded by machine or 
. handled on pit-car loaders and other hand-loaded conveyors] 

Change (in 
State 1933 1934 1935 points) 1935 

over 1934 

Wyoming-_-.....--..-----.-------------------- 75.8 84,1 89.8 +5. 7 
Montana--...------.--------------------------- 79. 5 79. 1 80. 1 +1.0 
Indiana. -__...-.-.-.--.------------------------ 48.6 61. 4 62. 5 +1.1 
Tllinois...-....----- 2 wee 53.9 52.6 55.3 +-2.7 
Utah_._-.---. 22 20. 6 24.9 30. 5 +5. 6 _— 
Washington.._._.__.....--.-...2-- ~~~. 19. 4 24. 6 27.6 +3. 0 ™ 
Arkansas.....-.---..------.-------------------- 17.0 25.1 26. 6 +1.5 
Alabama._.._-.-.-----2- 2.2 16.0 11.8 15. 4 +3.6 | 
Ohio. .--..--..----...- eee 6.5 5.8 7.8 -+2.0 
Pennsylvania... _.........-..-...-..-.-.----.-.- 8.5 7.3 7.1 —.2. 
Virginia_-._.....-....---2 2. 4.5 4.1 6.7 +26 
Tennessee_.....--..-.-.-.-...------------- =e () () 5.6 6). . 
Colorado......-...-..---.--.-...--...-.-------- 14 13 3.3 +2. 0 
West Virginia._.....-.-...-.-...--.-- 1-2-2. -8 L4 2.1 #7 
Kentucky-.................----...---..-------- 2.2 19 1.3 -—.6 

United States.........---.--------------- 12.0 12.2 13.5 | +1.3 

1 Concealed to avoid disclosing results of individual operations.



TABLE 26.—Comparative changes in mechanical loading by principal types of machines, by States, in net tons, 1934-35 | oe 

1934, net tons 1935, net tons Increase (+-) or decrease (—), 1935 Percent handled by each class 

ee ee ee 

, Net tons Percent 1934 1935 

State —_—— | ee | | 
Loaded Handled Total Loaded Handled Total toad. | H Load: | H toad. | 

y ma- y con- ota y ma- y con- ota oad- an- - Load- an- oad- an- 
chines! | veyors? chines! | veyors? | Loaded | Handled ed by | dled by ed by |dled by| ed by |dled by by ma- | by con- Total mar con- Total ma: con- ma: con- 

chines ! veyors 2? | - : ; chines | veyors chines | veyors | chines | veyors 

Alabama.._..-.... 142, 505] 928, 781] 1,071,286) 286, 483] 1,017,170] 1,303,653} 4-143, 978 +-88, 389] -+232, 367} +101.0} +9.5 +21. 7 13,3 86.7} 322.0 78.0 S 
Arkansas_._......- ( 208, 826 (4) (4) 292, 064 0 (4) 5 +83, 238} (4) 8 §+-39.9) (4) ( (4) (4) 
Colorado..-......- (4 (4 65, 076 97, 269} 100,050) 197,319 4) (4) 8 4-132, 243) (4) (4 6 4-203,2} (4) (4 749.3} 860.7 4 
Tilinofis.-..-.....--}11, 648, 841} 6, 838, 506/18, 482, 347|12, 809, 739) 7, 703, 343}20, 518, 082)-+-1, 165, 898; +864, 837)+-2, 030, 735; +-10.0) -+-12.6 +11.0 63. 0 37.0; 962.4) 1037.6 ro 
Indiana._.--......| 4, 199, 727) 1, 202,959} 5, 402, 686) 4, 986, 408 781, 288| 5, 767,696} -++-786,681| —421,671) -+365,010} -+18.7| —35.1 +6.8 77.7) = 22.8[ 986.5) 1013.5 
Kentucky ...---.-- (4) 4) 743, 629 (4) ( 533, 250 (4) (4) 11 —210, 379| (4) ) 11 —28,31 (4) (4) (4) (4) e 
Maryland......-.-|..--..-.-- ‘ (4) wenn necnee 3 wencenncene C3 (4) wannne--| (4) (4) --------{ 100. 0/-.....--| 100.0 w& 
Missouri. ....--.--|------.---- 4 (4) wennnnnnne ( (4 eencennn--- (4 (4) w-------| (4) (4) w-u-----{ 100. 0/-....-..]' 100.0 
Montana_-_-....--- 876, 837; 271,591] 1,148,428} 959,596; $831,777) 1, 291,373 +82, 759 +60, 186] +142, 945 +9.4) -+-22.2 +12. 4 76. 4 23.6) 774.3) 1225.7 | 
New Mexico.....-- (4) wecennnen- (4) en eennne ne {3 f° wenneen---- (4) ( aaceenne (4) 100. 0)-.2-..--] 100.0/...-.... & 
North Dakota.-_-.- (4) pewnnnenne (4) 4) eecnnenene (4 (4) wee eeee nn ne (4) ) (4) 100. Oj---.-.--| 100.0)-..-...0 0 BS 
Ohio.___.---..----| 1, 136, 398}_...._....] 1, 136, 398] 1, 488, 303}.._.......| 1,488, 303} +351, 905]_.-....-.-.| +351,905) -+31.0}-:-.---- +31.0} 100.0/-...-...] 9100.0)........ - 
Oklahoma........- (4) wu ennnene- (4) (4) weennaneee (4) (4) wannenenn-- (4) (4) [...-.-- (4 100. 0}....----[ 100.0/...--... 3 && 
Pennsylvania_..._.| 1,385, 791| 5, 162, 187| 6, 547, 978| 1,387, 241] 5, 082, 244! 6, 469, 485 +1, 450 ~—79, 943 —78, 493 +. 1 —1.5 —1,2 21,2 78.8) 721.4 78. 6 oO 
Tennessee. .------- (4) (4) | (4) 87, 898 145, 681 233, 579 (4) (4) (4) (4) (4) (4) (4) (4) 37.6] 862.4 Oo 
Utah... -.--.._-- 565, 385 34, 108 599, 493} 836, 574 61, 544; 898,118} -+271, 189 +27, 436] -+298,625} -+48.0]/ +80. 4 +49. 8 94. 3 5.7] 993.1 6.9 ir 
Virginia._.._......|--....----] 384,956} 384, 956 (4) ( 651, 807 (4) (4) 13 4-266, 851] (4) (4) 13 +-69,3}......--| 100.0 (4) . 
Washington._..... (4) (4) 340, 685 (4) (4 429, 617 (4) AY 14 -+-88, 932) (4) (*) 14 +26.1} (4) (4) (4 (4) ~ 
West Virginia. ._-- 691, 071| . 673, 865] 1,364,936) 1,197,119} 862,203} 2,059,322) -++-506,048} -+188,338} -+-694,386) -+73.2} -+27.9 +50. 9 50. 6 49.4, 768.1) 841.9 a 
Wyoming_..__..._| 2,956, 704} 614,000) 3, 571, 604| 3,774,960} 755, 072) 4, 530,032} +818, 256} -+-140,172| -+958,428) -+-27.7| -+-22.8 +26. 8 82.8 17.2 83. 3 16.7 =] 
Undistributed-.__.. 237,801! 1, 484,822| 364,407} 476,423) 1, 948, 839 518, 524 (18) (18) (15) (15) (18) (15) (18) (15) (15) (18) 

Total___....-}23, 836, 060|17, 596, 675/41, 432, 735] 28, 388, 013/18, 789, 211/47, 177, 224/-+-4, 551, 953|}-+-1, 192, 536|-++5, 744, 489} +19. 1 +6. 8 +13. 9 57.5 42. 5 60.2). 39.8 

1 Includes mobile loaders, scrapers, duckbills, and other self-loading conveyors. * Entirely by mobile loaders. 
4 Includes hand-loaded conveyors and pit-car loaders. 10 Principally by pit-car loaders. 
8 Principally by scraper loaders. . . 11In Kentucky, increase by hand-loaded conveyors was offset by a decline by pit-car 
4 Included under “‘Undistributed’”’ to avoid disclosing individual operations. loaders. | . 
5 The gain in Arkansas resulted from increased use of hand-loaded conveyors. 12 Entirely by pit-car loaders. . 
6 The gain in Colorado resulted from increased use of mobile loaders and hand-loaded 13 Most of the increase in Virginia was by hand-loaded conveyors. | 

conveyors. 44 The gain in Washington was by face conveyors. 
7 Principally by mobile loaders. 15 Included in total, tons loaded and percentage by types not given because State groups 
§ Entirely by conveyors. are not comparable in 1934 and 1935.
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TABLE 27.— Mechanical loading underground in bituminous coal mines, by States, in 1985 | | 

A | 

| Production mechanical] pro i i : ¢ y loaded | Total production of mechanized mines Number of mines Number of machines (net tons) | (net tons) 

| 

Using , | Convey- . . 

Btate Using both | equipped \ tions Mines | using : : ation ines | : i . 
loading Using loading roene | with | pitear| . of Loaded | Handled using — Mines both | 
ma- | veyors | chines Total) Tra. | Scrapers | duckbills| j.. qors | hand: by by con- Total loading | ponve rs loading Total - 

. chines | Yoiy2 | and chines land other loaded | machines!} veyors ? machines | “08,2. | machines 
. only! con- | | self-load- con: | only! y and | 

| ing - | -veyors . conveyors 
veyors | devices | qo. 

Alabama. .--...----- 5 12 4 21 (4) 20 (4) (4) 12 286, 483 | 1,017,170 {| 1, 303, 653 ( | 1, 711, 935 (4) 8, 084, 540 
Arkansas. ..-----.-- 2 10 |_---ee--| 12 Jeli (@) [iit e--|-- eee ee 10 (4) (4) 292, 064 4) (4) waee-u-----| 305, 364 
Colorado. .-.-.------ 1 3 2; 6 (4) www eenleen (4) wenwnnne 5 97, 269 100, 050 197, 319 (4) 253, 931 (4) 505, 311 
Dilinois...-.-------- 21 20 14 55 819 [_-.-.- 22]... .----| 1,319 2 |12, 809, 739 | 7, 703, 343 |20, 513, 082 | 9, 228, 989 | 7, 798,323 | 7, 831, 150 |24, 858, 462 
Indiana....-.-.---- 17 8  § 30 123 |.------.--]-.-------- 99 2 | 4,986, 408 781, 288 | 5, 767,696 | 4, 766, 445 729, 299 829, 800 | 6, 325, 544 
Kentucky.--.-.---- 1 12 1 14 (4) (4) [etwun.---] (4) 10 (4) (4) 533, 250 (4) 2, 235, 969 (4) 4, 359, 878 O 
Maryland.-...-----|..-.---- 2} eee] 2 |e cae] ence enon | one ee ne ne fee nee 7 @ (fie fe | 
‘Missouri. 2222222227727 Q|2UTTTT) gg PITTI QT (PTT EZIETT) @ 2 
Montana.......-.-- 3 |..------ 4 7 28 }..-----4-- (4) 38 |._.....-| 959, 596 331, 777 | 1, 291, 373 803, 813 |-.----.-.--]| 617,217 } 1,421,080 
New Mexico-......-- 2 |.-------|.------- 2 (4) (4) fotwa eee |e fee 3 weneeneee a (4) we cmneennwn| cee ween een (4) . 
North Dakota._---- 2 |_-.-----!_.------ 2 (4) aenennatan ween cen wee | peewee ee eee eee 4 women eeen ne 4) (4) |-.-.--.----/ eee (4) 
Ohio. _...-...-.---- 7 |--------|-.-.---- 7 27 |_n-----2--|---n--- ene |--------|--------| 1, 488, 303 |_----------] 1, 488, 303 | 3, 365, 941 |-.---------]-..----...-] 38, 365, 941 
Oklahoma.......--- 1 wma eenFlawwn eens 1 wenn awe (4) waserwconwe|( ewe mem wee lamaeorn = (4) enn www mmm (4) (4) wer nocaeneces[ounwnme roan (4) 

Pennsylvania- -.---- 10 44 5 59 4) 19 (4) (4) 41 | 1,387, 241 | 5, 082, 244 | 6, 469, 485 (4) 12, 809, 607 ‘ 19, 412, 356 
Tennesseo......---- 1 1 21 41 (4 (4) 7 fel 3 |’ 87,898 | | 145,681 | | 233, 579 (4) (43 4 637,058 
Utah.....---------- 8 2 1 il 37 |.------4--|----------| (4) 2 836, 574 61, 544 898, 118 | 1, 589, 202 °° 4) 1, 778, 604 
Virginia........---- 1 3 {_.-2---- 4 (4) [oe -- enone] nen ee] een eee 3 (4) (4) 651, 807 (4) 4) weneuuua--| 1, 244, 749 
Washington. -...--- 1 2 § |..-2..--]_.-.--- ee (4) wennenee 4}; (4) (4) 429, 617 (4) (4) weacnu--u--| 471, 738 
West Virginia... ..-- 19 28 2; 49 38 fi | (*) a -31 | 1,197, 119 862, 203 | 2, 059, 322 (4) 6, 284, 949 3 12, 925, 367 
Wyoming- -....-..-- 11 7 6 24{ 22 4) 150 70 6 | 3, 774, 960 755, 072 | 4, 530,032 | 2, 290, 751 (4) 4) 4, 714, 955 
Undistributed.-_---.|--.-----|--------|]--------]------ 22 39 30 §72 |..-..-..] 476,423 | 1, 948, 839 518, 524 |10, 995, 851 | 3, 109,909 | 9, 266, 949 | 1, 114, 183 . 

Total....-..-- 113 158 46 | 317 657 78 180 } 2,098 135 }28, 388, 013 |18, 780, 211 |47, 177, 224 |33, 040, 992 |34, 933, 922 /18, 545, 116 |86, 520, 030 

1 Includes mobile Joading machines, scrapers, and conveyors equipped with duckbills and other self-loading heads. . 
* Includes hand-loaded conveyors and pit-car loaders. | | 
3 Number of mines in which hand-loaded conveyors (other than pit-car loaders) were used. - ; 
‘Included under ‘‘Undistributed’’ to avoid disclosing individual operations. 

| po : | CO 
| | | Oo 

| | | : oo
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| Sales of mechanical loading equipment in 1936.—The trend of mecha- 
nization in 1936 is indicated by the manufacturers’ sales of equipment 
made during the year. Tables 28 and 29 show the number of loading , 
devices in use in 1935 and the number of new machines shipped into 
various geographical areas in 1936. Further details are given in the 
chapter on Progress in Mine Mechanization. 

TaBLe 28.—Number of mobile loaders and scrapers sold in 1986 compared with the 
| number in actual use in 1935, by regions 

— Mobile loaders Scrapers 

In use in Sales in In use in Sales in 
| 1935 1936 1985 1936 

Northern Appalachian States: | 
Pennsylvania—eentral........-.-.-....----------- |e eee 6 19 2 
Pennsylvania—western.......-...---..----------- 41 \ 82 {-r-c2200777 wecnnene eee 
Ohio. _...------.----. 2-2 eee 27 we ewen enn e enn e eee eee 

Southern Appalachian States: 
, West Virginia—northern.___..........-----.------- 6 50 |------------]---------~-- 

West Virginia—southern, and Virginia_.._..._.___- 33 60 3 5 
Alabama__.....-.--..-..--- 22-2 eee 9 20 5 

OS Kentucky !.ow. 2. eee ee 8 5 \ 4 {-nn--o22055 
Tennessee__._-.--..-.------ eee a ee 1 

Middle Western States: 
Tilinois.....------ eee 319 95 |_---.-.-----|------- 2. 
Indiana......-...-...-----------.------------- ee 123 — 22 fire eee eee 

Trans-Mississippi States: Colorado, Montana, New 
Mexico, Oklahoma, Utah, and Wyoming...._.______- 100 15 32 6 

| Total bituminous. ____...-_------.--------------- 657 344 73] 19 

1 Includes sales in east and west Kentucky. | 

| TABLE 29.—Number of conveyors sold in 1936 compared with the number in actual 
use in 1935, by regions } 

LL LL LL CLL SE TC RS . 

Conveyors Sales of 
. in use in conveyors 

1935 2 in 1936 2 

Northern Appalachian States: 
Pennsylvania—central, and Maryland______-.._____.__..-__..--_ 2 oe. \ 347 { 44 
Pennsylvania—western........-...----------- eee 88 
Ohio-___..-__-- +--+ ee eee |e eee ee eee 49 

Southern Appalachian States: 
West Virginia—northern--...-_-:--_-.---2---- eee ene eee eee 8 32 
West Virginia—southern__._......-..---2 22 e eee 63 207 
Virginia. ._._.2----- 22-2 eee ee 44 32 
Kentucky--...------.---------- eee ee ee eee 315 436 
Alabama and Tennessee......-.._..-_._-- 2-2 -----eeeeeeeee 78 55 

Middle Western States: Ilinois and Indiana.___._.__._._.__._._.______.___. 12 18 
Trans-Mississippi States: Arkansas, Colorado, Iowa, Missouri, Montana, 
Oklahoma, Utah, Washington, and Wyoming____-___._._._-_._-_-.-___._- 282 154 

Total bituminous_..._.....----------- eee 849 660 
ee 

1 The figures of number in use in 1935 are not exactly comparable with the number sold in 1936 because of 
uncertainties in defining what constitutes a conveyor. The comparison, however, will serve to indicate 
which regions have made the largest proportionate increases. 

? Includes hand-loaded conveyors and conveyors equipped with duckbills or other self-loading heads. 
3 East Kentucky only in 1935. 
‘ Includes a small number sold for use in western Kentucky. 

MECHANICAL CLEANING 

Data on mechanical cleaning of coal are given in tables 30 to 35, 
inclusive. The figures are based on reports furnished by coal oper- 
ators. (See fig. 52.) The manufacturers of cleaning equipment have 
also cooperated. For a review of the growth of mechanical cleaning 
the reader is referred to Statistical Analysis of the Progress in Mechan- 
ical Cleaning of Bituminous Coal from 1927 to 1934, by L. N. Plein, 
Economic Paper 18, Bureau of Mines, 25 pages.
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LTasie 30.—Bituminous coal mechanically cleaned by wet and pneumatic methods, 
1984-85, in net tons of clean coal 

; Increase (-+) or decrease 
(—), 1935 

, 1934 1935 an 

Net tons Percent 

By wet methods: 
At the mines.._....-.......-.-.----....--..| 27, 555, 730 31, 006, 643 | +3, 450, 913 — +12. 5 
At central washeries operated by consumers 3, 972, 845 5, 849, 845 | +1, 877,000 +47, 2 

oe Total wet__--...-.-----------------------| 31, 528,875 | 36, 856,488 | -++5, 327,913 | Se: 
By pneumatic methods._.....-........-----..- 8, 297, 984 8, 504, 533 +206, 549 +2. 5 

Grand total..........--....--.-..-.-.-.--| 39, 826, 559 45, 361,021 | -+5, 534, 462 +13.9 

TABLE 31.—Classification by types of equipment used in cleaning bituminous coal, 7 
1984-85 

[Coal cleaned at central washeries operated by consumers in Colorado and Pennsylvania is included] 

Increase (++) or decrease | Percent cleaned by Net tons of clean coal (—), 1935 each type | 

1934 1935 Net tons Percent 1934 1935 

Wet methods: 
Jigs....---------..---....-..| 114, 012,058 | 15, 735, 039 -++-1, 722, 981 +12.3 135. 2 34. 7 
Concentrating tables 2....__. 1,116,154 | 1,117, 789 +1, 635 +1 2.8 2.5 
Jigs in combination with 

concentrating tables*___...| 11,227,418 | 1, 549, 422 -++-322, 009 +26. 2 13.1 3.4 
Launders and upward-cur- 

rent classifiers. ........... 15, 167,450 | 18, 454,238 | +3, 286, 788 +21.7 38. 1 40.7 
Unspecified_........-......- 5, 500 |....--..--.. —5, 500 |..-------- QO |..---.--.. 

Total wet...-.....--.-.-.-| 31, 528, 575 | 36,856,488 | -++5,327, 913 +16. 9 79. 2 81.3 
Pneumatic methods......-...-. 8, 297, 984 | 8, 504, 533 +206, 549 +2.5 20. 8 18.7 

Grand total.............-.| 39, 826,559 | 45,361,021 | +5, 534, 462 +13. 9 100. 0 100. 0 

1 Information obtained in 1935 indicated that 1 of the plants classed as using jigs only in 1934 was actually . 
using jigs in combination with concentrating tables. The figures for 1934 have been revised accordingly. 

2 A more representative figure for the use of wet tables is indicated by combining the totals for concen- 
trating tables with the total for jigs in combination with concentrating tables. This shows a net gain of = —/ 
323,644 tons (13.8 percent) for 1935. . 

TaBLE 32.—Total production of all coal at mines with cleaning plants, 1934-36, 
an net tons 

[Does not include any estimate for mines that may ship to consumer-operated plants) 

| | Increase (++) or decrease 
| (—), 1935 

1934 1935 ae 

Net tons Percent 

Wet methods: 
Jigs. . 2-2-2 eee] 1 29, 820, 788 34, 892,156 | +5, 071,368 +17.0 
Concentrating tables_..........-..-...---.. 1, 868, 541 1, 490, 635 —377, 906 —20. 2 
Jigs in combination with concentrating 
tables__...-..--.----------- ef 1-1, 532, 938 1, 771, 351 +238, 413 +15. 6 

Launders and upward-current classifiers...} 31, 440, 627 37, 768,410 | -+6,327, 783 +20. 1 
Unspecified.........--..-----.....-.-...- 33, 853 |_--.---------- —33, 853 |_...--..-.---~ 

Total wet._........-..-----------......] 64, 696, 747 75, 922, 652 | -+11, 225, 805 +17. 4 
Pneumatic methods..................-.-...-.--| 20, 080, 018 24, 030, 553 | +3, 950, 535 +19. 7 

Grand total_.........-..-......--..--....|° 84, 776, 765 99, 953, 105 | +15, 176, 340 +17.9 
Less duplication 3...................--...----... 8, 467, 603 12, 786, 859 | +4, 319, 256 +51.0 

Net total__..........----.............-.--] 76,309, 162 87, 166, 246 | +-10, 857, 084 +14. 2 
United States production of bituminous coal._.| 359, 368,022 | 372,373,122 | +13, 005, 100 +3. 6 
Percent produced at mines with cleaning plants_ 21.2 23.4 |...------ 2 - |e encom nnnee 

1 See table 31, footnote 1. 
2? Mines using both wet and pneumatic methods.
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| _ Tasie 33.—Cleaning plants, classified by types, in actual operation, 1984-35 

SO | 1984 1935 

| Wet types: - 
Jigs.....--------- nnn ee eee eee eee ene 1129 138 
Concentrating tables .._._.....-...-...---.-- ue eee ee eee eee ee 10 9 
Jigs in combination with concentrating tables____-...._.-.......-..-_._-__-- 113 15 
Launders and upward-current classifiers._.._...-...-.--.-------------2--- ee 86 93 
Unspecified.......... 0222-2 ee eee nee nee 2 

Total wet_._...222 22 eee een een eee 239 255 
oo Pneumatic types.....-.-----.------- nee nee eee eee 53 65 

Total, all types__.._.-...----------- eee eee eee eee 292 $20 
Number of plants using both wet and pneumatic types.__.-.-......-----.--.-_.- 24 32 

1 See table 31, footnote 1. . | 

TaBLE 34.—Bituminous coal mechanically cleaned by wet and pneumatic methods, 
| | _ _ by States, 1934-85 

{Coal cleaned at central washeries operated by consumers in Colorado and Pennsylvania is included] 

_ | | Percent of State _ | 
Clean coal in net tons Tnerease Or) ee output mechani- 

, cally cleaned 
State 

| 1934 1935 Net tons Percent 1934 1935 

Alabama.......--.--.-----.-.----- 7, 150,888 | 6,841,269} . 309, 619 —4,3 78.2 80.4 
Colorado..........--...-....--2-.. 417, 295 492, 874 +75, 579 +18. 1 8.0 8.3 

. Tlinois.................-----.-----| 1,195,588 | 3,154,128 | -+1,958,540 | -++163.8 2.9 71 
Indiana.__..........--...-.-....-.-| 1, 127, 654 | 1, 283, 555 ~ -+-155,901 | +13.8 7.6 8.2 
Kansas and Missouri ............. 813, 488 | 1, 169,351 +355, 863 +43. 7 13.9 18.5 
Kentucky-.-..----...-2-..--.---. 308, 735 351, 568 +42, 833 +13.9 8 9 , 
Michigan and Ohio_..............| 1,260,654 | 1,151, 546 —109, 108 —8.7 5.9 5.3 
Pennsylvania..........-.-........| 15, 652, 268 | 17,844,642 | -+2, 192, 374 +14.0 17.4 19.5 
Tennessee__...----.------ ee 341, 530 341, 117 —413 —.1 8.3 — 8.3 a 
Virginia_ 2222022 515, 810 389, 548 —126, 262 —24.5 5.5 4.0 
Washington. —-.....-.----.-.--222- 400, 336 614, 771 +214, 435 +53. 6 28.9 39. 4 

, , West Virginia._...................| 10, 486, 956 | 11,613,813 | +1, 126, 857 +10. 7 10. 7 11.7 
a Other States 1_____-..-.-.--------- 155, 357 112, 839 —42, 518 |.--------.|----------]---------- 

Total........--.------------ 39, 826, 559 | 45,361/021 | -++5, 534, 462 +13. 9 | 11.1 12.2 

1 For 1934 includes Arkansas, Maryland, Montana, New Mexico, and Oklahoma. For 1935 includes 
Arkansas, Maryland, Montana, and New Mexico. 

| TABLE 35.—Method of mining at mines served by cleaning plants 

1934 | 1935 Increase, 1935 

. Net tons Net tons Percent 

Mined from strip pits_......_.........-.--.---_-_-- 7, 127, 710 9, 314, 425 2, 186, 715 30. 7 
Mechanically loaded underground___..........---.| 10, 128, 745 15, 065, 777 4, 937, 032 48. 7 
Hand loaded underground. ...............--.-.----] 59, 052, 707 62, 786, 044 3, 733, 337 6.3 

Total. ...----.2-- 76, 309, 162 87, 166, 246 10, 857, 084 14, 2
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FIGURE 52.—Tonnage of bituminous coal mechanically cleaned, 1906-35. | 

FUEL ECONOMY | 

TaBLE 36.—Indicators of the effect of fuel economy on consumption of coal per unit 
of performance since the World War | | 

© . Reduc- 
Pounds tion 

. . . . (percent) 

Steam railroads; | 
Pounds per 1,000 gross ton-miles freight service: 

Average, 1919~20.._......-....--2 2-22 ene en enn 170 J... 2-2... 
Average, 1935_........---------------------.---------------- +2 - eee eee 120 29. 4 

Pounds per passenger-train car-mile: i | 
Average, 1919-20._...-....-...-.--.-----.------ + - eee eee eee 18.5 {owl 
Average, 1935_.......-..---..-....-.-.-.-.-------------------- +--+ -- ee 15. 5 16. 2 

———Biloctric-public-utilit yy DOwer Diamtss LE GOI OF SSE SSE dE =S:SCM~rT-T_TTTS~sTS TTC T™TCA 
Pounds per kilowatt-hour, 1919......-...--..-.......----------------.----------- 3.2 |--...-.-.- 
Pounds per kilowatt-hour, 1935........-.--.------.------------------------------ 1.5 53.1 

Iron and steel—pounds coking coal per ton of pig: ! 
1918. __------------------------- een nn nnn eee ee 8, 677 |...-.-...- 
1935___....----..--~---------------------- + nnn ne eee ee 2, 838 20.7 

Coke manufacture: Savings of heat values through recovery of gas, tar, light oils, 
and breeze by extension of byproduct in place of beehive coking, 1913-35, ex- . 
pressed as percent of coal used for all coke in 1935 ?._......-.---.-.-.--------------|---------- 20. 0 

1 Includes only savings through higher yields of merchantable coke per ton of coal charged and lower 
consumption of coke per ton of iron. Excludes economies through recovery of byproducts, which are 
treated in next item. . . . 

2 These byproducts 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. 

153336—37——_54
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FIGURE 53.—Trends in fuel efficiency in the United States, 1917-36. | 

STOCKS OF COAL HELD BY CONSUMERS 

: | _ Taste 37.—Stocks of bituminous coal in hands of commercial consumers and 
7 of anthracite and bituminous coal in retail dealers’ yards in 1935 

Day’s supply at current rate of consumption on date of stock taking 

. Totalstock}/_ 

Dat vouscoal, | B Retail Retail ate nous coal, y- etal etal 

: estimated product Steel Other Coal Electric Sards, Rail- piel yards, 
net tons coke pian * ULLITIES | DItUMI-|] roads antara- plants tials plants nous nous cite 

| Jan. 1......-._-] 34, 476, 000 49 27 30 70 63 27 22 32 36 
Feb. 1_..-------| 32, 045, 000 38 21 24 63 60 19 21 26 24 
Mar. 1..-------| 32, 197, 000 35 23 23 59 61 19 24 26 23 
Apr. 1....------| 38, 543, 000 42 42 34 73 75 26 39 37 24 
May 1....-----| 36, 249, 000 44 41 35 77 77 31 32 38 27 
June 1.....-.---| 35, 641, 000 43 46 38 72 80 47 35 43 36 
July 1.---------| 41, 127, 000 51 56 47 88 81 64 45 52 44 
Aug. 1....-----| 40, 772, 000 55 51 47 96 78 78 47 55 54 
Sept. 1-..------| 40, 378, 000 54 44 45 93 71 65 41 51 72 
Oct. 1__..------| 40, 904; 000 50 43 47 90 70 44 32 45] — 60 
Nov. 1.--------| 39, 553, 000 42 33 38 86 6 43 27 39 62 
Dee. 1...-------| 39, 911, 000 41 30] . 37 80 63 41 26 38 64 
Dee. 31...------| 37,017, 000 36 26 32 75 60 23 23 30 35 

BITUMINOUS COAL LOADED FOR SHIPMENT BY INDIVIDUAL 

RAILROADS AND WATERWAYS 

The table shows the quantity so originated on each railroad and 
waterway, as reported by mine operators in answer to the following 
inquiry: 

Railroads or waterways on which product was first loaded for shipment: 
Name of road or waterway ......-------.--..--------_-___-________-.- 

(Give shipments over each road separately) Tons 

Oo As these statistics include nonrevenue railroad fuel they may differ 
from statistics compiled by the railroad companies, which often show 
only revenue freight and include coal received from connecting lines
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or coal shipped off the Lake docks, as well as that originating at 
mines on the lines reporting. 

Where the road serving the district is a subsidiary of a larger road 
some operators may report their coal as loaded on the subsidiary 
and others as loaded on the parent system (a few subsidiaries have 
been consolidated under the name of the parent road). 

In general, the figures are given under the name reported by the 
operator; and the Bureau of Mines does not attempt to combine them 
under the name of the larger system, believing that such combina- | _ 

- tion, can best be made by those using the figures, as they are probably nnn 
familiar with coal-traffic problems. If such combination is made, the 
total will usually be found to check reasonably well with the statistics 
issued by railroads that keep records of total coal originated. 

TABLE 38.—Bituminous coal loaded for shipment in 1935 by individual railroads and 
waterways, as reported by operators, in net tons 
a 

Quantity 

Route State . | 
By State | Total for 

- RAILROADS 
Alabama Central....-...........-....-.-..-...--....--| Alabama__._........_- 19, 439 19, 439 
Alabama Great Southern. _........_.._..__._..........|.....d0____.__._.__.__- 125, 758 125, 758 
Alaska.....2..-2---2---2---2---- 2. -.--------------.--| Alaska... ._._._.. 112, 260 112, 260 
Algers, Winslow & Western_.._.......__..__.____...__- Indiana._......--...-.| 1, 494, 652 1, 494, 652 

) Alton... ----------2-- +2 2-22-22 e nen ee eee en anne eee {Missouri 2222777727 | 760, 032 } 798, 086 
Artemus-Jellico.......-.------..-.--........---.-..--.-| Kentucky__._..-______ 357, 727 357, 727 

Colorado.......--.---- 131, 072 
Dlinois_-......-.--_.-- 717, 649 

Atchison, Topeka & Santa Fe.__...-_.__.___.....____. Pee 560, 221 | 2, 589, 405 
Missouri. .....-.-_._-- 190, 324 . 
New Mexico. __.---_-. 990, 139 
Nlinois_..--.....-.2.- 483, 358 
Indiana__........-.-.- 454, 814 

Baltimore & Ohio. ------a-neeeoeeeoeeennn- HOMO | 8 ae aoe | 23 722, 721 
Pennsylvania. ._..__-- 9, 483, 378 i an est Virginia_-------_| 9,983, OE 

Bessemer & Lake Erie_-._...........-..........----.-.] Pennsylvania_._...___ 2, 942, 892 2, 942, 892 
Buffalo Creek & Gauley__..__.._.....-...........-....| West Virginia_.....__. 614, 295 614, 295 
Cambria & Indiana..._._..--_____. 22 Pennsylvania__.......| 2,881, 876 2, 881, 876 
Campbell’s Creek_........--.---.......--..-......-.--.| West Virginia._....__- 934, 465 934, 465 
Carbon County_........--......._....._.._._.__.......| Utah.................. 224, 722 224, 722 Caseyville. ._---.-.- o-oo Milinois-----.---------- 1a 819 — :141, 819 . . abama......._.____- , Central of Georgia.._.-..-.----.-2-- 222222 {Qlabama..--.--------- 19, 319 \ 738, 940 

Kentucky--...........} 7, 497,874 | Chesapeake & Ohio_...........-..------2-2----2-------}{Ohio. 2222727777] "7950'.261 | 42, 494, 833 
West Virginia.._._| 34, 046, 698 

Cheswick & Harmar___........-..-.--..- Pennsylvania____.-_-. 600, 919 600, 919 

Chicago d& Eastern Ilinois......--.-------—-——---------|{Tndigna av] BRS MF | 4, 160, 16 Chicago & Illinois Midland___.........-..-..-.-..-----| Mimois.2277777777777"]} 3 413,722 | 3, 413, 722 
----G0__-----2---.--| 2, 328, 766 Chicago & North Western. ............-.--------.----- fig 78, 014 2, 430, 639 
Wyoming._.........-. 23, 859 
Colorado._.....-....-- 272, 353 
Hlinois...-....-......_| 5, 997,001 

Chicago, Burlington & Quincy._........._..._.._..__.. Towa..-.---------_ 231, 981 7, 325, 040 
Missouri__------.---- 80, 335 
Wyoming............. 743, 370 

Chicago Great Western.__........................__...| lowa_......__......... 36, 744 36, 744 
Chicago, Indianapolis & Louisville...................._| Indiana._.......__.... 1, 081, 714 1, 081, 714 

----d0.-.------------.] 3,847, 500 
Towa........---.--.--- 582, 720 
Missouri. _.........._- 37, 194 | 

Chicago, Milwaukee, St. Paul & Pacific. ..............|{Montana__.___-....._. 772, 781 5, 256, 660 | North Dakota-..._.._- 8, 478 
South Dakota..___...- 1, 862 
Washington.._......_. 6, 125 

inois.......-.--...... 537, 641 

Chicago, Rock Island & Pacific........--+-------------l] Meola) SBOP 1, 449, 141 
Oklahoma.-222--.---! 134, 563
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TABLE 38.—Bituminous coal loaded for shipment in 1935 by individual railroads and 

waterways, as reported by operators, in net tons—Continued 

. 

a . Quantity 

Route. State: : 

, : | By State Total for 

a ae 

- RAILROADS—Continued a 

Chicago, Springfield & St. Louis_...------------------- ‘Hlinois.-..------------ 340, 372 340, 372 

Cleveland, Cincinnati, Chicago & St. Louis........----|(toginna 772277722 3 oe ona |} 4/432, 374 
, , _ |fKentucky-.-----------| 73,195 

Clinchfield.....--.--.--..------------------------------ {Wowie 772 1, 640, 693 \ 1, 718, 888 

Colorado & Southeastern. -_.--.--.------.--------------] Colorado------.------- 175, 961 175, 961 

Colorado & Southern.._._.-.-.------------------------|-----d0__--------------- 712, 910 712, 910 

Colorado & Wyoming. .._.----------------------------|-----0-_.----.---------- 291, 532 291, 532 . 

Conemaugh & Black Lick. ....---.-------------------- Pennsylvania. -.------ 31, 223 31, 223 

Crystal River & San Juan__-_.-------------------------] Colorado.._----------- 1,167 |. -- 1,167 

Cumberland & Pennsylvania_.........----------------]| Maryland-_------------ 777, 770 777, 770 

Dardanelle & Russellville._....------------------------| Arkansas__..---------- 47, 687 47, 687 

Dents Run....----------------------------------------| Pennsylvania-..-.---- 6, 748 6,743 

Denver & Intermountain. __...-....-------------------| Colorado_-....-------- 109, 948 109, 948 
| . _----d0._......-..-----| 1,059, 060 

Denver & Rio Grande Western_-.---------------------|);New Mexico---------- 23, 017 2, 607, 917 
Utah__......-----.----| 1, 525, 840 

: Denver & Salt Lake. _....-.-----.---------------------] Colorado-.-.------.---- 733, 866 733, 866 

Des Moines & Central Iowa-.---..----------------------| lowa------------------ 142, 612 142, 612 

Detroit, Toledo & Ironton._.---.-.--------------------| Ohio--..---.---------- 7, 246 7, 246 

East Broad Top Railroad & Coal Co-_-----..----------| Pennsylvania--...---- 502, 045 - 602, 045 

Eastern Railway & Lumber Co----..------------------ Washington...-------- 10, a3 10, 473 
io_.---------------- 

Erie. ..---------------------- == 2 n-ne nnn inno n nnn rrr (Dene yivenia 72727277 1, 216, 971 } 1, 217, 221 
| Evansville & Ohio Valley_......---.-------------------| Indiana.--.------------ 15, 148 15, 148 

Evansville, Suburban & Newburgh---.---.-----------|-----d0_---------------- 157, 841 157, 841 

Fort Dodge, Des Moines & Southern.-.---.--.--------] lowa_.--.-------------- 8, 927 8, 927 

Fort Smith & Western.........-.----------------------}] Oklahoma___---------- 88, 315 88, 315 

. Fort Smith, Subiaco & Rock Island---....----.--------] Arkansas... ..--------- 7, 902 7, 902 
Montana.....--------- 369, 912 

Great Northern_.....-.---.----------------------------|; North Dakota_-------- 347, 169 799, 238 
Washington--_..--.---- 82, 157 

Huntingdon & Broad Top Mountain Railroad & Coal | Pennsylvania-..-..----- 228, 184 228, 184 

0. 
. Alabama. ---~--------- 8 ie 027 

: inois_.....---...---- , 020, 345 
Illinois Central. ....-..--------------------------------|) Indiana_...._--------- 144, 811 13, 253, 366 

Kentucky....---------] 4,899, 183 

Dlinois Terminal__.....-.------------------------------| Tllinois.....----------- 665, 281 665, 281 

Indiana..._......--.-----------------------------------| Indiana_.------------- 20, 894 20, 894 

International-Great Northern-_.----.-..---------------- eee 2 26, 344 
entucky--.----.------ , 

Interstate_...-.---------------------------------------- (oop TT 1, 597, 877 \ 1, 618, 725 

Iowa Southern Utilities Co_._...--.-------------------] lowa_..--------------- 233, 199 233, 199 

Johnstown & Stony Creek.._......--.-----------------| Pennsylvania--------- 120, 794 120, 794 

Joplin-Pittsburg._......-------------------------------| Kamsas_-..-.---------- 208, 791 208, 791 

Kanawha Central__.......--.--------------------------| West Virginia.--...--- 177, 704 177, 704 

Kanawha, Glen Jean & Eastern-----------------------|-----d0_---------------- 420, 975 420, 975 
Kansas_...------------ 30, 156 

Kansas City Southern..__....----.-------------------- |) Missouri-_------------- 578, 724 647, 356 
Oklahoma.-...-------- 38, 476 

Kansas, Oklahoma & Gulf_...-------------------------|-----d0_---.------------ 9, 709 9, 709 

Kelley’s Creek & Northwestern......_-----------------| West Virginia_--...--- 302, 761 302, 761 

Kentucky & Tennessee._..-..-------------------------| Kentucky--.---------- 382, 949 382, 949 

; Lake Erie, Franklin & Clarion......-.-.---------------| Pennsylvania--------- 104, 678 104, 678 

Laramie, North Park & Western. --.....-.-------------| Colorado_.-.---------- 20, 094 20, 094 

Ligonier Valley_..-.--.-------------------------------- Pennsylvania. .------- 227, 664 227, 664 

Litchfield & Madison......-_---.-----------_----------| Tllinois._-------------- 533, 416 533, 416 
Alabama..------------| 1, 590, 259 

| |Tilinois....-.---------- 45, 478 
Louisvillle & Nashville............--------------------}yKentucky--..---------| 21, 539, 591 |? 24, 020, 554 

Tennessee-._-.-------- 658, 711 
. Virginia....-.--------- 186, 515 

Mary Lee_.-....---..----------------------------------} Alabama-_---.------.-- 580, 828 580, 828 

Michigan Central_.............------------------------ Michigan. ..---------- 3 38s 43, 384 

: anSsaS_.....-------- 6, 0: 
Midland Valley...........--------------+----+----+--=- {Oktehoma. aaa. 30982 |} 418, 405 

Minneapolis & St. Louis.._........-------------------- we TT oer sr \ 872, 596 

Minneapolis, St. Paul & Sault Ste. Marie....----------| North Dakota_-..--.-- 459, 964 459, 964 

Missouri-Hlinois................-..--------------------| Tllinois..-------------- 32, 985 32, 985 

Kansas.-.-.--.-------| 283,200 
. issouri._....-------- , 

Missouri-Kansas-Texas....--.------- ------------------|}Qk]ahoma.........---- 249, 978 583, 818 

TexaS...-------------- 45, 546
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TABLE 38.—Bituminous coal loaded for shipment in 1986 by individual railroads and 
waterways, as reported by operators, in net tons—Continued 

Quantity 

Route State Total 
otal for 

By State route : 

RAILROADS—continued 
Arkansas_...-..-------| _. 721, 465 a 

- Missouri Pacific....-.------------0-----2----ere-------fansas | Sea lp 7 
, Missouri. ------------- 788, 30 : 

. : abama._....-.--..-- ; 
Mobile & Ohio---.------------------------------------ {tins 3 232, si \ 290, 248 

mnsyivania.....-.-- 127, 745 Monongahela.....-.---------------n--------------=----[{ West Virginian | 712,160 |} 9899, 905 
Montana. ...-.---------------------------+..----.---..| ArKansas__._..-----.-- 21, 545 21, 545 
Montana, Wyoming & Southern--..--..---------------| Montana-__..--.-.----- 301, 409 301, 409 
Montour.....---.-------.------------------------------| Pennsylvania...-.----| 4,887,817 4, 887, 817 
Nashville, Chattanooga & St. Louis. -.-.--------------| Tenmessee...--.-------| ° 813,388 813, 388 
New Haven & Dunbar. -_........---.----.-.-----.-----| Pennsylvania-....----- 4, 280 4, 280 

. New York Central (includes coal shipped over Kana- | (Ohio._.--.-..--------- 5, 637, 389 
wha & Michigan, Kelley’s Creek, Toledo & Ohio |; Pennsylvania._....-.-| 3,480,711 |} 10, 309, 407 
Central, and Zanesville & Western). West Virginia.__..-.-- 1, 191, 307 

Nicholas, Fayette & Greenbrier_.-...-----.---.<.----.~-]|-----d0-.---------------| 1, 550, 874 1, 550, 874 
— Kentucky......-..----} 3,490, 164 

Norfolk & Western. -.._...----.------.----------------- |) Virginia.._._...-.-.---| 4,299, 448 |+ 32, 376, 147 
West Virginia_......-.| 24, 586, 535 

_ Norfolk Southern.-_..__......-..--------------------..-.| North Carolina_-__-.-- 400 400 
Northeast Oklahoma---.-.-...-....-----.-..-----------| Kamnsas__...-.-.----..- 6, 313 6, 313 
Northern Alabama_-_-_....-.....-------.---.---..---..| Alabama__..-..-.----- 244, 255 244, 255 

~ Montana--......-.----| 1, 141, 716 
Northern Pacifice.._......-.....-.-.....--..--.-----.---|4 North Dakota........- 620, 323 2, 587, 923 

Washington.._.-_.-.-- 825, 884 
Oklahoma City-Ada-Atoka_.....-.........---...-.----| Oklahoma.._._....__-- 22, 990 22,990 . 
Oneida & Western_....--.--.---.---.------------.-----| Tennessee_..__.------- 59, 000 59, 000 
Oregon Short Line_.__........--.-.--------------------| Wyoming. __..-.---.-- 357, 821 357, 821 
Pacific Coast..---.--.--------------.------------------| Washington_.........- 211, 599 211, 599 . 

| Indiana. wwviwt| 1, 9877244 
Pennsylvania (includes Pittsburgh, Cincinnati, Chi- Ohio 222777777777 4 082, 350 |* 35, 627, 644 

i —_———— own ? ? 3 , 

_ ago & St. Louis). Pennsylvania_..--.---| 28, 594, 605 : 
West Virginia.-_...--.- 858, 936 

Peoria & Pekin Union. ....._.....---------------------| Dlimois....-.........-- 58, 851 58, 851 
Peoria Terminal _-_._---.-.------------------.--.------]-~---d0_---.------------ 972, 331 972, 331 
Pere Marquette...............-..------------------.---] Michigan. .._...-.-.-- 220, 244 220, 244 
Pittsburg & Shawmut.....-.-....-...--.--------------| Pennsylvania. .......- 838, 035 838, 035 

. Pittsburg County--.-.-...-...---....-------------------]| Oklahoma... --...... 19, 890 19, 890 
_._.______ Pittsburgh & Lake Erie._......-....-.----------------| Pennsylvania.........| 4,040,490 | 4,040,490 

Ohio...-._..---------- 370, 412 
Pittsburgh & West Virginia..........---.-----------..|{Pennsylvania_.....-..| 1, 734, 004 2, 134, 255 

West Virginia__.____-- 29, 839 
Pittsburgh, Chartiers & Youghiogheny.---.-_..-....-. Fennsylvania--------- 1s 765 765 

: : | (a , 
Pittsburgh, Lisbon & Western..........-.-..---.----.- (Qn ivania 277 171 \ 15, 992 

Pittsburg, Shawmut & Northern... -...-...-----.-.---|__-.-dO-.-.1----_------ 340, 783 340, 783 
Preston._.....-.---------------------------------------| West Virginia.........| 191, 958 191, 958 
Quincy, Omaha & Kansas City.-...._.....------------| Missouri............2- 92, 841 92, 841 
Rio Grande & Eagle Pass............-.----------------] Texas. ...2...--2.---.- 18, 859 18, 859 
Rio Grande Southern_.-.-........-.--------------------| Colorado._-.-......_.- 7, 962 7, 962 
Rockdale, Sandow & Southern...................-...--] TexasS._......----___-- 90, 192 90, 192 
Rutland, Toluca & Northern. .-.-.....--.-..-..-.-.-..] Tlinois___..-.----22 22. 52, 324 52, 324 
St. Louis & Belleville Electric. ............---..---.-.-]..---d0---..-_.--2--- 2. 1, 739 1, 739 
St. Louis & Hannibal................--.--....----.....| Missouri........------ 3, 529 8, 629 
St. Louis & O’Fallon--..--..--------------------------] Tllinois..._....2--2.22- 325, 070 325, 070 

. Alabama...........-.- 821, 777 
Arkansas._....-....-.- 126,106 |] © 

St. Louis-San Francisco.......-.......-----.-..-.......}{ Kansas_._...---.2--___ 330, 556 2, 096, 290 
Missouri_.......--.-.- 465, 621 
Oklahoma............- 352, 230 

St. Louis Southwestern of Texas............-.-....-.-.] Texas_.........-_.._- 502, 333 502, 333 
San Antonio Southern......-..........-.--------.-----|-....d0.---.. 22 4, 067 4, 067 
Seaboard Air Line--............-...-..-...--.-.-.......]| Alabama._._.-...-_..- 92, 166 92, 166 

----d0........---..--.| 1,356, 845 

ndiana._.....-.-...-- » 203, 146 
Southern... ....--------------------------------------- Kentucky_...........- 853,763 |f 5 537, 086 

‘Tennessee... .........- 1, 514, 183 

Uiginia.-.------------ 1, 429, 178 
. ornia_.........._- , 

Southern Pacific... ..-------.---------+---------------- (Now Mexico_____.__.- 250, 622 \ 255, 022 
Springfield Terminal...................................| Hllinois___..__..._____- 337, 037 337, 037 
Susquehanna & New York........-...........-.--....| Pennsylvania___...... 15, 683 15, 683
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TABLE 38.—Bituminous coal loaded for shipment in 1935 by individual railroads and 
| waterways, as reported by operators, in net tons—Continued 

. , Quantity 

Route State Total f 
otal for By State route 

RAILROADS—continued . . 

Tennessee... ._...-.-----------------------------------| Tenmessee._..--------- 559, 297 559, 207 
S Tennessee Central......_.._-.--------------.---------.|-----dO_.-..------.----- 281, 554 281, 554 

. Tennessee Coal, Iron & Railroad Co__-_----.---....-..| Alabama__....._..--..| 1, 186, 019 1, 186, 019 
Texas & Pacific.__...-....-----------------------------| Texas... 22-22-22 ee 5, 000 5, 000 
Texas Short Line__-.-._--_---.:--.--------------.------]-----d0_.--...---------- 23, 873 23, 873 
Thomas & Sayreton--------.-----.------------------.-| Alabama....._......-_] 424, 732 424, 732 
Toledo, Peoria & Western. -.----.----------------------} llinois__..-.......---- 72, 836 72, 836 - 

| Twin City Electric. ...............-..--.-..-__.....-..] Washington........._- 889 889 
: * Uintah. ......----.------.--- 2. ----------_--] Colorado_._..------__- 6, 106 6, 106 

Union...-...--------------------.---------------------| Pennsylvania_._._...- 38, 214 38, 214 
Colorado_._.....------| - 857 450 
Idaho_.....---..----_- 3, 072 

Union Pacific......-.-.-.----_------.-..-.----.-..._--__|4 Kamsas.....---.-----.- 12, 000 4, 585, 08 - 
Washington........__- 30, 176 
Wyoming..__.-.......| 3, 682,384 

Oo Unity___......--.--------------------.-----------------| Pennsylvania..._____- 679, 609 679, 609 
Utah. _....--.--.--------------------------------------| Utah ow. ee-| 1, 057, 9 1, 057, 759 

eee: irginia.........-_.-.- 105, 771 
Virginian -..-------~----------------------------------- (Wret Virginia_....___- 8, 561, 192 } 8, 666, 963 

Tllinois.......-.....-.-] 1, 421, 815 
Wabash......---.--------------------.-----------------|4]0Wa__------ 96, 886 1, 913, 967 

_ |UMissouri....2 222. 395, 266 |J_ 
Western Allegheny -.-...-----------------s....----.--.| Pennsylvania _.-.____- 118, 993 118, 993 

Maryland...........2_ 583, 852 
Western Maryland ........-.-----.-.----.--.-----.----|{Pennsylvania._....._- 501, 547 4, 096, 236 

West Virginia..._....._} 3,010, 837 
West Virginia Northern._.......--_....---.--.---------]___.-l0_.-_--...-------- 202, 808 202, 808 
Wheeling & Lake Erie._.....--..--.--2.-------------| Ohio_-...2.2-.-_.-.--] 3, 019, 362 3, 019, 362 
Winfield__..-...--------------.------------------------| Pennsylvania-_._..___. 16, 521 16, 521 
Winifrede_.._........----------------------------------| West Virginia__._.___- 61, 556 61, 556 
Woodward Iron Co.._._..--.--------------------------| Alabama___....--.----] 614, 198 614, 193 
Youngstown & Suburban......-....--....----..---_-.._-] Ohio... 84, 572 84, 572. 

Total railroad shipments__._.--.-.----.-.--------]..-.-.-.-.---.----------| 319, 741, 376 | 319, 741, 376 

WATERWAYS 

Allegheny River_..-_..-.------------------------------] Pennsylvania..-......| 1, 016, 416 1, 016, 416 
Big Sandy River__....-...---...----..-.._-.-----_-.--.| Kentucky_.-.-__-___-- 350 350 
Black Warrior River................-.-......-...------] Alabama_..___-______- 67, 419 67, 419 
Green River........--.-.------------.-------------..--| Kentueky-__-_.-______- 106, 856 106, 856 
Kanawha River.......-..-_-_-___-_.------_-_.-..-----.] West Virginia..-.----- 1, 307, 808 1, 307, 808 

* ennsylvania_........| 14, 168, 60 Monongahela River-___.-._--.----------.---------------- {West Virginia_........ 117, 558 } 14, 286, 166 

. Muskingum River__...__....--.--..-..-.-.-..----.----| Ohio___..-.--_2- 415, 512 415, 512 
Kentucky--.---------- 170, ne 

+. De 10.222 , Ohio River. -..-_---.----..------------------------ =e Pennsylvania...._.... 1, 000 1, 126, 755 

West Virginia_-_______ 945, 808 

Total waterway shipments_..............--------|_---.-._.-.-------------] 18, 327, 282 | 18, 327, 282 

Grand total, loaded at mines for shipment by-|_..................-----| 338, 068, 658 | 338,068,658 
railroads and waterways. 

Commercial sales by truck or wagon._._--.-_----------|.-..-.------------------] 21, 960, 252 | 21, 960, 252 
Other sales to local trade, or used by employees, or |_._._..-..--...-.-------| 7, 773, 619 7, 773, 619 
taken by locomotives at tipple. . 

Used for power and heat or made into coke at mines...{....-.-...-.--------_---| 4, 570, 593 4, 570, 593 

Total production. __.....-.-..2.- 22 ------e- |eeeeeeeeeeeee 372, 373, 122 | 372, 373, 122 

ae
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IMPORTS AND EXPORTS 

IMPORTS | 

TABLE 39.—Bituminous coal imported, by countries and districts, 1985-36, in net 
. tons 
a =. 

Country and district 1935 1936 Country and district 1935 1936 

COUNTRY ‘DISTRICT OF ENTRY—contd. 

. North America: ~~ _ fp “Duluth-Superior......-.----.] 212 J_-__ . oo 
Canada...................| 170,330 194, 596 |} Maine and New Hampshire..| 68, 816 76, 253 
Mexico_.....-.-..-.-.-.-.|--------.- 35 || Massachusetts................| 24,089 |_.-._____- 

Europe: Michigan.........-..-----._- 1 259 
Netherlands.__........-.-]---------- 67 || Montana-Idaho.._...........| 61, 973 72, 544 
United Kingdom_._......| 31, 541 54,778 || New Orleans____.--_....-.---_|---------- 168 

Asia: Japan._...--.22 2-2 fee 504 || New York..._....----_-_-- 107 - 67 
Oceania: Australia_..........{-.-----..- 24 || Philadelphia_......-..-..-..-]------.-.- 168 

——-—-—-|---———- || St. Lawrence..._...--.-..--_|------- 8 60 
Total.......-.........._] 201,871 250, 004 |) San Antonio......-22-.2- 22} 34 

——— San Francisco............_._.|.-_.-_____. 529 

DISTRICT OF ENTRY Vermont_....-..-----.-----.- 295 2, 100 
Virgin Islands__._.....-_----- 7, 503 54, 442 

Alaska... 2.22222 15, 707 11,806 |} Washington__.......--..-.-.- 19, 364 31, 346 
Buffalo_..............----....]------._ 8 174 | 

. Dakota.-.....--2222-----2-2- 3, 854 54 Total......-...--....---| 201, 871 250, 004 

| EXPORTS : 

Tasie 40.—Exzports of bituminous coal to (1) Canada and Mexico, (2) the West 
. Indies and Central America, and (8) ‘‘overseas’’ destinations, 1929-36, in thou- 

sands of net tons | 

. | (3) ‘‘Overseas’”’ (all other countries) 

| (2) 

) () |_| indies | found. ) . ies | found- 

Year wand. 204 | land, | south Total | ‘total | 
; | Central| Mique- ou : . eal 6c ota Mexico Amer- |Europe| Asia | Africa |Oceania| ‘‘over- 

Amer- | lon, ; ” ica and ica seas 

Ber- 

1929._...-...........| 14,727 | 1, 500 211 332 567 8 84 }_.....-.] 1,202 | 17,429 
1930__............--.] 18, 667 | 1,180 95 353 469 14 97 2{ 1,030 15, 877 
1931__.2............] 10, 647 755 98 306 246 18 56 |-..-.-.- 724 12, 126 
1932_................] 8,429 235 6 108 3 8 25 (2) 150 8, 814 
1933_.....-.......-.| 8,600 223 21 174 7 6 6 j-..-.--- 214 9, 037 
1934....--....._._._| 10, 213 410 40 203 j...--.-- 8 fiw swe | elle 246 10, 869 
1935..-.............] 9, 044 456 31 197 9 6 Jove -w}--...---|. 242 9, 742 
1986_...-.-..--.....]| 9,912 470 44 163 50 () (4) 15 272 | 10,654 

1 Includes Bahamas and Panama. Virgin Islands included prior to 1935. 
22 tons. 31 ton. 43 tons.
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| TaBLE 41.—Bituminous coal exported, by countries, 1985-386, in net tons } 

Country 1935 1936 Country 1935 1936 

North America: South America—continued. 
Bermuda._....-----...--- 6, 657 7, 062 Colombia___...........--- 1,019 47 
British Honduras__......- 222 402 Ecuador. _._....-2-.------ 29 26 
Canada__._.........-.-.--]|9, 038, 902 | 9, 906, 101 Guiana: 
Central America: British. .............- 269 516 

Costa Rica__.......-- 2 47 Surinam (Nether- 
Guatemala_......---- 274 269 land) -_....22......-- 3, 944 2, 820 
Honduras. ....------- 484 337 {I Peru......-.-.-..-.......] 28, 760 3, 919 
Nicaragua_......-.-.- 93 103 . Uruguay. -....--.-.-..--._]---------- 6, 620 
Panama._.....-.-.--.| 68, 905 32, 135 Venezuela. ..............- 18 25 

- Salvador.....-.------ 18. - 41 —————|—____ 
Greenland__......-.----..|. -------- 343 197, 571 163, 252 

SO Mexico.._.-.-------.----- 4,925 5, 886 ————— | ——————— 
. Miquelon and St. Pierre Europe: 

Islands_.........-------| 16,353 11, 720 Italy.......-------------- 8,771 42, 605 
Newfoundland and Lab- United Kingdom._..._--- 56 7, 249 

rador..-_.-------------- 8,015 |. 24,983 ——_—_—_ |—_——__—— 
West Indies: , 8,827 | 49,854 
British: —— F ———— 

Jamaica.....-.-.-| 23, 647 13, 154 || Asia: 
Trinidad and To- Philippine Islands__._.._- §, 065 |... 22. . 

bago.........---] 30, 780 . 81, 400 Saudi Arabia_............ 1 1 
. Other British___- 13 3, 938 | Other Asia............--- 2c 

. Cuba_...--.-.----.---] 324, 233 366, 853 oe $$$ |—____—_—_ 
. Dominican Republic. 105 74 5, 068 1 - 

French. ..--.--.------ 6, 479 20, 664 ——= | —_—_——— 
Haiti__...........---- 30 56 |} Africa: Liberia_............__]---------- 3 
Netherland_____...... 827 766 ———>| | >—_——_—_—_——— 

——_—__—__|_—_—_ {|} Oceania: 
9, 530, 964 |10, 426, 334 Australia_..........2.--.2/.--------- 15, 400 
=——S= _ _French_........-........-|-------.-- 115 

South America: —_————__ | —_____—_ 
Argentina......-.--------| 19, 535 28, 660 w---------| 15, 515 
Bolivia_.._.__.__.-.-.--_--}_.-------- 101 — | 

( . Brazil._.....---.-........| 1438, 997 110, 296 Grand total. ..........-|9, 742, 430 |10, 654, 959 
Chile.......-.-..-...-.--.|---------- 10, 222 

’ 1 Amounts stated do not include fuel or bunker coal loaded on vessels engaged in the foreign trade, which 
aggregated 1,320,623 tons in 1934, 1,576,192 tons in 1935, and 1,447,983 tons in 1936. 

TaBLE 42.—Bituminous coal exported, by districts and ports, 1985-86, in net tons 

Customs district 1935 1936 Customs district 1935 1936 

North Atlantie: Rail gateways on Canadian 
New York-__...........--- 3, 476 9,178 border: 
Philadelphia-___._.....--- 9, 138 5, 736 Eastern: 
Maryland_.............--| 47,579 105, 442 Maine and New ; 
Virginia...._....._....---] 567,972 567, 054 Hampshire...__.--- 155 223 

South Atlantic: Vermont. ..-----.-.--. 91 108 
. South Carolina_..........] 86, 275 64, 542 Massachusetts__.....- 3 2 

Florida__.......-.......-- 323 9 St. Lawrence.........| 329, 189 359, 473 
Mobile. ......-.---.---.-- 1, 695 9, 716 Rochester 3_..........| 730, 742 741, 126 
New Orleans. -.....------ 1, 683 1, 586 |] - Buffalo.............-_]1, 135, 642 | 1, 103, 091 

Mexican border: Michigan__...........|[1, 090, 000 | 1, 199, 176 
Arizona. _......-.-.----.- 270 207 Western: 
El Paso_._...--.--.------ 3, 989 5, 034 Duluth-Superior and 
San Antonio__.....-_...-- 165 168 International Falls_| 24,222 40, 800 

Pacific coast: Dakota.......-----.-- 7, 961 7,790 
Washington !__...._-._..- 6, 276 6, 595 Montana-Idaho- ---_-_- 451 |. 2.2... 
Los Angeles............-- 11 |--...-.__. {| Miscellaneous: 
San Francisco. ._--.--...- 129 169 Alaska. .....-.----------- 1, 327 159 
San Diego_......--...-..- 71 46 Puerto Rico. .......-.---- 17 6 

Lake Erie ports: Ohio 2___....|5, 693, 577 | 6, 427, 522 Virgin Islands..........-.- 1 1 

Total_..........---..--.|9, 742, 430 {10, 654, 959 

1 Both rail to Canada and by tide to foreign ports. 
2 Lower lake docks as follows: Toledo, Sandusky, Huron, Lorain, Cleveland, Fairport, Ashtabula, 

Conneaut, and Erie. 
3 Rail, car ferry, and Lake Ontario.
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| FIGURE 54.—Twenty-seven years’ exports of bituminous coal to Canada and Mexico, the Caribbean, and 
“overseas’’ destinations. . nS 

OO SHIPMENTS TO ALASKA, HAWAII, AND PUERTO RICO — : 

In addition to the export trade proper, the United States supplies a | 
| small tonnage of anthracite and bituminous coal to the Territories of Oo: 

. Alaska, Hawaii, and Puerto Rico. In 1935, 26,554 tons were shipped _ | 
to Alaska, 1,695 tons to Hawaii, and 21,760 tons to Puerto Rico. | 

| WORLD PRODUCTION OF COAL 

____ Tani 43.—Coal and lignite produced in the principal countries of the world in the 
calendar years 1932-86, in thousands of metric tons Oo 

[Compiled by R. B. Miller] | 
a 

. Country 1932 1933 1934 1935 1936 | 

| North America: 
Canada: 

Coal_.....-..--...--.-------------- 7, 507 8, 533 9, 613: 9, 358 10, 297 
Lignite_..._....-_----------------- 3, 142 3, 370 2,916 3, 241 3, 505 | 

Greenland.._.............----.-------- 5 5 6 6 (1) 
Mexico._......------------------------ 687 647 782 1, 143 1, 297 
United States: : 

Anthracite. ._.........--...----.-- 45, 228 44, 943 51, 862 46, 269 54, 760 
Bituminous and lignite_.-...--...- 280, 963 302, 663 326, 011 335, 043 434, 070 

Sou argontina. 0) | ¢) ) 0) CNUIDS. .2 uw eee wee ee 1 

. Brazil. ..._.---..---------------------- 2 450 ® 570 622 757 540 
Chile_.__.......------------------.---- 1, 080 1, 538 1, 808 1, 695 1, 745 
Colombia__....._..-.-----..-.-.---.--- (1) (1) (!) (1) 0) 
Peru.._._----------------------------- 26 | 30 35 31 90 
Venezuela...........-..--------------- 5 5 6 1 (?) 

Europe: 
Albania: Lignite.............-...--.-- 3 3 2 2 (1) 
Austria: 

Coal___....------ ee 221 239 251 260 244 
_ Lignite__........-.---.------.----- 3, 104 3,014 2, 851 2, 971 2, 897 : 
Belgium___.............-..--.--------- 21, 424 25, 300 26, 389 26, 483 27, 876 
Bulgaria: 

Coal]_........-.-.--.---.-.----- 98 80 79 93 102 
Lignite__--- 22a 22o 2222 2oc ie 1, 663 1, 493 1, 568 1, 566 1, 524 

1 Estimate included in total. 
? Approximate production.
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TaB.E 43.—Coal and lignite produced in the principal countries of the world in the | 
. calendar years 1982-86, in thousands of metric tons—Continued | 
eee, 

Country 1932 1933 1934 1935. 1936 

Hurope— Continued. 
zechoslovakia: 

Coal_._...-- ee 11, 032 10, 627 10, 789 10, 894 12, 353 
Lignite___.......----22 ee 15, 787 14, 968. 15, 071 15,114 18, 070 

France: 
Coal__... 2 46, 267 46, 887 47, 607 46, 207 45, 226 
Lignite___-_._. 2-22-2222 eee 1, 012 1, 093 1, 031 902 920 

Germany: 3 
Coal... ee 104, 741 109, 692 124, 910 134, 124 146, 696 Lignite._....--.--.----.-.-..--| 122; 647 126, 794 135, 995 147, 381 161, 337 

Saar 4_.. ee 10, 438 10, 561 11, 318 10, 619 11, 684 Greece: Lignite_.........._....._______ 138 99 104 83 ©) Hungary: 
Coal... ee 895 800 756 823 827 
Lignite......-.----_-- 5,931 5, 907 6, 199 6, 839 7, 105 Trish Free State....._._..-.-_-_....-_. 82 107 113 115 (1) aly: . 
Coal__..2..--2- ee 255 334 295 443 ) 
Lignite_...-...----- 376 383 409 545 (4) 

Netherlands: 
: Coal__...2 2.2 eee 12, 756 12, 574 12,341 | 11,878 12, 803 Lignite_._...-...----2-_e 124 97 92 86 () Poland: 

Coal____-__ 2-22 eee 28, 835 27, 356 29, 233 28, 543 29, 748 Lignite.-....-2.--2--2 2-2 ee. 33 33 26 18 14 
Portugal: 

Coal_.... 2.2 241 209 203 211 | 230 Lignite_.....-.-...--2--_---_-- - 17 11 15 _ 20 (4) Rumania: 
‘ Coal___...-.-2--. eee 188 195 288 278 (1) . Lignite_.__........-------__----.- 1, 464 1, 314 1, 624 1,650] (4) Spain: 
. Coal______.--2- 2 6, 854 5, 999 5, 932 7, 016 (1) | Lignite._.._...-. 2-2-2 ieee 336 301 299 304 (1) Svalbard (Spitsbergen)__._._..._.____. 266 370 533 659 (1) : Sweden.--.-_-..- eee 333 349 415 424 (1) 

Switzerland 2_._____.-.--_-____ oe. 4 4 3 4 3 a . U. 858.8. (Russia): 519 64. 743 ° 7 a 46, 967 53, 51 ’ 4 , Lignite........-. 4’ 158 16,771 or 809 |} 83,800 93, 987 
United Kingdom: ; | Great Britain_-.---.--....--.--.--..] 212, 088 210, 436 224, 269 226, 519 224, 619 

Northern Ireland..........-.------|._........_-|..-. 1 | 4 (1) Yugoslavia: 
Coal... 368 379 387 400 441 

Asi Lignite..-..-..22.-022222- eee 4, 107 3,777 3, 926 4, 028 4, 035 sia: 
: British Borneo_....._.-.--...-..---.-- (1) (1) (1) 1 1 China. -....-.-_ 22222222 26, 376 28, 379 32, 725 (1) (1) Chosen......-...-.-------2----- eee 1, 104 1, 307 1, 689 1,999 (4) 

Federated Malay States__..-__-_._____ 282 222 327 383 511 
India, British..___._.-._._____-.-____. 20, 477 20, 107 22, 411 23, 386 20, 829 
Indochina: . 

Coal...-.-_------- eee 1, 691 1, 591 1, 592 1, 774 (1) 
Lignite_.....-..2-22.-- 2-8 23 |._.---._--_--.|------------ ee (1) 

Tran__._.. 2-22-22 2 3 29 9 9 (1) 
Trag $.2_2 eee 1) (1) (1) (1) (1) 
Japan: 

. Japan proper: 
ES Of. 27, 774 32, 133 35, 925 37, 762 38, 067 
Lignite__.___-.--.--2- 22 Le. 109 116 125 — 109 (1) Karafuto_._._... 22-22-22. 688 889 1, 197 1, 516 ) Taiwan__.-..-..--_-.-- 2-8. 1, 355 1, 533 1, 521 1, 597 (!) Netherland India._._.....-..._.--.-__. 1, 050 1, 035 1, 032 1, 111 1, 119 

Philippine Islands___._-......-...._... 18 16 (1) (1) (1) Syria: Lignite_.._.__...-......-.-___. (2) (1) (1) a (1) 
Turkey: 

Coal... eee 1, 594 1,852 | 2, 228 2, 340 1,547 
Lignite....--.-.-_.- ee 14 30 53 73 79 

U. 8.8. R. (Russia): 
Coal____. 22 eee 10, 532 13, 493 17, 378 
Lignite_..._..------- ee 2, 731 2,951 3, 995 25, 200 27, 000 

Sakhalin: Coal_____.-.-..__. 2____ 276 327 436 
Africa: . 

Algeria. .....-.---2- 25 30 34 38 7 Belgian Congo: Coal....._.__..._._..- 17 20 5 11 ) Morocco, French. .____........_...__.. 15 27 31 53 50 
1 Estimate included in total. 
2 Approximate production. 
3 Exclusive of mines in the Saar. 
4 Mines under French control until Mar. 1, 1935. 
§ Year ended Mar. 31 of year following that stated.
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TABLE 43.—Coal and lignite produced in the principal countries of the world in the 
calendar years 1932-86, in thousands of metric tons—Continued . 

Country 1932 1933 1934 . 1985 1936 

Africa—Continued. . | | | 
Nigeria.....--...--.-----------.2- 2-25. 257 239 275 262 296 
Portuguese East Africa.............--- 20 16 22 16 () 
Southern Rhodesia.....-......-.------ 438 484 643 695 705 
Union of South Africa._............_-. 9, 921 10, 714 12, 195 13, 574 14,839 — 

Oceania: | —_ | . a 
Australia: 

ve _....New South Wales_..........-.....|. 6,893 |... 7, 283.1... 8,000. 8,888.) 8,888. 
Queensland_-_.-__.--.--.--2.-....- 855 890 972 1, 069 1, 064 
Tasmania. ........-----.-.---...-- 114 118 . 115 126 134 
Victoria: 

Coal__._........2----- eee 439 531 363 427 427 
Lignite_........2--..22-2--22 2, 654 2, 621 2, 660 3, 045 3,045 — 

Western Australia...........-..-.- 422 466 508 546 574 
New Zealand: 

Coal_._.-..-2------------+------ 943 857 845 838 (1) 
Lignite_....-......-.---...-------- 928 993 1, 248 1,311 @Q). 

| Total, all grades...-.......-..... ~ 4,125,000 "4, 186, 000 "1,296, 000° ~ 1,330, 000. ~~ 4,379, 000 

Lignite (total of items shown above)_---__- 173, 000 178, 000 190, 000 203, 000 222, 000 . 
Bituminous and anthracite (by subtrac- 

tion) ....--.--....-...----- ee 952,000 | 1,008,000 | 1,106,000 | 1, 127, 000 1, 157, 000 

1 Estimate included in total. | . 

_ DETAILED STATISTICS OF BITUMINOUS COAL, BY STATES AND | 
| - COUNTIES | | 

TABLES OF PRODUCTION, VALUE, MEN EMPLOYED, DAYS OPERATED, MAN- 

DAYS OF LABOR, AND OUTPUT PER MAN IN 1935 | | 

Table 44 presents detailed statistics for each coal-producing county 
from which three or more operators reported production. If less | 
than three reports were received, the figures for two or more counties | 
have been combined to avoid disclosing individual returns, unless 

| permission to publish has been granted by the producers. 
"Phe series gives the details of total value of product, average value 

_ per ton, men employed above and below ground, average number of 
days worked by the mines, and output per man per day. The 
figures include stripping operations as well as deep mines. Separate 
particulars for the stripping operations in each county are given in 
table 21. If the reader will deduct the stripping figures as given in 
that table from the totals for all mines in the following table he will 
find that the remainder represents the operations of the deep mines. 

_ By this means figures can be obtained for the deep mines separately 
in any State or county desired. 

— In response to many requests for data on the amount of coal shipped 
from mine to consumer by motortruck, the Bureau of Mines in 1932 

. for the first time asked the mine operators to supply such information. 
| For the last 3 years this tonnage has been shown as “Commercial 

sales by truck or wagon.” (See column 2 of table 44 for 1935.) 
Because of a change in the method of reporting, the statistics of 

average production per man per day for 1932 to 1935 are not precisely 
| comparable with those for earlier years. Before 1932 they were 

based on the calculated number of man-shifts, obtained by multiplying 
- the average number of men employed at each mine by the number 

of days worked at the mine. Since 1932, operators have been asked 
to make a special report of the number of man-shifts actually worked
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wherever the necessary record was kept. The number of operators 
able to furnish this information was small, except in certain Far 

- Western States. The reported man-shifts were utilized wherever oe 
| | possible to improve the accuracy of the record. Otherwise, the 

- ynan-shifts were calculated by multiplying the number employed 
a underground and on the surface by the number of days worked by 

| the mine and tipple, respectively. | 
| To facilitate comparisons with former years, the Bureau has also 

computed the output per man per day for 1935, using the calculated 
method throughout. The result for Alabama was 2.84 tons; Alaska, | 

| 5.13; Arizona, California, Idaho, and Oregon, 1.72; Arkansas, 2.53; 
Colorado, 4.43; Georgia and North Carolina, 1.30; Illinois, 6.27; 

| Indiana, 8.46; Iowa, 2.84; Kansas, 4.32; Kentucky, 4.26; Maryland, | 
3.17; Michigan, 2.70; Missouri, 4.20; Montana, 9.62; New Mexico, 
3.31; North Dakota, 8.15; Ohio, 4.46; Oklahoma, 3.24; Pennsylvania, — 

| bituminous, 4.11; South Dakota, 2.46; Tennessee, 3.06; Texas, 5.47; 
| Utah, 7.10; Virginia, 3.93; Washington, 3.70; West Virginia, 4.78; 

and Wyoming, 6.37. BS , , 
In this form, the 1935 figures are precisely comparable with those 

for the years prior to 1932. | |
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; un , ) TaBLE 44.—Production, value, men employed, days operated, man-days of labor, and output per man per day at bituminous-coal mines in 
specified States and counties in 1986 | | 

| - 

[Note that figures relate only to active mines of commercial size, excluding wagon mines producing less than 1,000 tons. Waste and refuse are not included in tonnage. The statis- 
tics of average tons per man per day in 1935 are based upon (1) the reported number of man-shifts, where the operator keeps 4 record thereof; otherwise, upon (2) the calculated 
number of man-shifts, obtained by multiplying the average number of men employed underground and on the surface at each mine by the number of days worked by the mine | 
and tipple, respectively. They are not precisely comparable with the figures published for the years prior to 1932, which were based on a calculated method throughout, but 
in most States the discrepancy is slight] | . 

. | ALABAMA 

Net tons — Value Number of employees | 

| Aver- | . 
Other sales| _ | Surface | age Aver | a 

Loaded at | Commer rede or Used for | | ber of Man-days tons | . , | |. : - 

County mines for cial’ used by nd heat or| Total heme owe Under- : days | of labor yan | i shipment | sales by jemployees,| 2 Tanda uantity | sand aa ‘ground | In Total | mines ar 
by rail truck or taken into coke q dollars) Oe gr ‘strip | al {| oper- bay 

or water | or wagon by loco: -/at mines pits | others | ated . | 

attipple | . | 

~~ E OO  P 
Bibb... 02-2 e eens 444,117 8, 754 2,801 |. 8, 682 459,354 | $1,035 | $2. 25 981 |_..--.. 150 | ~ 1,131 160 181, 201 2. 54 > . 
Blount.....----.2--- eee enn nee ene 96, 288 11, 899 143 | 1, 000 109, 330 235 | 2.15 279 11 48 338 177 59, 875 1. 83 mn 
Cullman... 2.2.0 nne ee eee n nn [ene - eee eee 14,727 |.......----|-.------ n-ne ‘14, 727 32 | 2.17) 68 }_-.2-- 10 6 154 10, 500 1. 40 
Jefferson......-...0.--..------------| 4, 275, 241 94, 881 46, 687 |. 23,825 | 4,440, 634 9,224} 2.08 | 8,168 |.......] 1,270 9, 43 161 | 1,614, 548 2. 93 , 
Marion.......--.. nee enn n enn ne eee 189, 027 28, 780 1, 244 Jo. el 219, 051 607 | 2.77 608 |.....--}| 82 59 155 91, 352 2. 40 o 
St. Clair.....2 020 811, 787 4, 744 6, 548 | | 22, 675 845, 754 2,014 | 2.38 1,149 j.-...-. 1138 1, 262 234 295,329 | 2.86 
Shelby........2.....--..----ee nee 344, 639 46, 938 1, 865 | 1, 418 394, 855 1,002 | 2.54 870 |_....-- 194 1, 064 160 170, 240 2, 32 . 
Tuscaloosa... -..n0------necennen- 59, 651 3, 842 10 || 65 63, 068 118 | 1.87 174 |_...... 31 205 104 21, 323 2. 96 
Walker.......--......--..----------| 1, 769, 349 51, 844 27,485 |,  ~ 2,121 | 1,850,749 8,768 | 2.04 3, 786 136 632 4, 554 144 657, 957 2.81 . 
Other counties (Etowah, Fayette, | 
Jackson, and Winston) -.........- 99, 638 7, 100 50 | 200 106, 988 216 | 2.02 222. 5 34 261 157 40,850 |. 2.62 

Total, 1935......-.......-.....| 8, 089, 737 268, 009 86, 783 || 169,981 | 8, 504, 510 18, 251 2.15 16, 190 152 | 2,564 18, 906 161 3, 048; 175 2.79 
Total, 1984..-.......................| 8, 779, 450 206, 433 104, 488 | 161,746 | 9,142,117 | 18,888 | 2.06 | 16,119 140 2, 592 18, 851 185 | 3,490, 108 2. 62 

a 
| ALASKA 

Total, 1935......-....-...-------22-e 112, 260 |...----.--- 5,971 | 11,194 119, 425 $502 . $4, 20 | — 60 free. 35 05 249 24 5. 05 
Total, 1984.....2....--02 0.2 101,060 |_..--- 2... 5, 370 | 11,078 107, 508 451 | 4.20 56 |----..- 37 93 217 20 5. 33 

1 No coal was made into coke at mines in 1934 or 1985. | ©



TABLE 44.—Production, value, men employed, days operated, man-days of labor, and output per man per day at bituminous-coal mines in QO ? ’ yea, y go . Cor . 
specified States and counties in 1986—Continued oS 

ARIZONA, CALIFORNIA, IDAHO, AND OREGON : 

Net tons Value _ Number of employees | 

: Aver- 
Other sales Surface age Aver- 

to local | Used for ——— nam tons County Loaded at Commer- trade, or power Total | Aver- ber of | Man-days per 

mines tor cle used by | and heator| ‘Total | (thou- | age | Under- days | of labor shipment | sales by jemployees, g Total | mines man | 
by rail truck | or taken eae quantity doings) ies ground sitip All oper- aay 

Q or water | or wagon by’ loco- at mines | pits others ated 5 

at tipple 
a $$] |} J — eB 
> . 

Total, 1935 7-22. 7, 472 8, 420 7, 932 11,020 24, 844 $95 | $3. 82 82 |_..-... 21 103 140 14 1.72 DF 
Total, 1934 ?....2--2- 22-2 17,050 10, 907 7, 209 13,000 38, 196 143 | 3.74 73 joe een. 22 95 189 18 2.13 : 

ARKANSAS . Pe : 
eee 8 

Franklin..........-.----------------| 133, 981 2,377 168 710 137,236 | $392 | $2.86 301 40 39 | 380 | 117 44,618 | 3.08. 2 
Johnson....-..-..-------------- ae 147, 657 400 179 540 148, 776 469 3.15 §90 [-.-..-- 129 719 89 64, 176 2. 32 o 
Logan... .----.---- ene enn eee 334, 487 |... 2-6. 750 2, 555 337, 792 1, 192 3. 53 — 985 file. 114 1, 049 137 144, 069 2. 34 A 
Pope. ..-.------------ ene ene ne 47, 687 800 75 454 49, 016 -202 4.12 “156 [---2-. 15 171 157 ' 26, 789 1.83 ~ 
Sebastian....-.-..--....--..- oe. 446, 975 4, 653 1, 211 7, 620 460, 459 1,193 |} 2.59 1, 236 2 186 1, 424 126 179, 308 2. 57 a= 

Total, 1935.....--..--.-.......} 1,110, 787 8, 230 2, 383 111, 879 1, 133, 279 3, 448 3. 04 3, 218 42 483 3, 743 123 458, 960 2. 47 “I 
Total, 1984.-..-.------ el 832, 588 8, 211 807 114, 826 856, 432 2, 564 2. 99 2, 926 §2 437 3, 415 . 102 347, 475 2. 46 

COLORADO . a 

wn 
| . 

Boulder. ....-..-...-...-.-----.-~-- 217, 883 255, 739 3, 989 21, 162 498, 773 $1,377 | $2. 76 628 [.22.. 100 728 219 159, 311 3.18 
Delta........-...-...---.-.--------. 27, 606 21, 595 325 3, 150 - §2, 676 125 2. 37 49 fii. 8k 21 70 166 11, 618 4, 63 , 
Elbert.-...---0-- ee fee eee ee 6, 254 85 — 415 6, 754 12 1, 78 11 8 4 23 137 3, 140 2.15 . 
El Paso........---.-..---.----- en ne 66, 757 132, 304 94,310 | 8, 715 302, 086 685 | 2.27 293 finned. 70 363 234 84, 824 3. 56 
Fremont....--.-..---.-----ane--eeee 172, 624 234, 434 5, 300 4, 671 417, 029 1,140 | 2.738 693 |--..... 119 812 191 155, 097 2. 69 
Garfield....--...--..-.---- eee 15, 612 21, 654 923 |. 2, 126 40, 315 92 2. 28 43 jou uk. 11 54 202 10, 924 3. 69 
Gunnison......-.--.-------------n ne 456, 361 22, 230 3, 006 9, 657 491, 254 958 1. 95 472 |... 100 572 187 107, 214 4, 58 
Huerfano.........-..-..------..-.-- 617, 649 41, 020 4, 241 5, 888 668, 748 1, 596 2. 39 1, 000 |... .. 224 1, 224 158 193, 945 8. 45



| a 

Jefferson.......---.-...-----.------- 109, 948 24, 816 1, 062 | | 1, 707 137, 5383 291 2.12 122 j_--. ee 22 144 226 32, 564 4, 22 
La Plata...-.....-..--.---.--------- 8, 434 20, 124 100 | | 2 28, 660 67 2. 34 38 |_--.-2.- 13 51 196 10,020 |. 2.86 
Las Animas. ........-...---.---..-- 809, 041 40, 788 17, 035 | 4 86, 927 953, 791 2,027 } 2.18 1, 289 j-- 222. 230 1,519; 157 |. 238, 252 4, 00 
Mesa. ...-....-.--------- 2 eee ene 25, 775 38, 651 1, 293 | | 36 65, 755 133 2. 02 81 j-.u.. 22 108 | 194 20, 029 3. 28 
Moffatt...-----------------------0--[-oe-eeee----| 6, 804 foe] 1 6, 804 15 | 2.24 7 |.----+- 2 9 | 233 2,100 | 3.24 
Montezuma........-...--.-....--.|_.---------- 7,208 |_...--.----|{---------- 7, 298 17 | 2.33 16 |--.-.- 4 20| 189 3, 779 1. 93 
Rio Blanco.....--..-------------.--|-.--22.-2..-| 4,618 |----.---.-.|1.121---2--- 4) 518 9] 1.99 7 |e 1 g| 186 1,491 | 3.03 
Routt. .-..--.-.....2.2.-2----------- 733, 866 21, 127 3, 882 | | 31, 030 789, 905 1, 934 2. 45 767 j...---- 197 964} 167 161, 407 . 4, 89 
Weld...........-..---..-..-.--.----| 1, 096, 664 262, 227 14, 188 | 35, 296 1, 408, 375 3, 187 2. 23 1, 273 |... ee 163 1, 436 170 244, 474 5. 76 
Other counties (northern) (Jackson | ae 
and Larimer)..........-.-.....--- 20, 094 5, 568 186 || 648 26, 496 62} 1.96] - 22 12 8 42 122 5, 139 5. 16 

Other counties (southern) (Mont- | 
rose, Pitkin, and San Miguel). -.. 1, 167 2, 524 50 |.---.------.. 3, (41 8 | 2.138 an! i 2 il 145 1, 590 2.35 

Total 1935_.............-.....| 4,379, 481 | 1, 169, 675 149, 975 || 211, 380 | 5,910, 511 13, 675 | 2.31 6, 820 20 | 1,318 8, 153 177 1, 446, 918 4,08: oo 
Total 19384. .........-..--..._....___| 3, 976, 652 982, 316 62, 971 | 188, 994 | 5,210,983 | § 12,063 | 5 2.31 6, 722 22} 1,350 8, 094 158 | 1, 277, 656 4.08 

GEORGIA AND NORTH CAROLINA & 

. Total, 1985...--..--- 2-2-2222 19, 719 2, 600. 120 | 1 295 22, 734 $58 | $2. 55 90 |----..- 19 109 160 17 1,30 
Total, 1984..........-..-. 22-28 32, 494 2, 290 |.------.---| 14,072 35, 856 89 2, 48 105 |. ---.- 26 131 190 25 1. 44 ; 

! 7 : oe) | 
| ILLINOIS O 

Bond and Montgomery.........---- 552, 701 48, 091 6, 520 | 14, 735 622, 047 $900 | $1.45 660 |......- 104 764 146 111, 880 5. 56 E 
Bureau.....-.-.....----.----------- 1, 348 50, 804 2, 226 | 3, 808 58, 186 164 } 2.82 243 6 29 278 | 187 51, 960 ‘1,12 
Christian. ........-...-.--....-.----| 3, 746, 582 124, 149 19, 182 | 24,337 | 3,914, 200 5, 868 | 1.50 1,913 |....... 586 2, ret 186 464, 224 8. 43 
Clinton.........-.--..-----.-------- 126, 912 98, 379 5, 840 12, 287 243, 418 358 | 1.47 425 |_...... 56 481 114 54, 708 4, 45 
Edgar...........---.-.--.--.--------|------- eee 35, 542 87 507 36, 136 61} 1.69 42 }...-... 9 §1 178 9, 072 3. 98 
Franklin........-...-.-.............| 7, 697, 407 25, 715 53, 979 101,454 | 7,878,555 | 12,345 | 1.57 5, 378 |_..-...| 1, 268 6, 646 169 j 1,124, 737 7.00 
Fulton............-.-.-----.--------| 1,819, 577 333, 650 4, 466 |. 8,734 | 2, 166, 427 3,034 } 1.40 828 300 277 1, 405 188 263, 726 8. 21 
Gallatin. -......----- 2-2-2] 41, 460 |... --.._.- 1, 470 42, 930 75 1.75 50 j----.-. 11 61 162 9, 885 4,34 
Greene.......-..-.-.-.-----.--~..---|---~- eee 6, 051 16 {---..- ee 6, 067 15 | 2.47 27 |_-.-.-- 7 34 142 4,811 1. 26 
Grundy... ..........-.-----..---.---|_--.-------- 128, 668 113 1, 064 129, 845 317 2. 44 180 11 17 208 145 30, 068 4.32 
Hancock and MeDonough..-....-..-|....--..---- 2, 365 12 6 2, 383 6| 2.52 4 13 3 20 86 1, 710 1.39 : 
Henry...--..-..-.------.-----.----- 497, 081 166, 247 3, 562 9, 648 676, 538 1, 143 1.69 371 49 124 544 | 189. 102, 862 6. 58 
Jackson...........----.-..----.-----| 1, 252, 755 55, 120 7,179 4,240 | 1,319, 294 1,883 | 1.48 639 269 191 999 |. 148 147, 876 8. 92 
Knox. ..-.-..-.-..---. ~~~. 233, 909 144, 908 2, 193 2, 080 383, 090 862 | 2.25 407 |..--.-. 56 463 | 200 92, 630 4,14 
LaSalle_......---..--.- 92, 630 225, 608 105, 785 1, 401 |. 425, 419 1,071 | 2.52 589 |} . 126 76 791 204 161, 172 2. 64 
Livingston...-._......--......-.-..-/---.-------- 18, 231 481 | 380 19, 092 60 | 3.14 47 8 12 67 172 11, 506 1.66 

1 No coal was made into coke at mines in 1934 or 1935. 
3 Coconino and Novale Counties, Ariz.; Amador, Monterey, and Trinity Counties, Calif.; Teton County, Idaho; Coos County, Oreg. | , 
§ Coconino and Navajo Counties, Ariz.; Amador, Monterey, Santa Cruz, and Trinity Counties, Calif; Owyhee and Teton Counties, Idaho; Coos County, Oreg. 
4 Includes 75,810 tons made into coke at mines in Las Animas County in 1935 (58,011 tons in 1934). 
5 Revised figures. | ‘ | CO 
6 Walker County, Ga.; Moore County, N. C. | on 

| : 

| . i 

; 

i: po | :



TaBLE 44.—Production, value, men employed, days operated, man-days of labor, and output per man per day at bituminous-coal mines in Q ’ , pioyed, aays op ’ Ys Oj ’ A en | 
specified States and counties in 19384—Continued BD . 

ILLINOIS—Continued | | | 

~ Net tons Value Number of employees 

. . Aver- - 
Other sales | Surface age ae : 

Loaded at | Commer- fede or Used for | | | : ber of Man-days | tons 
County mines for cial used by and test or| otal ae. Aver- Under- | days | oflabor | Se 

shipment | sales by jemployees,| °"'So4 uantit cand | a round | In | Total | mines a : 

by rail truck | or taken into coke “oN dollars) fon e strip | Al oper- day or water | or wagon by loco- - ‘at mines: | > | pits | others | ated 5 | | 

at tipple Poe | | 4 

Macoupin. wenn enn e n-ne en-en-------}| 8, 401, 358 85, 854 35, 746 120, 352 | 3,648,310 | $4,654 | $1.28 2, 862 |_...--.- 322 2, 684 222 595, 507 6.12 > 
Madison......----------------------| 1,063,705 | 656,666 | 10, 859 59,049 | 1,600,279 | 2,418 | 1.43) 1,500 26|  266{ 1,702| 166{ 207,522] 5.68 OF 
Marshall_....-.-...--22. 2-2 Jee 9,096 |... 2 } eee 9, 096 21; 2.31 33 |..-..-- 8 41 113 4, 618 1.97 
Menard.........----...---.-...---.]/- 0. 129, 004 3, 362 4, 246 136, 612 258 | 1.89 156 {..-..-- 21 177 207 36, 702 3. 72 
Mercer. ..........-.-...-.--.--.----|-.---------- 28, 096 — 240 1, 780 30, 116 78 | 2.59 64 |-2.2-. 12 76 156 11, 820 2. 55 i 
Peoria......-.--------....-----.----| 1, 148, 240 357, 353 3, 289 3, 124 1, 512, 006 2, 662 1, 69 1, 587 5 137 1, 729 189 326, 372 4, 63 > 
Perry.....-.--..-----------.---..---| 3, 178, 187 49,249 | ° 42,707 28, 704 3, 293, 847 4, 4382 1. 35 1, 174 633 298 2, 105 171 360, 941 9.13 ‘bg 
Randolph. ._....2.22-- ee 446, 043 88, 284 9, 341 15, 839 559, 507 878 | 1.57 782 [...-..- 116 — —- 898 114 102, 712 5. 45 bo - 
Rock Island......-.-.....---------./..---------- 70, 959" 35 |---.---.--.-- 70, 994 - 190 | 2.68 116 |_....-. 14 129 188 24, 249 2.93 Oo 
St. Clair_......-....---.-..-.-..-----| 1, 157, 239 | 1, 248, 626 39, 490 63, 178 2, 503, 533 3, 596 1. 44 2, 651 56 415 3, 122 148 462, 799 5. 41 Oo 
Saline. ...-..-...-..--..-.----.-----| 2, 959, 688 54, 384 46, 246 70, 891 3, 131, 209 5, 458 1. 74 3, 321 107 440 3, 868 155 600,291 | . 5.22 bx 
Sangamon.............--.-.--------| 1,996, 007 442, 677 41, 890 23, 347 2, 503, 921 3,994 ! 1.60 3,217 |...-..- 334 3, 551 157 559, 131 4.48 J 
Schuyler............-...---.-.-----_|----- 2-2 eee 60, 479 10 724. 61, 213 | © 110 1. 80 107 12 25 144 173 24, 901 2. 46 fed 
Shelby. -..-..-.-----2--- 2 280 23, 288 1, 400 225 25, 193 88 3. 49 150 3 27 180 108 19, 524 1, 29 Me} 
Stark. ....-...-.-------.---- eee --|-e- eee 15, 740 890 55 16,685 | - 39] 2,84 38 |_-.--.- 12 50 167 8, 372 199 | $§ 
Tazewell......--..-...-.-----.-.-..-. 69, 038 217, 625 |...-.-.-.-- 2, 764 289, 427 605 2. 09° 427 |_- 2... 47 474 173 81, 910 3. 53 
Vermilion_..............-.-..-..-.-.| 1, 572, 761 312, 654 82, 107 10, 429 1, 977, 951 3, 471 1.76. 2, 184 59 252 2, 495 181 | — 450, 589 4, 39 . 
Wabash. ....2-.2- eee eee 14, 478 161 1, 450 16, 089 27 | 1.68 36 |_..-... 6 42 176 7, 372 2.18 : 
Warren. -...._...---2-2----- fee eee 6, 032 250 j|.-.-.-...-.-- 6, 282 13 2.07 es 4 24 119 2, 853 2. 20 
Washington. ___....-.---.-..2------ 282, 904 44, 193 27, 403 24, 722 379, 222 ~  §90 1, 56 314 J... LL. 64 378 179 67, 521 5. 62 
Williamson. ...........--..-----.---| 2, 589, 639 275, 618 23, 179 56, 141 2, 944, 577 4,414 | 1.50 2, 007 163 453 2, 623 173 453, 034 6. 50 
Other counties (Cass, Crawford, 7 
Macon, Marion, Putnam, Scott, . 
White, Will, and Woodford)-...--| 1, 278, 134 459, 821 28, 856 38,962 | 1,800, 773 8,458 | 1.92 1, 323 286 246 1, 855 172 318, 145 5. 66 

Total 1935__-.......--..------| 37, 154,075 | 6, 050, 159 609, 102 1 712,133 | 44, 525,469 | 69, 516 1.56 | 35,271 | 2,182 | 6,345 | 7 43, 748 WW 1 7, 459, 712 $9 5.97 
Total 1934_.........................]| 35, 023, 844 | 4, 781, 525 774, 651 1 692, 364 | 41, 272, 384 64, 238 1. 56 37,612 | 1, 731 6, 724 46, 067 160 7, 350, 348 | 8 5.62



| : |. 

| INDIANA 

Clay......-.-.-.-------- ae eee ee 841, 459 201, 840 2, 489 | ~ 13,161 | 1,.058,949 | $1,796 | $1.70 192 392 145 729 188 137, 039 7.73 . 
. ie Daviess.....---.----.---.--- [eee 24, 307 . 700] | 800 25, 807 46 | 1.78 43 |_....2. 13 56 178 9, 945 2. 59 

eo Gibson... .-......--.....-----.----| 1,097,151 79, 959 5, 679 | | 22,545 | 1, 205, 334 1,789 | 1.48 566 |_-.-.-- 175 741 174 128, 881 9. 35 
8 Greene.__-....-.-.-..---...--.-.---.| 1, 554, 036 25, 445 6, 436 | | 18, 502 | 1,604, 419 2,550 | 1.59 502 318 176 996 185 184, 045 8. 72 

Knox. ....-------..-.-.-.-----..----| 1, 405, 605 127, 992 46, 104 | | 16,495 | 1,596, 196 2,301 | 1.44 933 |_...-.- 225 1, 158 182 210, 855 7. 57 
tT Owen....-.-- 222-22 2-- nee eee 137, 925 3, 375 50 | 330 141, 680 265 | 1.87 |. -.-_--- 74 12 86 169 14, 541 9. 74 ; 
o Parke..-....----------...--.---. 2 |e nee ene 31, 645 1, 825 | | 680 34, 150 80 | 2.34 49 |. 2 _e 8 57 146 8, 314 4,11 
“’ Perry and Spencer.._.....-.--------|------------ 11, 128 26 |o..2.-------- 11, 154 14] 1.26 15 Ji. - ele 2 17 236 4, 005 2.79 

Pike__.___._...--.-..---.---.--.---.]| 2,700, 356 10, 060 530 | 17,821 | 2,728, 767 3,353 | 1.23 94 620 198 912 203 185,381 | 14.72 
Sullivan. ._---.....-..--..-.--.....-| 2, 188, 144 26, 759 8, 378 | 38,406 | 2, 261, 687 3,840 | 1.70 1, 544 130 374 2, 048 173 354, 057 6. 39 

ex Vermillion.........-.2..-.-.2-.-- eee 956, 705 100, 834 1,657 | 32,584 | 1,091, 780 1,717 | 1.57 1, 059 67 202 1, 328 152 201, 416 5. 42 
O Vigo___-.-..---.--------------------| 2, 307, 513 165, 893 371, 456 | 47,942 | 2,892, 804 4,622 | 1.60 1, 759 195 324 2, 278 183 416, 453 6. 95 

Warrick. _._..-------.--.----.-----. 863, 871 82, 393 6, 702 |. 12, 550 965, 516 1,176 1. 22 266 241 126 633 159 100, 855 9. 57 
Other counties (Fountain, Vander- | 

burg, and Warren)..........-....- 45, 700 84, 972 100 | 5, 199 135, 971 173 | 1.27 259 {_..-.. 49 308 116 35, 804 3. 80 
ES ee | NS | eR ET nr nnnncnnnmnneeras eS | I | AS | Nr | NE | A | OT | I | Ae NE | <a 

Total 1985.......-...---.-----] 14,008,465 | 976,602 | 452,132 | 1227,015 | 15,754,214 | 23,722] 1.51] 7,281 | 2,037] 2,029 | 011,347 | 176] 1,991,591 | 87.91 
Total 1934....-....--..-....-.--....| 13, 307, 212 771, 011 499,549 || 1215, 871 | 14,793,643 | 21,8388 |) 1.48 7,425 | 1,736 | 2,012 11, 178 171 | 1,909,290 | 87.75 

eer A pe A I ET 

. IOWA 

OO Q 

Adams........--..-.------ 2-2 eee fen eee 23,186 |...--------| 20 23, 156 $76 | $3. 28 128 |_-.-.-- 25 153 119 18, 230 1, 27 o 
Appanoose...........---.--.-----.-- 467, 738 116, 034 14, 343 | 396 598, 511 1,423 | 2.38 1, 596 |--..... 155 1, 751 142 247, 881 2. 41 B 
Boone... -....-------...------------ ee 308, 770 115, 107 9, 665 |! 4, 573 438, 115 1,180 | 2.69 947 |_..--2. 79 1, 026 183 187, 986 2. 33 
Dallas. ..-.-.--- eee 287, 718 72, 873 6, 565 | 1, 331 368, 487 887 | 2.41 602 |_..-...] 37 639 198 120, 195 3. 07 
Davis and Jefferson.............-...j-..--.--.2-- 6,950 |.-.--.-----] 30 6, 980 19 | 2.72 20 |_--..-- 4 24 130 3, 110 2. 24 
Greene...-...--------- [eee 54, 341 80 | 35 54, 456 152 | 2.79 84 17 13 114 118 13, 395 4, 07 
Guthrie._..-..---- 2-2. eee 23, 143 20 | 69 23, 232 79 | 3.40 76 | ...-2-- 10 86 180 15, 472 1. 50 
Jasper. ..--..------.------ 22-2 w ee |-w eee 43, 797 989 | 1, 188 45, 974 120 2. 61 |) on 20 171 98 16, 773 2. 74 
Keokuk.......-.-...--.----------2--[------ eee 8, 324 100 jo. .e el 8, 424 17 2. 02 14 10 5 29 135 3, 928 2. 14 
Lucas...-....----.------.--.-.---- 466, 182 7, 926 3, 337 4, 643 482, 088 1,060 | 2.20 664 |.-.--2- 67 731 175 127,716 | 3.77 
Mahaska. ..._-..--.------.---- 8 44, 664 63, 582 60 1, 097 109, 403 219 | 2.00 92 36 36 164 158 25, 836 4, 23 
Marion.-.....-.---.----.-.-..---.-- 122, 878 194, 927 6, 900 6, 420 331, 125 795 | 2.40 605 81 114 800 163 130, 301 2. 54 

1 No coal was made into coke at mines in 1934 or 1935. . 
? The figures of number of men employed in 1935 are not strictly comparable with those for 1934. In Illinois during recent years from 28 to 45 mines have divided the available 

working time among their employees. In 1934 some of these mines reported to the Bureau the average number of men working when the mines were active, and others the total num- 
ber on the rolls, so that the aggregate number reported for that year was approximately 1,600 in excess of the average number actually working. For 1935 the figures represent the 
average number working. If all men on the pay rolls of the mines dividing work are included, the total number of men employed in 1935 is found to be 46,129. - 

® Much of the output of the State is obtained from strip pits or by the use of loading machines, in which types of operations the production per man is large. 
9 The indicated increase in output per man-day in 1935 is partly due to the activity of strip mines, and partly to more accurate measurement of the number of man-days at certain 

underground mines where the available working time was divided among the men on the rolls. If allowance is made for these factors, the actual increase in output per man-day at deep 
es was slight. 
10 The figures of number of men employed in 1935 may not be strictly comparable with those for 1934, because of differences in reporting at certain mines which divided working 

time among their employees by local agreement. The 1935 figures here given represent in all cases the average number of men working, rather than the total number on the rolls, 
so far as disclosed by the information. at hand. If all men on the pay rolls of the mines dividing work were included, the aggregate number employed in 1935 would be somewhat OO 
greater than the 11,347 here shown. | | | 

| * 

|
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TaBLE 44,—Production, value, men employed, days o perated, man-days of labor, and output per man per day at bituminous-coal mines in os 
: specified States and counties in 1935—Continued nN 

IOWA—Continued | 
pe eee 

Net tons Value Number of employees | 

Aver- 
Other sales | Surface age | | Aver : 

| Loaded at | Commer- tinde or Used for | rn ber of Man-days tons 
County mines for cial used bY | and heat or| Total (thou. “ae Under- days | oflabor | on shipment | sales by jemployees,| °° 3 uantit cand g na| In Total | mines 

by rail truck | or taken | j7¢ ae Oke quantity d ollars) en grounc strip | AD oper- | . day = 
. . or water | or wagon by loco: ‘at mines pits others ated = 

at tipple oo 4 
I | ef) ko 

Monroe....-....------------..------ 240, 313 30, 270 |.-.-.-.--.- 2, 558 273, 141 $580 | $2.12 526 |... §2 578 147 84, 729 3. 22 E 
Page_....--..--.-.-2--- eee 3, 640 42,803 | = 3, 350 [--..2--2 2 Le 49, 793 174 | 3.49 107 |-...... 12 119 193 22, 966 2.17 an) 
Polk._....--..-.------2- eee ee 77, 201 413, 873 4, 593 5, 716 501, 383 1,270 | 2,53 827 j_.....- 87 914 181 165, 834 3. 02 
Van Buren.__..--..--2..-1-- eee] 18, 196 64: 537 13, 797 36 | 2.61 36 3 5 44 1938 8, 489 1. 63 rs - 
Wapello...-.-..---.---------22 ee 2, 750 78, 878 475 680 82, 783 226 | 2.78 203 2 38 243 141 34,183 | 2.42 
Warren....--.---------- eee 36, 744 120, 025 790 4, 400 161, 959 447 | 2.76 162 49 29 240 161 38, 666 4,19 > 
Wayne___.-.-- 2-2-2 ee eee 9, 832 207 2 10, 041 23; 2,29 36 |... 5 41 115 4, 733 2.12 ae 
Webster_._.....-.-.----_--- ee |e 46, 893 31 1, 397 48, 321 151 | 3.12 75 21 16 112 208 23, 256 2. 08 oo 
Other counties (Hamilton, Scott, o 

and Taylor).------..------.---.-- 551 16, 358 2,085 {.--.--.--.--.. 18, 994 68 | 3.58 47 4 8 59 207 12, 230 1. 56 SS ; 

Total, 1935_...........-.....-.] 2,059, 149 | 1, 502, 268 53, 654 135,092 | 3, 650, 163 9,002 | 2.47 6, 998 223 817 8, 038 162 | 1,305, 909 2.80 ~ 
Total, 1934......-...-.....-.....---.] 2,011, 749 | 1, 263, 483 50, 384 141,376 | 3,366, 992 7,862 |} 2.34 6, 687 281 753 7, @21 156 1, 204, 253 2. 80 tS 

KANSAS 
eee 

Bourbon.......-..---...-.---2---2--{----- ee 20, 515 j..--.---- fee 20, 515 $34 | $1.66 |..-----_- 31 3 34 166 5, 628 3. 65 
Cherokee_.-_...-------- eee ee 277, 810 33, 688 298 740 312, 536 573 1, 83 156 | 84 63 303. 171 51, 822 6. 03 
Crawford.......----.------------.--| 1, 985, 361 128, 477 3, 628 8,459 | 2,120, 925 3, 790 1,79 1, 341 746 272 2, 359 158 372, 620 5. 69 , 
Franklin_...........--2-2.-.-2- 22 --- ee 23, 468 |.--.-....--|--..- 2-2 ee 23, 468 70 | 2.98 57 10 9 76 190 14, 460 1. 62 
Labette.....-.-.---.-. 22-2. eee 3, 000 12,921 j_-...--_--. 550 16, 471 33 2.00 J...2---.. 21 4 25 163 4, 068 4. 05 
Linn... 2. eee 1, 940 22, 743 197 326 25, 206 49 1,94 81} . 34 22 137 107 14, 698 1.71 
Osage... ...------------- eee 21, 951 63, 267 381 |--.-.-. 1-22. 85, 599 266 | 3.11 354 52 40 446 126 56, 176 1. 52 . 
Other counties (Coffey and Leaven- 
worth) Mee 78, 519 2,925 |... fe 81, 444 128 {12 1, 57 407 12 97 516 296 152, 733 . 53 

Total, 1985...-.-.........-...] 2, 368, 581 303, 004 4, 504 110,075 | 2, 686, 164 4,943 (12 1, 84 2, 396 990 §10 3, 896 173 672, 205 | 18 4,00 oo 
Total, 1934. _..........--.-.--.......| 2, 256, 220 233, 628 6, 579 111,827 | 2, 508, 254 4, 619 1.84 | 2,462 954 388 3, 744 151 563, 712 4.456



| Do 
| : . 

| KENTUCKY e : . 
eee 

Eastern district: . 
Bell_........---.---.-.-.-.--------| 1,191, 421 82, 865 35, 731 | 3,605 | 1,263,622 | $2,129 | $1.68 2,225 j-------| 297 2, 522 148 372, 491 3. 39 
Boyd.......-----...--------2.---- 18, 716 12, 811 §42 |... -- ee 32, 069 59 1, 84 99 |_--. 2. 22 121 112 13, 602 2. 36 
Breathitt....--.......-.--.-----2- 25, 102 - 42,031 250 | 2, 150 69, 533 131 | 1.88 154 |--- 2. 24 178 | 144 25, 655 2.71 
Carter.........-..--.-...---.-----|------------ 11,710 |------..---]-.-.---.-.-.- 11, 710 24 2. 05 35 |..---.- 9 44 154 6, 765 1.73 

Clay.....---------.----2---- nee 67, 270 6,471 |..-.-.----.|--.--.-------| | 73, 741 108 1, 40 155 |_--..2- 26 181 209 37, 816 1. 95 
Floyd......-.--.....--.-.---....--| 8, 732, 025 300 14, 161 9,259 | = 3, 755, 745 6, 549 1, 74 4,244 |..-..2- 716 4, 960 192 949, 852 3. 95 
Greenup....--...-...--..---------}------2--- ee 6,491 |......-.---].-..----.---- 6, 491 _ 12) 1.85 14 |._..--. 3 17 |: 168 2, 860 2, 27 
Harlan.........-...-.....-.-------| 12, 021, 099 23, 863 57, 424 13,088 | 12, 115, 474 21, 304 1. 76 10, 744 j-.-.._.| 1,756 12, iO 224 | 2,799, 545 4, 33 
Jackson......---.--.--.s--0-ee--e-|------ ee 83, 256 |.--...-----}---..--2- ee 33, 256 49 | 1.47 88 |..--2 8. 14 102 186 18, 938 1.76 
Johnson....-.....-......--------- 612, 595 140 6, 534 6, 946 626, 215 1, 261 2. 01 742 |....-..} 108 850 185 _ 157,148 | . 3.98 

Knott...-.--..---..--..-----.---- 380, 283 |..-.--..-.- 672 |..-...-----.. 380, 955 ' 635 | 1.67 401 |_.-.._- 64 465 180 83, 801 4, 55 
Knox.....----2------- ene nee ene 476, 946 5, 583 4, 270 11, 000 497, 749 766 | 1.54 476 |__-.-.. 109 585 194 113, 279 4,39 
Laurel........---------.2-----.2--|------------ 24, 916 325 |-.-...---.=-- 25, 241 50 1. 98 87 |_.-.--. 23 110 163 17, 876 1, 41 
Lee...-..------------------- eee 400 9,819 |----.-..-_- 300 10, 519 19] LS8L] © 39 fe 6 45] 147 6, 620 1. 59 — 
Letcher.........-.---------------- 4, 271, 710 1, 389 42, 457 62, 144 4,377, 700 7, 469 1.71 4,759 |_.--.-- 662 5, 421 203 1, 099, 948 3. 98 
Martin.....--.2..-2--.--2.--- 22 2238, 018 1, 100 2,095 |.--....-..... 226, 213 358 | 1.58 - 289 |e. 55 344 133 45, 846 4, 93 
Perry....---.------.--.-..--------| 3, 585, 168 50 78, 733 |-..------.-.-| 3, 663, 951 6,260 | 1.71 3,997 |_---..- 836 4, 833 173 836, 473 4, 38 
Pike.....-.----.------...-.---.---| 4, 656, 807 25,509 | 27,4382 27,129 | 4,736, 877 7,832 | 1,65 4,545 |..-..2. 848 5, 393 192 | 1,036, 476 4, 57 
Rockcastle.....-.---..-.---------- women nnnneee 7,050 |~------.--.]-----.-22. --- 7, 050 10 1. 42 23 |.- ee 5 28 102 2, 860 2. 47 
Whitley...........-....-----..-.- 232, 657 600 4, 343 9, 150 246, 650 477 1. 93 559 |..--.2. 141 700 127 88, 793 2. 78 
Other counties (Lawrence, Mc- : EQ 

Creary, Magoffin, Pulaski, | | Oo 
Wayne, and Wolfe)_-........... 439, 092 9, 719 6, 665 10, 580 466, 056 852 | 1.83 1,041 |... 2. 188 1, 229 107 131, 475 3. 54 > 

Total 19385....................| 31, 934, 309 255, 523 281, 634 155, 351 | 32,626,817 | 56,349 | 1.73 | 34,716 |....-..} 5,912 40, 628 193 | 7,848, 119 4,16 om 
Total 1934. ......-.-.-----------.~--| 29, 710, 936 202, 960 261, 424 135, 186 | 30,310,456 | 50,827 | 1.68 | 382,570 j_......| 5,879 38, 449 190 | 7, 288, 298 4,16 
Western district: 

Christian ....-.......-.-....------ 30, 044 8, 101 57 |[-.-------- ne 38, 202 | 54] 1.41 119 15 43 177 65 11, 565 3. 30 
Daviess._........-.-..-.--....----|------------ 117, 416 381 1, 255 119, 052 138 1.16 |, 144 |... 30 174 209 36, 303 3. 28 
Henderson.....-.-.--..--.-.--.-.- 105, 025 89, 099 2, 052 | 12, 233 208, 409 308 1, 48 360 j---...- 67 427 177 75, 652 2. 75 
Hopkins..................-....--.| 2,861, 392 76, 143 23, 850 8,684 | 2,970,069 | 3,629 | 1.22 3, 163 |..----- 419 3, 582 171 613, 069 4, 84 
McLean.............----.-------- 40, 000 6, 182 2, 000 128 48, 310 56 | .1.16 61 |... Le 15 76 179 13, 630 3. 54 
Muhlenberg......................| 2,054, 841 54, 083 44, 471 _ §8,297 | 2, 211, 692 2,509 | 1.138 3,308 |_.--22- 505 3,808 |. 107 407, 615 5. 43 
Ohio... 22 e eee 413, 981 16, 952 2, 480 4, 383 437, 746 461 | 1.05 754 |.---2- 126 880 103 90, 889 4, 82 
Union....-.--.-.------------nenee 557, 752 | 60, 071 9, 372 17, 103 644, 298 784 1, 22 723 |-.-..-- 117 840 167 | 140, 448 4, 59 

1 No coal was made into coke at mines in 1934 or 1935. | | 
11 Production of 1 mine, the tipple of which is in Leavenworth County, Kans., is credited to Platte County, Mo., where the workings are located. . 
13 The average value per ton for Leavenworth County is affected by the mine of the State Penitentiary, the reported production of which in recent years has previously been 

carried at a nominal value equal to that of nearby commercial mines. In 1935, for the first time since 1931, the penitentiary mine reported its value but at a much lower figure. 
_ df this mine were carried at the same per-ton value as in 1934, the average value for the State in 1935 would be $1.88, an increase of $0.04 over the year before. . 

18 The apparent decrease in output per man per day in 1935 affects chiefly stripping mines and is due to more complete allowance for the man-days of labor engaged in oper- 
ation of stripping shovels or other work inside the pits on days when the tipples were idle. a | | 

QO 

| | a Ot 

| , : 

|



TaBLE 44.—Production, value, men employed, days operated, man-days of labor, and oulpul per man per day at bituminous-coal mines in CO specified States and counties in 1936—Continued on 

| KENTUCKY—Continued 

Net tons Value Number of employees 
eee 

Aver- : Other sales | Surface age Aver- 
to local | Used for : ——_—— num tons 

County Loaded at Commer- | trade, or power | | Total | Aver- ber of | Man-days per mines for cial used by | and heat or} Total |. (thou- | age | Under- days | oflabor | man shipment | sales by jemployees, made uantit sand er ound |. In Total | mines] | by rail truck | or taken | into coke |. a y dollars) fon er ‘strip | All oper- day or water | or wagon by 1oco- at mines pits others ated = 
at tipple | 

'Z 
f 

Webster._-_-_---.-- 2-8 1, 391, 454 30, 330 6, 015 10, 215 1, 438, 014 $1, 642 | $1.14 1,436 j-...--- 229 1, 665 164 278, 257 5. 26 > Other counties (Butler and 
re Hancock)._......_-.-.----.--_- 4, 556 13, 764 10 feel 18, 330 26 | 1.42 68 ju. 14 82} 111 9,061; 202 

Total 19385.--2---2-.--22--2 ee], 459, 045 472, 141 90, 638 112, 298 | 8, 134, 122 9,607 | 1.18 10, 131 15 1, 565 11, 711 143 1, 671, 489 4, 87 = Total 1934....-.---- 7, 578, 024 398, 671 122, 947 120,137 | 8, 214, 779 9,721 | 1.18 9,625 |.......] 1,435 11, 060 145 1, 607, 449 5.11 > 
Total all Kentucky, 1935..____ 39, 398, 354 727, 664 372, 272 1 267, 649 | 40, 760, 939 65, 956 1. 62 44, 847 15 7,477 52, 339 182 | 9, 519, 608 4, 28 | Total all Kentucky, 1934______ 37, 283, 960 601, 631 384, 371 1 255, 273 | 38, 525,235 | 60,548 | 1.57 42,195 |..-.-._| 7,314 49, 509 180 | 8, 895, 747 4, 33 oO . 

A © MARYLAND A | _ 
— Allegany..--- 2-2-2 eee 1, 022, 254 213, 957 18, 511 2, 695 1, 257,417 | $2,499 | $1.99 1,955 j...-__- 230 2, 185 193 421, 888 2. 98 & Garrett...----_------- ee 381, 842 30, 022 2, 257 6, 521 420, 642 767 1, 82 656 |... 121 V7 1388 107, 211 3. 92 

Total 1935 _..--...-.-.-..---.-| 1, 404, 096 243, 979 20, 768 19, 216 1, 678, 059 3, 266 1.95 2,611 Ji ee 351 2, 962 179 529, 099 3.17 Total 1934_...-------...-.----------} 1, 403, 154 137, 764 78, 160 18,034 | 1,627,112 3,089 | 1.90 2,617 |_.___ 359 2, 976 176 522, 288 3.12 

MICHIGAN | 

Bay-.-.-.--.--.----...--_--2- 54, 045 51, 474 3, 169 10, 498 119, 186 $371 | $3.11 294 |_-____. 47 341 145 49, 448 2. 41 Saginaw____.-.---...._-..._ 43, 384 94, 327 2, 950 5, 206 145, 867 477 3. 27 2) Ee 64 355 147 52, 352 2. 79 Shiawassee...........-----...-.--.../-.---- 106, 812 2, 119 3, 100 112, 031 349 | 3.12 206 34 28 268 161 43,178 2. 59 

. | .



. | ; | : 

Other counties (Eaton, Genesee, 
Ingham, Midland, and Tuscola) -- 166, 199 70, 040 4, 721 10, 340 251, 300 820 | 3.26 436 |..-.--- 67 503 174 87, 333 2. 88 . 

Total 1985......-.-..--.--.2- 263, 628 322, 653 12, 959 1 29, 144 628, 384 2,017 |} 3.21 1, 227 34 206 1, 467 158 232, 311 2. 70 
Total 1934._......----......----.-..- 324, 509 260, 640 10, 830 1 25, 762 621, 741 1,940 | 3.12 1, 274 57 225 1, 556 157 244, 813 2. 54 

| MISSOURI : . 

Adair.....-.-.-2-------2 2 121, 433 35, 153 1, 465 3, 908 161, 959 $315 | $1.94 245 |_-.2..- 29 274 204 56, 025 2. 89 
Audrain......-...-2-2-- 2.22} 6, 243 |..----.---]---2--- ee 5, 243 14 2. 67 35 |.-----. 5 40 147 5, 895 . 89 
Barton..........-.------------------ 690, 163 4, 373 2, 3384 |... 696, 870 1,166 | 1.67 5 178 70 253 203 51, 272 |14 13. 59 
Bates...........---.-.-----.-------- 692, 061 21, 242 110 375 713, 788 1,159 | 1.62 48 240 64 352 199 70, 201 {14 10. 17 
Boone.........---..------ 22 ee|eeeee 25, 993 50 10 26, 053 51 1. 96 . 77 14 16 107 132 14, 170 1, 84 
Callaway.....-...-.-------------.--[..--.------- 30, 794 6, 485 437 37, 716 82} 2.17 37 28 9 74 192 14, 194 2. 66 
Chariton.......------...------.-2---]--- 2, 947 40 5 2, 992 6 2.01 po 3 14 87 1, 220 2. 45 
Clay.........-.-.--.---------------- 18, 684 74, 914 2, 978 1, 311 97, 887 286 | 2.92 367 |_-.---- 60 427 161 68, 869 1, 42 
Dade and Jasper..............-.-.--|-.-.-..----- 16, 880 10 |_-.------ eee 16, 890 38 | 2.25 2 19 1 22 252 5, 540 3. 05 
Henry--.....-.-.-----------.-------- 421, 495 46, 179 31, 321 7, 426 506, 421 925 | 1.83 33 223 39 295 185 54, 642 | 149, 27 
Johnson.....-..-..-----.----------- |e 6, 676 |_...------- 150 . 6,826 16 2. 34 19 7 4 30 143 4, 299 1, 59 
Lafayette.........--..-------.----.- 203, 336 91, 154 5,522 | 3, 024 308, 036 700 | 2.31 935 |_-____- 74 1, 009 154 155, 688 1.95 
Lincoln, Ralls, and Warren.-.--_.__-.- 3, 529 7, 950 179 |_..--------.. 11, 658 27 | 2.32 36 2 9 47 178 8, 3852 1, 40 
a 31, 234 24, 483 494 |__. i Lle 56, 211 131 | 2.33 264 |__.-__. 22 286 147 ' 42, 050 1, 34 

Macon......-..-...----------------- 20, 893 25, 377 1, 130 2, 238 49, 638 85 |} 1.71 190 j_.-.... 83 273 84 28, 067 2.15 
Putnam .........--.-.-------------- |e -e-- eee 35, 803 |.....-...--].--------.--- 35, 803 68 | 1.62 147 j____-.- 31 178 115 20, 534 174 © 
Randolph..........-......--..--.--- 450, 360 33, 455 5, 498 5 489, 318 843 1, 72 287 75 73 435 206 89, 478 | 146.47 Oo 
Ray..-.-..--.----------------- eee 167, 632 111, 655 5, 025 292 284, 604 710 | 2,49 1,109 {--..--. 148 1, 257 136 170, 579 1, 67 E 
Vernon....----.-.---------------.-- 67, 377 ‘21, 283 1, 615 1, 725 92, 000 153 1. 66 25 77 17- 119 131 15, 566 | 45.91 
Other counties (Caldwell, Grundy, | 

Harrison, and Platte) %.2. 2 ol 7, 904 38, 682 1, 516 2, 981 51, 083 159 | 3.11 196 |_-_._.- 22 218 162 35, 303 1. 45 

Total 1936..........--.......-.| 2, 896, 101 660, 236 65, 772 1 23,887 | 3, 645, 996 6,924 | 1.90 4, 068 863 779 5, 710 159 906, 944 4,02 
Total 1934 .......-....-.---.....-...] 2, 738, 697 558, 818 31, 291 123,477 | 3, 352, 283 6,278 | 1.87 4,070 780 690 5, 640 141 780, 673 4, 29 

| MONTANA | 

Blaine............---.----.---------|---.-------- 13,176 |_..-.----.-}-- ee 13, 176 $42 | $3.19 1§ |-.--.-. 5 20 199 3, 983 3. 31 
Carbon...........---------------.-- 301, 631 14, 597 4, 429 1, 072 321, 729 527 | 1.64 216 |_--.-.. 97 313 177 61, 355 5. 24 
Cascade......---------------------- 360, 912 47, 581 1, 957 113 410, 563 | 610 | 1.49 300 |_....-- 45 345 215 74, 176 5. 53 
Chouteau...........--------.-------|-.---------- 4, 878 12 25 4,915 16; 3.26 11 jiu wue. 3 14 138 1, 928 2. 55 
Daniels and Valley_..........-....-]-2-.-----_-- 14, 172 88 36 14, 296 25 1. 75 20 6 5 31 187 5, 799 2.47 
Dawson and Wibaux... ....---.-.--|-----.------ 7, 859 40 10 7, 909 11 | 1.39 re 2 8 223 1, 784 4, 43 
Fergus........---.------------------|---- eee 3, 625 |_-.-...---.|-----------.. 3,525 | 14 | 3.97 11 jeu- ne 1 12 164 1, 970 1.79 
Hill... ..-.-..-----------------------|---------ee 4, 540 270 130 4,940 14 | 2.83 13 |_.-.. 4 17 203 3, 450 1. 43 
Judith Basin.........2.20..--2.---2--[---e eee 1, 847 164 |... 2288 2, 011 6| 2.98 2 2 13 109 1, 411 1. 43 
Musselshell....-......----.--.....-- 772, 781 12, 941 1, 307 | 1, 914 788, 943 1,318 | 1.67 473 jo... 141 614 171 104, 938 7. 52 

1 No coal was made into coke at mines in 1934 or 1935. | CO 
11 Production of 1 mine, the tipple of which is in Leavenworth County, Kans., is credited to Platte County, Mo., where the workings are located. Cn 
14 The output is chiefly obtained from strip pits in which the production per man per day is large. a] 

| .



TaBLe 44.—Production, value, men employed, days operated, man-days of labor, and output per man per day at bituminous-coal mines in QO 
specified States and counties in 1985—Continued se 

| MONTANA—Continued 7 
en i te TE mn 

Net tons Value Number of employees . 

Aver- 
Other sales Surface age Aver: 
tolocal | Used for ————-_-—~ nuns tens 

County Loaded at | Commer- | trade, or ower ‘Total | Aver- ber of | Man-days or 

mines for cial used bY | ang heat or | Total (thou- | age | Under- : days | oflabor | ynan 
shipment | sales by jemployees, : g I Total | mines 
by rail truck | or taken made quantity ) sand | per | ground; In | ay oper- per 

or water | or wagon | by loco- Into coke | dollars) | ton strip others | ated day te 
motives | & mines pits e 

at tipple | : Z, 

FE | ET | | | | | | | tr 

Pondera and Toole...._.........----|-..--------- 2, 030 114 foo. eee 2, 144 $12 | $5.60 oe 2 11 234 | - 2, 570 0. 83 E 

Richland. -.-.....-.-...------------ 9, 000 7, 615 965 j--......-..-- 17, 580 40 2. 28 24 3 | 8 35 148 5, 182 3. 39 uh 

Roosevelt_..-.....-.--..-----2-- nee eee 4, 060 1 4,110 8 1. 95 es 2 11 152 1, 670 2. 46 

Rosebud....-.......-..-....--.-..--| 1,141, 494 j----.-.---- 1,625 |........-----| 1, 148, 119 1, 467 1. 28 4 47 17 68 254 17, 286 |14 66. 13 be 

Sheridan._..-.-.....-2.---2 |e eee ee 15, 838 100 35 15, 973 24 1. 50 |: 23 |-.-.--- 6 29 199 5,758 | 2.77 te 

Other counties (Gallatin, Golden | > 
Valley, and Park)..........-.-...]------------ 3, 920 63 |...----...---| 3, 973 12 3. 02 25 |-.-..-- 5 30 108 3, 250 1, 22 rt 

Total 1935. -....-..-..-.-.....] 2, 685, 818 158, 579 11, 174 13,335 | 2, 758, 906 4,146 1. 50 1,170 56 345 1, 671 189 296, 510 9. 30 ® a 

Total 1934_....-..---.--..--..----.-| 2, 411, 093 133, 972 13, 031 ~ 17,606 2, 565, 702 3, 997 1, 56 1, 158 50 | 382 1, §90 166 263, 591 9. 73 © 

- NEW MEXICO . ary 

, 8 
Colfax. ...--.2-22 2-2-2 685, 470 17, 354 5, 995 2, 096 710,915 | $1,876 | $2. 64 791 jee. 168 959 164 157, 093 4. 53 A 

Lincoln and Socorro....---.....--..|....-------- 2, 940 10 j.......-2-.-. 2, 950 9 3. 05 12 |_---..- 3 15 223 3, 340 - 88 

McKinley.-_-.....--....-.---.-.---- 452, 245 28, 799 13, 095 26, 325 520, 464 1,340 | 2.57 785 |...-.-- 200 | ~ 985 184 181, 668 2. 86 

Rio Arriba. ..----..-.--.-.--_-..... 23, 017 2, 000 66 192 25, 275 54 2.14 | . 37 |... 14 61 202 10, 283 2. 46 

San Juan... _---- ee |-------ee 7,600 |..-.-..--..}--..--------- _ 7,600 20 2. 63 13 |.-.-.-- 2. 15 264 3, 965 1.92 

Sandoval and Santa Fe_-....-.-..--- 103, 046 3, 996 3, 739 10, 892 121, 673 382 | 3.14 253 |-....-- 77 330 238 78, 578 1. 55 

Total 1935_.----.........-....] 1, 263, 778 62, 689 22, 905 1 39, 505 1, 388, 877 3,681 |. 2.65 1,891 |.....-- 464 2, 855 185 434, 927 3. 19 . 

Total 19384. _..............-.--..-.-.| 1, 150, 825 40, 656 28, 029 1 39, 813 1, 259, 323 3, 402 2. 70 1, 855 |--.-.... 487 2, 342 . 164 383, 341 3. 29 

rt 
.



| : | 

NORTH DAKOTA (LIGNITE) 

. Adams. ....2222-.222.202--2-2 eee 3, 200 18, 778 10 20 22, 008 $28 | $1. 27 21 10 5 36 174 6, 261 3. 52 Bowman. ._......2-.--------- eee 1, 457 - 16, 675 |...-2..----|-.-.--.---- 8 18, 032 20} Lil 18 7 8 33 130 4,284 | 4.21 Burke. .....-2.2.-2.--22---- 2 167, 715 41, 965 50 50 209, 780 252 | 1.20 {.. 2... 96 16 112 246 27, 691 | 14 7.60 Burleigh...........2-..20....-.-2--2- 194, 375 37, 414 214 50 232, 053 287 | 1.24 46 44 23 113 224 25, 354 | 49,15 Divide. .-........-2...2---.------ 8 181, 377 24, 903 |.....-.22.- 10 206, 290 264 | 1.28 14 50 12 76 191 14, 495 |14 14. 23 ' Grant. -...22222 22 3, 906 20, 344 |... 24, 250 30 | 1.24 8 9 9 26 193 5, 026 4. 82 Hettinger._-.-....-22.22-.-2-2------]------ oe 17, 580 163 |-..-.-...--.. 17, 743 23 | 1.30 7 28 5 40 142 5, 684 3. 12 McLean............-..----.------6- 65, 019 52, 216 2, 061 148 119, 444 162 | 1.36 61 59 29 149 158 23, 539 5. 07 Mercer. ..-.....----....---...--.--- 513, 560 2, 705 4, 608 3, 600 524, 473 636 | 1.21 204 55 80 339 169 57,191 | 149.17 Morton..........-.-.-....-,-------- 12, 361 12, 300 34 3, 000 27, 695 40} 1.44 29 9 5 43 |) lll 4, 792 5. 78 Mountrail. .......-.0.0....---..-.-. 223 8, 498 25 |-.-.---.-.-.- 8, 746 12] 1.37 15 5 4 24 154 3, 698 2. 37 Stark. .---.--.--. 2 5, 210 19, 391 65, 124 830 90, 555 102 | 1.13 54 3 15 iC 262 18, 852 4, 80 Ward.__..-..2 22 285, 385 126, 180 590 440 411, 545 472 | 1.16 134 42 45 221 212 46, 785 | 148.80 Williams. _........2..-2.2.2-.-----. 1, 806 28, 500 1,170 20 31, 496 55 | 1.75 50 |.....-. 13 63 159 10, 004 3. 15 Other counties (Dunn, Golden 
. Valley, McKenzie, and Oliver)... 340 10, 780 280 |.....-.....-- 11, 400 12| 1.05 7 7 4 18 183 3, 292 3. 46 

Total 1935_...--..----........| 1,435,984 | 437,079 74, 329 18,168 | 1,955,510] 2,305] 1.22 668 | 424 273 1,365 | 188 256,848 | 7.61 | Total 1934. ...............-------.--| 1,281,830 | 347; 306 64, 193 160,559 | 1,753,888 | 2,363 | 1.35 728 | 437 358 1,518 | 174 263,730 | 6.65 
' | ee ene 

| OHIO O 
CR | 

O Athens. .......-...-........----..--| 2, 320, 951 36, 892 12, 032 | 23,301 | 2,393,176 | $4,120 | $1.72 4,090 |......-. 494 4, 584 129 593, 475 4.03 By Belmont............--.....--..-..-.| 5, 567, 596 125, 884 121, 217 | 17,555 | 6, 832, 252 8,995 | 1.54 6, 602 |.....-- 668 7,270 | 167 | 1,213,395 4,81 Oarroll__....2.222.2222--..---2 ee 111, 619 104, 406 4, 887 | 125 221, 037 409 | 1.85 386 |_.....- 49 435 162 66, 039 3. 35 . Columbiana..................20..-. 175, 227 122, 461 3, 576 | 3, 716 304, 980 622 | 1.71 365 41 57 463 152 70, 156 4, 36 . Coshocton........-....-..--..-2.--- 87, 579 123, 214 5, 829 | 780 217, 402 378 | 1.74 349 14 55 418 162 67, 738 3. 21 Gallia....22. ne nee ee 22, 788 25 Jeneeeennn---- 22, 813 46 | 2.02 ) 9 60 166 9, 966 2. 29 Guernsey_.-.........-.-......-.-.--| 1,061, 535 97, 591 8,041 | 3, 530 | 1,170, 697 1,949 | 1.66 1, 465 |...--.- 140 1, 605 186 298, 242 3. 93 Harrison....-...-...-...-.----.---..| 2, 422, 697 41, 352 2, 384 | 30,640 | 2, 496, 973 8,960 | 1.59 1, 461 314 296 2,071 202 418, 492 5. 97 . Hocking........2.....--.....------- 205, 967 83, 876 1, 627 |.-.....------ 291, 370 529 | 1.82 596 7 93. 696 112 78, 041 3. 73 Holmes.-....2.-.--2---ceeeen ene nn e|eoce eee nu ne 43, 901 4, 414 || 140 | 48, 455 110 | 2.27 52 10 16 78 | 206 16, 042 3. 02 Jackson....-.-...-...---...----.---- 184, 582 76, 002 25, 058 | 4 285, 596 517 | 1.81 225 70 69 364]. 164 59,638 | 4.79 Jefferson...............-..-...-.---.| 3, 250, 397 283, 172 40, 752 || 16,310 | 3, 590, 681 5,797 | 1.61 3, 529 199 464 4,192 |. 177 741, 405 4.84 Lawrence........-.-..-------------- 916 73, 979 . 6,171 | 50 81,116 151 | 1.86 161 |.2..... 30 191 |. 146 27, 921 2. 91 Mahoning..............--.....----- 50 75, 323 15, 559 | 6, 143 97, 075 228 | 2.35 220 |......- 34 264; 160 40, 515 2. 40 Medina.........-......-.-----------|------e0-- ee 4,981 3, 865 | 1, 465 10, 311 34 | 3.30 15 Je. 4 19 212 4, 035 2. 56 Meigs.-.-.......-...-....-..-.----.- 287, 787 55, 005 140 | 10 342, 942 614] 1.79 660 |....... 72 732 137 100, 527 3.41 Morgan and Washington........._. 399, 259 1, 099 811 | 624 401, 793 713 | 1.77 609 |...._. 65 674 154 103, 923 3. 87 Muskingum... ....-...-.......-.---. 491, 311 104, 913 1, 850 | 4, 676 602, 750 1,097 | 1.82 504 77 137 718 |} 191 137, 425 4,39. Noble..-.....2202 2-2 eee een 181, 784 2, 533 1, 668 | 6, 900 192, 885 315 | 1.63 507 |.-.-.-. 37 544 87 47, 471 4.06 Perry....-...-..---.-------.-------- 602, 021 118, 406 3, 423 || 178 |. 724,028 1,237 | 1.71 1, 150 34 149 1, 333 148 196, 976 3.68 Portage...-..--------- eee nnneenne|-eoe-e-2----| 17,033 500 |_-...-......- 17, 533 49} 2.79 42 3 8 53} 144 7,654} 2,29 Scioto... eee neee eee en enw e lacnnennennne 5, 614 35 |.-------2---- 5, 649 “ll (1.95 16 |..-.... 5 21 144 8, 025 1, 87 
1 No coal was made into coke at mines in 1934 or 1935. | | CO . i¢ The output is chiefly obtained from strip pits, in which the production per man per day is large. | On 

| . Cc 

po



TaBLE 44.—Production, value, men employed, days operated, man-days of labor, and output per man per day at bituminous-coal mines in 
. 3 3 3 J 3 . . : p Y Oo 

specified States and counties in 19385—Continued oS : 

OHIO—Continued 

Net tons Value Number of employees 

nny FS ne 
. “Aver: 

Other sales Surface age ae 
0 loca num- |. 

* Used for -_or tons 

County Tonded at | Cora” | used by. |. Dower | Total | Aver- bere | oflabor | Per : 
shipment | sales by |emplo ees,| 20d heat or} Total | (thou- | age | Under. Total | mines man 
by rail track: on tawen | made quantity | sand | per | ground| In All Over. per 

or water | or wagon | by loco- | ito coke dollars) | ton strip | others | ated day. & 
8 motives at mines pits eS 

at tipple 
Zz 

ee (UT ee 
ty 

ST emer: | ene | eee | anne | | | RS | LT ere | errs id 

Stark.....-.-.---------------------- 17, 219 468, 231 36, 947 1, 313 523,710 | $1,047 | $2.00 662 50 89 801 182 146, 080 3. 59 P 

Summit_._.-.-.......-.---.--------|-----.------ 17, 086 8, 050 1, 895 27, 031 53 1. 96 60 |------- 6 66 159 10, 473 2. 58 mh 

Tuscarawas-...--------------------- 435, 280 572, 189 146, 002 2,721 | 1,156, 192 2,050 | 1.77 1,475 | 20 194 1, 489 170 287, 126 4, 03 

Vinton-....-.......----------.------- 64, 193 22, 368 170 724 — 87, 455 165 | 1.89 85 32 39 156 128 19, 927 4. 39 

Wayne. .-...------------------------|------------ 6, 784 450 65 7, 299 15 | 2.06 32 a------ 5 37 68 2, 510 2. 91 iS 

Total 1935........------------| 17, 867,820 | 2,707, 083 455, 383 1 122,865 | 21, 153, 151 35, 111 1. 66 25, 369 871 | 3,284 29, 524 162 | 4,768,217 | 18 4, 44 | 5 

Total 193402 | 17, 813 518 | 2) 230; 110 | 511,540 | 1 126, 396 | 20, 690, 564 | 535,201 | 51.71 | 24,811 | 776 | 3,660 | 29,247) 167 | 4,802512) 423 fy 
I I I © 

. . O 
OKLAHOMA 

iH 

ed 

Coal__....--.--...-.---------------+- 23, 176 7, 483 25 395 | 31, 079 $124 | $3. 99 80 |------- 11 91 189 17, 165 1.81 3 

. Haskell_--.------------------------- 92, 592 392 265 1, 778 95, 027 169 | 1.78 86 28 19 133 154 20,440 | 44.65 4 

Latimer......-.--.--.-.------------ 56, 427 1, 085 6 470 57, 988 129 | 2,22 155 |_..---- 31 186 122 22, 665 2. 56 

e LeFlore.....-....----------.~-------- 348, 738 5, 006 809 1, 278 355, 831 1,033 | 2.90 1,092 |...---- 220 1, 312 104 136, 072 2. 62 

Muskogee. ....-...----------------- 8, 638 11, 215 |_....-...--]--------.----- 19, 853 41 | 2.07 20 53 13 86. 60 5, 160 | 43.85 

Okmulgee..__---...---------------- 214, 970 7, 069 | | 223 1, 737 223, 999 426 | 1.90 514 2 61 577 106 61, 032 3. 67 

Pittsburg.....---..----.-.---------- 159, 890 13, 515 1, 339 5, 350 180, 094 483 | 2.68 433 |.---.-- 68 501 157 78, 730 2. 29 

Ou - ios (Graig, Rogers, and” 51, 093 5, 038 5, 161 10 61, 302 1838 | 2.17 109 30 14 153 113 17, 250 3. 55 

er counties (Craig, Rogers, an 
Wagoner)...--.-.--_..------------ 192, 950 9, 225 50 2, 000 204, 225 341 1, 67 2} 8 24 112 | - 2387 26, 535 | 14 7.70 

Total 1935....-.--------.-----| 1, 148, 474 60, 028 7, 878 113, 018 1, 229, 398 2,879 | 2.34 2, 491 199 461 3, 151 122 385, 049 3. 19 

Total 1984__..........-.-..---------| 1, 138, 599 42, 738 9, 946 117,006 | 1,208, 289 2,846 | 2.36 2, 518 239 468 3,225 | 124 399, 641 3. 02



| . 

PENNSYLVANIA (BITUMINOUS) 

Allegheny-.......-.----------------| 10, 889, 601 | 1, 880, 964 | 1,016, 613 16 69, 902 | 13, 856,980 | $24,339 | $1.76 | 13,528 |_..._._| 1,880 15, 408 198 | 3,049, 572 4, 54 
Armstrong........-.---.------------] 2,178,271 §2, 619 57, 258 1,104 | 2, 289, 252 4,008 | 1.75 3, 409 j--..-.. 470 3, 879 137 532, 585 4,30 
Beaver.......---------.------------- 1,171 72, 901 9, 52 58 83, 655 212 | 2.53 228 j_..---- 85 263 167 44, 042 1,90 
Bedford......-.-.-.----..----------- 155, 264 85, 722 159, 01 16 6, 635 406, 636 991 | 2,44 732 |---.-.. 91 823 164 135, 029 3.01 
Blair........---.---------.-------- ee 93, 405 114, 194 3, 18 16 2, 209 212, 947 458 | 2.15 451 ji... Le 89 540 150 80, 871 2. 63 
Butler. ....-...--------..----------- 519, 898 154, 136 11, 86 1, 122 687,023 | 1,345 | 1.96 1, 152 8 148 1, 308 164 213, 858 3. 21 
Cambria...........-.--.-.----------| 11, 013, 506 424, 836 886, 27 16 197,145 | 12,521,766 | 25,250 | 2.02] 17,343 |_....__| 2, 234 19, 577 177 | 3, 458, 456 3. 62 
Center......-.-.----------------2--- 331, 338 107, 248 7,11 201 445, 901 859 1. 93 814 j-..2 2. 101 915 165 150, 709 2. 96 
Clarion. ..-......--.------....-..---| 1,094, 912 130, 370 17, 68 2,185 | 1,245,156 2,047 | 1.64 1, 952 34 213 2, 199 175 384, 087 3. 24 
Clearfield_......-..--...-.-----.--.-| 2,794, 235 101, 315 80, 14 4,780 | 2,980, 476 5,506 | 1.85 5, 189 5 611 5, 755 161 929, 079 3. 21 
Clinton...-.....--...------2.2--.-6e 2, 867 61, 424 8,1 230 62, 649 127 | 2.038 104 10 24 (188 164 22, 573 2. 78 
ElK.......-----.----------- eee ee 675, 930 53, 332 7,121 16, 770 753, 153 1,343 | 1.78 1, 059 9 150 1, 218 203 247, 821 3. 04 
Fayette........-...----.--.-.-------| 12, 582, 451 169, 033 122, 270 16 §82, 674 | 18, 456,428 | 27,319 | 2.03} 18,878 163 | 2,148 16, 189 179 | 2, 8092, 296 4, 65 
Greene..........-.------------------| -8, 442, 414 2,928 | 28, 127 20,298 | 3, 488, 767 6,897 | 1.98 3, 539 |..---.. 653 4,192 196 820,553} 4.25 © 
Huntingdon. ......---.------------- 432, 596 52, 865 3, 674 11, 222 500, 357 1,142 | 2.28 932 |...---- 108 1,040 | 176 182, 737 2. 74 
Indiana........---.-..--.-----------| 5, 258, 714 37, 493 260, 383 16 61,944 | 5, 618, 634 9,792 | 1.74 7,000 |.-..-2. 882 7, 882 160 | 1, 258, 277 4, 47 
Jefferson....-..---..--.------------.| 1,752, 240 82, 415 4, 396 7,894 | 1,846, 945 3,281 | 1.78 2,572 |... 309 2, 881 184 530, 899 3. 48 
Lawrence........------------------- 141, 357 18, 558 17, 503 1, 709 179, 127 433 | 2.42 368 |-.-..-- 66 434 174 75, 478 2. 37 
LYOOMING. - «-------0-0--27277772777 10, 649 47, 413 50 12 58, 124 132 | 2.27 108: |....--. 15 123 205 25, 275 2. 30 

cKean.......0---2..-- eee ene ee eee eee 14, 943 316 116 15, 375 31 2. 02 26 8 5 39 188 7, 822 2.10 
Mercer. ....------------.----------- 189, 873 111, 977 7, 859, 13, 086 322, 795 784 2. 43 505 |--..-.. 97 602 198 119, 079 2.71 
Somerset.........-------.-----------| 5, 466, 153 91, 568 46, 029 96,992 | 5,700,742 | 11,394] 2.00 7, 241 41 1,099 8, 344 182 | 1,519, 138 3. 75 
Tioga...-------.-- een nee ee eee 110, 625 62, 665 4, 336 4, 643 182, 169 550 | 3.02 469 |_-.--.. 70 539 161 86, 989 2.09 © 
Venango........---.----.----------- 1, 511 10, 215 |-.......--. 8 11, 734 25 | 2.13 23 |--.--.. 5 28 226 6, 325 1.86 2 
Washington. .........-......-.-....| 14, 835, 626 251, 343 196, 887 37, 656 | 15,321,512 | 27,574 | 1.80 | 15,649 135 | 1,707 17, 491 199 | 3,482, 565 4, 40 > 
‘Westmoreland..............-...-.-.| 7,831, 354 478, 509 285, 028, 16 395, 596 | 8,990,487 | 15,942 | 1.77 10,301 23} 1,672 11, 996 167 | 1,997, 412 4.60 * 
Other counties (Bradford and Ful- | | 
ton)...-.-------------------- eee ee 147, 403 18,170 j...-..-..-. 407 165, 980 389 | 2.34 266 |.....-- 40 306 175 53, 526 3. 10 

Total 1935....-..-------------| 81, 958, 364 | 4, 679,156 | 3, 235, 652/| 16 1, 536, 498 | 91, 404, 670 | 172,170 | 1.88 | 108,788 399 | 14,922 |17 124, 109 180 | 22, 306, 553 4,10 
Total 1984..........--.-----.-------| 80, 696, 259 | 4, 493, 554 | 2,796,698 | 16 1, 839, 364 | 89, 825,875 | 165,371 | 1.84 | 110, 568 260 | 15,251 | 126,079 179 | 22, 575, 802 3. 98 

aoe | . 
a 

1 No coal was made into coke at mines in 1934 or 1935. 
5 Revised figures. | 
14 The output is chiefly obtained from strip pits, in which the production per man per day is large. ; 
18 Most of the indicated increase in output per man-day in 1935 was due to strip mining, but there was a slight gain at underground mines also. 
16 Includes coal made into beehive coke at mines in the following counties in 1935: Allegheny, 1,800 tons; Bedford, 5,397; Blair, 1,196; Cambria, 61,908; Fayette, 456,938; Indiana, 

41,985; Westmoreland, 308,920. The State total was 878,144 tons in 1935, against 1,136,987 tons in 1934. 
1 The figures of number of men employed in 1935 may not be strictly comparable with those for 1934. Thereport form in both years asked for “average number of men employed, 

excluding coke workers and office force’, but certain supplementary questions asked in 1985 may have led operators to make more consistent allowance for seasonal fluctuations in em- 
ployment and for elimination of coke workers and office force. (This would also affect the comparability of the output per man per day.) Ifat any mine available working time was 
ivided by agreement among the men on rolls, the 1935 returns purport to represent the average number working rather than the total number on the rolls. The 1935 figures have 

been carefully checked, but it should be noted that the report of the State Department of Mines shows an increase in number employed of 1,478 men over the year 1934. 
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Taste 44.—Production, value, men employed, days operated, man-days of labor, and output per man per day at bituminous-coal mines in 00 | 
. specified States and counties in 1986—Continued | . & 

SOUTH DAKOTA (LIGNITE) 

Net tons Value | Number of employees 

Other sales Surface age Aver: 

Loaded at | Commer- trade ar Used for ber of Man-days tons ? . 

County mines for cial used bY | and heat or! Total (thou: ns Under- days | oflabor | an shipment | sales by jemployees, made uantit sand aa round | In ~} Total | mines a 
by rail truck | or taken | jo coke q y dollars) pe str All oper- aay | 

| or water | or wagon | by loco- | ‘+ mines ity others ated | aay iS 
motives ; Pp pond 
at tipple Z 

bz] 
en RS | ES |S | NS | eS |S |S | I | TS | NS | TS | AED | nei NED | aerecineyanOnneseR ro 

Meade..--------ceeneeneeeeeeenceen-|oneeee-ee---] 1, 488 35 35 1,558 | $4 | $2.57 6 |_.-.--- 3 91 167 1,500 | 1.04 E 
Perkins......-.22-0020...00-02--2----}eo eee 6, 503 20 |-..2.-22-- ee 6, 523 9} 1.38 8 5. 1 14 146 2, 050 3.18 op . 
Other counties (Corson, Dewey, and 

Harding). ..----------------------|_ 1,862 |__ 8,250 | 40 10) 5 262 | 8 32 |___ 58 1,840) 281 i 
Total, 1936......-..----....0-- 1, 862 11, 241 95 145 13, 243 21 1. 59 21 18 16 | - 55 98 5, 390 2. 46 Se 

Total, 1934...-.-....-.- 2 16, 785 25, 225 347 150 42, 407 76 | 1.79 21 41 29 91 152 13, 812 3. 07 E 

nme LG 
TENNESSEE oo © 

Anderson... ......-.--..-.---------- 768, 036 4, 467 4, 108 5, 713 782,324 | $1,374 | $1.76 891 |.....-- 347 1, 238 157 194, 3381 4.08 ~ 
Bledsoe. ......-.-- 2. eee 23, 000 1, 400 2, 496 100 26, 996 54] 2.00 ) i 8 69 154 10, 622 2. 54 iS 
Campbell.-_....-.-.-.-.........-...| 968, 007 20, 321 7, 047 4, 452 999, 827 1,976 | 1.98 1, 689 j-.--.. 319 1, 958 169 330, 928 | . 3.02 oo 
Claiborne.........-.-....-.--.-..--- 688, 905 478 11, 735 §, 442 706, 560 1,214 | 1.72 1,047 ji... 133 1, 180 175 206, 012 3. 43 ~ 
Fentress......-.-.----- 2-22 eee 309, 018 |... 2-2 3, 764 9, 900 322, 682 488 | 1.51 352 |---|] | 77 429 191 81, 953. 3.94 
Hamilton.....-2.----.222 ee 563 64, 958 . 1,739 30 57, 290 97; 1.69 140 |_-.2.. 25 165 147 24, 211 2.37 
Marion.......-.-...-.--- 22 - 287,777 22, 339 556 |... 310, 672 669 2.15 538 |-- 124 662 210 189, 309 - 2. 23 
Morgan........--.----...----------- 283, 955 15, 372 743 18 7, 511 307, 581 5386 | 1,74 674 j..- 2. 86 760 261 198, 432 1. 55 
Overton... 2-22 eee 7, 662 j..--.-.- oe] eee ene 7, 562 12 | 1.59 22 |......- 6 28 125 3, 500 2. 16 
Other counties (northeastern) 
(Cumberland, Putnam, Roane, . 
and Scott) __.--.-..-..--2- 2-6-8 54, 261 9, 900 795 3, 068 68, 024 Ill 1. 63 118 [..222.. 24 142 178 25, 206 2.70 ; 

Other counties (southeastern) | 
(Grundy, Rhea, Sequatchie, and . 
White)... ee 502, 611 13, 681 12, 296 18 19, 696 548, 284 904 | 1.65 810 |-.-.--- 90 900 164 147, 595 3.71 

Total, 1985.........-..........) 3, 886, 133 150, 478 45, 279 18 §5,912 | 4,187, 802 7, 435 1.80 6,292 |.......] 1, 239 7, 631 181:} 1,362,099 3. 04 - 
Total, 1984..........--.-......-...--| 3, 866, 802 156, 541 49, 038 18 63, 409 4, 135, 790 7, 514 1, 82 ' §, 992 |-._....] 1,316 7, 308 185 1, 354, 595 3. 05



| | TEXAS — | | | 

Bituminous: Brewster, Palo Pinto, | 
and Webb.-.....-....--..--...--- 23, 859 9, 189 24 2, 899 35, 971 $97 | $2.70 | . 197 |....--- 69 | 266 150 39, 956 0.90 . 

Total bituminous 1936. .-..-.- 23, 859 9, 189 24 | 2, 899 35, 971 97 | 2.70 197 |.._.--. 69 266 | 150 39, 956 90 
Fotal bituminous 1934__..-...-.-.-- 24, 417 4, 058 26 2, 642 31, 143 84 2.70 191 |.....-- 69 260 166 | 43, 049 72 

gnite: | 
Anderson and Henderson..-.... 500, 542 §34 101 3, 500 504, 677 382 . 76 272 |...-..- 12 284 228 64, 847 7. 78 . 
Bastrop, Bexar, and Milam..... 157, 458 §21 1, 450 j--.-.-.-.---- 159, 429 97 . 61 130 28 | 414 172 149 25, 582 6. 23 , 
Harrison, Titus, and Wood..... 34, 355 21, 764 |_......-.-- 1, 333 57, 452 78 1. 36 59 |-..--.. 11 70 136 9, 506 6. 04 

Total lignite 19385...........-. 692, 355 22, 819 1, 551 4, 833 721, 558 557 wii 461 28 37 526 190 99, 935 7. 22 
Total lignite 1934............-.....-- 696, 390 23, 825 75 7, 856 728, 146 1, 061 1, 46 476 35 34 545 184 100, 327 7. 26 

State total 19385. ......-.....-. 716, 214 32, 008 1, 575 - 17,7382 757,529 | = 654 . 86 658 28 106 792 177 139, 891 5. 42 
State total 1934. __...-....-..--2-2.. 720, 807 27, 883 101 110, 498 759, 289 1, 145 1. 51 667 35 103 805 178 148, 376 5. 30 . 

| | UTAH : | | : : 
| . 

Carbon....--...--.-.------.-.--.-.-| 2, 532, 366 71, 273 17, 908 | 19°17, 144 2, 638, 691 $5, 494 | $2.08 1, 888 |_-_---- 631 2, 519 187 472, 024 5. 59 
Emery........--.-.----------------- 228, 758 22, 208 1, 586 | 578 253, 180 475 | 1.88 122 |...-.-.- 48 170 194 32, 999 7. 67 O 
Other counties (Grand, Iron, Kane, | S 

and Summit)..........--.-.-----.-| | 47, 197 . 7, 588 317 |....------.-- 55, 097 122 | 2.20 63 |.-.--.. 10 63 191 12, 051 4. 57 > 
: | | | | | | | 

Total 1935.........-.--.-.----| 2, 808, 321 101, 064 19, 811 | 19 17,722 | 2,946, 918 6,091 | 2.07 2, 063 }-..-..- 689 2, 752 188 517, 074 5. 70 
Total 1934. ...................-..-.-| 2, 293, 892 63, 088 17, 728 | 19 31,475 | 2, 406, 183 4, 746 1.97 2,115 j....... 692 2, 807 171 480, 879 5. 00 

. j . . 

| VIRGINIA | 

Buchanan..........-.-----.------.-| 1,357, 268 3, 100 300. --.----------| 1,360,668 | $2,067 | $1. 52 1,186 |.-.-..- 199 1, 385 199 275, 943 4.93 
Dickenson.........-.....----.-.----| 1, 118, 200 1, 004 12, 069 | 1,175 | 1,129, 448 1,880 | 1.66 1,080 |.-.-.-- 182 1,262 | 211 266, 703 4, 23 
Lee. ....-.--.-----------------------}| 1, 116, 853 16, 699 13, 720 |....-.--.----}| 1, 147, 272 2,199 | 1.92 1, 424 |_...... 293 1, 717 194 333, 721 3. 44 . 
Montgomery and Pulaski_..-.....-- 179, 291 1, 462 - 6,750 |.....-.------ 186, 503 430 | 2.31 506 j...-.-- 118 624 163 101, 501 1. 84 - 
Russdl..- nee ee nee 643, 782 6, 562 9, 487 | 593 660, 424 1,140 | 1.738 797 |....--- 186 983 169 166, 476 3.97 
Tazewell_......--..------.-.-.-.----| 2, 344, 882 37, 211 4, 888 | 21 | 2,387, 002 4, 479 1. 88 2,729 |-.---.- 553 3, 282 186 609, 254 3. 92 
Wise....---.---------------.--------| 2, 502, 803 13, 767 24, 736 | 20 254,395 | 2,795, 701 4,933 | 1.76 3, 311 |_...... 479 3,790 | 188 713, 805 3. 92 

Total 19385. .....---.-.-.....--| 9, 260, 079 79, 805 70, 950 20 256, 184 | 9, 667, 018 17, 128 1.77 | 11,0383 |.....-.] 2,010 13, 043 189 | 2, 467, 403 3.92 
Total 1984. ..........--.-.......----| 9,058, 264 78, 530 79, 836 | 20 160,051 | 9,376, 681 16, 375 1.75 | 10,119 |-.....-] 2,088 12, 207 200 | 2, 443, 569 3. 84 

1 No coal was made into coke at mines in 1934 or 1935. | ; | | 
t iD ron 424 tons made into coke at mines in Morgan County and 5,623 tons in “Other counties (southeastern)” in 1935, a total of 6,047 tons (compared with a total of 12,502 
Ong e 

19 Includes 11,808 tons made into coke at mines in Carbon County in 1935 (25,153 tons in 1934). CO 
| 40 Includes 235,498 tons made into coke at mines in Wise County in 1935 (131,275 tons in 1934). . , o | 

| | :



TaBLE 44.—Production, value, men employed, days operated, man-days of labor, and output per man per day at bituminous-coal mines in 2 
specified States and counties in 1985—Continued ng 

“WASHINGTON —| at . 

| Net tons — Value _ Number of employees | 

Aver- | : 
Other sales | : Surface : age al 

O 10C& num- 
Used for Fr . tons. 

County Loaded at | Commer-| trade,or | “Gowar” | otal | Aver bet of| Mes-daye | op 
shipment | sales by lemployees,| 224 heat or | — Total (thou- | age | Under-| ry | Total- | mines man | 
by rail track. or taken ’) _ made quantity | sand | per | ground! otin | An oper- aay 

or water | or wagon | by loco- Into coke dollars) | ton | pits | others ated ay ta 
motives: |. _ . 4 
at tipple A 

King___..--.------------------------| 343,601 | 256, 527 8,812 578 | 604,518 | $1,813 | $3.00 699 |....-..| 197/  896| 202] 181,043] 3.34 e 
Kittitas....-------------------------| 571,733 | 36, 371 2 76 9,884 | 6m eT eo OMe f-----77] 8 at eT eT Te) te | ewiS...--..------------------------ 22, 3 2, 4,264 |.-...------- 15 {ora 4, : 
Pierce__.--.------------------------| 117,314 10, 757 2; 090 a, 276 135, 437 495 | 3.65 235 |_._--_- 92 327 | 155 50,623 | 2.68 | 
Other counties (Thurston and = 
Whatcom).....-..-.-.---...-.---- 112, 333 24, 982 1, 107 3, 919 142, 341 436 | 3.06 169 |..-----|. 38 207 166 34, 353 4,14 > 

Total 1935...-...-.-.---..---| 1, 167, 303 351, 208 21, 038 21:19, 657 1, 559, 206 4,686 | 3.01. 1,755 |...-.--| 608 2, 258 192 433, 131 3. 60 eS 
Total 1934._.....--..-..-...-...-----| 1,059, 696 288, 371 17, 967 21:16,958 | 1,382,991 4,002 | 2.89 1,'719 |--..--. 442 | . 2,161; 193 ~ 417, 121 3. 32 © 

tS 
WEST VIRGINIA A 

Barbour.-.-..--..-..-.-.--.---.-----| 1,114, 802 6, 784 8, 587 |_.--..-------| 1,125,173 | $1,681 | $1.49 1,310 |--..--- 168 1, 478 138 203, 372 5. 53 oS 

Bing a) ga | ee Or] Ha] SEES) Beet) a) ae) a) eas raxtoN.._.-.-..--...-------------- 2, , , weceeeeee n= , . Meee oue | , . | 

Bigne SIE] aghae | ohrok) eah| aieae) pek] Ek) a ok) aa gt) aY----.-.-------------- ~~ 2 ee ee 64, 8 wennnnene-e 19, 608 9, 343 , 812 25 . weweene ; , . 
Fayette.....-...-......---...-.......] 10, 787, 499 9, 436 247, 720 22 267, 590 | 11, 312, 245 21, 519 1.90 11,415 |-......} 1,792 13, 207 214 | 2,831,072 4, 00 

rant...-......---..-.-0--------nee , 076 ; eee een ne [eee eee nen , 89 5 . wennnee : 
Breen Dtler...---------------------~ 1, 550, 874 1S 241 19, 551 9,862 | 1, 586, 8 2, 878 1. Sj 1, on wenenne ale 1, 783 a8 33) SO . ig | 

ancock..........---..-----.-------].----------- 2,216 |-...-..---- 492 12, 708 28 | 2. waneeee ’ . 
. Harrison.-..............-.---....---| 2, 806, 604 113, 021 13, 814 1, 285 2, 934, 724 4, 350 1. 48 3,141 |. 2.e. 429 3, 570 133 474, 344 6.19 

Kanawha...-.__--.............-.---.| 5, 698, 757 25, 907 92, 929 5,000 | 5, 822, 593 9, 680 1. 65 5, 731 |e 843 6, 574 196 | 1, 287, 206 4,52 
Logan . wwe eee eee een ene n enn ennn--| 18, 295, 233 12, 701 94, 867 13, 213 | 13, 416,014 | 20,770 1, 55 10, 401 j.......] 1,898 12, 299 184 | 2, 264, 942 5.92 
McDowell........-.-.-........---.-| 18, 116, 403 27, 716 216, 592 113, 385 | 18,474,096 | 382,710 1.77 15,711 |-.-....| 3,351 19, 062 202 | 3, 859, 025 4.79 
Marion...........-.-...--........--| 6, 751, 756 8, 681 48, 105 35, 918 6, 844, 460 11, 042 1.61 {| 6,211 2 772 6, 985 173 1, 206, 805 5. 67



| 1 

| 

| . 

Marshall..-....--.------------------ 552, 187 79, 856 145, 595) 10, 184 787, 822 1, 316 1. 67 1,000 |.._.--- 111 1, 111 178 197, 462 3. 99 

Mason......-.---------------------- 14, 252 36, 048 4, 873: 3, 600 58, 773 86 1. 46 122 |_.__-... 19 141 114 16, 072 3. 66 
Mercer...-..--.--------------------| 3, 180, 0383 7, 810 20, 810 5, 853 | 3, 164, 506 5, 613 1.77 3, 065 |.--.-.- 783 3, 848 196 754, 237 4, 20 
Mineral........--.------------------ 276, 748 29, 522 563 5, 767 312, 600 - 585 | 1.87 492 |____-_- 89 581} 202 117,559 | 2.66 , 

Mingo...........-------------------] 3, 202, 343 51 32, 035 360 | 3, 234, 789 4,821 1.49 3,088 |.--.--- 471 3,509 | 188 658, 736 4,91 

Monongalia..-....----.-----.-------| 4, 867, 521 39, 922 22, 519 513 | 4,930, 475 6,684 | 1.36 4,326 |.-..-.- 658 4, 984 172 859, 116 5. 74 

Nicholas.....-.----------.---------- 73, 265 4, 725 2,271 4, 209 84, 470 177 | 2.10 154 |_.--_- 37 191 161 30, 671 2. 75 

Ohio.......-....-.------------------| 1, 775, 468 162, 296 45, 963 102 | 1,988, 829 3,007 | 1.52 2,068 |.....-- 165 2, 233 210 468, 753 4, 23 

Preston.......---.-..--------------- 623, 910 9, 664 38, 504 22 56, 771 728, 939 1, 155 1. 58 1, 265 |_-..--- 158 1, 423 137 194, 528 3.75 
Putnam..-..-........--------------- 428, 077 10, 627 |..-..---.--]---.----.---- 438, 704 662 1. 51 530 |_-...-. 79 609 195 118, 806 3. 69 
Raleigh......-.---.-.--.------------] 12, 178, 531 24, 519 114, 508 112, 519 | 12,430,077 | 238,513 | 1.89] 11,783 |..--.-.| 2,064 13, 847 206 | 2,856, 522 4.35 . 
Randolph...-......-.--------------- 446, 987 19, 672 4, 845 10, 581 482, 085 893 1, 85: 778 |...---- 156 934 142 132, 520 3. 64 
Taylor.....------------------------- 724, 471 19, 711 3, 945 270 |. 748, 397 1,127] 1.51 903 |_....-- 89 992 142 140, 416 5. 33 
Tucker. ...-.-----..---------------- 492, 757 1, 444 7, 463 22, 168 523, 832 1,069 | 2.04 609 |....--- 68 677 190 128, 633 4.07 
UPShUL. ~----4-202020220777err roo 207, 091 8, 478 130 6, 776 222, 475 318 1. 43 256 |-......|. 64 320 146 46, 721 4.76 

ebster......-.----.---.-----------|- _ 827, 648 6, 135 20, 713 4, 868 859, 364 1,611 | 1.87 884 |_...--- 162 1, 046 206 214, 997 4.00 
Wyoming..........------.----------| 1,812, 209 6, 353 12, 219 24, 333 1, 855, 114 3, 658 1,97 2,023 |.....-- 391 2,414 204 491, 456 3.77 
Other counties (Lewis, Summers, | | 
and Wayne).-..-.-..-------------- 16, 096 3, 453 6, 298 |_-...-.---.-- 25, 847 53 2. 05 55 |.-..--- 17 72 96 6,903 | 3.74 : 

Total, 1985........-...--------| 95, 809, 219 733, 122 | 1, 897, 796 22 738, 924 | 99,179,061 | 169, 164 1.71 | 98, 483 2 | 15, 830 109, 315 192 | 20, 945, 386 4,74 
Total, 1934........--..------.-------| 94, 775, 558 860, 344 | 1, 716, 415 _ 22:'782, 076 | 98, 134, 393 | 167,104 } 1.70 | 89,457 36 | 16,413 | 105,906 196 | 20, 735, 272 4.73 

i ‘ a on SS 

| | WYOMING 

a ] | © 
Campbell and Crook....-......----- 99, 798 14, 736 493 7, 907 122, 934 $137 | $1.11 7 20 10 37 249 9, 216 13. 34 > 
Carbon........-.----.-----------.-- 442,171 31, 928 3, 280 16, 687 494, 066 1,135 | 2.30 237 3 84 324 219 70, 982. 6.97 
Converse.......------.-------------|------------ 11, 426 |..---.---1. 270 11, 696 19 | 1.62 a) 5 4 18 189 8, 402 3. 44 
Fremont....-..-.------------------- 23, 859 3, 138 4, 924 4, 481 36, 402 ~ 60] 1.37 27 |..----- 15 42 123 5, 152 7. 07 
Hot Springs.....-------.----------- 162, 303 13, 148 2, i 31, 206 209, 101 551 | 2. 64 196 |-.----. 74 270 250 67, 546 3. 10 
Johnson.........--------------.~----|------------ 7, 583 1, 746 167 9, 446 15 1. 59 8 |-----.- 2 10 207 2, 072 4. 56 
Lincoln...........-...-.------------ 433, 085 25, 476 4, aot 11, 812 474, 474 1,128 | 2.38 367 |-.---.- 109 476 208 98, 889 4, 80 
Sheridan...........-.-..------------ 481, 269 37, 252 22, 38 2, 628 543, 536 760; 1.40 227 |.------ 67 294 189 55, 696 9. 76 . 
Sweetwater.......------------------| 3, 156, 999 |----------- 25, 902 75,910 | 3, 258, 811 7,289 | 2,24 2,004 |-.--.-- 468 2, 472 220 544, 687 5. 98 
Other counties (Big Horn, Park, | : 

and Uinta) ....--........--------- 8, 000 8, 576 100 |.------------ 16, 676 43 | 2.58 19 |--.--.- 4 23 200 4, 594 3. 63 

Total 1935...-....-..-...-....| 4,807, 434 153, 213 65, 427 1151,068 | 5,177,142 | 11,127 | 2.15 3, 101 28 837 3, 966 217 862,186 | §& 6.00 
Total 1934.....-......-.......-.....| 4,059, 131 123, 345 52, 584 1132,901 | 4,367, 961 9, 591 2. 20 2, 936 25 799 3, 760 188 707, 603 |. 86.17 

NS 

1 No coal was made into coke at mines in 1934 or 1935. 
8 Much of the output of the State is obtained from strip pits or by the use of loading machines, in which types of operations the production per man is large, 
21 Includes 3,978 tons made into coke at mines in Pierce County in/1935 (2,686 tons in 1934). 
22 Includes 256,617 tons made into coke at mines in Fayette and Preston Counties in 1935 (281,195 tons in 1934). 
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COAL PRODUCED AND CONSUMED IN ALASKA | 

TaBLE 45.—Coal produced and consumed in Alaska, 1929-35 | | 

Produced in Alaska, Imported 
chiefly subbitumi- fanPerted from foreign 
nous coal and lignite! : ;-’| countries, chiefly bi chiefly bi. | T 

Year coal from | tuminous { consumed 
Washing- coal from {| (net tons) | 

| Net tons Value | ton 2 (net British Co- 
. tons) (net tons) 

1929._______-_-_- eee 100, 600 $528, 000 36, 693 27, 073 164, 366 
19380...-.-..--------------.---- =e 120, 100 631, 000 37, 128 23, 892 181, 120 
19381_. 22-2 eee 105, 900 556, 000 30, 772 17, 796 154, 468 
1982__.------ 2 eee 102, 700 514, 000 28, 422 12, 463 3 143, 585 
1933__..---.-------- eee 96, 467 481, 000 21, 524 14, 009 132, 000 
1984.22 ee 107, 508 451, 000 28, 317 313, 797 3 149, 622 
1985__----- eee 119, 425 502, 000 26, 554 15, 707 161, 686 

1 Compiled by the Alaska Branch of the U. 8. Geological Survey. 
2 Compiled from records of the Bureau of Foreign and Domestic Commerce. . 
3 Revised figures. | 

| DETAILED STATISTICS OF LIGNITE AND OF ANTHRACITE AND 
SEMIANTHRACITE OUTSIDE OF PENNSYLVANIA 

The summary tables of this report dealing with bituminous coal 
7 include for statistical convenience the operations of lignite mines and | 

of mines producing anthracite and semianthracite outside of Pennsyl- 
vania. 

| While these coals constitute a small proportion of the national total, 
locally they are distinct and important industries. To meet the needs 

| of those concerned, separate figures are given in tables 46 and 47. 
) For a detailed analysis of the hard-coal industry outside of Pennsyl- 

vania see Coal in 1930, pages 721 to 726. 

| TaBue 46.—Production, value, men employed, days mines operated, and output per 
man per day at lignite mines in 1935 

{Includes all coal produced in the areas mapped as “‘lignite’’ in U.S. Geol. Survey Prof. Paper 100-A. Note. 
that subbituminous coal, sometimes known as ‘‘black lignite”’, is not included] 

. : orth pout Montana ! Texas Total 

Production (net tons): 
Loaded at mines for shipment__..._.._| 1, 435, 934 1, 862 9, 000 692, 355 2, 189, 151 
Commercial sales by truck or wagon__- 437, 079 11, 241 49, 544 22, 819 520, 683 
Other sales to local trade or used by 

- employees, etc._......-..-.-------_-- 74, 329 95 1, 243 1, 551 77, 218 
Used at mines for power and heat - __-_- 8, 168 45 81 4, 833 13, 127 

Val Total production__..................| 1,955, 510 13, 243 59, 868 721, 558 2, 750, 179 
alue: 

Total_.....---.-------2-2-----.___..--]| $2, 395, 000 $21, 000 $108, 000 $557,000 | $38,081, 000 
Average per ton.._.....2- 2-22 $1. 22 $1. 59 $1. 80 $0. 77 $1.12 

Number of employees: 
Underground...._-_-._.-.-...-----__-- 668 21 82 461 1, 232 
Surface (including strip pits)__-._-._-- 697 34 32 65 828 

Total employees___...-.__.___.____-- 1, 365 55 114 526 2, 060 
Average number of days mines operated_.-- 188 98 177 190 186 
Average tons per man per day___..---.---- 7.61 2. 46 2. 96 7. 22 7.19 
Produced by stripping (net tons).._-..__._| 1, 186, 483 6, 578 4, 373 91, 642 1, 239, 076 

1 Includes output of Daniels, Dawson, Richland, Roosevelt, Sheridan, Valley, and Wibaux Counties.
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Tasue 47.—Production, value, men employed, days mines operated, and output per 
man per day at the principal. hard-coal mines outside of Pennsylvania in 1985 

. [Includes coal classified as anthracite and semianthracite in U. S. Geol. Survey Prof. Paper 100-A, the 
_ Coal Fields of the United States] 

Arkansas, oe 

Virginia Colorado, Total 

; Mexico 

Production (net tons): | 7 
~~ Hoaded at mines for shipment... .--._-.2.----2-2.-----.---| 179,201 | 281, 730 | 411, 021 Ce 

Commercial sales by truck or wagon._...........-.----.-- 1, 462 1, 903 3, 365 | 
Other sales to local trade or used by employees, or taken 

by locomotives at tipple..._--...-......-..-.--.-------- 5, 750 254 6, 004 
Used at mines for power and heat_....----.-----.---------|-------------- 2, 700 2, 700 

Canney tet ProdMetiON.- =n --nnnnnneeaeneeceeececteneneoeee 186, 503 236, 587 423, 090 | 
aiue: 
Total... eee ee $430, 000 $823, 000 $1, 253, 000 
Average per ton...........--.-------------.-.------------- $2. 31 $3. 48 $2. 96 

. ————SsSs SS 

Number of employees: 
Underground. -_-....---.-.---.--------------------------- 506 849 1,355 
Surface (including strip pits)...........-..-.-..-----.----- 118 179 297 

Total employees._...--...-...._--....---...-.---.--.--- 624 1, 028 1, 652 | 
Average number of days mines operated. ...--...-------.----- 163 | - 117 134 
Average tons per man per day..----..------------------------ 1. 84 1. 96 1.91 

PART 2.—PENNSYLVANIA ANTHRACITE ?2 | 

By F. G. Tryon, H. L. Bennit, anp J. R. BRADLEY | | 

There were a number of important developments in the anthracite | 
industry during 1936. Demand improved, a wage agreement was 
concluded, and Anthracite Industries, Inc., was organized. The plan | 

___ to coordinate prices, initiated in 1935, was continued. eee 
Production.—Production of anthracite increased about 5 percent 

over 1935. According to preliminary figures, the total output of the — 
legitimate operations was 54,760,000 tons, including a relatively small 
quantity of semianthracite from Sullivan County (see table 1A). | 

Shipments of all sizes from breakers and washeries in 1936 totaled 
46,979,000 tons, an increase of 5.2 percent over 1935. The greater 

~ part of the increase of 2,336,000 tons occurred in the last quarter of 
the year." (See fig. 55.) | . 

1 935 Data 2 for 1936 are preliminary; detailed statistics with final revisions will be released later. Data for 
are . , 

138 Anthracite Bureau of Information.
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| The principal statistics for 1935 and 1936 are summarized below: 

TaBLE 1A.—Salient statistics of the Pennsylvania anthracite industry, 1935-86 

{Including colliery fuel, dredge and washery coal. All tonnage figures represent net tons of 2,000 pounds] 

| | Percent of 
- 1935 1936 ! change in 

1936 - 

Production..........---------------cese-eeeeeeeeeeceeeeee--e-| 52,158,783 | 54,760, 000 +5.0 
Value at mines: 

Total.....-------.------------n--e-------2----------------| $210, 131, 000 | $226, 000, 000 +7. 6 
Average per ton, all sizes._-..........------.---.---------- $4. 03 $4. 13 +2. 5 

Average retail price: 
Stove coal, curb delivery *.........--.--.----------------- $11. 42 $11. 73 +2.7 

Stocks in yards of producers: 
JAN. 1 nen nnnnnnn nnn ene nceeneeneceeeeeeeeneeene-e----| 1,921,000] 1,911, 000 —.5 
Dec. 31.-.---------------.-2---2-22----22-2--2ss22-2-2-2--| 1,911,000 | 1, 409, 000 —26.3 

| Exports.........---------------2-----s-.-2--------------------| 1,609,000 | 1,678, 000 +4.3 
Imports. .-----------.-.-2.2os22-2es2es se eeeeeeseeseeeeee eee 571, 000 615, 000 47.7 
Consumption (calculated) .......-..-...-.-----------.--------| 51, 100, 000 54, 199, 000 +6. 1 
Number of men employed 3._.....-...------.---.2- eee ~ 103, 269 102, 300 —.9 

1 Figures for 1936 are in most instances preliminary and subject to revision. 
2 Bureau of Labor Statistics, with allowance for months between the quarterly returns. 
3 Figures for anthracite in 1936 are estimated from the report of the Pennsylvania Department of Mines, 

with allowance for employees of dredge operators and strip contractors. . 

The foregoing figures do not include the output of unauthorized 
| mines, exact statistics of which are not obtainable. An estimate 

of the Anthracite Institute for 1936 is approximately 2,500,000 tons. 
This tonnage is in addition to the official statistics of production. 
Thus, the illicit production of and trade in anthracite continued to be a 
problem. Late in the year the Governor of Pennsylvania announced 
that a commission would be appointed to investigate and report on the 
situation. 

woo | 
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FIGURE 55.—Trends of production and stocks of Pennsylvania anthracite, 1928-36. 

Consumption.—Consumption, based on production, plus imports, 
' minus exports, and the change in producers’ stocks at the beginning 

and end of the year was 54,199,000 tons, an increase of 6.1 percent 
over the 1935 (revised) figure. Sales of unauthorized coal have not 
been considered in either year. 
Mstribution.—Loadings at Lake Erie ports amounted to 689,000 

tons, an increase of 23.3 percent over 1935. Receipts at Duluth- 
Superior increased 69.8 percent in comparison with 1935. Shipments 
off lake docks also increased, in this case 17.2 percent. Tidewater 
receipts of anthracite in the New England States (including imports)— 
1,398,000 tons—were approximately the same as in 1935, and receipts 
by rail were slightly below the 1935 tonnage. Total receipts in New 
England declined 2.2 percent. | 

Trend of stocks.—Producers’ stocks in the first quarter of 1936 aver- 
aged about 300,000 tons a month less than in the corresponding quar-
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ter of 1935, were about 150,000 tons a month more during the follow- _ 
ing 6 months, and in the last quarter were approximately 500,000 
tons a month less than in the December quarter of 1935. At the close 

_ of the year stocks were 500,000 tons less than in 1935. 
| Stocks on lake docks in January (220,000 tons) reached the low 

point in April and the peak in August (444,000 tons) and closed the 
year at 323,000 tons—10 percent greater than in 1935. | 

Stocks held by 233 representative dealers totaled to 472,000 tons in 
January, reached the low point in March at 381,000 tons and thehigh 

~ in July at 679,000 tons, and in December were 593,000 tons, or slightly — 
above the 1935 figure. 

Stocks at electric power utilities changed very little during the 12 
months and averaged 1,100,000 for the year, a figure almost identical 
with that for 1935. | 

The weather—The mean temperature in the chief anthracite- 
consuming area in January was about 3° above normal, February 

-°. 8° below normal, and March 6° to 8° above normal. From Septem- 
ber, to November, inclusive, the mean temperature was about 2° 
below normal and Decmeber 4° to 6° above normal. 

The heavy rains and resulting flood in the spring of 1936 forced the 
: closing of certain properties and later entailed heavy expense for 

pumping. It is probable that while the flood brought downstream 
unusually large quantities of fine material, dredge operators will find 
increased difficulty in separating the debris from the coal. | 

Industry cooperation.—A ‘coordinator’ was appointed for the New 
York City market, where a fair-trade-practice agreement and open 
price posting was adopted. The coordinator also endeavors to elim- 
inate the competition of illicit anthracite. Producers and wholesalers, 
as well as retailers, cooperated in the scheme. a 

Anthracite Industries, Inc——In .the summer of 1936, Anthracite 
Industries, Inc., was organized as a cooperative effort by anthracite 
producers to promote the greater use of anthracite. 
Representatives of the organization have been located in-17 of the —— ———— 

anthracite-burning areas; their duties include coordinating the efforts , 
of the retailers, the equipment manufacturers, the equipment dealers, 
and the heating contractors. Demonstrations were held in a number 
of cities where automatic heating devices using anthracite were 
displayed. 

Prices —During the first quarter of 1936 the circular price of 
anthracite stove coal was the same as in the corresponding quarter 
of 1935, but in the succeeding 5 months was above the 1935 figure, | 
while in the last quarter the price was $0.50 below the 1935 figure. 
The circular price of buckwheat remained the same as in 1935. (See 
fig. 56.) 
a preliminary estimate, based on returns from companies repre- 

senting two-thirds of the tonnage, indicates that the average value 
of all shipments, local sales, and colliery fuel in 1936 was $4.13 per 
ton compared with $4.03 in 1935. If confirmed by final reports from 
the companies not yet heard from, this points to a slight increase in 
average sales realization compared with the year before. The reali- 
zation, however, was still far below the $5.22 obtained in 1929. 

Signs of a slight increase in average realization during 1936 are 
also found in the prices paid by Canadian buyers for American an- 
thracite. The Canadian Government, for customs purposes, keeps a 

153336—87——56
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| i j ted, computed at — record of the fair market value of the coal impor , 
the point of origin f. o. b. mines. For 1935 and 1936 this record shows 
the following average prices paid per net ton: | 

| — : 1986 1986 0 45 . | 

, Frepared sizes, including pea____._..._.._._--__-- 6. at 6. 36 +80. 15 
: Sizes below pea____...._.----_____-.-_________- e S : 3 1:3 

All BU eo oo a aaa nnn n nnn n . : 

The value at the mines of the anthracite produced in 236 is esti- 
mated at $226,000,000, an increase of 7.6 percent over 5. 
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TABLE 2A.—Statistical summary of monthly developments in the Pennsylvania anthracite industry in 1936 

1 

[All tonnage figures represent thousands of net tons] 

| 1936 ! 

“jan |Fobru-la- | aca | are | ane ae Iacecal Sep. | Octo- [Novem|Decem-]| nop || total anu- | Febru- ‘ ep- cto- |Novem-|Decem- ota ary ary | March April | May | June | July |August tember| ber ber ber Total | 

Production, including mine fuel, local sales, and dredge | 
coal: | 
Monthly total_._...--.....---..-.............-..--.--| 5,333 | 6,975 | 38,061 | 4,773 | 5,121 | 4,306] 3,925 | 3,503 | 3,874 4,608] 4,334] 4,947 || 54,760 52, 159 
Average per working day.....-.---...-.-.--------~--~- 205 285 118 191 205 166 151 135 155 177 188 190 180 172 : 

Shipments, breakers and washers only: 3? Monthly total, | ! 
all sizes... 0. . wee eee eee een ee nen neee-e---| 4,865 | 5,934 | 2,420 | 4,217 | 4,274] 3,516 | 3,845 | 2,917 | 3,440 | 3,942) 3,783 | 4,317 || 46,979 || 44, 643 

Distribution: | 
Lake loadings...-............-----.-------------- eo |e eo ene [=e eee 44 57 114 104 131 138 54 29 18 (3) 689 559 
Receipts at Duluth-Superior.........-....-.---------|------~-|------4-]----2--- |e ee eee 110 24 63 63 36 13 |.....,--|----..-- ‘309 182 ; 
Shipments from lake docks......-......-.------------ 73 99 17 17 31 91 31 42 49 73 55 55 633 540 
New England receipts: b . 

By tide (including imports). ............-.-.---.- 161 8 107 125. 163 102 125 114 86 112 116 98 1, 398 1, 374 
By rail_......-..----------.---------------- eee 381 472 209 246 400 300 266 234 204 351 - 361 375 3, 889 4, 030 

Exports...-- 2-2. eee ene ne ne wen enn eenee 158 210 89 112 212 112 102 108 135 155 141 144 1, 678 1, 609 
Imports... 20-2. eee ee ewe een 82 56 44 46 87 38 47 82 46 38 54 45 615 871 

Industrial consumption by: | | o 
Railroads (class I only)._.........-.---------.-------- 159 155 136 120 117 116 152 108 106 127 187 153 1, 586 1, 470 Bi 
Electric-power utilities. .-----.-.2------- 22 - eee 169 172} 126 148 153 153 171 182 175 172 162 169. |} 1,952 1, 792 

Stocks at end of period shown: | | | 
Railroads (class I only)........---.------------------- 204 232 202 194 250 255 294 202 308 344 334 320 320 198 
Electric-power utilities. .......-....--.--.---.--------| 1,088 | 1,075 906 | 1,034] 1,057 | 1,099 | 1,336 | 1,101 | 1,099} 1,114| 1,089 | 1,100 1,100 1, 107 
Stocks on lake docks.........-...-.------------------| 220 127 109} 102 257 277 364 444 443 403 | 378 323 323 293 
Retail stocks, 233 representative dealers.............-- 472 | Fr 381 432 618 634 679 678 654 647 642 593 593 571 
Producers’ stocks !........-..------------------------| 1,217 52 458 369 853 | 1,240] 1,556] 1,992] 2,347) 1,771 | 1,732} 1,409 1, 409 1,911 

Prices at mines, average per net ton: 4 | 
Company stove......-.-...----.------------------.--| $7.25 | $7.25 | $7.25 | $6.25} $6.35 | $6.35] $6.45 | $6.55 | $6.75 | $6.75 | $6.75 | $6.75 || $6.73 $6. 71 
Company buckwheat no. 1-...-.-.-.-.....-........--| $8.25 | $3.25 | $3.25 | $3.25 | $3.25 | $3.25 | $3.25 | $3.26 | $3.25 | $3.25 | $3.25 | $3.25 || $3.25 $3. 25 

; Average price paid by Canadian buyers, f. 0. b. American | | 
mines: 

Prepared sizes, including pea_.........----.---.------| $6.73 | $6.76 | $6.81 | $6.28 | $5.96 | $5.83 | $6.03 | $6.14] $6.24] $6.35 | $6.37 | $6.43 || $6.33 $6. 18 
Retail prices (average 25 cities) 26 | 

Stove... 2.2.2 eee ene nnn | $12. 07 Qe o $11. 80 (7) (7) $11. 36 & $11. 68 (7) Ya $11. 80 || $11. 73 $11. 42 
Chestnut....-....-.-.-...-.--------------------------| $11. 76 ) (7 $11. 61 (7) (%) $11. 20 7 $11. 62 (*) (*) $11. 81 || $11. 58 $11. 16 . 

Wholesale prices, index numbers (1926=100).............. 82. 3 82, 6 82. 5 80. 0 76. 6 77.0). 78.6 79.1 80. 6 81.8 82. 4 82.3 80, 5 79. 7 
Labor conditions: § 

Index of employment (1929 average=100).......-.....| 59.1 61, 2 52. 5 49.8 54.9 51.2 48, 4 41.1 47.6 49.9 51.5 54.8 51.8 53. 2 
Index of pay-roll totals (1929 average=100).......--.-.) 54.4 76, 7) 426 286] 563] 420) 372] 3814) 349) 485; 403), 554 45.7 47.5 

| , | 

1 Subject to revision. 4 Quoted by trade journals in New York market. 7 No data. CO 
3 As reported by the Anthracite Institute. 5 Computed from Quarterly Trade Returns of Canada. 8 Bureau of Labor Statistics index numbers. a] . 
3 Less than 500 tons. 6 Bureau of Labor Statistics, curb delivery. . oy bk 

| | 

| po 
| : |
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__ Exporis——Anthracite exports in 1936 were 4.31 percent greater 
than in 1935. Of the 1936 exports 71.6 percent was cleared through 
the Buffalo customs district. Canada took 99.0 percent in 1935 and 
99.2 percent in 1936. Imports of anthracite into the United States 
in 1936 were 36.7 percent of exports." | 

Changing sources of supply characterized the market for anthracite 
in Canada. | 

Imports of anthracite into Canada in 1934, 1935, and 1936 were 
3,537,000, 3,451,000, and 3,561,000 tons, respectively. In 1934, 
1935, and 1936 the United States supplied 51.0 percent, 48.4, and 47.3 
percent, respectively; Great Britain, 46.5 percent, 42.1, and 36.8 per- 
cent, respectively; Germany, 2.0, 5.9, and 10.6 percent; French | 

| Indochina, nil, 1.6, and 3.5 percent; Belgium, 0.5, 2.0, and 1.3 percent; 
- and the Netherlands, nil, nil, and 0.4 percent, respectively. | 

| The estimated displacement of coal by natural gas used for domestic 
purposes in Canada in 1935 was 640,000 tons, the highest figure since 

| 1931, when the amount was 680,000 tons. Fuel oil for domestic use 
and building heating also gained, the amount representing 784,000 
tons of coal in 1934 as against 693,571 tons in 1933.5 — | 
Imports—Imports of foreign anthracite into the United States 

increased 7.7 percent over 1935. Nearly three-fourths of the total 
| originated in Russia and practically all of the remainder in Great 

Britain. _ As usual, nearly all of the imports entered the New England 
| tates. 

| Imports of coke into New England States and New York increased 
| from 198,041 tons in 1935 to 203,127 in 1986. Coke imports from 

Belgium ranked first and were two and one-half times greater than 
: the previous year; the Canadian figures did not differ greatly, but a 

| decrease took place in receipts from Germany and Great Britain. 
About 36 percent of the imports entered the New York customs 

| districts and 22 percent the Massachusetts, 19 percent the Los 
| Angeles and San Francisco, and 9 percent the Buffalo district. 

Imports of fuel briquets amounted to 20,350 tons, an increase of 
21 percent over the 1935 figure. All were imported from Belgium 
and entered the Massachusetts customs district. 

| Freight rates——The motor-compelled rates applicable to anthracite 
handled by rail, which became effective in 1935, were maintained 
during the year. | 

Competitive fuels —A further increase in the use of competitive 
fuels for domestic consumption is indicated for 1936. The statistical 
trend of the competition of other fuels with anthracite may be found 
in the chapter on Coke and Byproducts. (See p. 920.) 

Range- and heating-oil sales continued to show increases. Sales of 
range oil amounted to 21,526,000 barrels in 1935 compared with 
15,756,000 in 1934; the New England States, New York, and New 
Jersey took 16,952,000 barrels, an increase of 3,380,000 over 1934. 
Sales of heating oils proper, for domestic and commercial purposes, 
totaled 76,853,000 barrels in 1935, an increase of 26.3 percent over 
1934. The 1934 figure was an increase of 21.3 percent over 1933. In 
1935, for the first time, oils used for heating exceeded those used for 
the bunkering of vessels. 

14 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 

15 Coal Statistics for Canada, 1934 and 1935, p. 8.
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Sales of natural gas to domestic consumers, which includes gas 

used for house heating, increased 8.3 percent over 1935, according to | 

| the American Gas Association. Sales in 1936 in New York were 4.3 

percent and in Pennsylvania 9.2 percent more than in 1935. , 

Sales of manufactured gas for domestic cooking, water heating, and | 

gas lighting decreased slightly in comparison with 1935. Sales for 

house heating, however, again showed a noteworthy increase—21 

percent over 1935. | | 
Sales of liquefied petroleum gases increased sharply, jumping from ~ 

509,000 barrels in 1935 to 714,619 in 1936, or 40.4 percent. Sales in - ——— 

| 1935 were 21 percent over the 1934 figure. 
The use of byproduct coke for domestic purposes amounted to 

9,643,507 tons in 1936 compared with 9,161,930 in 1935, and sales | 

of beehive coke sold for domestic purposes totaled 377,836 tons as 

against 264,406 1n 1935. 
The production of fuel briquets totaled 1,124,973 tons—30.7 per- 

cent more than in 1935. In 1936 briquets manufactured in the Kast- | 

ern States comprised 31.2 percent of the national production com- 

pared with 35.9 percent in 1935. The average value per ton in the 

Eastern States continued to decline, having been $4.72 in 1934, 

$4.48 in 1935, and $4.19 in 1936. Packaged-fuel data are not included | 

in the foregoing. Imports of briquets in 1935 and 1936 were 16,778 

and 20,350 tons, respectively. The production of petroleum . coke | 

declined from 1,458,000 tons in 1935 to 1,378,000 in 1936, or by 5.5 

percent. : | 

Sales of both mechanical stokers and oil burners again increased. 

Sales of mechanical stokers for residences and apartment houses in 

1936 totaled 80,924, an increase of 82.7 percent over 1930. Sales in 

- 1935 were 73.7 percent over 1934. Shipments of domestic oil burners 

in 1936 numbered 157,413 (41.9 percent over 1935), which was about . 

43 percent over the 1934 figure. | 
ss Wage agreement.—A new wage agreement between anthracite mine | 

operators and the United Mine Workers of America was consummated — 

early in the year and approved by the Tri-District Convention in 

| June 1936. The agreement, which expires April 30, 1938, mainly 

provides for a 7-hour day and a 5-day week from May 1, 1937, at the | 

same daily wage rate as was previously paid for 8 hours, and the com- 

plete check-off of union dues by the operators. A clause also provides 

for full responsibility on the part of district and international officers 

of the United Mine Workers of America to prevent strikes in viola- 

tion of the agreement. 
Employment.—The number of men employed at the anthracite 

mines declined from 103,269 in 1935 to 102,300 in 1936, or about 1 

percent, according to the Pennsylvania Department of Mines, with 

allowance for employees of dredge operators and strip contractors. 

Employment in 1935 was 5.4 percent less than in 1934. The number 

of men on strike in 1935 was the lowest since 1930. 

Mechanical loading—All the related facts of deep-mined produc- 

tion, tons mechanically loaded, and purchases of new equipment 

indicate the continuing importance of mechanized loading in the 

anthracite field. 
Tables 17A to 20A, inclusive, show the coal mechanically loaded 

through 1935. In 1935, 9,279,057 tons were handled compared with 

9,284,486 tons in 1934, a slight decline of 5,429 tons. In connection
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with this small drop note that the total production of deep-mined 
anthracite was 43,679,000 tons in 1935 and 48,574,000 tons in 1934. 

| A further advance in the degree of mechanized loading is therefore 
| recorded for 1935 in that 21.2 percent of the deep-mined output was 

mechanically handled compared with 19.1 percent in 1934. | 
| | Preliminary reports to the Pennsylvania Department of Mines 

| indicate a total of 11,019,235 tons of anthracite loaded mechanically 
in 1936, and it is known that large purchases of new equipment were 

| made during the year.’ In 1935, mine operators reported 1,593 con- | 
' veyors in use, including hand-loaded types as well as those equipped 
with duckbills or other self-loading heads. In 1936, 28 manufacturers 
of equipment reported that 312 new units were sold, which compares 
with 354 units sold by the same manufacturers in 1935. It is not 
possible to segregate these sales as to whether they were for replace- 
ment of worn-out or obsolete machinery, or for entirely new installa- 

; tions to replace hand loading. 

7 FINAL STATISTICS OF ANTHRACITE IN 1935 

7 7 SOURCES AND ACKNOWLEDGMENTS | | 

| Tables 3A to 27A present the final detailed statistics of operations 
7 in the anthracite industry in 1935, The principal data were issued in 

| the mimeographed report Pennsylvania Anthracite Coal Tables, 1935, 
| released January 16, 1937, and the detailed record is preserved for | 

| permanent reference in*this*volume. | 
_ The statistics are based upon reports courteously furnished by mine 

| | operators under the system of voluntary cooperation used in all | 
| statistical services of the Bureau of Mines. 

The Bureau’s standard inquiries relate to production, value of prod- 
| uct, employment, and mechanical equipment of the mines. In 1935, 

certain supplementary questions were asked regarding cost of ma- 
terials, fuel and power, wages paid, and number and total compensa- 
tion of salaried employees. These additional items were requested 
for 1 year only and were added to avoid what would otherwise have 
been serious duplication of statistical questionnaires. A general 
Census of Business had been undertaken for the year 1935, designed 
to cover all branches of American industry and trade. At the sugges- 
tion of the Central Statistical Board, it was arranged that these 
supplementary inquiries regarding anthracite should be carried on 
the Bureau of Mines annual return. The Bureau was responsible for 
their collection and tabulation, and throughout the records remained 
in the confidential custody of its sworn employees. The results have 
been published in multigraphed form by the Bureau of the Census, 
and a detailed report has been issued under the title, ‘Employment 
and Related Statistics of Mines and Quarries, 1935, Part I[—Penn- 
sylvania Anthracite.” ” 

To all operators responding to the unusually heavy requests for 
information in 1935, cordial thanks are extended. 

The tables in the present chapter are confined to the standard items 
covered in previous reports of the Bureau of Mines. 

16 Plein, L. N., and Tryon, F. G., Sales of Mechanical Loading and Cleaning Equipment for Use in 
ol Mines in 1936: Min. Cong. Jour., February 1937, pp. 57-60. See also the chapter on Progress in Mine 

7 Tryon, F. G., Otero, M., and Ashmead, D. C., Employment and Related Statistics of Mines and 
Quarries, Part II—Pennsylvania Anthracite’ Works Progress Administration National Research Project 
on Reemployment Opportunities and Recent Changes in Industrial Technique, Report E-4.
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FIELDS AND OPERATIONS INCLUDED 

_ The Pennsylvania anthracite wndustry—Trade practice and _his- 
torical usage recognize two major divisions in the coal industry of the 
United States—bituminous coal and Pennsylvania anthracite. An- 
thracite and semianthracite are mined in parts of Virginia, Arkansas, 
Colorado, and New Mexico. Locally these coals represent distinct 
and important industries; but the tonnages involved are small, and for 
statistical convenience they are usually grouped with the totals of the a 

-........ bituminous coal industry, and they have been so grouped in this re-- 
port. Separate figures, however, are given in table 47. oe 

The Pennsylvania anthracite industry, as here defined, includes all 
- the nonbituminous fields of that State. Trade usage commonly 

- includes with Pennsylvania anthracite the output of the Bernice 
: Basin in Sullivan County, although the coal of this basin is officially 

classified as semianthracite, according to the tentative standard of 
coal classification adopted by the American Society for Testing 

Materials. 
° Districts and fields —The main anthracite region is divided into 

three subregions or districts—Lehigh, Schuylkill, and Wyoming. 
This is the areal grouping most commonly used in trade statistics, and 
it is followed also in the district organization of the United Mine | 
Workers of America, in which district 1 corresponds to the Wyoming 
trade region, district 7 to the Lehigh region, and district 9 to the 

: Schuylkill region. The district grouping, therefore, is used in the 
primary tables of this report. For technical operating studies, how- | 
ever, a grouping into four fields—Northern, Western Middle, Eastern 
Middle, and Southern—is preferred because it follows more closely 
the geologic conditions which largely influence the methods and costs 
of mining. The field grouping is followed in tables 7A and 9A. The 

| Northern field is coterminous with the Wyoming district. That part 
of the Southern field lying east of Tamaqua, known as the Panther 

__...._.. Creek Valley, and the Eastern Middle field make up the Lehigh dis-... .. --__ 
trict. That part of the Southern field west of Tamaqua and the 
Western Middle field comprise the Schuylkill district. 

Small mines and intercompany sales—No attempt was made to | 
cover the production of illicit or bootleg coal, the quantity of which 
produced in 1935 has been variously estimated at approximately 
4,000,000 tons. All known legitimate operations are included in the 
statistics. In recent years, conditions have favored the development 
of numerous small mines operating on lease or subcontract and pro- . 
ducing run-of-mine coal, which is sold to larger companies for prepara- 
tion at a breaker. At the same time there has developed an increasing 
transfer of coal from one operation to another, and one of the largest 
companies has built great central breakers to which coal from numer- - 
ous collieries is shipped by rail for preparation. These tendencies 
have increased the complexity of the task of compilation, but great 
care has been exercised to avoid double counting of the tonnage pro- 
duced by one operator and prepared for market by another, so that the 
figures are believed to represent the net quantity of merchantable coal 
plus the fuel used by the collieries themselves. At the same time, 
the employees of operators producing run-of-mine only have been 
included, since they have received wages from the industry and have 
contributed to the final product. —
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Reports from stripping contractors —On account of the great increase 
in the quantity of coal mined by stripping, the Bureau of Mines has 

| for some years made special arrangements to record the employees of - 
strip contractors. A special report is obtained from all known strip 
contractors of the number of men employed and days worked during 
the year. In 1935 it was found that an average of 3,053 men was 
employed by the strip contractors. These men are properly to be 
counted in the working force of the industry and are included in the 
tables of thisreport. Care is taken, however, to avoid double counting 

| of production between the contractor and the colliery company for 
_ which the work is done. » 

| | STATISTICAL SUMMARY 

TasLE 3A.—Statistical trends of the Pennsylvania anthracite industry, 1981-85 

1931 1932 1933 1934 1935 

Production: — . ° 
_ Loaded at mines for shipment: 

Breakers-_-....--.--------net tons_-|151, 264, 291 |!42, 994,291 | 41, 780,739 | 49,435,764 | 44, 369, 285 
Washeries...........--..----do..--| 1, 295, 190 648, 086 1, 231, 984. 966, 804 1, 794, 402 
Dredges.................-...d0_.-- 199, 268 252, 346 322, 686 353, 754 374, 142 

Sold to local trade and used by em- . 
ployees....-...---.-.---...net tons__| 2,901,117 | 2,810,387 | 3,249,552 | 3, 285, 936 2, 874, 970 

Used at collieries for power and heat . 
net tons..| 3,985,786 | 3,150,161 | 2,956,383 | 3,126,033 2, 745, 984 

Total production__........-.-.do....] 59, 645, 652 | 49, 855,221 | 49, 541,344 | 57,168,291 | 52, 158, 783 
Value at breaker, washery, or dredge-. -.--|$296,355,000 |$222,875,000 |$206,718,000 |$244,152,000 | $210,131,000 
Average sales realization per net ton on 

breaker shipments: 
Lump and broken._._...--......-.-... $6. 74 $5. 69 $5. 43 $5. 43 $5. 16 
Eigg........--------..----------------- $7.01 $6. 17 $5. 90 $5. 88 $5. 44 
Stove........-.-.-2.- 22 $7. 37 $6. 53 $6. 25 $6. 23 $5. 87 
Chestnut......-....--.22-2-2-2 $7. 21 $6. 26 $5. 95 $5. 98 $5. 64 
Pea_....--..-..-.-.-----2-- eee $4. 76 $4. 55 $4. 22 $4. 40 $4.16 | 
Total domestic. .........-..--2-222 28 $6. 87 $6. 09 $5. 78 $5. 80 $5. 45 
Buckwheat No. 1l..-.---..22--- 2-2 ee $2. 79 $2. 83 $2. 84 $2. 86 $2. 88 
Buckwheat No. 2 (rice)_....-....-.--.- $1. 52 $1. 52 $1. 50 $1. 56 _ $1.74 
Buckwheat No. 3 (barley)........_.-.- $1. 03 $0. 97 $1. 00 $0. 97 $1. 08 
Boiler. -_......-.-...-.-..------------- $0. 29 $0. 81 $1. 24 $1. 25 |... 
Other, including Buckwheat No. 4...- $0. 57 $0. 55 $0. 63 $0. 71 $0. 57 
Total steam. _...-...2-2- 2-2 $2. 00 $1. 98 $1. 93 $1. 98 $2. 03 
Total, all sizes_......---.--.2.2---- Lee $5. 35 $4. 74 $4. 46 $4. 53 $4. 29 

Percentage by sizes in total breaker ship- 
ments: 
Lump and broken. ...._....-percent._- 0.3 0.3 0. 4 0.3 0.3 
Egg...-.....---..-------.-.-----d0...- 9.6 9.1 8.5 7.9 7.0 
Stove_.....-.--.-.--.-----.-.....d0.... 23. 6 23. 7 22.8 22.4 21.8 
Chestnut_..........---....-.-.--d0_... 25.0 24.3 24.0 - 26.5 26. 1 
Pea_..-.-----._--.-- 2-2-2. do. 10. 3 9.9 10. 2 10. 6 10. 7 
Total domestic. __.-.............do__-- 68. 8 67.3 65.9 66. 7 65.9 
Buckwheat No. 1.-.---.....-...do__-- 14.9 15. 5 15. 2 15.3 15.1 
Buckwheat No. 2 (rice).........do..-- 8.6 8.6 8.9 8.6 9.3 
Buckwheat No. 3 (barley)..--...do.... 6.7 7.2 7.8 7.6 7.8 
Boiler_.....-....-.-----.-..._---do__-- 0.2 0. 2 0.1 (2) ween ncne anne 
Other, including Buckwheat No. 4 

percent_. °0.8 1.2 2.1 1.8 1.9 
Total steam____.......-.....-._.do___- 31.2 32.7 34. 1 33. 3 34.1 

Producers’ stocks on Dec. 31 3____net tons..| 3,073,000 | 1,732,000 {| 1,106,000 | 1,921,000 1, 911, 000 
Exports....._.-...-..-.--.----....._do_-..| 1,778,000 | 1,303,000 | 1,035,000 | 1, 298, 000 1, 609, 000 

Imports.....-.-...-.-.-.--..---.---.do_--- 638, 000 607, 000 456, 000 478, 000 571, 000 
Consumption (calculated)-_..........do__-_| 58, 408, 000 | 50, 500,000 | 49,600,000 | 55,500,000 | 51, 100, 000 
Capacity in operation (calculated) _._do----|100, 000, 000 | 94,000,000 | 83, 000,000 | 84,000,000 | 84, 000, 000 
Average number of days worked..._.__--_-- 121 162 182 207 189 
Man days lost on account of strikes and 
lock-outs_.__-------------------2 2 - eee 570, 664 289, 523 686, 692 774, 856 763, 307 

Number of men on strike during year._---- 65, 907 34, 259 50, 948 38, 994 26, 127 
Average number of men employed_..-..--- 139, 431 121, 243 104, 633 109, 050 103, 269 
Output per man per day__....._net tons.- 2. 37 2. 54 2. 60 2. 53 2. 68 
Output per man per year_...._......do_-_- 428 411 473 524 505 
Quantity cut by machines_.__-......do_---| 1,587,265 | 1,674,223 | 1,648,249 | 1,981,088 1, 848, 095 
Quantity mined by stripping_.......do_---| 3,813,237 | 3,980,973 | 4,932,069 | 5,798, 138 5, 187, 072 

1 Includes 122,894 tons of coal stored at collieries in 1931 and 33,060 tons in 1932. 
3 Less than 0.1 percent. 
3 From records of the Anthracite Institute. Figures represent prepared coal on the ground at the breaker.
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TABLE 3A.—WStatistical trends of the Pennsylvania anthracite industry, 19381—35— | 
Continued | 

1931 1932 1933 1934 | 1985 

Quantity loaded by machines under “ 
ground............----.-------net tons_.| 4,384,780 | 5,433,340 | 6,557,267 | 9,284,486 | 9, 279, 057 

Distribution: . 
Total receipts in New England 4 

| net tons..| 7,064,000 | 5,689,000 | 5,252,000 | 5,992,000 | 5, 404, 000 a 
Exports to Canada_...-,.-------do.---| 1,772,000 | 1,301,000 | 1,027,000 | 1,266,000 | 1, 592, 000 | 

- Loaded. into vessels at. Lake. Erie 5 - -f oo ee vo 
net tons..| 761, 000 294, 000 425, 000 607, 000 559, 000 

Receipts at Duluth Superior 6...do_.-.| 300, 000 66, 000 135, 000 229, 000 182, 000 | 

lite From records of the Massachusetts Department of Labor and Industries, divison on the necessaries 0 
ife, 

5 From records of the Ore and Coal Exchange. 
6 From records of the United States Engineer Office, Duluth, Minn. 

PRODUCTION, BY WEEKS AND MONTHS | 

The following tables summarize the statistics of weekly and 
~ monthly production of anthracite first published in the Bureau of 

Mines’ weekly coal reports. Statistics of current output are estimated 
from records of cars of anthracite loaded by the nine railroads that 
serve the region, checked in turn against tonnage reports from trade | 
sources. The weekly and monthly figures, as given in tables 4A and 
5A, have been adjusted to the annual total ascertained by direct | 
canvass of the operators themselves. 

TaBLE 4A.—Estimaied weekly production of Pennsylvania anthracite in 1935, 
| wn net tons 

Weekly | ber of Weekly | berof eekly er Oo Daily : eekly er 0 Daily 
Week ended produc: von average Week ended produc: ai average 

days days 

Jan. 5....--...--.--| 1931,000 | 14 | 2234, 200 |] July 20.-....--..--.] 803,000 6 133, 800 
Jan. 12___...--..-..| 1, 231, 000 6 205, 200 || July 27....----.----] 881,000 6 146, 800 
Jan. 19_...--.--.---| 1, 247, 000 6 207,800 || Aug. 3.--..--..-.-.} 950,000 6 158, 300 
Jan. 26_....--------| 1, 369, 000 6 228, 200 |] Aug. 10_---.--..--.] 473,000 6 78, 800 
Feb, 2...----------] 1,515, 000 6 252, 500 |} Aug. 17.-.---------] 481,000 6 80, 200 
Feb. 9_..----------| 1,371, 000 6 228, 500 || Aug. 24....-...-...| 456,000 |. 6 76, 000 
Feb. 16...----.----| 1, 228, 000 6.| 204,700 |} Aug. 31.----...-.--] 1, 198, 000 6 199, 700 
Feb, 23...---------| 875, 000 5.5} 159,100 || Sept. 7.------..-.--| 564, 000 5 112, 800 
Mar. 2...----------| 1,012, 000 6 168, 700 || Sept. 14.-...--.-.--| 814, 000 6 135, 700 
Mar. 9...-.---..---| 755, 000 6 125, 800 || Sept. 21...........-| 1,009, 000 6 168, 200 | 
Mar. 16...-.-------| 712,000 6 118, 700 || Sept. 28._.---------| 1, 563, 000 6 260, 500 
Mar. 23_.-...------| 764,000 6 127, 300 |} Oct. 5.----------.--| 953, 000 6 158, 800 
Mar. 30....--------| 660, 000 6 110,000 |} Oct. 12......-..-.--| 1,125, 000 6 187, 500 
Apr. 6...----------| 687,000 5 137, 400 || Oct. 19.....--..----| 1,037, 000 6 172, 800 
April 138__.._-.....-.} 1, 267, 000 6 211, 200 || Oct. 26_....---.-.-- 793, 000 6 132, 200 
April 20....---...--| 1,324, 000 6 220,700 || Nov. 2....-.---..-.| 635,000 5 127, 000 
Apr. 27..-----..---| 1, 160, 000 6 193, 300 || Nov. 9...-.--.-..--| 554, 000 6 92, 300 
May 4.------------| 961, 000 6 160, 200 || Nov. 16............| 612, 000 5 122, 400 
May I1_-...---.---| _ 975,000 6 162, 500 || Nov. 23....--------] 1,028, 000 6 171, 300 
May 18__--.---....| 1,178, 000 6 195, 500 || Nov. 30-...---.-.--] 990, 000 5 198, 000 
May 25.-----------| 1,334, 000 6 222, 300 || Dec. 7_.-----------| 1,173, 000 6 195, 500 
June 1__-------.--.| 1, 249, 000 5 249,800 || Dec. 14...-...--.-.] 1,140, 000 6 190, 000 
June 8......---.--.| 1,385, 000 6 230, 800 |} Dec. 21.-...--.-.-- 891, 000 6 148, 500 
June 15__------.---| 1,457, 000 6 242,800 || Dec. 28.._---.-----] _ 883,000 5 176, 600 
June 22.__.........| 1, 140, 000 6 190,000 |} Jan. 4, 1986........| 1545,000} 42 | 2240, 400 
June 29.._..-------| 1,493, 000 6 248, 800 |__| 
July 6...----------- 689, 000 5 137, 800 Total__......| 52, 159, 000 303.5} 171,900 
July 13..-.------.-. 644, 000 6 107, 300 

1 Figures represent the output of working days in that part of the week included in the calendar year 1935. 
Figures of total production for the week of Jan. 5, 1935 are 1,108,000 tons, and for Jan. 4, 1936, 1,202,000 tons. 

2 Average daily production for the entire week and not for the working days that fell in the calendar 
year 1935. ,
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| Taste 5A.—Estimated monthly production of Pennsylvania anthracite, 1932-35} 

(Production figures represent thousands of net tons] 

. 1932 1933 1934 1935 

Month Num- . Num- . Num- Num- 
Month- | ber of} Daily] Month- | ber of| Daily| Month- | ber of| Daily| Month- | ber of| Daily 
ly pro- | work-| aver- | ly pro- | work-| aver-| ly pro- | work-| aver-| ly pro- | work-| aver- 
duction | ing | age | duction| ing | age | duction| ing | age | duction} ing | age 

days days days days 

January......| 3,937 | 25 157 3,818 | 25 153 6,102 | 26 231 5,790 | 26 223 
February --_._- 4,061 24. 5} 166 4,287 | 23.5} 182 5,930 | 238.5} 252 4,652 | 23.5 198 
March____...-| 4,838 | 27 179 4,532 | 27 168 6,394 | 27 237 3,228 | 26 124 
April...-.....| 5,686 | 25 227 2,899 | 24 121 4,819 | 24 201 4,763 | 25 191 
May.....--...| 3,311 | 25 132 2,975 | 26 114 5,230 | 26 | 201 5,118 | 26 197 

. June.......-.-| 2,576 | 26 99 3,939 | 26 152 4,168 | 26 160 5,724 | 25 229 
July.....-...-] 3,052 | 25 122 3,688 | 25 148 3,480 | 25 137 3, 502 | 26 135 
August__--...| 3,500 | 27.4 130 4,409 | 27 163 3,570 | 27 132 3,073 | 27 114 
Septem ber---.- 4,151 25 166. 5, 007 25 200 8,962 | 24 165 4,113 24 171 
October-_.....- 5,287 | 25 212 4,725 | 25 189 4,711 26 181 4,132 | 26 159 
November---_- 4,315 |] 24 180 4,825 1 24 201 4, 165 24 174 3,432 | 24 143 

. December---- 5, 141 26 198 4,437 | 25 178 4,687 | 25 187 4,632 | 25 185 

. Total...| 49,855 | 304.5} 164 | 49,541 | 302.5) 164 | 57,168 | 303.5) 188 | 52,159 | 303.5) 172 

; 1 Production is estimated from weekly car loadings as reported by the Association of American Railroads 
and includes mine fuel, coal sold locally, and dredge coal. Does not include an unknown amount of ‘‘boot- . 
leg” production. In computing the average rates per working day, New Year’s, Eight-Hour Day (Apr. 1), 
Memorial Day, Independence Day, Labor Day, Mitchell Day (Oct. 29), Thanksgiving Day, Christmas, 
and, since the war, Armistice Day, have been counted as holidays. Beginning with 1927, Washington’s . 
Birthday is counted as a half holiday. No allowance, however, has been made for church holy days, which 
are observed by many of the miners. Monthly statistics from 1905 to 1925 will be found in Coal in 1925, 
Dp. 427-428, and from 1926 to 1930 in Coal in 1930, p. 741. 

PRODUCTION, BY REGIONS | | 

TaBLE 6A.—Pennsylvania anthracite shipped, sold locally, and used as colliery 
| fuel in 1985, by districts 

Shipments Local sales _ Colliery fuel Total 

District _—_—77 TT ee oT em =: or s =S- 
Net tons} Value! |Net tons} Value |Net tons| Value | Net tons| Value! 

Anthracite region, ex- 
cluding Sullivan 
County , 

Lehigh: 
Breaker product._..| 6, 939, 191|$29, 202,045] 298, 972/$1, 374, 608| 417, 423] $669, 276) 7, 655, 586/$31, 245, 929 
Dredge product. .-_- 78, 578 90, 224)__.--....]_-.-.----_]---------]--- ee 78, 578 90, 224 

Total Lehigh_-____| 7,017, 769] 29, 292,269] 298, 972] 1,374,608] 417,423] 669, 276| 7, 734, 164] 31, 336, 153. 

Schuylkill: 
Breaker product_.__|12, 779, 324| 50, 823,898} 601,978] 2,517,938] 534,259} 767, 541/13, 915, 561| 54, 109, 377 
Washery product.__| 1, 514, 648] 3,528,918] 49,908} 152,674) 17,671] 28,980) 1,582,227} 3,710,572 
Dredge product. --- 295, 564 188, 397| 194, 560 203, 693 2, 538 2,197} 492, 662 394, 287 

Total Schuylkill__|14, 589, 536} 54, 541, 213} 846, 446] 2, 874,305] 554,468} 798, 718/15, 990, 450} 58, 214, 236 
————SSS OOo ele E—=e=—————eeS*>e eS OE ees OOO OE Eee 

Wyoming: 
Breaker product..__}24, 547, 692]109, 796, 25111, 635, 014] 7, 457, 658]1, 517, 529]1, 691, 758127, 700, 235/118, 945, 667 
Washery product.-__ 279, 754 672, 572 1, 160 3, 548] 248,828] 323,138) 524, 742 999, 258 
Dredge product....-|_--.--.---|..--....-..] 19, 227 32, 793|_-..-.-.-}-.-----.- 19, 227 32, 793 

Total Wyoming. -_|24, 827, 446/110, 468, 823]1, 655, 401} 7, 493, 99911, 761, 357/2, 014, 896/28, 244, 204/119, 977, 718 
—S- oS S- _ eee eee eee |e aE ESS DO eS =E—=—eEeeES=SEE]"N. 

Total, excluding Sul- 
livan County: 

Breaker product-_-_.|44, 266, 207|189, 822, 194/2, 535, 964/11, 350, 204|2, 469, 211|3, 128, 575/49, 271, 382}204, 300, 973 
Washery product.._| 1,794,402} 4, 201, 490 51, 068 156, 222} 261,499} 352,118] 2,106,969} 4, 709, 830 
Dredge product. -__. 374, 142 278, 621) 213, 787 236, 486 2, 538 2,197| 590, 467 517, 304 

Total_._..__._....]46, 484, 751/194, 302, 3052, 800, 819]11, 742, 912)2, 733, 248/3, 482, 890/51, 968, 818/209, 528, 107 
Sullivan County:? 

Breaker product-._- 108, 078 300,325} 74,151] 289,115} 12,736] 13,018} 189,965 602, 458 

Grand total__-_-. ~~. |46, 537, 829}194, 602, 6302, 874, 97012, 032, 027|2, 745, 98413, 495, 908152, 158, 783/210, 130, 565 

1 Value given is value at which coal left possession of producing company f. 0. b. mines and does not include 
margins of separately incorporated sales companies. 

2 For 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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PRODUCTION, BY FIELDS AND COUNTIES 

| : Taste 7A.—Pennsylvania anthracite produced, by fields, 1931-35, in net tons . 

[The figures of breaker product include a certain quantity of culm-bank coal, which in 1935 amounted to 
_ 617,000 tons. Data for 1913-25 will be found in Coal in 1925, p. 517, and for 1926-30 in Coal in 1930, p. 747] 

| 981] 932 1933 | . 1984 «=| 1985 

- Anthracite region, excluding Sullivan 7 oo. . — 
County 

Eastern Middle: ) | — CO 
Breakers........-.-.---...----------.--| ! 6, 075,000 | 5,417,755 | 5,536,113 | 6,013, 462 5, 248, 176 
Washeries..............--------------- (1) woeneeeeenee 8,096 |.......-----]..--------.- | 

Total_...............-..-..--.....---| 6,075,000 | 5,417,755 | 5,544,209 | 6,013, 462 5, 248, 176 

Western Middle: to 
Breakers_.........-..-.------_-.------]} 11, 912,000 | 9,153,447 | 9,450,345 | 12,417,648 | 10, 231, 664 
Washeries...........-....-.--....---.-- 916, 000 441, 243 . 830, 361 801, 391 1, 488, 023 , 
Dredges_._.--..-.....----------.---.-- 161, 000 190, 067 233, 210 213,567} 231, 711 

Total........-.-.-.---.-..---..------] 12, 989,000 | 9, 784, 757 | 10, 513,916 | 13, 432,606 | 11, 946, 398 

Southern: a | | | 
Breakers_.....-.-....-----------------| 7, 883,000 | 7,001,313 | 6,274,248 | 7,384, 649 6, 091, 307 , 

Washeries___..........._.-......-.-..- 65, 000 29, 010 77,776 | = 82, 910 99, 204 
Dredges.....-...--.------------------- 298, 000 279, 948 287, 724 409, 448 339, 529 

. . Total......--...-....--....._--.......| 8, 246,000 | 7, 310, 271 | 6,639,748 | 7,877,007 6, 530, 040 : 

Northern: . . 
Breakers..........-..----..-----------| 31, 876, 000 | 26, 938,993 | 26, 109, 575 | 29,322,571 | 27, 700, 235 
Washeries_......--..--..---..2----.-- 403, 000 305, 625 602, 525 302, 540 524, 742 

° - Dredges_..--. 2-22 -e eee e ene feeeeeeee eee] (10, 085 17, 990 29, 165 19, 227 | 

| Total...............-.--.-------.----] 32, 279, 000 | 27, 254, 653 | 26,730,090 | 29,654,276 | 28, 244, 204 

Total, excluding Sullivan County: 
Breakers_.........--.-----..----------| 57, 746, 000 | 48, 511, 508 | 47,370,281 | 55,138,330 | 49, 271,382 
Washeries_............................] 1,384,000 775, 878 1, 518, 758 1, 186, 841 2, 106, 969 | 
Dredges...-...-.-..-....-------.------ 459, 000 480, 050 638, 924 652, 180 590, 467 

| | Total.._.....-.----------------------| 59, 589, 000 | 49, 767, 436 | 49, 427, 963 | 56,977,351 | 51, 968, 818 
Sullivan County: Breakers........-.....-. 57, 000 87, 785 | 118, 381 190, 940 189, 965 

Grand total......................___|] 59, 646,000 | 49, 855, 221 | 49, 541,344 | 57,168,291 | 52, 158, 783 

‘FA small amount of washery product is included with the breaker product. 

TaBLE 8A.—Pennsylvania anthracite produced in 19365, by counties | 

Shipments Local sales 

County oor r—— 
Net tons Value ! Net tons Value . . 

a 1, 441, 092 $5, 546, 253 57, 966 - $273, 689 

Columbia...........-..--..--------------------------- 185, 913 849, 933 23, 533 32, 447 
Dauphin...........2.2--20-- 487, 581 1, 921, 407 150, 318 168, 567 
Lackawanna..........-...--.----.-.-----....-.-....-| 9, 494, 268 | 41, 563, 615 772, 613 3, 735, 496 
Luzerne..........-.----.--.-----.-----------..-.---_--] 18, 716, 042 | 83,871,709 | 1,035,625 | 4, 438, 214 
Northumberland_...-.--....--..-..--------_--...-.--.| 5, 287, 474 | 18, 844, 788 269, 760 997, 924 
Schuylkill.................----...---.---.-------.-----] 10, 253, 386 | 39, 573, 027 470,812 | 2,040, 392 
Sullivan. ._.......-.--.------.-.----------------------| 108, 078 300, 325 74, 151 289, 115 
Susquehanna and Wayne. ...........-----------------] 470,745 | 2, 024, 351 6, 854 38, 132 
Berks, Lebanon, Lehigh, and Northampton ?_........- 98, 250 107, 222 13, 338 18, 051 

Total, 1985. .....---------------------- ee 46, 537, 829 | 194, 602,630 | 2,874,970 | 12, 032, 027 
Total, 19384. .................-------......-....-.--....] 50, 756, 322 | 226, 258,289 | 3, 285,936 | 13, 755, 860 
Change, 1935. __..........._-..............._percent.. —8.3 —14.0 —12.5 —12.5
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| Taste 8A.—Pennsylvania anthracite produced in 1935, by counties—Continued 

Colliery fuel Total Men e 

County $$] en em- 
| Net tons Value Net tons | Value: | Ployed 

| Carbon_.------------------------------------| 87,255 | $105,791 | 1,536,313 | $5,925, 733 3, 79 
Columbia...-.--..-..-----------------------|__ 12,087 15,446 | "221,533 | "897, 826 738 
Dauphin. ...-..--..--.---.--.s-------------- 4,250| 5,713 | 642,149 | 2, 095, 687 1, 230 
Lackawanna..--...------------------------- 548, 842 696, 379 | 10, 815, 723 | 45, 995, 490 21, 403 
Luzerne...._..-.---.--......-2-----2--------| 1,480,326 | 1, 687, 534 | 21, 231,993 | 89,997,457 | 45, 586 
Northumberland..-.-..-..-...-.--..--.-----| 77,105 | "116, 305 | _5, 634, 339 | 19, 959, 017 8, 009 

- S¢huylkill._--..-.-.-..-....-.--.ss---.-----| 534,761 | 802, 253 | 11, 258,959 | 42, 415,672 | 20, 992 
Sullivan...-------.-2.--s--sesseesesss------| —«:12, 736 13,018 | "139,965 | "602, 458 524 
Susquehanna and Wayne-.-_-----.---------- 38, 622 53, 469 516,221 | 2,115, 952 965 
Berks, Lebanon, Lehigh, and Northampton ?_|_-------.---j---.-------- 111, 588 125, 273 43 

Total, 1995..--.-.---------------------| 2, 745, 984 | 3, 495, 908 | 52, 158, 783 |210, 130,565 | 103, 269 
| Total, 1934._.........--..-.------2------.-.| 3,126,033 | 4, 138, 096 | 57, 168, 201 |244, 152,245 | 109, 050 

- Change, 1985_......----------------perceent__ —12.2 —15.5 —8.8 —13.9 |. 5.3 

1 Value given for shipments is value at which coal left possession of producing company f. 0. b. mines and 
does not include margins of separately incorporated sales companies. 

- % Counties producing dredge coal only. 

FRESH-MINED AND CULM-BANK COAL, BREAKER AND WASHERY 
a | PRODUCT 

OO Anthracite is now produced from three sources—from mines, from . 
: old culm banks, and from the rivers that drain the anthracite region. 

As all three sources contribute to the country’s supply, it is important 
| to consider them all to ascertain the total production. No difficulty 

: is experienced in separating the figures of production by dredges. - 
It is difficult to draw a sharp line that can be maintained throughout 
the statistics of the industry, however, between the fresh-mined and 

| the culm-bank coal. 
As the best solution of this problem, the producing companies are 

7 asked to supply separate statements for each breaker, washery, or | 
dredge. These are totaled to form the primary tables of this report 
to show the total quantity of breaker product, washery product, and 
dredge product, with related figures of value, number of employees, 
and time worked. | 

The figures of breaker and washery product, however, are not ex- 
actly equivalent to the fresh-mined and culm-bank coal because of the 
practice sometimes adopted of putting culm-bank coal through a 
breaker, either directly from the bank or after preliminary treatment 
in a washery. | 

In 1935, the total washery product was reported as 2,106,969 net 
tons. In addition, a total of 617,350 tons of culm-bank coal was 
treated at breakers. Of this, 192,790 tons was handled in the Lehigh 
district, 188,584 tons in the Schuylkill district, and 235,976 tons in the 
Wyoming district. , 

A record, by fields, of the culm-bank coal put through breakers is 
given in table 9A. 7 

TaBLE 9A.—Culm-bank coal put through breakers, by fields, 1929-35, in net tons . 

| Eastern Western Year Northern Middle Middle Southern Total} 

1929. ene eeeeeeee-| 73, 000 15,000} 116,000 | — 223, 000 427, 000 
1930___.--.---.--..-----sesseseetsseeee-| 45, 000 7, 000 58, 000 52, 000 192, 000 
1931_.__...--..-----------2------2---2----| 96, 000 70, 000 57,000 | 307,000 530, 000 
1932.__-_-.---.---.------s--s-se-sse-----| 159, 000 82,000 | 328,000 | 215,000 784, 000 
1933___..----.2--2s--ss-seses2eesss-ss2.| 479,000 | 212,000 | 559,000 | 293,000 | 1, 543, 000 
1934.____-..--.---------ss-ssesseseessue-| 323,000] 131,000] 369,000 | ~—_139, 000 962, 000 
1935__._----------------2-2ss2nsssss-2e-2-| 236,000] 143, 000 61,000 | 177, 000 617, 000 

1 No culm-bank coal is put through breakers in Sullivan County.
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SHIPMENTS, BY REGIONS AND SIZES | 
| | . 

TABLE 10A.—Pennsylvania anthracite shipped, by regions and sizes, in 1935 oe 

[Figures of shipments from breakers include 617,000 tons of culm-bank coal handled in the breakers] 

| Breaker shipments . | 

j | Washery Dredge 

Bize ; . g chuylkill Wyoming Total (exclud- Sullivan otal Gn; _| shipments shipments Grand total 

Tehighregion) “region | region” | MESUNN? | “County | Co County) 
Net tons | 

| : 

Lump ! and broken--....--------------------------- 26, 965 | 62, 615 71, 626 151,206 |....-....---| | 151, 206 |_.......---.--]---.---.---. 151, 206 | oo 

EQg..~------ een nnn nn nn ne ee nnn nnn nn nn ee nn enn eee - 358, 559 | 728, 295 2, 028, 224 3, 115, 078 4,028 | 3,119,106 1, 632 |_-.----.-.--] 3, 120, 738 

StOVe... nnn nnn nnn e enn e nen neeeeee----| 1, 428, 189 2, 388, 001 5, 827, 345 9, 643, 535 20, 189 9, 663, 724 34, 217 |_.---.------ 9, 697, 941 
Chestnut.....--..-..--.-----.--2---------------- =e 1, 767, 408 3, 116, 355 6, 679, 338 11, 563, 096 18, 582 11, 581, 678 149, 102 |.-.---.----. 11, 730, 780 
Pea. . .--------- oan nnn nn eee eee n-ne nnn e eee 826, 483 1, 377, 294 2, 529, 394. 4,733, 171 10, 292 4, 743, 463 209, 524 |..----.----- 4, 952, 987 | 

ee | a nr | nrc | etc | a | neeaentaeer—eeneat | mete rnraneetarna—ea | LTRS ReSSS SRA 

Total domestic. ....---...--------------------- 4, 407, 599 7, 662, 560 17, 135, 927 29, 206, 086 | 53, 091 29, 259, 177 394, 475 |...-...----- 29, 653, 652 O . 

Buckwheat No. 1...-.-..--------------------------- 1, 134, 158 2, 094, 669 3, 456, 987 6, 685, 814 12, 223 6, 698, 037 509, 945 3, 970 7,211,952 O 
Buckwheat No. 2 frice) ww ewww mews ee nn nee ne nen ene 609, 185 1, 270, 014 2, 225, 563 4, 104, 762 26, 775 4, 131, 537 400, 641 10, 221 4, 542, 399 E 

Buckwheat No. 3 (barley).-------------------------- 603, 260 1, 373, 742 1, 453, 504 3, 430, 506 5, 573 3, 436, 079 464, 057 198, 394 4, 098, 530 
Buckwheat No. 4...-.--------.--------------------- 184, 989 | 376, 735 211, 444 773, 168 535 773, 703 24, 643 128, 914 927, 260 . 
Boiler__..---------nnnenn nn nn nn nnn nen n enn n nee n nn | pee eee ne [perenne enn [nee e ee ne oe nee [pee een ne nn en eee ee cen we [pene eee ee cc ne | eee e aces 14, 120 14, 120 
Other. _.......--..-.------------ ee eo e ne |e -- | 1, 604 64, 267 65, 871 4, 881 70, 752 641 18, 523 89, 916 

Total steam-.___-......----------.------------- 2, 531, 592 5, 116, 764 7, 411, 765 15, 060, 121 49, 987 15, 110, 108 | 1, 399, 927 374, 142 16, 884, 177 | 

Grand total. ...........-.---------------------| 6, 939,191 | 12,779,324 | 24,547,692 | 44, 266, 207 103,078 | 44, 369, 285 1, 794, 402 374, 142 46, 537, 829 

Value | | | | 
Lump ! and broken. .------.-..--------------------- $136, 272 276, 229 $367,376 | $779,877 |..---------4 $779, 877 |_-...-.-.-----|------------ $779, 877 

EG... nnn nn nn nn nn ewe ee ewe nnn nnn nen n nee 1, 933, 810 3, 952, 528 11, 070, 468 16, 956, 806 $19, 306 16, 976, 112 $8, 216 |_-.----.--.- 16, 984, 328 

Stove... ..-..-.--------- ee eee ees 8, 400, 009 13, 944, 785 34, 246, 266 | 56, 591, 060 93, 357 56, 684, 417 162, 036 |.----------- 56, 846, 453 

Chestnut.....-.-....----.---------- 2+ - eee ee eee 10, 061, 113 17, 673, 592 37, 502, 118 65, 236, 818 85, 198 65, 322, 016 677, 206 |....-.--.--- 65, 999, 222 

POO. . .---- 2-2 nnn enn en nn nen nn nn eee nnn nnn ene 3, 474, 856 * 640, 814 10, 586, 448 19, 702, 118 37, 013 19, 739, 131 833, 047 |-..--------- 20, 572, 178 

Total domestic........---.-----.--------+----- 24, 006, 060 41, 487, 948 93, 772, 671 159, 266, 679 234,874 | 159, 501, 553 1, 680, 505 |_----. 2-2 161, 182, 058 

Buckwheat No. 1.. won nn nn nn nnn ene e en nnn nnn wenn nee 3, 330, 027 5, 743, 396 10, 167, 652 19, 241, 075 29, 633 19, 270, 708 1, 881, 036 $9, 017 20, 660, 761 : 

Buckwheat No. 2 (rice) ww meee enn ewe enw nee n nnn ee 1, 114, 953 2, 090, 194 3, 935, 985 7, 141, 182 27, 642 7, 168, 774 657, 008 10, 838 7, 836, 620 

Buckwheat No. 3 (barley)..-..---.------------------ 685, 322 1, 286, 851 | 1, 726, 301 3, 698, 474 5, 220 3, 703, 694 469, 903 152, 091 4, 325, 688 

! :



TABLE 10A.—Pennsylvania anthracite shipped, by regions and sizes, in 1935—Continued Q0 | | 

Breaker shipments 

Size Total (exclud Total (i Lipments | shipeicets | Grand total Ss chuylkill Wyoming Ol al (excitld- Sullivan 1 ota ( n- a 8 pmen s 8 pmen s ran ova, 

Lehigh region) “region | region ing, poerah ae County eee ety) | . 

Value—Continued | | . 

Buckwheat No. 4.....-----------e eee eee ene enn $65, 683 $214, 471 $121, 682 $401, 836 $282 "$402, 118 $12, 495 $77, 265 $491, 878 
Boiler... 22.22 nn ne een ene n ee een [pe ee eee cen [pee ewww wenn eee meee nen mene eee ween cee ene [ewww e enw en | eee e nee e ewe n| peewee eee en anne] 19, 720 19, 720 
Other. _-.. 22.02 [eee eee eee 1, 038 71, 960 72, 998 2, 674 75, 672 543 9, 690 85, 908 5 

Total steam..........----.--..----------------| 5, 195, 985 9,335,950 | 16,023,580] 30, 555, 515 65,451 | 30,620,966 | - 2,520,985 |] 278, 621 33, 420, 572 4 

Grand total. ....-..-...--...-..--.---....--..-| 20, 202,045 | 50,823,898 | 109, 796,251 | 180,822, 194 300, 325 | 190, 122, 519 4, 201, 490 278,621 | 194,602,630 

Average calue per ton oe . ee oh 

Lump ! and broken... _....-...---------------------- $5. 05 $5, 25 $5. 18 $5.16 |.--..------- Se en ee «$5. 16 
FG nanan 5. 39 543 5. 46 5. 44 $4.79 5. 44 $5.03 |_..-........ eae OS 
Stove... 2 oe eee ee eee eee ewe 5, 88 5. 84 5. 88 5. 87 4,62 - 6,87 4,74 |. ween 6.86 | 
Chestnut.....-22------- eee ener nee eee 5. 69 5. 67 5. 61 5. 64 4,58} © 5. 64 484 fol 5.63 fy 
Pea. io ee eee eee ee eee ene ee 4, 20 4.10 | 4.19 4.16 3. 60 4.16 | | 3.98 |... 4.15  & . 

. Total domestic...........----------e--------e- 5.45 5.41! 8,47 5. 45 4, 42 5.45 4,26 |.-.----.---- 5.44 S 

Buckwheat No. 1.....-..--------.--- eee ene e nee ee 2. 94 2.74 2.94 2. 88 2. 42 2.88 2.71 $2. 27 2.86 W | 
Buckwheat No. 2 ie a 1, 83 1. 65 1.77 1. 74 1,03 1.74 1, 64 1. 06 1.73 
Buckwheat No. 3 (barley).....---------------0---00- 1,14 94 1.19 1. 08 94 1.08 1,01 77 106 & 
Buckwheat No, 4.......-.----------------- nee enn ne 36 .57 . 58 . 62 . 53 . 52 61 . 60 53 . 
Boiler......2-. 2-2 ne ene en | eee eee enn eee ee eee eee [ee eee eee enn pene ne cee een ne [peewee enone leecececenn ane |aecceeenteceee 1.40 140 ™ 
Other. 2.2002 e eee [ne ee eee nee n ne . 65 1.12 iii . 55 1.07 85 . 52 96 

Total steam._......-..-------ee---eeeeeeee nee 2.05 1.82 2.16 2.08 1,31 2.03 1,80 74 | 198 : 

Grand total. ..-.-.---.-.----.----------------- 4,21 3. 98 4.47] | . 4,29 2.91 4, 29 2, 34 74 4,18 | 

1 The quantity of lump included is insignificant. 7 . | —
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— TRENDS IN SIZES SHIPPED 

| TABLE- 11A.—Sizes of Pennsylvania anthracite shipped from breakers, by regions, 
- | 1983-365, in percent of total : 

| [Note that shipments of dredge and washery coal are not included] 

Percent of total shipments 

, ° Sizeofcoal _ . {| Lehigh region Schuylkill region | Wyoming region ee 

. OO | 1988 | 1984 | 1935 | 1933 | 1934 | 1935 | 1933 | 1984 | 1935 

Lump ! and broken.._.._.-...-...--.-.._--.-.]| 0.4] 0.4] 04] 06] 04] 04! 03] 02 0.3 Egg....----------------------.s-sseesneeeeee| 59] 54] 52] 70] 67] 571102) 93] 83 Stove_.....--.----_--------------------------.| 21.6 } 21.0 | 20.6 | 19.6 | 19.5 | 187 | 24.8] 24.7] 23.7 
Chestnut. - 2222222222 22TDTTTITTIITTIITIITTL| 9979 | 247 | 25/4 | 21-8 | 236 | 244 | 25.4 | 26.9] 27.2 
Pea....---------------2ee-so--neeeeee see eeeea| 1.8 | 12.5 | 12.9 | 10.2 | 10.2 |-10.8| 9.7] 10.2] 10.3 

"Total domestic.......................-..| 62.6 | 64.0 | 63.5 | 59.2 | 60.4 | 60.0 | 70.4 | 71.3] 69.8 
Buckwheat No. 1_-.------.-.-..-.---_-------- 16.4 | 16.4 | 16.3 | 16.8 | 16.7 | 16.4 | 13.9 | 14.1 14.1 
Buckwheat No. 2 (rice)---.-------.-------....| 97] 8&5] 88| 9.8| 9.0| 99] 841 85| 90 | Buckwheat No. 3 (barley)..--...------------.| 9.0] 91] 8.7 ]10.6| 11.0] 10.7| 60| 50] 59 ~ 
Boiler._.._.-..-..-------.---------------------|+-----|------|------|------ |---| 2 |) [eee 
Other, including Buckwheat No. 4............| 23] 20] 27| &6| 29] 30| 11{ ia} 12 

Total steam...._..-..--.....-........-..] 37-4 | 36.0 | 36.5 | 40.8 | 39.6 | 40.0 | 29.6 | 28.71 30.2 

| dullirae Gosute Sullivan County Grand total : 

Lump ! and broken__...-..----...-.-----..-..| 04] 03] 04] 1.7 |......1.....| a4! 031 0.3 Egg---.--------------------------------------| 85] 79] 70} 7.9] 44) 391 85) 79) 7.0 | Stove_.....--..--.-------------------____--_| 22.8 | 22.4 | 21.8 | 16.9 | 19.0 19.6 | 22.8 | 22.4] 21.8 
Chestnut _._._--.------------22---.-.-..--..| 24.0 | 25.5 | 26.1 | 20.4 | 23.6 18.0 | 24.0 | 25.5 | 26.1 . Pea.....--------------------------2---------.| 10.2 | 10.6 | 10.7 | 15.7 | 14.5 10.0 | 10.2 | 10.6 | 10.7 

Total domestic_...........-...-.---.----] 65.9 | 66.7 | 66.0 | 62.6 | 61.5 | 51.5 | 65.9 | 66.7 | 65.9 

| Buckwheat No. 1_...-..-.-.-.-.-...-.-.-----| 15.2 | 15.3 | 15.1| 8.5 | 12.2| 11.9 | 15.2 | 15.3 | 15.1 Buckwheat No. 2 (rice)_..-...-..----........-| 9.0] 86] 9.3] 15] 80/260] 89] 8.6 9.3 Buckwheat No. 3 (barley)_-...-.----.........| 78] 7.6| 7.7] 09/1171! 5.4] 7.8| 7.6 7.8 
Boiler__-..--.---..----------------------------| 0.1 | Q@) Ju_u_-_|--_-oe fee} (2) |------ 

____Other, including Buckwheat No. 4............| 20] 18] 19|265| 66] 52| 211 18l 19  —_ 

Total steam__....-----22..---2---2-- 34.1 | 33.3 | 34.0 | 37.4 | 38.5 | 48.5 | 34.1 | 33.3] 34.1 
a 

1 The quantity of lump included is insignificant. | 4 Less than 0.1 percent. . 

TRENDS IN VALUES AND PRICES 

SOURCES OF INFORMATION AND METHODS OF ANALYSIS 

| Margins of sales agents not included—The valuation figures in this 
study represent value at the breaker or washery reported by the 
operating companies. In making its report, the company is requested 
to “estimate value of the product not sold” and to “exclude selling 
expenses.” | . 

From this it will be seen that when a producing company sells its . 
output to a separately organized sales company (the practice of many, 
including certain of the larger producers), the value reported will ex- 
clude the margin of the sales company and may therefore be somewhat _—- 
less than the circular price at which the coal in question is placed on 
the general market. This fact should be borne in mind in considering 
the variations in value between different regions shown in the tables 
for the same sizes of coal. (See table 12A.)
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Estimates included in figures of value—The reports are furnished in 
writing and signed by responsible officers of the mining companies. 
If a mine known to have produced coal during the year will make no | 
report of value, an estimate is included in the total to make it com- _ 
plete. In 1935 the proportion of the total value of product repre- 
sented by such estimates was 2.6 percent, as all operators except a | 
few small producers supplied the information in detail. | 

AVERAGE SALES REALIZATIONS | 

The average sales realizations on each size from 1933 to 1935 are 
given in table 12A. To insure comparability the table is based on 
shipments of breaker coal only, the dredge and washery product being ~ 
excluded. | | a 

| | The average realization on breaker shipments in 1935, all sizes — 
- combined, was $4.29 per net ton, a decrease of 24 cents per ton com- 

pared with the 1934 average of $4.53. The 1935 average sales real- 
: ization was the lowest obtained by anthracite operators since 1918. | 

| In the domestic sizes there was a marked decrease in the price 
obtained for all sizes. The average mine price of all steam sizes | 
increased from $1.98 in 1934 to $2.03 in 1935, chiefly because of the 
higher price realized on Buckwheat No. 2. 

TaBLE 12A.—Average sales realization per net ton on Pennsylvania anthracite | 
: shipments from breakers, by regions and sizes, 1933-35 

- [Value does not include margins of separately incorporated sales companies] oo 
ere 

. Lehigh region | Schuylkill region Wyoming region 

Size |__| —__-_—_- 
. 1933 | 1934 | 1935 | 1933 | 1934 | 1935 | 1933 | 1934 | 1935 

Lump ! and broken_...--.-----------| $4.72 | $4.95 | $5.05 | $5.47 | $5.55 | $5.25 | $5.74 | $5.55 | $5.13 
Egg____.----------------------------| 5.81 | 5.92] 5.39] 5.80] 5.84] 5.43 | 5.96 5.89 5. 46 
Stove......_..--.--------------------| 620 | 6.28 | 5.88 | 6.17] 6.18 | 5.84] 6.29 | 6.25 5. 88 

Chestnut_._........--.--------------| 5.96 | 6.05 | 5.69 | 5.92 | 5.99 | 5.67 | 5.97) 5.96 5. 61 

Pea....-.--- ee eneneeeee-ee-----| 418 | 4.43 | 4.20 | 4.15 | 4.28 | 4.10] 4.97) 4.47 4.19 

Total domestic.__._.._....---.| 5.68 | 5.79 | 5.45] 5.68 | 5.74] 5.41] 5.85] 5.84 5.47 

Buckwheat No. 1.....-...-----------| 2.87 | 2.93 | 2.94] 2.73 | 2.77 | 2.74) 2.90] 2.91 2. 94 

Buckwheat No. 2 (rice) 2. .-------..-| 1.60 | 1.61 1.83 1. 39 1.43 1.65 | 1.53 | 1.64 1.77 

Buckwheat No. 3 (barley)...--------| 1.04] 1.04] 1.14 84 . 84 .94; 1.13; 1.09 1.19 

Total, steam 3.._......-..-..--] 1.96 | 2.00] 2.05} 1.72 | 1.78 | 1.82 | .2.06| 2.14 2.16 

Total, all sizes......-----------| 4.29| 4.43] 4.21| 406] 4.17] 3.98| 4.73] 4.78 | 4.47 

Sete onante Sullivan County Grand total 

Lump ! and broken........---.------| $5.45 | $5.43 | $5.16 | $2.00 |.....--|..--.--| $5.43 | $5.43 | $5.16 
Egg_._.-....-.-----..----------------| 5.90 | 5.88 | 5.44] 5.13 | $4.51 | 4.79 | 5.90; 5.88 5. 44 
Stove_...._....-.---.-.-------.------| 6.25 | 6.24] 5.87] 5.00 | 3.69) 4.62] 6.25) 6.28 5.87 

—- Chestnut_.._..........-.....-...--..} 5.95 | 5.98 | 5.64] 5.12 |) 3.42] 4.58 | 5.95 | 5.98 5. 64 
Pea...__.....-.---------eee--------| 4.22] 4.40] 4.16] 3.96] 2.48 | 3.60] 4.22) 4.40 4.16 

Total, domestic.._.........-.-.| 5.78 | 5.80} 5.45] 4.71 | 3.36 | 4.42] 5.78 | 5.80 5. 45 

Buckwheat No. 1_...............-.-.| 2.84 | 2.86 | 2.88 3.49 | 1.45 | 2.42] 2.84] 2.86 2.88 
Buckwheat No. 2 (rice)?............] 1.80| 1.57| 1.74] 1.53] 81] 1.03] 1.50] 1.56] 1.74 
Buckwheat No. 3 (barley)...........} 1.00 .97 | 1.08 | 1.138 88 .94 | 1.00 . 97 1.08 

Total, steam 3__................| 1.93] 1.98 | 2.03] 1.64] 1.14] 1.31] 1.93] 1.98] 2.03 

. Total, all sizes.......-.........| 4.46| 4.53] 4.29] 3.56] 2.50] 291 | 4.46] 4.53] 4.29 
a tt 

1 The quantity of lump included is insignificant. 2 Includes birdseye. # Includes all other steam sizes.
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AVERAGE VALUES OF SHIPMENTS, LOCAL SALES, AND COLLIERY FUEL 

Taste 18A.—Average value per net ton of Pennsylvania anthracite shipped, local — : 
sales, colliery fuel, and total production, by regions, 1934-36 } : 

. {Note that values in this table include washery and dredge coal] : 

| 1984 1935 | 

Year and region Shi Total : tage Total p- Local | Colliery Ship- Local | Colliery . 
ments | sales fuel prodtie- ments | sales fuel produc 

s ‘Uehigh....-........| $4.39] $4.72] giez! $4.24] gai7| $460] sieo] $405 2 
- Sehuylkill__--------- ee]. 4.02 3. 54 1. 50 3. 90 3. 74 3. 40 144|° . 3.64 
Wyoming. ._.---...---. +... -4. 76 4, 52 1.19 4. 52 4.45 4. 53 1.14 4,25 - 

Total, excluding Sul- ‘s 
livan County........| 4.53] 449] 1.83] 4.36] 4.29] 4.48] 4127], 4.15 

Sullivan County............| 2.50} 422)  .89| 290] 291} 390] 1.02 3.17 “ 

Grand total............ 446! 419! 132! 4a7! 4313! 419! ze7l 403 © | 
1 Value given for shipments is value at which coal left possession of producing company f. 0. b. mines. 7 

and does not include margins of separately incorporated sales companies. . . ‘ 

oo NUMBER OF OPERATIONS — | | / 

| Due to the many changes in anthracite practices during the past - 
few years, particularly with regard to concentration of preparation at : 

| central breakers, it has not been possible to make the figures on : 
number of active plants comparable with earlier years. However, — 8 
in 1935 an effort was made to make an accurate count of the number © a 
of active operations. The results are shown in table 14A. | 4 

TaBLE 144.—Number of active operations in the Pennsylvania anthracite industry, | 7 
1986 SO 

: | | | Culm | | a 
. | | banks 7 oe 

Total . oper Report- os 

. . active | preak- Other | wash- ated in “ ing 4 
District and type of product ‘plants ers ? prepa- | ories 4 ‘ane- Dredges | _ strip- 1 

report- ration | iron ~ | pit ton : 

. ing! plant * with "nage 
ff co _break-_| nro AE 

. : | @rs F 

Anthracite region, excluding Sullivan ow \ 

Lehigh: County 7 4 
Breakers or mines....-----.------- 35 25 |_-------.]----.---- re 29 . 

Dredges..-.--.-..-.-.-------------- 2 |_---.---- 1 j_--------]--------- i : 

, Total........--.----------------| 37 25 1 |--------- 6 2 29 : 
Schuylkill: | ee es a aii: as sii sss . 

Breakers or mines....--.---------- 63 37 17 [...-.--. 13 |-.-----..- 29 
. Washeries.-..........-.....-.------ 20 |..-..-.-- 2 6 |_-----.--f[-..------ 1 

Dredges......-.------------------- 28 |_-------- 18 }__.-.--_]--------- 28 j.----.--- 

Total... .-...-.-..-------.----- 111 37 37 6 13 28 30 

Breakers or mines-..--.------------ 181 74 6 |_...----- 8 |..----... 30 
Washeries___.....--.---.---------- 14 |...-.----]--------- 2 |.-..--.--|---------]--------- 
Dredges.....-....--..----------.--- 1 J--------- 1 fiw ie} | 

Total__-_..------.-.----------- 196 74 7 2 8 1 3U 

Total, excluding Sullivan County: SSSR Espo 
| 

Breakers.-........----.------------ 279 136 23 }.-------- 27 |..------- 88 i" 
Washeries............--...-.-.---- 34 j.----.--- 2 8 j_...---._]-_.---.-- 1 
Dredges_...-..-.------------------ 31 |.-------- 20 |--.------|--------- 31 j__------- 

Total........--.-----.---------- 344 136 45 8 27 31 89 
Sullivan County: Breakers.........--.- 6 6 |.--------]---------|---------|------.-- 2 

Grand total__..........-----.--- 350 142 45 8 27 31 91 

1 The number of active plants contains numerous duplications, that is, successions known and unknown» 
; and leases and subleases. Each report received which was tabulated for production or for employment 

has been counted separately. . 
1 Equipped to prepare standard sizes of fresh-mined coal. 
3 For preliminary crushing, screening, or cleaning. Usually old breakers are used for this purpose. The 

number reported for dredges represents reports showing men employed at tipple. 
4 Preparation plant for the sizing and cleaning of culm-bank coal. . 

153336—37——_57 

i, ‘



| LABOR STATISTICS _—C Bo  , g | 
TaBLE 15A.—Men employed and days worked at operations producing Pennsylvania anthracite in 19385. , 

[Includes operations of strip contractors] =| oe - . 

: Average number of men employed | an ae . | 

Unde d Surf: Average ne 
. ndergroun . urface num-. 

_ berof | Man- | Average 
District a — days | daysof | 1. man. 

Miners | Th Grand | Plant labor ver day - 
and - Total In repa- Tota] | total oper- | io 
their | Other | under- | strip | PYPP® | Other | sitece ated  B 
labor- ground pits | Slant 2 

. ers . | _ {| Pian | de - | 

- . : : > 
Anthracite region, excluding Sullivan’ County . i 

Lehigh: : - 7 | we 
Breaker product......-....-----.-------- eee eee eee 8, 091 3, 882 11, 973 1, 611 1,717 | 2,880] . 6,208} . 18,181 168 |3, 059, 851 2.50 
Dredge product........_...-.-... 2-1-2222] ---e-- |---| eee |e eee 6 19 25 25 177 4, 430 17. 74 Is 

Total... 2 eee 8, 091 3, 882 11,973 | 1,611 ~ 1, 728 2, 899 6, 233 18, 206 168 |3, 064, 281 2. 52 is 

Schuylkill: — _ 
Breaker product ...-.--..---.--------------------.---------| 1, 315 6, 592 17,907 | 1,949 2, 076 3, 545 7, 570 25, 477 199 |5, 058, 290 2.75 © 
Washery product..__.. 2-2-2222} eee eee] 7]. 242 413 662 662 204 | 135, 284 111.70 Oo . 
Dredge product...... 2.22221 eee ee eee nn eee [ee eee fee eee ee [eee eee - 7} 171 241 241 145 84, 878 14138 

. Total. ...-..------- eee eee eee nee eee e------| 1, 315 6, 592 17, 907 1, 956 2,888 | 4,129]. 8,473 26, 380 | 198 |5, 228, 452 3. 06 at 

Breaker product.._----.----.------------------------------| 33, 095 14, 728 47, 823 13 |. 2, 883 6, 870 10, 216 58, 039 191 111,106,402; $249 
Washery product._.....-.....-----.--2---. 2-2-2 |-e ee eee |---| few eee eee 26 79 105 105 148 | 15, 589 19, 51 
Dredge product_.....--...-.-.-------------.--2-2---- ee |e eee |---| eee ene eee 7 8 15 15 173 2,505 | > 741 

Total... 2-2-2 eee 33, 095 14, 728 47, 823 513 2, 866 6, 957 10, 336 58, 159 191 {11,124,586 2. 54 . oS 

Total, excluding Sullivan County: SS SE SS SS eee —S=—= 
Breaker product -_..-....--..-----.------------..---- eee 52, 501 25, 202 77, 703 4, 073 6, 626 13, 295 23, 994 | 2 101, 697 189 |219,224,543 ~ 2, 56 
Washery product._----..---..---------.------- ene ene eee |e eee] eee ene |e eee een ee 7 268 492 767 2 767 197 | 2 150, 873 13. 97 
Dredge product__.----..---------.---------------- 2-22 |e |e |e ee nee [eee eee 83 198 281 | + 281 149 41,903 | . 14.09 . 

Total____-.-_.-------------------------------------------| 52, 501 25,202 | 77,703 4, 080 6, 977 13, 985 25,042 | 102, 745 189 |19,417,319| |; 2.68 . 
Sullivan County: Breaker product...._......-..--.--..---_-_._ 241 114 355 11 66 | 92 169. . §24 131) 68,455}; 2.78 

Grand total____...--..-----------------------------------| 52,742 | 25,816 | 78, 058 4,091 |°. 7,043 | 14,077] 25,211 | 108, 269 189 |19,485,774 2. 68 — 

1 Represents washeries for which both production and employment were separately reported. , - 
2 The men shown for “breaker product” include a considerable number of washery employees who could not be separated from breaker employees.
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TaBLE 16A.—Strikes, suspensions, and lock-ouls in the Pennsylvania anthracite o 
| | region in 1935 : - 

| | Schyul ccluding| Sul Grand - ‘ chyul- - excluding ivan ran 
| : _ Lehigh kin |Wyoming| Sunivan| County | total 

‘ County . 

Total number employed._...._......._...| 18, 206 26, 380 58,159 | 102, 745 524 |. 108, 269 | 
-Men on strike... ._.----_-_-.-.------------ 11, 218 7, 348 7, 561 26, 127 |...-----_- 26, 127 
Man-days lost on account of strike......:.| 177,272 | 267,679 | 318,356 | 763,307 |......--.-| 763,307 _ ae 
Average days lost— ek, 

oo. Per man employed_..-----------------| 9.7 10.1 6.5. TA eee NE 
Per man on strike.___.----.--..------- 15.8 36. 4 42.1 29.2 |.---.----- 29. 2 

EQUIPMENT AND METHODS OF MINING | 

TaBLE 17A.—Relative growth of mechanical loading, hand loading, and stripping in 7 
Pennsylvania anthracite mines, 1927-35 : 

{Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors] . . | : 

| al toadin Hand cal load Hand . cal loading +s an cal load- os and as 
Year under- | Sipping loading Year ing under- Stripping loading OARS 

ground | : ground | : 

Net tons: |. Index numbers: 4 
1927_.._..._-.]! 2,223, 000 | 2, 153,000 | 71, 435, 000 1927__....-.-- 100 100 | _ 100 | 

: 1928. _......_.|! 2,351, 000 | 2, 423,000 | 67, 374, 000 1928__-_..._.. 106 113 94 
1929_._.......| 3, 470,000 | 1,912,000 | 66, 494, 000 1929_._..._..- 156 89 93 . 
1930__.........| 4, 468, 000 | 2, 536,000 | 60, 458, 000 1930.....-..-- 201 118 85 ; 
1931_._._...__-| 4,385, 000 | 3,818,000 | 49,075,000 |f = 1931_.---..__- 197 177 69 
1932......--..| 5, 433,000 | 3, 981,000 | 38, 401, 000 1932_.-.-_...- 244 185 54 . 
1933_...._..._-| 6, 557,000 | 4,932,000 | 34, 475, 000 1933_.......-- 295 229 48 : 
1934____......| 9, 284,000 | 5, 798,000 | 39, 290, 000 1984_.-._.___-]} 418 | 269 55 ; 
1935......--..| 9,279, 000 | 5, 187,000 | 34, 400, 000 1935..--..----| 417 241 48 

1 As reported by the Commonwealth of Pennsylvania, Department of Mines. | , 

TaBLeE 18A.—Pennsylvania anthracite loaded mechanically underground, 1927-35 ‘ 

~ TSerapers and mobile | Conveyorsandpit- | Totalloaded 8 « 
loaders- car loaders ! mechanically ; 

, Year . RR 

Number | Net tons | Number| Net tons | Number | Net tons 3 
of units loaded of units | handled | ofunits | handled bas 

1927 2.0 eee eee] 808 (3) 159 (3) 464 | 2, 223, 281 | 
1928 2. eee 302 (3) 184 (3) 486 | 2,351, 074 
1929_...-....----...------- eee ne 350 | 2, 450, 279 355 | 1,019, 879 705 | 3, 470, 158 
1980....---.----.-.-------------------- 384 | 2,927, 088 421 | 1,540, 662 805 | 4, 467, 750 
19381... ...2 eee 462 | 2,462,370 576 1, 922, 410 1,038 | 4, 384, 780 
1932__...-.......------------------- = 490 | 2,651, 591 859 | 2, 781, 749 1,349 | 5, 433, 340 t 
1933_.....---.-----.------------------- 464 | 2,395, 403 965 | 4,161, 864 1,429 | 6, 557, 267 | 
19384..._..... 2.2. 531 | 3,017, 741 1,376 | 6, 266, 745 1,907 | 9, 284, 486 : 
1935__..-...----...---.---------------- 508 | 2, 662, 026 1,615 | 6,617,031 2, 123 | 9, 279, 057 | 

1 Includes duckbills and other self-loading conveyors, which account for only a small part of the total. 
? As reported by the Commonwealth of Pennsylvania, Department of Mines. 
3 Not separately reported; see total. 

a»
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| Taste 19A.—Change in tonnage of Pennsylvania anthracite loaded by principal 
: types of machines, 1933-35 

ee Q Increase (++) or decrease 

Mobile load h . Net tons Net fons Net tons Net tons Percent | 
obile loading machines...._..._....-...- 48, 07 , _ _ 

Scraper loaders.......-..--------.---------| 2,347,325 | 2, 980, 514 \ 2, 662, 026 355, 715 11.8— 
Pit-car loaders.._...-..----.------ ee 62,586 | _—s-_- 63, 106 60, 045 —3, 061 —4.9 
Hand-loaded face conveyors !____:......---| 4,099,278 | 6,203,639 | 6,556,986 | -+353, 347 | +65. 7 . 

Total._....-.------------------------ 6, 557, 267 | 9, 284,486 | 9, 279, 057 —5, 429 “0.1 7 

1 Shaker chutes, etc., including those equipped with duckbills. | 
| . | 7 } 

| Taste 20A.—Pennsylvania anthracite handled by mobile loaders and scrapers and 
a by all types of conveyors in 1935, by fields, in net tons , | 

| | Hand: | otal me 
: : “Rela Scraper Pit-car {| ,08c° chanically 

Field . face-con- loaded oe . loaders loaders veyors, under- 

| | all types ! ground 

Northern....._..------.-----2--------------------------| 2, 169, 149 \ 34. 806 { 5 227,363 | 7,416,776 
Eastern Middle_...-._.------ 2 eee 91, 814 ’ 321, 930 428, 286 
Western Middle_.__..-.----- 22 ee 371, 078 } 25, 239 { 866, 197 1, 242, 705 

. Southern.........-..----.-222---2-----2----------------| 2 29, 988 ro 11 141,496 | 191, 290 

- © Potala eee eee eeeeeene-e ===] 2, 662, 026 60, 045 | 6,556,986 | 9, 279, 057 

7 1 Shaker chutes, etc., including those equipped with duckbills. | | , 
. | _? Includes tonnage by mobile loaders. 

; | TaBLE 21A.—Pennsylvania anthracite cut by machines, 1934-35 

ET 1934 1935 : 

. . oO Number of cutting Number of cutting | . 
. Region machines machines 

. Net tons Net tons 
| 71 cut by = |} cut dy 

Permis- | All other | ™@CBiN€S | permis. | All other | ™2chines 
sible types sible types 

Lehigh.........2 2222 lee © LT {elleelee.} «5, 000 3 |...-.----- 20, 190 
Schuylkill._._.-.-..---2 2222-2 4 6 66, 829 9 |.--.------ 44,377 
Wyoming.....- 2-22-22 132 24 | 1,905, 156 91 97 | 1, 774, 716 

Total, excluding Sullivan County-- 137 30 | 1, 976, 985 103 97 | 1, 839, 283 
Sullivan County_..__....-..-.------ 22 -- 2 0 4, 103 2 1 8, 812 

Grand total...............------.-- 139} . 30] 1,981,088 105 98 | 1, 848, 095
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TABLE 22A.—Relative growth of Pennsylvania anthracite mined from strip pits, 1915— — : 
85, in net tons. : | 

Numb Quantity mined by Fercent | A 
umber stripping of fresh- verage 

Year ofpower |__CCCC—C—C—STSsmiined Number number 
shovels total that employed of days 

_ in use ! Total Average was ploy worked 
per shovel | stripped . 

| 1915__...---------- eee eee ee 57 | 1,121, 603 19, 677 (2) (2) (2) 
1920_..-._.--------------- ee 96 | 2, 054, 441 21, 400 2.5 (2) (?) an 

+ 1925.2 eee eee 97 | 1,578,478 16, 273 27). Q (2) 
1930_.......--..---_-__---.----f 108 $2,536, 288} «2B, 484 BRP PG | a 
1931__...-2-- 22 t eee 189 | 3, 813, 237 | 20, 176 6.7 2, 232 (2) 
1932... 2.2 -- eee ee 234 | 3, 980,973 17, 013 8.3 2, 407 190 
1933_..-...--. 2-2-2 -- eee 319 | 4, 932, 069 15, 461 10. 7 3, 383 195 

' 1934._..-.--...---------------- 349 | 5, 798, 188 16, 614 10.7 4, 304 218 

1935: oe 
Lehigh district_.......-_.- 126 |. 1, 994, 701 15, 831 26. 7 1, 611 248 
Schuylkill district__._.--- 151 | 2,471, 778 16, 369 17.9 1, 956 224 

’ Wyoming district__...._-- 60 702, 299 11, 705 2.6 513 218 

- Total, excluding Sulli- a ; . ; 
- van County__....----| _ 337 | 5, 168, 778 15, 338 10.6 4, 080 233 

| Sullivan County........--| 2] 18,294 9, 147 9.6 1 114 
Grand total......-..---- 8339 | 5, 187,072 15, 301 10.6 4,091 233 

1 Certain of the equipment reported by stripping contractors may have been counted twice when moved 
from one small job to another during the year. The amount of such double counting is unknown but 
presumably is not great. 

2 Data not available. 
3 Includes 147 gasoline, 39 steam, 85 electric, and 68 other types of shovels. . 

a DREDGE OPERATIONS _ 

| Average receipts per net ton on all dredge coal sold, 1930-35 

. 19380__.___.__________________. $0. 84]1933__._.__._..._.._..____---- $0. 84 
1931__...__-_--___---_ -_-__-__-- 0s. 83. 1984___-_- e+e . 98 
1932___________- Lee. .93}19385__._-_-_____-__-_____----- 88 © 

ss TABLE 23A.—Anthracite produced by dredges, by rivers, 1934-35 | 

| 1934 1935 

River (incuding tributaries) Nomer!... |} Number! | 
. umber umber | . of dredges Net tons | Value of dredges Net tons} Value 

Lehigh-.__.-_----------------------------- 2 91, 346 | $110, 587 2 78, 578 $90, 224 
Schuylkill. .._----- 2-2 4 100, 873 61, 010 3 73, 326 61, 886 
Susquehanna. __...-..-.------------------ 28 | 459,961 | 464, 441 26 | 438, 563 365, 194 

- Total__.....-..--.--------.--------- 34 | 652,180 | 636, 038 | 31 590, 467 517, 304 

| IMPORTS AND EXPORTS 

TABLE 24A.—Anthracite imported, by countries, 1934-85, in net tons 

Country 1934 1935 Country 1934 1935 

Canada........--.--.--------- 2, 098 5,159 || United Kingdom_----.....-..| 152, 694 170, 867 
U.S.S. R. (Russia) in Europe} 323, 326 395, 413 ———_—|———_— 

Total.........------..--| 478,118 571, 439
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TaBLe 25A.— Anthracite imported, by customs district, 1934-35 in net tons 
eee 

, Customs district 1984 1935 Customs district 1934 1935 

; Buffalo.......--.2----222---8- 640 |.......... || Rhode Island........-......-.| 93, 564 92, 975 
. Connecticut_...........-.-..-| | 17, 892 18, 631 || Virgin Islands_.-..........-.-|..-----..- 9, 429 

Dakota....-..---.-.-----2 228. 5 12 || Washington..........---...-- — 206 3, 276 
Maine and New Hampshire.-| 34, 735 36, 948 ————————_—|—_—____— 
Massachusetts...............-| 331, 073 410, 168 Total_..-.....----------| 478, 118 571, 439 
Oregon.._..-.--.------ ee 3 j-------.-- 

TaBLE 26A.— Anthracite exported, by countries, 1934-85, in net tons 

Country .. f 1984 19385 Country 1934 1935. . 

North America: South America: 
Canada. -._......_....--] 1, 266, 462 | 1, 592, 368 Bolivia......-.-.-...---- 52 |.-..--.--- 
Central America: Columbia... -.......----- 1, 125 991 

Guatemala. ._.._..-. § |-----.---- Venezuela__......._---_--|. 4 |-..-...-.. 
Honduras. --_-_.--- 11 ~ 22 \| Europe: 

-  Nicaragua...-....-.-].-----__--- 2 | Italy...--..--.2--2-2 2 8- 18, 162 7, 279 
Salvador. ----.....-- a ean Sweden.__....--.-..----]-2 .---- 2 2 ; 

Mexico_......--..--.-..- 203 193 United Kingdom-___--_._- 1 |------.--- 
Miquelon and St. Pierre Asia: Philippine Islands..._.|__....--.-- 1, 231 

Islands__........---..- 131 | 38 || Oceania: New Zealand---.-- 475 |.-.....--. 
. Newfoundland and Lab- ———__|—_—__— 

rador....-....---.----- 5, 003 4, 853 Total..................| 1, 297, 610 | 1, 608, 549 
West Indies: . a 

British: _ 
Bermuda.-_....-- 1,119 1, 375 | 

se Other British_... 196 170 
Cuba_-...22--2--2- 4,659 |.-.-.-._-- - 
Dominican Republic |-....-...-- 3 
Netherland West 

Indies._..-........|----------- 22 

TaBLe 27A.— Anthracite exported, by customs districts and ports, 1984-85, in net | 
tons 

Customs district . 1934 1935 Customs district 1934 1935 

North Atlantie: ; Rail gateways on Canadian 
. Massachusetts.....-.....| © 26 74 border: 

New York_____..-.-___.. 23, 128 23, 283 Eastern: 
Philadelphia._..........| 104, 252 48, 361 Maine and New 

South Atlantic: . Hampshire_....._- 258 116 
Florida.__..--..---...--- 82 88 Vermont... _.--.----- 542 784 
Maryland-_____-..-_. 22]... 39 St. Lawrence._...-..} 432, 513 385, 460 
New Orleans___-..-__--- 11 25 Rochester 2___.....-.- 95, 578 59, 370 

Mexican Border: Buffalo.........--..-} 616,612 | 1, 066, 415 
Arizona. ..-...-.-------. 38 10 Michigan........-__- 3, 570 3, 161 
El Paso. ____---------- 1§2 159 Western: 
San Antonio-...--....-_- 1 2 Duluth, Superior, 

Pacific Coast: and International 
Washington..-..---.----J]-- 2.2 _ ee 109 Falls__-...--_--_-- 5, 685 5, 238 
San Francisco. -_--..---- a Dakota_.._.....-.-_- 855 729 
San Diego___--.-.-...--- 11 21 || Miscellaneous: Puerto Rico-|-.-......-- 2 

Lake Erie ports: Ohio 1_____ 14, 294 15, 103 ——— | 
Total..............-_..| 1, 297, 610 | 1, 608, 549 

1 Chiefly Buffalo and Erie. 2 Rail, car ferry, and Lake Ontario.



COKE AND BYPRODUCTS 

so By W. H. Young, H. L. Bennit, and M. OTERO 

SUMMARY OUTLINE  - ee 
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Value and price.of coke...-.---.------------ 898] Coke breeze.-..---------------------------- 914 
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| Summary of byproducts......-------------- 899] Shipments by rail...----------------------- 924 
Value and yield of byproducts....-..------- 899 Exports and imports.....------------------ 924 
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The coke industry made marked progress in 1936. The total value 

of all the products of the coke industry in 1936 was $368,652,221, a 

gain of $78,243,789 (27 percent) over 1935. Production of coke was | 

46,275,184 net tons, an increase of 32 percent compared with 1935. | | 

Byproduct ovens operated at 72 percent capacity compared with 

____ 55 percent in 1935 and 34 percent im 1932. | : | 
The average price of byproduct coke was $5.06 per net tonin 19386, 0 

the same asin 1935. The average value of beehive coke also remained 

the same in 1936 as in 1935, namely, $3.91 per net ton. The average 

price of coal charged in byproduct ovens decreased from $3.82 in 

1935 to $3.69 in 1936. The amount of coal needed to make 1 ton of 

byproduct coke was 1.42 tons and the cost was $5.24 compared with 

1.43 tons costing $5.46 in 1935. The amount of coal needed to make 

1 ton of beehive coke was 1.58 tons and the cost was $2.94 compared 
with 1.60 tons costing $2.85 in 1935. (See fig. 60.) 

_ The increase of 32 percent in coke production is due largely to the 

increase of 46 percent in pig-iron production. Production of by- 

product coke at furnace plants was 32,076,089 net tons, an increase 

of 39 percent over 1935. This directly reflects the increase in pilg- 
iron production in 1936. 

Although the total production of coke in 1936 was only 77 percent 

of that in the year of peak production (1929) it is significant that 

the trend has been definitely upward since the low of 1932, when pro- 

duction was only 36 percent of the 1929 output. (See fig. 57.) 
In 1936, 1,471 beehive ovens were abandoned, and byproduct coke 

represented 96.3 percent of the total production compared with 97.4 

percent in 1935. 
| gol



7 892 MINERALS YEARBOOK, 1937 

TTT TTT Ecce, . Pe 
SRE Se 
eS er 

ee a eS 
ee aa a SER sid | Cli [tes ye se Pe pK aes SP ie ER OSS etic oc 
Pe LT A NCE 
ie | NN AT: Bal TINT NOTE CDS 

Rel TOS eae ERECT a 
| TT SRO aA 

| BER EHE , ‘ {3} A. og 

PSs ya ce: a 

HRSA ETE 
SEAS AES SS L. f of & 8p SO | 
en 
PZT, : 

- Pt ae SAS



COKE AND BYPRODUCTS 893 

The total value of products resulting from carbonization of coal in 
byproduct ovens (coke, byproducts, and breeze) was $361,935,207 | 
compared with a total cost for coal charged into coke ovens of 
$233,224,305. This represents an enhancement of $128,710,902 in 
value or 55 percent more than the cost of the raw material. | 

Sales of domestic coke, which have grown steadily and consistently 
up to and including 1933, remained about the same in 1934, declined 
in 1935, and increased slightly in 1936. Sales increased from 9,426,386 | 

. net tons in 1935 to 10,021,343 in 1986. Average value of domestic 
~~ coke at byproduct ovens was $5.84 per ton in 1935 and $6.07 per ton 

in 1936. | 

] | | STATISTICAL SUMMARY 

TasuE 1.—Salient statistics of the coke industry in 1936 

. Byproduct Beehive Total 

Coke produced: 
- At merchant plants: . 

Quantity .....--.-..--------.-----.--------net tons..| 12, 493, 032 |..-..-....--.- 12, 493, 032 
‘Value.......--.------.--------------------- e+ ----| 877, 883, O17 |--------------| $77, 883, 017 

At furnace plants: 
Quantity...-..---.--.----------------------net tons__| 32,076,089 |_._..--.-.---- 32, 076, 089 

om py ate a nnnnnnen conn nnnn ce tecnannnnenccenecencn onsen $147, 812, 702 |......---...--| $147, 812, 702 
‘Total: 

Quantity_.........--..--.-------..-------.-net tons._| 44, 569, 121 1, 706, 063 46, 275, 184 
Value......-...-.._-----------.-----------------------| $225, 695, 719 $6, 678, 272.| $232,373, 991 

Screenings or breeze produced: 
Quantity ..........--......---------.-..----.-.-net tons__ 3, 577, 222 61, 349 3, 638, 571 

. Value_.____--2--- eee e----| $7, 265, 615 $38, 742 $7, 304, 357 
‘Coal charged into ovens: . 

. Quantity. ..-...............--..--------------.-net tons__| 63, 243, 517 2, 698, 158 65, 941, 675 
. Value.._.._...--- 2-2-2 -------- | $288, 224, 305 $5, 020,927 | $238, 245, 232 

Average value per ton. _....-.-.-----.-------------------- $3. 69 $1. 86 $3. 61 
Average yield in percent of coal charged: . 

Coke_._..--.-.-...-.-------- eee eee ee eee 70. 47 63. 23 ' 70.18 
0 Breeze (at plants actually recovering) .....-.--.----------- 5. 66 4.01 5. 62 

vens: ° 
. In existence Jan. 1.__..--..--.-.-2..---.-.------------e 12, 860 13, 674 26, 534 

In existence Dec. 31_-....._-..--.-.------.-..--.---------- 12, 849 13, 012 25, 861 
Dismantled during year._._...-....--..-.-.-.------------ 40 1,471 4, Sil . 
In course of construction Dec. 31.__--....-----.----------- 305 |_-------------| 805 

—--------Paily capacity of ovens Dec. 312-222-222 2-22-. met tons--|~ 170,070 |) 69) 
Coke used by operator: . 
' In blast furnaces: . 

Quantity..............---.........-.-------net toms._| 26,014, 701 |.....--.----.- 26, 014, 701 
Value____...-.---..------ eee -------- | $118, 365, 003 |..-.----------] $118, 365, 003 

. To make producer or water gas: 
. Quantity .__..--....-..--..--.---...----.---net tons._ 1, 459, 233 }-.---------.-- 1, 459, 233 

Value_.____--- eee --------| $8, 159, 808 J----------- ee $8, 159, 808 
For other purposes: 

Quantity. ._...........--.-.-.---..--.---.--net tons_- 571, 868 |..-.-...------ 571, 868 
Value... eee] $8, 057,077 |--------- 2-8 $3, 057, 077 

Disposition of coke: . 
Sold to financially affiliated corporations: _ 

For blast-furnace use: 
Quantity ..-.2..-..-..--....----1.---.--net tons__ 2, 045, 510 158, 476 2, 203, 986 
Value._.......-.--.-.-.--..------------------.----| $8, 621, 454 $700, 439 $9, 321, 893 

For all other purposes: 
Quantity... ..-.-.-----------------------net tons__ 439, 978 12, 345 452, 323 
Valiie__.__---.- eee eee ------------] $2, 280, 530 $58, 234 $2, 338, 764 

Sold to other consumers: 
For blast-furnace use: | 

Quantity. ...............-..--.-.----.--net tons-_- 1, 232, 446 385, 366 1, 617, 812 
Value..-.........------------ 2 eo e+ eee $6, 269, 072 $1, 409, 381 $7, 678, 453 

For foundry use: . 
Quantity. .........----.--.--.----------net tons_- 1, 672, 538 249, 279 1, 921, 817 
Value_..........-.--------------------------------| $12, 489, 148 $1, 195, 719 $13, 634, 867 

‘For manufacture of water gas: 
Quantity. .............---.-..-..---.-.-net tons_- 360, 646 24, 352 384, 998 
Value._........-...--.----.------.----------------| $2, 348, 700 $97, 487 $2, 446, 187 

For other industrial use: 
. Quantity_..............--..--.---------net tons_- 1, 152, 042 495, 734 1, 647, 776 

. Value... 2.2222 .- 2-2 ---- eee ee------| $5, 984, 353 $1, 896, 996 $7, 881, 349 
For domestic use: 

Quantity. ._..........-....--.------..--net tons_. 9, 643, 507 377, 836 10, 021, 343 
: ~ . Value... .---- 2... ---------- | $58, 494, 793 $1, 312, 998 $59, 807, 791 

1 Data not available.
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. TABLE 1.—Salient statistics of the coke industry in 1986—Continued 

Co Byproduct Beehive Total 

Disposition of screenings or breeze: . . 
. Used by operator: 

For raising steam: 
Quantity. .......-..-.-----..--.-...-.._net tons_.|.. 2, 581, 230 . 133 2, 581, 363 
Value_____-_2- 2. eee e-e--| $5, 111, 445 $561 $5, 112, 006 

To make producer or water gas: . no , 
Quantity..................2-..-......-_net tons_- 76, 597 |--.--- 2-2 76, 597 
Value... 222 eee $286, 423 }-....--..-.22. $286, 423 

. For other purposes: . . So 
Quantity. ....-..--...---_____-.-......__net tons_- 292, 813 . 24 292, 837 

Sold Value... eee $571, 309 $101 . $571, 410 
old: 

~ Quantity. .....-2.22222.- 2... net tons. 697, 918 | 46, 377 744, 295 \ 
Value___._---- eee eee $1, 477, 045 $30, 002 $1, 507, 047 

Average receipts per ton sold: 
Furnace coke (merchant sales) __-......-.._-..-.-...----.- $5. 09 $3. 66 $4. 75 
Foundry coke.- .-..-.--.----------2--- eee eee $7. 44 $4. 80 $7.09 
Domestic coke__...---- 222-2 eee $6. 07 $3. 48 $5. 97 
For manufacture of water gas__....-...-...._-_-_-_-..---.- $6. 51 $4. 00 $6. 35 
Other industrial coke. ...2---2-- ee $5. 19 $3. 83 $4. 78 
Screenings or breeze._._....-..--_--___---.-____ eee eee $2. 12 $0. 65 $2. 02 

Stocks on hand on Jan. 1, 1937: , 
Furnace....-...........----.----_..__-..--.-.._net tons... 282, 144 5, 622 287, 766 
Foundry.._...--...--.-..-2-.-.-.---.--------------d0--.- 8, 981 8, 508 17,489 
Domestic and other... --.-.--.-..-.....--.-.-----d0--.- 1, 408, 350 18, 461 | 1, 426, 811 
Breeze__.......------------------------------------- 0. 285, 775 3, 943 | 289, 718 

Exports..-.....-.---..------.---- 22-2. ----0--- |_| eee 670, 312 
Imports.......----------2- eee eee ee WO] |e _ 329, 957 . 
Calculated consumption... ....-...2.--_-.-.--_.-_-.--d0__..|_..-.---.._--_|_-- ee 47, 082, 147 
Byproducts produced: 

GaS....--------------------.---------------M cubic feet_.| 699, 701,415 {.-.....-..-..-| 699, 701, 415 
; Wasted.__..--.--..--.---.------.---..--.--.- percent _. 171 [eee e ell 1.71 

Burned in coking process._.___...-.............d0_._- 36. 382 |-..-----2----. 36. 32 
Surplus sold or used_..--..--....-.-----.-------d0_-_. 61.97 |.------22--- 8. 61. 97 . 

Tar____.--.---_-_--------------------------------gallons__| 560, 385, 578 |...-.-.-.-_..- 560, 385, 578 
Ammonium sulphate or equivalent_....._--...--pounds-_|1, 388, 682, 583 |.......-..--__] 1,388, 682, 583 
Crude light oil_.....-.---_-_-.----.-.-----...----gallons__| 170, 234, 202 |.....---..-..-| 170, 234, 202 

Yield of byproducts per ton of coal: 
Gas.....-.-----..------_.---.--..-...------M eubie feet__ 11.06 |------ ee 11. 06 
Tar. ...--.-.-.--.-----.--___--------.-----_-------gallons__ 8.86 |... 8. 86 
Ammonium sulphate or equivalent..._..........pounds-_- 22.14 |2.- el 22. 14 

_ _ Crude light oil.._......--...-...__..-.-_-__-___-_gallons_- 2.91 j---2 ee . 291 
Value of byproducts sold: 

Gas (surplus) ......_--------------------------------------| $70, 830,970 |..------.-----] $70, 830, 970 
ar: | 

Sold... -.2--.---- eee eee eee e--| $15, 328, 340 |---| $15, 328, 340 : 
Used by producer.......-..-...------.--------.....-.-| $8, 768, 240 |... 8. $8, 768, 240 

Ammonium sulphate or equivalent -..-.--.......--..-----] $12,812,979 |_.............| $12, 812,979 
Crude light oil and derivatives_...........-...-..--...----| $18,938, 777 |_.......-..-_- $18, 938, 777 
Other byproducts ?__.........-.-._....-------.-----------| $2, 294, 567 |....-._._..__- $2, 294, 567 

Total value of coke, breeze, and byproducts 3__.___.......-._.| $361, 935, 207 $6, 717,014 | $368, 652, 221 

SSeS 

2 Includes naphthalene and tar derivatives. 
3 Includes value of tar used by the coke plants, 

Scope of report—The continuing need for economy in public 
expenditure impels the Bureau of Mines to confine this report to 
presenting, through selected tables, the essential facts of the statis- 

: tical record for the year. If not readily found any derivative figures 
carried in earlier reports will be furnished by the Bureau upon 
application. 

This report covers only coke made by high-temperature carboniza- 
tion of coal in beehive and byproduct ovens. However, byproduct 
coke produced by city gas companies is included. (See fig. 58.) 
The essential product of these companies is manufactured gas, but 

| in 1936 the production of byproduct coke by city gas companies 
constituted about 8 percent of the national production of byproduct 
coke. With respect to ownership and accounting these byproduct 
ovens are part of the gas utility system, and the Bureau of the Census 
therefore groups them within the manufactured-gas industry under
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~ the title ‘The Gas and Coke Industries.” In other respects, however, 
these ovens form part of the byproduct-coke industry and they are 
so included in the statistics of the Bureau of Mines. The differences 
in classification are followed advisedly by the Bureau of the Census 
and Bureau of Mines after consultation with leaders of the gas and 
coke industries, and the two offices have collaborated in the collection 
and analysis of the statistics. (See table 50.) 

| Coke is made by other processes not included in this chapter. In 
1986 about 1,083,000 net tons of gas-house coke were made by - 

~ high-temperature carbonization of coal in types of equipment other = = =~ 
| than coke ovens—chiefly horizontal retorts. About 1,378,200 net 

tons of petroleum coke, a byproduct of petroleum refining, were 
produced in 1936. The manufacture of coke from coal-tar pitch is 

5 1 PETROLEUM COKE Oo 

5 _ .GAS-HOUSE COKE 7 | 
| an a 

260 a. - 
. -. | a 

| .. 50 - | 
Lu - 
= 40 

= %0 7 7 y/ : al YY) 9x PRODUCT 
: =n (yy yyy aa 

10 ere ee — 

1900 020406 08 10 12 14 16 18202224 26:28303234°36 0 
FIGURE 58.—Production of petroleum coke, gas-house coke, and beehive and byproduct coke in the United 

States, 1900-1936. No figures on production of petroleum coke are available before 1914, when the produce 
tion was 213,777 tons. 

established on a commercial basis but the tonnage produced is small. 
- Within the last few years, also, production of a smokeless fuel by 

low-temperature carbonization of coal has been established com- | 
mercially in the United States.!_ None of these other kinds of coke, 
however, are discussed in this report. Only coke from byproduct and 
beehive ovens is adapted to blast-furnace and foundry uses, which 
consume most of all coke produced. Practically, therefore, the coke 
trade is concerned only with beehive and byproduct-oven coke 

g. 58). 
The standard unit of measurement in the coke industry is the short 

or net ton of 2,000 pounds, and unless otherwise specified this unit 1s 
employed throughout this report. 

1 See discussion of low-temperature carbonization in the chapter Recent Developments in Coal Prepar- 
ation and Utilization, by A. C. Fieldner.



896 MINERALS YEARBOOK, 1937 

TABLE 2.—Siatistical trends of the coke industry, 1923 and 1983-36 

1923 | 1933. 1934 | ° 1985 | :- 1936 

Coke produced: a: : Do — an 
. Beehive.............-.--..-..-net tons__| 19, 379, 870 911,058 | 1,028,765 | 917,208 | | 1, 706, 063 

Byproduct.__..-.....-.-----------d0-.__| 37, 597, 664 | 26, 678, 136 | 30,792,811 | 34, 224,053 | 44, 569, 121 

Total__..-...-----.-----------d0....| 56, 977, 534 | 27, 589, 194 | 31, 821, 576 | 35, 141, 261:| 46, 275, 184 
Percent of total from byproduct Po . 
OVenS.......-----------.----------- 66.0 967) 96.8 97.4 96.3 

: Stocks of producers, end of year, all coke . ; , - 
oo net tons.-} 11, 221, 737 | 2, 865, 260 | 3, 598,543 | 2,829,384} 1, 732, 066 

Exports, all coke--....-.-.----------dO..-.} 1, 237, 342 637, 819 942, 785 613,975 | 670, 312 
Imports, all coke 2__........--_.-.-.-do--.-- 85,002 | . 160,873 160,934 | 317,379 |. 329,957 
Consumption, calculated, all coke...do-...} 55, 173,457 | 27, 771, 843 | 30,306, 382 | 35,613,824 | 47, 032, 147 
Disposal of coke (beehive and byproduct): Ce . 4 
Furnace coke (including all coke used by « foo . oo 
producer)_..--......----...--net toms..| 47, 774, 408 | 14, 822, 568 | 17, 504,745 | 22, 586,613 | 28, 218, 687 

Foundry coke...........----------do0---.| 3,600,719 | 1,004,885 | 1,262,139 | 1, 484, 453 1, 921, 817 
. Other industrial (including water gas) |., = ete 

net tons_} 2, 283,888 | 1,836,987 | 1,892,595 | 2, 236, 112 2, 032, 774 , 
Domestic coke. ....2....-.--------d0_-.:] | 2, 733, 414 | 10, 491,037 | 10, 520,295 | 9, 426, 386 10, 021, 343 
vens: 
Beehive, in existence, end of year.....-.. 62,349 | 16,857 14, 206 13, 674 13, 012 
Byproduct, in existence, end of year----.- * 11, 156 18, 053 12, 963 12, 860 12, 849 
Byproduct under construction, end. of.} . ; os ee i 
year_.....-.-------.--.---- +--+ 2 --- 629 fie fee 122 305 

Cost of coal charged, byproduct ovens, ‘ 
: average per ton........-....---..-------- $4. 76 $3. 38 $3. 70 $3. 82 $3. 69 

. Prices of coke: . | So 
Average spot price of Connellsville fur- ee 

: nace coke, f. 0. b. ovens.....-....- 22. $5. 33 $2, 41 $3. 77 $3. 61 $3. 68 
Average realization on byproduct coke = 

sold: | 
1 Furnace coke (merchant sales) -_-..-.... $6.74 | = = $4.00 $5, 24 $4. 77 $4. 75 
he Foundry coke_..........-.-.---------- $10. 54 $5. 34 $6.38 |... ‘$6.96 $7. 09 

Other industrial (including water gas). $9.06.) . $5. 06. $5.57 |’ $5. 41 $5. 08 
Domestic.......--.--.--------.--_---- $9. 05 $5. 12 $5. 83 $5. 84 $5. 97 

Yield of byproducts per ton of coal charged: 
Tar_.......-.-.--.-------.----_gallons_-- 8.1 9.39 9. 22 - 9.18 8. 86 
Ammonium sulphate or equivalent . 

_. pounds-- 21.2 22. 18 22.29 22. 59 22. 14 
Light oil....................--.-gallons_- 2.7 2.79 | $2.90)" 2.98 2.91 

. Surplus gas sold or used. .M ‘cubic feet.- 5.9 7.14 6.98 | ——s- 7.04 6. 86 
Average gross receipts of byproducts per - oo 

ton of coke produced: . 
Tar sold or used._..--..------.-----2-.-- $0. 51 $0. 506 $0. 520 $0. 528 $0. 541 
Ammonia and its compounds_..._--_.--- $0. 84 $0. 269 $0. 284 $0. 310 $0. 287 
Light oil and its derivatives. _._.......-- $0. 51 $0. 461 $0. 434 $0. 435 $0. 425 
Surplus gas sold or used___.-..-...------ $1. 37. — - $2,099 | $1. 924 $1. 832 $1. 589 

_ Total byproducts, including breeze____-_-- $3. 48 $3. 549 $3.372 |. $8. 317 $3. 050 

1 Furnace and foundry coke only. 
2 Prior to 1934 the figures represent general imports; beginning with 1934 they represent imports for 

consumption only.
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TaBLE 3.—Summary of coke produced, value, number of ovens, coal charged, and average yield in 1936, by States 

_ [Exclusive of screenings or breeze] | / _ 

Byproduct Beehive. | Total 

. Yield | Yield | : | - - | Value of coke Value of coke 
Btate Plants | Ovens] Goa) used of coke Coke pro- at ovens Ovens | Goal used of coke Coke pro- at-ovens Coke pro-| Value of 

in ex- | in ex- (net tons) | coal duced (net in ex- (net tons) | coal duced (net | duced (net| coke at 
istence | istence (per tons) jC sister (per- tons) |. C—is:SCséBbton =) ovens 

| cent) | Total | Perton | cent) . Total | Perton — | 

Alabama.....-.-.--.----- 8 | 1,248 | 4, 435,328 | 69.66 | 3,089,622 | $8,774,694 | $2.84 |.._.....|-..-.------]--------|-----------|-----------|4L------| 3, 089,622 | $8,774,694 ©. 
Colorado.-.---..--------- 1 161 505, 908 | 66. 68 337,341; (4) (‘) 188 93,941 | 65.25 61, 293 (1) — Q) 398, 634 (1) ex 
Connecticut......--.-..-- 1 61] ° (2) @) | (?) QQ) fll ltl] eee] eee eee eee Q | @ by 
Illinois. ..-...-.---.-...--. 8 896 | 3,034,695 | 68.62 | 2,082,516 | 13,098,787 | 6.29 |_...-.-.|-...---.+..|--------|-.---------|-----------]+---+---| 2, 082, 516 | 13, 098, 787 
Indiana. ......---------.-] | 6 | 1,548 | 7, 410, 152 | 73, 54 5, 449, 755 40, 627, 036 7.45 |...-.---|-----------|--------|------2---- | -----------|2-------| 5, 449, 755 | 40, 627, 036 > 
Kentucky-..._.-_----.--- 1 168 (2) (2) Q@) (> ()) [lille o |e eee] eee |e tee |e eee fee eee (2) (2). Z 
Maryland.._..-.-.....--- 1} 361 | 1,683, 792 | 72.28 | 1,217,039 (1) Q) |_| ----------- |---| eee e eee fee eee fete tee e-] 1, 217, 089 (1) o 
Massachusetts --.---.---- 3 430 | 1,566,576 | 70.74 | 1, 108, 219 6, 766, 722 6.11 |_.-.----|.----------|--------|-----------|-----------|s-----+--| 1, 108, 219 6; 766, 722 
Michigan... -..-..--------- 9 614 | 3, 180, 588 | 71.91 | 2,293,653 | 13,738,700 | 5.99 |_.-.....|----...----]-.-----_|-----------|-----------]--------| 2, 298, 653 | 18, 738, 700 GO 
Minnestoa.-..-----------} 31]. 196 753, 396 | 69. 22 521, 518 4, 120, 984 7.90 |....----|-----------|--------|---- .------|-----------|--------] 521, 518 4,120,984 
Missouri. ......----------| 1 64 (3) @ | @® | Q): | re wenn nene|eneeeeeeeee| eee eeee|------eee--f-ee eee efeee-----} (2). rm | 
New Jersey.....-....---- 2} 239 | 1,417, 602 | 71.08 | 1,007, 500 (Q) QM) fle lll |e ee flee}. -----| 1,007, 600 Q) . 
New York..........-.--.| ' 9 | 1,024 | 6,730, 448 | 71.85 | 4,835,921 | 28,566,271 | 5.91 |......--|o0 022 | ie] 4, 835, 921 | 28, 566,271 © 
Ohio........-.----------- 15 | 1,839 | 8,760, 708 | 71.25 | 6, 242, 3 26, 938,007 4,32 |_...----|.----2-----|--------]-----------|-----------|1.------| 6, 242, 300 | 26,938,007 © 
Pennsylvania. .-----....- 12 | 3,348 /18, 380, 164 | 68.39 |12, 570, 81 49, 644, 435 3.95 | 9,036 | 1,879,187 | 64.56 | 1,213, 294 |$4, 565,024 | $8.76 |13, 784,110 | 54, 209, 459 CI 
Rhode Island. --.-..-.-.-- 1 65 (2) (2) (3) (2) -Q) |i. .e-|-------2---|i-------|------- 22+] --- =e [bee (2) (?) C2 
‘Tennessee_.....-.-------- lj: 24 120, 816 | 68.95 83, 205 _ 376,539 | . 4. 52 161 |. 6,886 | 51.80) © 3,567 20,831 | 5.84] ~ 86,872|- ~ 397,370 t4 
Utah......2.--..22--..--- 1| 56] 218,504 | 56.88] 124,34 -() ()- | g19| 9,754} 57.69] 5,617] -@) | @® 129,963 | —- (1) wn 
Wirginia....-.............]_.-------|-------]-----------|-------]---------4-]--- ef eee] 1, 291 330,130 | 57.96 |- - 191,331 | -811,894 | 4,24); . 191,331 811, 894 
Washington..-....--....- dl 20. 46, 983 | 60.38 28, 368 ~ 170,208 | 6.00 58 601 | 62.28|. 3121 - 2,160 | 6,92 28, 680 172,368 
West Virginia._-......-.- 4 362 | 2, 425, 957 | 70.19 | 1, 702, 792 5, 097,703 | 2.99 | 1,459 377,759 | 61.06 | . 230, 649 899,996 | 3,90 | 1, 933,441 5, 997, 699 ; 

Wisconsin-.............-.- 2 195 (2) (?) (3) | (%) | () |_-.22--|-------- ee |---| eo fee eee (2) —  &). ’ 
Combined States........-|--------]-------| 2, 562,910 | 73.12 | 1, 874, 110 12, 598, 234 6.72 |...-..--|-.--.------|-2----- |---| ee e--| 1,874,110 |. 12, 598, 234 
Undistributed......-..-._]...---.-]-------|-----------|-------]---------1-] | 15, 177, 399 5.65 |_...--_-]_----------|--.-----|-----------| 878, 867 |L------|----------}| 15, 555, 766 

. Grand total, 1936. -. 90 |12, 849 |63, 243, 517 | 70.47 144, 569, 124 225, 695,719 | . 5.06 | 13,012 | 2,698,158 | 63.23 |. 1, 706,063 | 6,678,272 |. 3.91 |46, 275, 184 | 232, 373, 991 
Grand total, 1935... -...-- 90 |12, 860 |49, 045, 619 | 69.78 |34, 224,053 | 178, 271, 325 5.06 | 13,674 | 1,468,855 | 62, 44 917, 208 | 3,581,810 | 3.91 |35, 141, 261 | 176, 853, 135 
Change in 1936, percent..}........| —0.1- +28.9 | 41.0] +30. 2 +30.3 |-...-.--| —48 +83.7 | +1.3 +86. 0 +86.4 |----.--- +31.7 | +31. 4 

! Included under “Undistributed.”’| ‘- 2 Included under ‘“‘Combined States.” | 

| . . 

| - oo bo
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| Production of coke.-—The total production of coke was 46,275,184 | 
tons in 1936 compared with 35,141,261 tons in 1935, an increase of 32 

7 percent. The production of byproduct coke was 44,569,121 tons, an 
increase of 30 percent over 1935; and the production of beehive coke 

| _ was 1,706,063 tons, an increase of 86 percent over 1935. The leading 
States, in order of importance in the manufacture of byproduct coke, 
were Pennsylvania, Ohio, Indiana, New York, and Alabama. The 

| production of each of these States exceeded 3,000,000 tons in 1936, 
| and their combined output equaled. 72 percent of the national pro- | 

_ duction. Pennsylvania and West Virginia lead in the production of 
. beehive coke, their combined output having been 85 percent of the 

- total national output. > 
Byproduct coke produced at plants classified as furnace plants 

oe totaled 32,076,089 tons, an increase of 39 percent over 1935, while 
» production at merchant byproduct plants increased only 12 percent. 

: _ The increase in coke production at furnace plants is a result of the 
a larger output of pig iron, which was 46 percent higher in 1936 than 
_ in 1935. Nonfurnace or merchant plants enjoy the greater stability 

of a diversified coke market, and the changes in production each year 
SO are not of the same magnitude as those at furnace plants when there 

ee are widely fluctuating demands for pig iron. Nearly 29 percent of 
i: the merchant byproduct coke is manufactured at plants owned by 

city gas companies. The production of coke at gas-company plants 
me is fairly constant each year, and this has a stabilizing effect on the 

amount of merchant coke produced each year. On the other hand, 
7 _ furnace-coke production tends to vary with pig-iron production. 
: Normally, the production of coke at furnace plants is nearly 80 per- 

cent of all byproduct coke made. In 1936, 72 percent of the by- 
| product coke was manufactured at furnace plants compared with 54 
| percent in 1932 and 67 percent in 1935. Table 9 shows the fluctua- _ 
| tions in monthly production of coke at furnace plants compared with 

the fairly uniform monthly production at other plants. 
Monthly production of coke increased fairly steadily from 3,446,800 

tons in January to 4,599,700 tons in December. The monthly output 
of byproduct coke showed a similar trend. The production of beehive 
coke declined during the summer months. (See table 4.) 

Value and price of coke-——The value of byproduct coke at the ovens 
was $225,695,719 in 1936, an increase of 30 percent over 1935 values. 
The value of beehive coke at the ovens was $6,678,272, an increase 
of 86 percent over 1935. The average value of both byproduct and 
beehive coke in 1936 remained the same as in 1935, or $5.06 and $3.91 
per ton, respectively. The lower cost of coal charged in ovens ($3.82 
in 1935 and $3.61 in 1936) is partly reflected in the lack of change 
in the price for coke. Values and prices for the. various erades of 
beehive and byproduct coke are shown in tables 27, 28, and 33. Aver- 
age monthly prices (quoted by Steel) remained fairly uniform through- 
out the year in the 11 markets given in table 35. =. 
Number and capacity of ovens.—At the end of 1936 there were 12,849 

byproduct ovens and 13,012 beehive ovens in existence. During the 
year 210 new byproduct ovens and 1,343 new beehive ovens were 
completed. In 1936, 40 byproduct’ ovens.and 1,471 beehive ovens 
were abandoned. The number of beehive ovens has decreased from 
60,432 at the end of 1924 to 13,012 at the end of 1936.
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| - Production of byproduct coke in 1936 was 72 percent of the calcu- | 

lated capacity of all byproduct ovens compared with 34 percent in . 

1932 and 55 in 1935. (See table 16.) If the byproduct coke ovens o 

had been operated: at 90 percent capacity, at the end of 1936 their Oo 

potential. output would have been 56,000,000 tons of coke, nearly - 

equaling the 59,883,845 tons of byproduct and beehive coke manufac- 8 

tured in the peak year 1929. =~ | a 

Coal charged in coke ovens.—In 1936, 65,941,675 tons of coal were ng 

- charged into coke ovens; of this quantity, 63,243,517 tons were used oe 

_... in byproduct ovens and 2,698,158 tons in beehive ovens. OS 

The leading States mining coking coal, in order of importance, are 

~ Pennsylvania, West Virginia, and Kentucky. Of the 63,777,942 tons oe 

of coal purchased for use at byproduct plants, 57,334,950 tons (90 ¥ 

percent) were mined in these three States. | a : 

Coal cleaned mechanically before being charged imto byproduct a 

ovens represented 24:3 percent of that charged in 1936 compared | 

with 23.8 percent in 1935. a | : OY 

~ Consumption of coke-—The indicated consumption of coke in 1936 es 

was 47,032,147 tons compared with 35,613,824 in 1935, iron furnaces . 

using 31,255,648 tons (66 percent). (See table 25.) For data on 

consumption by uses see tables 27 and 28. OS | . 

“Stocks of coke-—On January 1, 1937 stocks of coke were 1 5732 ,066 : 

tons, 1,097,318 tons less than on January 1, 1936. Stocks of furnace . 

and foundry coke on January 1, 1937, were 421,305 tons lower than oe 

7 on January 1, 1936, and stocks of domestic and other grades were 

676,013 tonslower. | oo oo oo 

Exports and imports.—Exports of coke in 1936 were 670,312 net of 

tons valued at $4,191,185 compared with 613,975 tons valued at ae 

$3,590,143 in 1935. Imports were 329,957 tons, an increase of 12,578 s 

tons over 1935, and the value increased from $1,574,578 to $1,635,501. oe 

Gross value and yield of byproducts —The gross value of all the 

byproducts recovered in 1936, not including breeze, was $120,205,633. a 

_____ If breeze also is counted as a byproduct, the total value becomes 7 
$127,471,248. nl 

The average yield of byproducts per ton of coal charged has in- tk 

creased notably since the Bureau began to keep records of operating — - 

performance. (See fig. 62.) During the depression, the calculated os 

average yields were affected by the closing down of certain ovens Or. ae 

plants, but the long-time trend is unmistakably upward. Since 1915 _ oS 

the average yield of tar has increased from 7.1 to 8.86 gallons, and Oo 

the average quantity of surplus gas available for sale or use has . 

increased from 4,325 to 6,860 cubic feet. Oo - 

Four of the 85 byproduct plants active in 1936 produced no am- - 

monia during the year. The 81 plants continuing to recover ammonia, 

obtained an average yield of 22.14 pounds of sulphate per ton of coal 

carbonized. (See table 47.) | | | 

Of the 85 plants active in 1936, only 62 recovered light oil. The 

average yield obtained by these 62 plants was 2.91 gallons per ton. 

(See table 48.) The production of motor benzol increased from | 

58,379,910 gallons in 1935 to 85,672,953 m 1936. Naphthalene sold 

by byproduct coke operators increased from 13,214,108 pounds in . 

1935 to 34,946,890 in 1936. | oe | 7 

Unit values g byproducts.—Gas is the most important byproduct in 

value, followe by light oil and derivatives, tar, and ammonia in the
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" order named. (See table 42.) The unit value of the surplus gas sold 
ae or used by all plants declined from 18.2 cents per M cubic feet in — 
a 1935 to 16.3 cents in 1936. The average for all plants, however, is | a much affected by the relative activity of the furnace and merchant 

| plants. The latter group, especially the plants affiliated with gas- / 
: utility systems, obtain much higher prices for their gas than do the 

: | furnace group. A better indication of the trend is given by the aver- | 
a age values reported for the two groups, which are as follows: | 

ea 5 FF Tot Year % rota 
| | oe , Cents. | Cents. Cents || | Cents Cents Cents 1929... lle 11.6 30.2 |] . 16.6 |} 1935_....._...--.__- 11.3 28.9 18, 2 a 1933_..__.....--.-.| 120] 29.6 20.3 |] 1936-22-22 -77777] 108 | 27.6 16. 3 Ly load] 8} 86] ea . 7 

a The shift in relative activity of furnace and merchant plants also 
oe affects the computed gross values of the several byproducts per ton ~ 
- of coke, shown in figure 61. | 
Po The unit values of crude light oil and light-oil derivatives generally 

were higher in 1936 than in 1935. (See table 42.) The unit values 
cy _ of tar increased slightly, while those of ammonia showed little change. 
o However, because of increased production, the total values of all of 

oO the principal byproducts were higher in 1936 than in 1935, despite the | 
ve change in unit prices. | | 
‘ _ Technical developments.—The reader is referred to the chapter on 
: Recent Developments in Coal Preparation and Utilization for a review 

of coke technology during 1936. During the past year the Bureau of 
oe Mines has issued reports on the carbonization properties of the Clint- 
: _ wood bed in Virginia, the Pittsburgh bed in Pennsylvania, and the 

Miller’s Creek bed in Kentucky. = | 
: ss GOKE AND OTHER DOMESTIC FUELS 

Coke for domestic heating.—F or domestic heating coke offers certain 
ot advantages in cleanliness compared with bituminous coal, and in 

a many localities it is cheaper than the prepared sizes of anthracite. 
. The marketing of domestic coke is not a simple merchandising 

| _ problem because coke has burning characteristics different from those 
a of either anthracite or bituminous coal. Therefore to introduce coke 

in any market area successfully and to hold customers after sales are 
made it is necessary to carry on expensive educational campaigns, 
Figure 59 shows how the total sales of domestic coke have risen since 
1921, even in the depression years that followed the boom of the late 
twenties. Total sales of domestic coke (byproduct and beehive) 

| amounted to 7,511,023 tons in 1929 and the volume of sales increased 
an average of 750,000 tons each year until 1933, when 10,491,037 
tons were sold; in 1934 sales were 10,520,295 tons, an increase of 
only 29,258 tons over 1933; in 1935 sales dropped to 9,426,386 tons, 
a decline of 1,093,909 tons (10 percent); and in 1936 sales rose +o 
10,021,343 tons, an increase of 594,957 tons (6 percent). 

A more detailed examination of the trend shows that sales of 
domestic coke at merchant plants increased from 5,986,373 tons in 

_ 1930 to 7,595,108 in 1933, then declined to 7,238,296 tons in 1934,
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| dropped still further to 7,012,739 tons in 1935, and rose to 7,646,714 
_ tons in 1936. Sales of domestic coke at furnace plants increased 

each year from 1,900,059 tons in 1930 to 2,935,818 in 1934, but fell to | 
_ 2,149,241 tons in 1935 and dropped still further to 1,996,793 tons in 

1936. The decline in sales of domestic coke at furnace plants in 
| recent years is due —©T | | 

largely to the fact ” x | 
that these plants are | YN po 

-. consuming more of ° SP WF a em ee and selling more to» La | 

cman: BL | | pee] | Tf sumers, with the re- &, / } 
sult that less coke § /. L/ 
reaches thedomestic % 4, “ — 
market. The trend 3 PO By ploduct coll - 
in sales of domestic mead ea , 

| beehive coke has “Petey __ 

| as low as 118,665 =o apt d | a a 
tonsin 1981 andas #® & %® &® & # #8 4 8 8 | 
high as 346,181 tons . FiGuR# 59.—Growth of sales of domestic coke, byproduct coke, and gas- | 

in 1984. In 1986 | : | 
_ beehive sales amounted to 377,836 tons, an increase of 43 percent over | 

| 1935. | | | | 
Supplies of fuel for domestic purposes.—More domestic coke was ee 

sold in 1936 than in 1935. Statistics for all of the other fuels are not 
_ available for 1936, but the trend since 1932 indicates increasing | 

domestic consumption of anthracite, oil, and natural gas. (See 7 
table 29.) , . . . 

The introduction of natural gas into the Middle West through : 
long-distance pipe lines has afforded a new competitive fuel in some 

____Parts of that area. The amount of natural gas consumed fordomestic 
and commercial heating in the Middle West has been increasing. 

COKE AND COKE BREEZE 

MONTHLY AND WEEKLY PRODUCTION 

TaBLE 4.—Byproduct, beehive, and total coke produced in the United States, 1933-36, 
by months, and average per day, in net tons 

1933 1934 1935 1936 

| Month Dail Dail Dail Dail al i 

Total averaxe Total averaxe Total averave Total averaxe 

Byproduct: . 
January.........| 1,782,700 | 57,500 | 2,471,800 | 79,709 | 2,796,800 | 90,200 | 3,313,500 | 106,909 
February..------| 1,636,600 | 58, 500 | 2, 490,800 | 89,009 | 2,777,200 | 99,200 | 3,145,600 | 108° 500 
March... --------| 1,663, 000 | 53,600 | 2,965,609 | 95,700 | 2,997,100 | 93,800 | 3,262,100 | 105° 200 
April.-..--------] 1,651,900 | 55, 100 | 2,872,500 | 95,800 | 2,666,200 | 88,800 | 3,471,400 | 115,700 
May-..--------.| 1,914,900 | 61,700 | 3, 188,800 | 102,900 | 2,789,290 | 90,090 | 3, 758,800 | 121,300 
June_..--.------| 2,236, 600 | 74,600 | 2,987,000 | 99,600 | 2,595,000 | 86,500 | 3,790,300 | 193,390 
July_..----------} 2, 793, 200 | 90, 100 | 2,379,800 | 76,800 | 2,562,000 | 82,609 | 3,723,200 | 120,100 
‘August....-.----| 2,920,200 | 94,200 | 2, 277,790 | 73,500 | 2:773,600 | 89,400 | 3,871,400 | 124° 900 
September _.----| 2,797,900 | 90,300 | 2,171,300 | 72,400 | 2°832' 700 | 94,400 | 3,836,800 | 127,900 
October....-----| 2,579,009 | 83,200 | 2,312,400 | 74,600 | 3,048,300 | 98,309 | 4,977,200 | 131° 500 
November. _-.--| 2,341, 100 | 78, 000 | 2, 261,509 | 75,400 | 3,112, 100 | 103, 700 | 4,054,400 | 135, 100 
December-..----| 2,451,000 | 79,090 | 2,413,600 | 77,900 | 3,363,900 | 108, 500 | 4,354,400 | 140.500 

678, 100 | 73,100 |30, 792, 800 | 84, 400 [34,224,109 | 93, 800 |44, 569, 100 | 121, 700 | 

153336—37——58
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| TaBLE 4.—Byproduct, beehive, and total coke produced in the United States, 1933-36, 

_ by months, and average per day, in net tons—Continued. . 

. . 1933 | 1934 o 1935. ~~ 1986 

. aily Daily ; Daily - Daily 
Total | average| Total average | Total | average Total | average 

Beehive: rn | fo 
January.-_...---- 89, 100 3, 400 111, 200 4,100 86, 900 3,200 | 133,300 4, 900 
February-...---.- 91, 000 3, 800 133, 400 5, 600 90,700 |  3,.800 144,500 | 5, 800 
March._....-..- 100, 800 3, 700 166, 200 6, 200 99, 200 3, 800 103, 000 4, 000 April......-.....| . 51,500 | 2; 100 73,700 | 2, 900 65,100 |. 2,500 | | 85,200) 3,300 | ° May..-.-----.-- 52, 200 1, 900 65, 500 2,400 | 54,900 2, 000 89,600 | . 3,100 
June_.-......--- 55, 500 2, 100 62, 700 2, 400 58, 600 | 2,300 87, 300 ~ 8, 400 | July...-..-..-.--| 75,800 | 3,000 52,200 | 2, 100 44,600 | 1,700] 104,200 4, 000 August_---..-.-.| 78,600 | 2,900 45,400 | 1, 700 54,500} 2,000} 120,300] 4,600 September._....; 66,800 | 2,600 57,100 | 2,300 55,500 |. 2,200 |. 153,900 | 5, 900 
October-_-...---- 51, 000 2, 000 77,800 | 2,990 88, 900 8, 300° 222, 700 © 8, 200 0 November...----| 101,900} 3,900| 96,800] 3,700 99,800 } 3,800] 225,800] 9,00) 
December.-.-...- 96, 900 3, 900 86, 800 3,500 | 118, 500 4,700 |. . 245, 300 | 9,; 400 

911,100 | 2,900 | 1,028,800 | 3,300 | 917,200 | 2,900 | 1,706,100} 5,500 
| Total coke: | a a a oe | 7 

January ..-------} 1,871,800 | 60,900 | 2, 583,000 | 83,800 | 2,883,700 | 93, 400 3, 446,800 | 111,800 - February....----| 1,727,600 | 62,300 | 2,624,200 | 94,600 1 2,867,900 | 193,000 | 3,290,100 | 114; 300 March....--.----| 1,763,800 | 57,300 | 3,131,800 | 101,900 | 3,006,300 | 97,600 | 3, 365, 100 |. 1¢9, 200 a 
April._..........| 1, 703, 400 | 57, 200 | 2,946,200 | 98,700 | 2,731,309 91,309 | 3, 556,600 | 119, 000 May-.-----------| 1,967, 100 | . 63, 600 | 3, 254, 300 | 105,300 | 2,844,100 | 92,000 | 3,839,400 | 124, 400 
June....._....---| 2, 292,100 | 76,700 | 3,049,709 | 102,000 | 2, 653, 600 88, 800 :| 3, 787,600 | 126,700 | July_..-..--.----| 2,869,000 | 93,100 | 2,432,000 | 78,900 | 2,606,600 | 84,300 | 3,827,400 | 124’ 100 August_.-__----.| 2,998,800 | 97,190 | 2,323,100 | 75, 200 | 2,828, 100 |’ 91,400 | 3,991,700 | 129,500 
September-.....-.| 2,774,700 | 92,900 | 2,228,400 | 74,700 | 2, 888, 200 |. 96, 600 | 3,990,700 | 133,800 October__-.-----| 2,630, 990.| 85,200 | 2,390,200 | 77,500 | 3,137,200 | 101,600 | 4,299,900 | 139, 700 November...--.-| 2,443,000 | 81,900 | 2,358,300 | 79,100 | 3,211,900 | 107,500 | 4,280,200 | 144,100 December......-| 2, 547,900 | 82,900 | 2,500,400 | 81,400 | 3,482, 400 | 113, 200 | 4, 599,700 | 149, 900 

27, 589, 200 | 76, 000 |31, 821, 600 | 87,700 |35, 141,300 | 96,700 |46, 275,200 | 127, 200 

TaBLe 5.—Beehive coke produced in the United States in 1 936, by weeks 

- _ [Estimated from railroad shipments] | . | a 

Week ended— Net tons | Week ended— Net tons |} | Week ended— Net tons 

Jan. 1-41._...........} 24,400 |] May 9__-_--.------...| 16,800 || Sept. 12.._2.-.._......| 32, 700 | Jan. 11--.......--.---] 23, 000 || May 16___--.--.....-.| | 18,300 || Sept. 19.__-------.---| 37,700 Jan. 18...--.------.---| 29, 100 |) May 23..__...------.| 18,900 || Sept. 26.__-..--_------| 36,300 Jan. 25_--.-.----------| 28, 200 ||, May 30.__--------...-| 20,600 |] Oct. 3__.._-_-__-.-----| 39, 800 Feb. 1._..---.--------| 32, 000 || June 6__._-----------.] 18, 200 |] Oct. 10..-_----_-------| 50, 000 
_ Feb. 8._.----.--_.-_-- 34, 400 || June 18____.._.____ Le 20, 800. |} Oct. 17...-- 2-2 51, 000 
Feb. 15_..-.-_-_--- 2 34, 200 || June 20___.__-_______- 21, 500 || Oct. 24.....-__--__ LoL 54, 600 Feb, 22..._.-....-----| 35,800 || June 27_____-.-.....-.] 19,600 || Oct.31_..____._.......| 47, 200 
Feb, 29_.....---------| 34, 700 |} July 4.---..--.-.......] 17,000 || Nov. 7._.--_-----.....| 60, 700 
Mar, 7._...-.---------| 27,300 || July 11----.--.-.....--| | 28,200 || Nov. 14._________._..-| 50, 100 Mar. 14.__.._.....----| 24,300 || July 18__-.-.-.-..--.-.] 28,900 || Nov. 21________-_._._| 49,000 
Mar, 21.__....-.------| 20, 200 || July 25__-.-..........| | 28, 600 || Nov. 28______........-| 56, 200 
Mar. 28__.--__-_.__.-- 23, 500 || Aug. 1------_- 2 28, 400 |} Dec. 5__._-_-.- 58, 600 
Apr. 4..-.-.----------| 28,100 || Aug. 8___-..-...-.....| 25,600 |] Dec. 12._.-..._-..-.--| 54, 500 
Apr.dl__...-------.--| 20,800 |] Aug. 15__._--........| 28,200 || Dec. 19__._.-._....-..| 59,500 
Apr. 18._.....--------| 19, 800 || Aug. 22.___....._.....| 27,500 || Dec. 26._._.___.......| 47,600 
Apr. 25.22... 2-22 17,200 |} Aug. 29._....-_- 222 ee 28, 800 |} Dec. 28-31 1____.._____ 37, 000 
May 2__....-.-...-.-.| 18, 000 |] Sept. 5.....-._--.--..-| 32, 700 —__——_ 

1, 706, 100 ee 1,706, 101 
14 days only. . 

¢ 
.
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: TaspLe 6.—Byproduct coke produced in the United States in 1936, by months and 

| - States, in net tons 

[Based on reports from all producers] | 

State January | February | March April May June July | 

Alabama.................| 247,100} 234,100 | 249,200 | 232, 500 | 255,500 | 244,700 | 252, 700 | 
Colorado__...------------|» 17, 200 24, 300 34, 700 44, 600 35, 200 30, 300 19, 600 

Tlinois_....-------------- 167, 300 157, 800 167, 900 161, 300 162, 000 155, 400 165, 600 

Jndiana__....-..--------- 372, 600 350, 100 386, 800 425, 700 467, 500 475, 200 491, 400 ae 

_s Maryland.._..-----------| 91, 700 87,400 | 94, 300 90,800 | 111,000 94, 500 82, 500 
Massachusetts...........| 96,600 | 81, 100} ~—-91, 400 | - 103, 400°) —- 90, 700. |. 80,100}. 79,200. 

Michigan....-...-------- 200, 700 185, 800 198, 500 194, 700 200; 900 190, 500 193, 100 

Minnesota. .....--------- 41, 560 40, 600 40, 400 35, 000 36, 800 39, 400 39, 400 

New Jersey-_------------- 87, 800 80, 800 87, 900 70, 700 87, 800 82, 600 83,600 | 

New York. .-_.---------- 384, 800 372, 300 380, 300 387, 800 413, 200 419, 000 412,900. 

Ohio__.-.-----------=----- 466, 300 484, 200 502, 300 512, 500 510, 200 486, 400 505, 100 

Pennsylvania. -_---------- 825, 400 765, 400 755, 300 916, 800 | 1, 064,300 | 1,089, 000 | 1, 073, 600 

Tennessee__.._..--------- 7, 400 7, 600 7, 000 6, 800 7, 100 6, 300 6, 600 

Utah___.....------------- 10, 100 10, 600 10, 400 9, 900 10, 000 9, 500 9, 500 

Washington..._-.--------- 2, 500 2, 700 2, 400 2, 400 _ 2,300 2, 300 2, 400 

West Virginia....-....-.-| 145, 000 112, 600 108, 100 127, 500 146, 600 138, 800 143, 800 

Connecticut, Kentucky, 
Missouri, Rhode _Is- 
land, and Wisconsin- -- . 149, 500 148, 200 145, 200 149, 000 157, 700 156, 300 162, 200 

Total production_._| 3, 313, 500 | 3, 145, 600 | 3, 262, 100 | 3, 471, 400 | 3,758,800 | 3, 700, 300 | 3, 723, 200 

At merchant plants..| 1,019, 100 972, 300 | 1, 011, 400 988, 200 | 1, 034,200 | 1,003,000 | 1, 020, 200 

At furnace plants_-—__| 2, 294, 400 | 2, 173, 300 | 2, 250, 700 | 2,483, 200 | 2, 724,600 | 2, 697, 300 | 2, 703, 000 . 

State | August September October | November| December Total 

Alabama.....----------------------- 254, 400 254, 700 269, 900 273, 900 320,900 | 3, 089, 600 

Colorado..-.._.---------------------- 25, 500 25, 600 22, 400 23, 200 | 34, 700 337, 300 

Tllinois.........._.------------------ 175, 200 179, 000 -192, 200 193, 300 205, 500 2,082,500 

Indiana.....-.__-------------------- 479, 800 464, 100 497, 800 488, 900 549, 900 5, 449, 800 

Maryland ..-..---------------------- 99, 700 111, 600 118, 600 114, 500 120, 400 1, 217, 000 

Massachusetts_.._..----.-----------}| _ 84,300 92, 300 101, 200 102, 900 105, 000 1, 108, 209 

Michigan_-_......------------------- 189, 800 179, 100 186, 100 183, 200 191, 300 2, 293, 700 

Minnesota._.-----.----------------- 38, 400 ' 41, 400 44, 100 59, 200 65, 300 521, 500 

New Jersey_.----------------------- 83, 700 83, 500 87, 400 84, 300 87, 400 1, 007, 500 

New York....._.--.---------------- 408, 400 400, 400 414, 500 409, 100 433, 200 4, 835, 900 

Ohio.__....------------------------- 535, 900 524, 200 554, 200 568, 100 592, 900 6, 242, 300 

Pennsylvania........---------------| 1, 160, 700 | 1,151, 800 | 1, 245, 200 1, 220, 600 | 1, 302, 700 | 12, 570, 800 

Tennessee. _____.------------------- 6, 900 6, 900 6, 900 6, 700 7, 100 83, 300 

Utah. ___._.-----.-------.---------- 11, 000 10, 400 12, 000 9, 700 11, 200 124, 300 

_______ Washington____....-._.-.----------|._..2,500 | __ 2,300 | 2,400 |_—__—2, 000 2, 200 28, 400 
West Virginia_._..._...-------------- 154, 500 153, 300 158, 600 ‘154, 900 | 159, 100 | 1, 702, 800 

Connecticut, Kentucky, Missouri, . 
Rhode Island, and Wisconsin- ---- 160, 700 156, 200 163, 700 159, 900 165, 600 1, 874, 200 ° 

Total production .-_..--------| 3,871, 400 3, 836, 800 | 4,077, 200 | 4, 054, 400 4, 354, 400 | 44, 569, 100 

At merchant plants.__.....-----| 1, 044, 300 1, 041, 500 | 1,101,100 | 1,095, 500 1, 162, 200 | 12, 493, 000 

- At furnace plants__.....----..--| 2, 827, 100 | 2, 795, 300 | 2,976, 100 | 2, 958, 900 | 3, 192, 200 | 32, 076, 100 
a - : 

TaBLe 7.—Beehive coke produced in the United States in 1936, by months and 

He States, in net tons | 

| (Based on railroad shipments] | 
ns 

State January |February| March April May June July 

Colorado__....-.--------------- 7, 700 6, 300 6, 200 5, 200 3, 800 4, 200° 2, 400 

Pennsylvania_.......----------| 91,600 | 103,800 63, 700 48, 100 42, 100 44, 600 64, 000 

Tennessee_.__-._.-.------------ 100 200 100 100 100 100 ‘400 

Utah____--.---.-..------------- 500 -| .. 600 700 €00 100 100 500 

Virginia......-------------+---- 15, 100 14, 800 12, 700 13, 600 16, 400 20, 900 19, 800 

Washington_-.-_..---.----------- 100 900 |___..._._-|.---------|----------|------+----]---------- 

West Virginia._....------------ 18,200 | . 18,600 19, 600 17, 600 18, 100 17, 400 17, 400 

1338, 300 144, 500 103, 000 85, 200 80, 600 87,300 ; 104, 200 

: 
. 

. 
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TaBLE 7.—Beehive. coke produced in the United States in 1936 , by months and | : | States, in net tons—Continued 

i 
a a Deer 

State August September} October | November December Total 

| Colorado... ._..-..-.-..._.. 2, 600 4, 100 5, 900 6, 000 6, 900 61, 300 Pennsylvania._............___ 82, 300 112, 700 175, 200 184, 300 200, 900 J, 213, 300 Tennessee___-..-._.___..__.__ 800 400 400 500 700 3, 600 Utah____ee 300 700 800 500 200 5, 600 Virginia... 2 18, 400 17, 300 17, 400 12, 000 12, 900 191, 300 Washington_...._-....2.....-|.---...-__.|_.... wane nen---- epee |e 3600 West Virginia.__._......._.__ 15, 900 18, 700 23, 000 22, 500 23, 700 230, 700 

120, 300 153, 900 222, 700 225, 800 - 245, 300 1, 706, 100 

| PRODUCTION BY FURNACE AND NONFURNACE PLANTS 

| TaBLE 8.—Number and production of byproduct coke plants connected with iron | furnaces and of other byproduct planis, 1913, 1918, and 1934-36 __. | | | 

| | | Number of active Coke produced (net tons) Per cent of Dro- 

Furnace | Other Furnace Furnace | Other | . plants | plants plants Other plants plants | plants 

| 1913_......--.------------ 20 16 9, 277, 882 3, 436, 868 73.0 7.0 | : 1918.22 36 24 19, 220, 342 6, 777, 238°) . 73.9 26. 1 1934... 41 42 19, 241,850 | 11, 550, 961 62.5 37.5 1935... 40 41 23, 034, 261 11, 189, 792 67.3 32.7 1936_..--..-- 2-222 42 43 32, 076, 089 12, 493, 032 72.0 - 28.0 
: 

‘ 

. 

- TABLE 9.—M, onthly and average daily production of byproduct coke by plants asso- ! crated with tron furnaces and by all other plants, 1984-36, in net tons 

1934 1935 1936 

Month 
ae Furnace Other Furnace Other Furnace Other . plants plants plants plants plants plants | a] 

Monthly production: 
January....----_____.____ 1, 536, 900 934, 900 1, 825, 400 971, 400 2, 294, 400 1, 019, 100 February-_._.-._._.___._. 1, 583, 000 907, 800 1, 898, 400 878, 800 2, 173, 300 972, 300 March.__________._______. 1, 945, 100 1, 020, 500 1, 944, 400 962, 700 2, 250, 700 1,011, 400° April... 22222 1, 923, 600 948, 900 1, 764, 800 901, 400 2, 483, 200 988, 200 May..--___-_-_-_____ 2, 202, 300 986, 500 1, 856, 700 | 932, 500 2, 724, 600 1, 034, 200 June... 2, 032, 800 954, 200 1, 703, 400 _ 891, 600 2, 697, 300 1, 003, 000 July... 1, 432, 900 946, 900 1, 678, 000 884, 000 2, 703, 000 1, 020, 200 August... 1, 343, 700 934, 000 1, 870, 100 903, 500 2, 827, 100 1, 044, 300 September..._._.._.______ 1, 242, 000 929, 300 1, 923, 700 909, 000 2, 795, 300 1, 041, 500 October__...-.._.__._.___- 1, 318, 900 993, 500 2, 075, 400 972, 900 2, 976, 100 1, 101, 100 November_.___.___._______ 1, 269, 400 992, 100 2, 144, 700 967, 400 2, 958, 900 1, 095, 500 December_.___..___.____. 1, 411, 200 1, 002, 400 2, 349, 300 1, 014, 600 3, 192, 200 1, 162, 200 

19, 241, 800 | 11, 551,000 | 23, 034, 300 | 11, 189, 800 32, 076, 100 12, 493, 000 

Average daily production: - 7 , January._.__-.-___.- 49, 600 30, 100 58, 900 31, 300 74, 000 32, 900 February__..__._________. 56, 600 32, 400 67, 800 31, 400 75, 000 33, 500 Mareh..________.. 62, 800 32, 900 62, 700 31, 100 72, 600 32, 600 April... 22-2 64, 100 31, 700 58, 800 30, 000 82, 800 32, 900 May...---._-..____. 71, 100 31, 800 59, 900 30, 100 87, 900 33, 400 June... 2 67, 800 31, 800 56, 800 29, 700 89, 900 33, 400 July 22-2 46, 200 30, 600 54, 100 28, 500 87, 200 32, 900 August._..----._ 43, 400 30, 100 60, 300 29, 100 91, 200 33, 700 September__..._.......___ 41, 400 31, 000 64, 100 30, 300 93, 200 34, 700 October...-......_......_. 42, 500 32, 100 66, 900 31, 400 96, 000 35, 500 November.._......_.._.__ 42,300 | 33,100 71, 500 32, 200 98, 600 36, 500 December.__.._-..._...___ 45, 500 32, 400 75, 800 32, 700 103, 000 37, 500 

Average........_..___.. 52, 700 31, 700 63, 100 30, 700 87, 600 "34, 100



COKE AND BYPRODUCTS 905 | 

PRODUCTION BY STATES AND DISTRICTS 

TaBLE 10.—Byproduct and beehive coke produced, by States, 1918 and 1933-36, | 
- an net tons 

State ~ 1918 1933 1934 1935 1936 

Byproduct: | | . 
Alabama........-----..---------------| 2, 634,451 | 1, 668,975 | 2,109,192 | 1,994, 220 3, 089, 622 
Colorado. .....------------------------ 230, 663 139, 722 171,104 | © 206,901 337, 341 
Connecticut_......--.-----------------|------------ (1) (1) (1) ¢3) . 

_ WNinois..-..---------------------------| 2, 285,610 | 1,501,020 | 1,649,907 | 1,668,523 | 2, 082, 516 : 
Indiana.__...-..----------------------| 3, 898, 215 | 2,089,100 | 2,613,437 | 3, 768, 480 5, 449, 755 oe 

ow... _Kentueky. i222... 2--------------| 517,749 | OO Od | 
Maryland.-.-.------------------------- 474, 368 702, 227 784, 539 929, 617 1, 217, 039 
Massachusetts._............-----------| . 556,397 | 1,020,255 | 1,127,632 | 1,006,115 1, 108, 219 
Michigan......--.--------------------- (1) _ 2, 341, 081 2, 547, 747 | 2, 482, 302 2, 293, 653 
Minnesota....------------------------| . 784,065 412, 037 417, 447 430,082); 521,518 

Missouri-...-------------------------- (1) (4) (1) Q) (1) 
New Jersey..-..----------------------- 682, 148 835, 125 910, 121 917, 117 1, 007, 500 
New York......-----------------------| 1,069, 587 | 3,426,529 | 4,089,708 | 4, 099, 242 4, 835, 921 
Ohio...-------------------------------| 5, 226,334 | 3, 676,727 | 4, 296,338 | 5, 100, 987 6, 242, 300 
Pennsylvania.........-----------------| 4, 586, 981 | 6,170,240 | 6,834,362 | 8,078,175 | | 12, 570, 816 
Rhode Island---..----------------------]---------+-- (1) (1) (1) (1) 
Tennessee__..-.----------------------- 124, 469 71, 484 70, 598 78, 668 83, 305 
Utah_..--.------------ .---------------|------------ 66, 945 117, 401 115, 282 124, 346 
Washington. _...----------------------| 30, 129 31, 817 27, 199 28, 744 28, 368 
West Virginia....__-.----------------- 603, 393 | 1,074,002 | 1,348,914 | 1, 603, 584 1, 702, 792 

Wisconsin. .-...----------------------- 0) (1) —Q) (1) (1) 
Combined States_......---------------| 2, 298,021 | 1,450,850 | 1, 682,165 | 1,716, 014 1, 874, 110 

25, 997, 580 | 26, 678, 136 | 30, 792,811 | 34, 224,053 | 44, 569, 121 

. Beehive: . 
Alabama.._...-----....-.---.---------| 1,717,721 |_...--------|------_-----|------------]------------ : 
‘Colorado.._-.....---------------------| . 758, 784 35, 161 37, 804 49, 209 61, 293 
Georgia-..-...---.---.----------------- _ 22,048 |.-----------|------------|------------|---- ------- 
Kentucky._..-.-.-..----------.----+.-| 301, 086 |------------|------------|------------|------------ 
New Mexico.._--_-.------------------ 597,072 |.-----------|------------|------------|------------ 
Ohio_.....-.-------------------------- 138, 909 |..--.-------|------------|------------|--------+---- 

- Oklahoma.-.-_-.--.--------------------- (1) wo----------|------------]------------|------- = -- 
Pennsylvania.......-.----------------| 22, 136, 664 | . 670,179 720, 593 564, 052 1, 213, 294 . 
Tennessee________-.-.----=------------ 302, 637 11, 807 5, 993 | | 3, 099 3, 567 
Utah_...-..---.--------------- +--+ () 10, 156 13, 203 | . 5, 575 5, 617 
Virginia._....---.---.---.-------------| 1,234, 256 70, 493 77, 960 137, 587 191, 331 | 
Washington -_-...-.--.---------------- 93, 659 379 1, 694 2, 475 312 
West Virginia.__..__.-.--.-.----------] 2, 716, 613 112, 883 171,518 | = 155, 211 230, 649 _ 

Combined States__.-.-----------------|___ 461, 898 | ------------|------------|----------2-|p-rorooroo-s — 
30, 480, 792 911, 058 1, 028, 765 917, 208 1, 706, 063 

Grand total__..._-.------------------| 56, 478, 372 | 27, 589, 194 | 31, 821,576 | 35,141,261 | 46, 275, 184 a 

TABLE 11.—Byproduct and beehive coke produced in Pennsylvania in 1936, by — 
districts | 

[Number of plants and ovens includes those idle during phe year; no new ovens were under construction 
in 

. of el Value of coke at ovens 

: “wI.; Coal used | from Coke pro- |______ 
District Plants | Ovens || duced (net (net tons) | coal tons) Per 

(per- Total ton 
cent) 

Byproduct: | - 
Eastern Pennsylvania !_--- 5 734 | 2,713,890 | 70.18 | 1,904,578 | $11, 168, 588 $5. 86 

| Western Pennsylvania ?....| 7 | 2,614 | 15,666,274 | 68.08 | 10,666,238 | 38, 475, 847 3. 61 

12 | 3,348 | 18,380,164 | 68.39 | 12,570,816.| +49, 644, 435 3. 95 

Beehive: , 
Allegheny Mountain and . 
Allegheny Valley.-......- 3 434 77,041 | 55.66 42, 879 190, 384 4, 44 

Connellsville... ....-.---..- 18 | 3,883 371,788 | 64.45 247, 059 953, 942 3. 86 : 
Lower Connellsville........ 17 | 2,791 897,143 | 65.08 583, 846 2, 090, 341 3. 58 
Upper Connellsville_......- 5 670 164,821 | 68.44 112, 810 443, 852 3. 93 
Pittsburgh. --.....--.------ 2 491 |_..---.--.-.]-------.|------------ |---| eee ee 
Other districts 3__...-.---.- 4| 767) _368,394 | 61.53 226, 700 886, 505 3.91 

49 | 9,036 | 1,879,187 | 64.56 | 1,218, 204 4, 565, 024 3. 76 
—— eS OT sb ——loSSsSSSSS EES EES >So ———e—ee 

Grand total. ...-.-----.-- 61 | 12,384 | 20,259,351 | 68.04 | 13, 784,110 54,209,459 | 3.93 | | 

1 Includes plants at Bethlehem, Chester, Philadelphia, Steelton, and Swedeland. 
2 Includes plants at Aliquippa, Clairton, Erie, Johnstown, Midland, Neville Island, and Pittsburgh. 
3 Includes Bedford and parts of Indiana and Westmoreland Counties.
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Tasie 12.—Byproduct coke produced in Ohio in 1936, by districts | 

: . Yield . Value of coke at ovens 
of coke Coke pro- |__|; 

oe District Plants | Ovens | Voal used | from | guced (net | 
(net tons) coal tons) ‘ Per 

=. (per- Total ton 
| | cent) 

Canton, Cleveland, and Mas- ; - 
_ - Sillon_....-2-- 2s 5 595 | 2,459,628 | 69.69 | 1,714,087 $7,159,777 | $4.18 

Youngstown. ._-..-.-.---- 2 3 594 | 2,454,928 | 69.80} 1,713, 527 6, 919, 528 4. 04 
Other districts 1_____....-___- 7 650 | 3,846,152} 73.18 | 2,814, 686 12, 858, 702 4. 57 

Total, 19386_._.-.----_-_._|. 15 1,839 | 8, 760, 708 71.25 | 6,242, 300 26, 938, 007 4, 32 Cs 
Total, 1935_...-2- 2-2 -eek 15 | 1,834 | 7,202,127 | 70.83 5, 100, 987 28, 088, 113 4. 53 
Change in 1936._.-....percent__|_.......| +0.3 +21. 6 +0. 6 - +$+22.4 +-16. 7 4.6 

1 Includes plants at Hamilton, Ironton, Lorain, Painesville, Portsmouth, Toledo, and Warren. ' 

| 7 NUMBER AND TYPE OF OVENS | - 

TABLE 13.—Coke ovens. completed and abandoned in 1936 and total number in 
| | existence at end of year, by States 3 

oo ee | | | ' Ovens 

a Inexistence | | Under construc- 
| : Plan ‘s Dec31 |. New tion Dec. 31 

| State exist- | Ab ane | 
ence oe pe . doned 

: Dec. 31 Capacity Lo Capacity during N Capacity 
: a _,| per day per day |. year um- | per day 

. Number (net tons Number (net tons ber | (net tons 
: . of coke) » of coke) of coke) 

7 Byproduct: .. ope : : | 
: Alabama. oi... - 8 1,248 | . 14,3805 |.---. 222 -[Le eye 146 2, 220 

~ Colorado. .-222--.2-- 1 151- 2, 233 |.-----.---}---------- [20.2 ---- |_| 
_° Connecticut_...._.-.] 1 61 @) | Jovan ee] eee Jee] |e 

~  Jlinois... 2.22 -e ell} 8 896 12, 634 16 200 ct re 
Indiana__....-.--.-- 6 1,548-| 20,779} 21388 22,065 j.-.-.-.---}--- ete 
Kentucky. ......___- 1 108} 4) wennne-e--|--- eae fee} 12 | 4D 

4 Maryland. .-.-...-_- 1 361 5, 088 |...-------|-..------- |---| 
Massachusetts... ._- 3 430 4,483 |...-------]----------|---------_ |---| 

. Michigan_...._.____- 9 614 6,391 |..-------2]----- fee 122 2, 900 
Minnesota...._--.... 3 196 2,572 |_....----.|----------|----------}----a--|----- ee 
Missouri. ...-----2_- I 64). @) wane nn en ne] eee oe | nee ene |e ee |e ee 
New Jersey_.._....-- 2 239 2,750 |----------]-------- |e. ee |---| 
New York-_-_._____-__ 9 1, 024 15,324 |---| eee |e 
Ohio....2.-------Le 15 1, 839 24, 957 2 23 2276 |_.--...-..]-.-._.-_|]_-.--_____- 
Pennsylvania._...___ 12 3, 348 45, 939 |..--------]---------- |---| et 
Rhode Island_..__.__ 1 65 (1) weeen- ee |e fe fee 
Tennessee. .-......-- 1 24 350 |----------|----------}-2-- |e 
Utah... 1 56 705 233 2414 Joo |e 
Washington. _..-___. 1 20 108 |.---.-----|----------}2-2----- |e |e eee 
West Virginia. ._._.- 4 362 | 5,088 |_---------|-------- |e 25 (4) 
Wisconsin......2--2- 2 195 (4) wo------ effet] 
Undistributed__._.._|....___- nen------- 6, 364 |---------.]---------- ||. 554 

Total byproduct_-.- 90 12,849 | 170,070 210 2, 955 40 305 5, 674 
At merchant plants__ 45 3, 675 44, 431 16 200 j_---.-___- 37 554 
At furnace plants. - __ 45 | 9,174 125, 639 194 2, 755 40 268 5, 120 

Beehive: 
Colorado. ._-.------- 2. 188 --------- |e - nee 190 |. - fee. 
Pennsylvania___.__.- 49 9, 036 21,120 (3) 973 227 (3) 
Tennessee. .._-__---- 2 161 w-----~--|-- 2 ee - 60 Fee 
Utah. ool 1 819 wo------- |---| eee 
Virginia: ..-..._.-__- 7 1, 291 (3) 219 (3) wnnneee ene |-2- nee} eee ne 
Washington. _._-.._- 1 58 ween -----| one -- + | - ee |e 
West Virginia. _.__- 9 1, 459 2 204 @) 248 |-._...-_|.--------- 

Total beehive-_-___. 71 13,012 |} 1, 343 (3) 1, 471 27 (3) 

1 Included under “‘ Undistributed.’’ ; . 
2 New ovens replacing old ovens that were rebuilt? co 
*Data not available. = = —- | - —— De
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TABLE 14.—-Byproduct ovens of each type at end of 1936, by States | | 

| | Kop-| Semet-} Wil- | United |Cambri 4. | tan an fo op- | Semet- il- | United |Cambria- ican 7s 
State pers | Solvay | putte] Otto | Belgian | Roberts | poun- |KlOnne loiners2| Total 

: dation a 

Alabama.........---| 768 420 60 {.-.--.--|----------|----------]--------|--------|--------| 1, 248 
Colorado....-....---| 151 [-.-.-2--]---2--}------ |---| ee ee |e ee 151 
Connecticut......-.-| 61 [.......-|----.-|_-------|-----2----]----------|--------] +--+} eee 61 
Tllinois...........-..{ 662)... 120] 88 J.......}..--------]----------|--------]-------- 26 896 

- Indiana_..-...------}1, 127 161 | 260 |_-.----}- |e |---| 1, 548 on 
ee Kentucky--222ccccc}e-2-e- ~~ —-408-- seceue}.- ~~~] + |---| + - |---| -------- 108 

Maryland._.......--] 361 |-...-.._]_..--]_-..----]----------|----------]--------[--- fee 
Massachusetts.....-} 175 {--------| 55 200 |.-.-------|----------]--------|-~------]-------- 430 
Michigan........--.| 131 276.} 120 }_--..--|--_-_-_---].---------]--------]------=- 87 614 
Minnesota..-....---] 196 |--------|------]--------]----------|---+------|--------|--------]----.---| 196 . 
Missouri...........-| 56 |-.....-.]------]--------]----------|----------]--------]-------- 8 64 
New Jersey_._----.-}| 289 |-.------|------|--------]-----.----|----------}--------|---- =} ee 239 
New York.........-| 743 226 |_-.-.-|---.----|----------]---------- 55 }-u.-.-.-}.-.-----] 1,024 
Ohio. _....-.-...----|1, 546 293 |.-.-.-]----.-..]--.-.-----]----------|--------]--------|--------] 1,839 
Pennsylvania. .._..|3, 018 88} 97. )..---.-- 120 . 25 |..-----]-..-----}]_.-.--...| 3,348 
Rhode Island......-| 65 |-.------|-----.]--------|----------]----------|--------] -- ee eee 65 
Tennessee........---|-~---- 24 |---| |e} [eee fee} 24 
Utah.....-----------| 56 |-----.--]---..-|--------|----------}------- =e] ---- ++] ee eee 56 
Washington.._..._._|-..---|--------]------|--------]----------]----------]--------} 20 J-------- 20 
West Virginia.......| 316 |-.---..-] 46 |--------}----------|----------|--- +--+] 2+] 362 
Wisconsin.....-.--.-| 115 80 }.-----|--------|--.-------]-.--------|-------- |---| 195 

Total_........]9, 786 | 1,796 | 726 {| 200 120 25 | 55 20 121 | 12,849 . 
At merchant plants.}1,953 ; 1,080 {| 221 200 |---------- 25 55 20 121 | 3,675 
At furnace plants....|7,833 | . 716} 505 |_..._._. 120 |--..------|--------|--------|--------| 9,174 

- 1Includes the Koppers-Becker type. : 
3 Includes 26 Curran-Knowles, 27 Parker-Russell, 60 Improved Equipment Co., and 8 Piette ovens. . 

CAPACITY OF BYPRODUCT OVENS 

TaBLE 15.—Estimated annual potential production of coke and coal required for 
charge of byproduct coke ovens in the United States, 1934-36, when operated at 
different percentages of maximum capacity, in millions of net tons 

| 1934 | 1935 1936 ~ | 

es : Ovens com- | 1ncluding ovens 
Percent of maximum capacity ~~ Ovens completed Dec.-31.1-_. pleted Dec: 31- Funder. construc _ oo 

. Coke | Coal? | Coke | Coal? {| Coke | Coal? | Coke Coal 3 

100....-..-.-.----..-----------------] 62.8 89. 7 62. 4 89.1 62. 2 88.9 64.3 91.9 
90. ....------ eee eee ee e-| 585 80. 7 56. 2 80. 2 56. 0 80. 0 57.9 82.7 
85__..--------- eee ---| 58. 4 76, 2 53.0 75.7 52.9 75. 6 54.7 78.1 
75. 8 ene een e nnn nnn w wenn nen eee nne-| AT 1 67. 3. 46.8 66. 8 46.7 66. 7 48. 2 68. 9 
50.2 ...----.-------- 2 e-e--------| SL 4 44.9 31.2 44.6 3L 1 44, 5 32. 2 46.0 

1 No ovens under construction at end of 1935. 
3 Coal for charge estimated on basis of 70 percent yield in coke. 

TABLE 16.—Relation (percent) of production to mazimum capacity at byproduct coke 
plants, 1929 and 1932-36, by months 

Month 1929 | 1932 | 1933 | 1934 | 1935 | 1936 Month 1929 | 19382 | 1933 | 1934 | 1935 | 1936 . 

January ...| 88.6 | 39.0 | 33.6 | 46.6 | 525] 62.4 || August....] 93.6 | 27.4} 55.0 | 42.8 | 521) 74.2 
February..} 91.3 | 39.6 | 34.1 } 52.0 | 57.7 | 63.3 || September-_| 91.9 | 29.7 | 52.7 | 42.1 | 55.0 | 76.0 
March.....| 93.0 } 38.8 | 31.3 | 55.9 | 54.6 | 61.5 || October_.-..| 92.3 | 32.3 | 48.6 | 43.5 | 57.2 | 78.1 

April. ----- 92.8 | 36.2 | 32.2 | 56.0 | 51.7 | 67.6 || November_| 89.0 | 33.6 | 45.6 | 43.9 | 60.3] 80.3 
ay......-| 94.0 | 32.4 | 36.1 | 60.1 | 5241 70.8 || December.| 83.1 | 33.2 | 46.2 | 45.3 | 63.1] 83.4 

June.......| 93.9 | 29.5 | 43.5 | 58.2 | 50.4] 721 SO OO | | OD 
July......-| 93.0 | 28.3 | 52.6 | 44.7 | 48.2] 71.5 || The year..| 91.4 | 33.6 | 42.7 | 49.2 | 54.6] 71.6
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QUANTITY AND COST OF COAL CHARGED | 

TABLE 17.—Coal consumed in coke ovens, 1934-36, by months, in net tons 

[For figures, 1912-30, inclusive, see Coke and Byproducts in 1928, pp. 731-733, and Coke and Byproducts 
| in 1930, p. 514] 

1934 1935 | 1936 | 

Month | ] y. 
Byprod- Beehive} Total Byprod- Beehive} Total Byprod- Beshive| Total 

January .__..| 3, 574,000) 177,000) 3, 751, 000 4, 022, 600} 138, 700] 4, 161, 300} 4,710,400} 209, 900} 4, 920, 300 
February _..-| 3,597, 206] 211, 800} 3, 809, 000} 3, 993, 400} 146,300} 4, 139, 700] 4,470,100] 227,600] 4, 697, 700 
March._-.---| 4, 284, 700] 264, 700! 4, 549,400) 4, 181, 200! 159, 900] 4,341, 100} 4, 634,500] 162,300) 4, 796, 800 
April.._____.| 4, 155, 600} 117,400} 4, 273, 000; 3, 828,100} 104, 800} 3, 932,900! 4,935,800} 134,100} 5,069, 900 
May.._.-----] 4,615, 100} 103, 600! 4, 718, 700} 4,007,600] 89, 700] 4,097, 300) 5,346,100; 126,900! 5, 473, 000 

.June..-_.._..] 4,321, 500} 100,300} 4, 421, 800] 3, 730, 300 95, 400] 3, 825, 700} 5,.263.900} 137, 600) 5, 401, 500 
July_......_-| 3, 408, 100 83, 200| 3, 486, 300] 3, 660,000) 71,800) 3, 731, 800) 5,271,100] 165, 200) 5, 436, 300 
August_._._.| 3, 262, 400 71, 700| 3, 334, 100) 3,961,500) 87, 600) 4, 049, 100) 5, 484, 200} 190, 700} 5, 674, 900 
September...| 3,112,300; 89,900} 3, 202, 200) 4, 047, 100 87, 900! 4,135, 000] 5, 435, 700} 244,000) 5, 679, 700 
October. .-__-] 3,315, 400} 124, 500] 3, 439, 900] 4,357,300) 140, 600} 4, 497, 900! 5, 777,100} 353,100! 6, 130, 200 
November-_-_} 3, 244,400) 154,300] 3, 398, 700} 4, 448, 800). 157, 700} 4, 606, 500! 5, 744,300! 357, 900] 6, 102, 200 
December. ._} 3, 457, 300) 136,900) 3, 594, 200} 4,807, 700) 188, 500] 4,996, 200} 6, 170,300] 388, 900! 6, 559, 200 

| : 44, 343, 00/1, 635, 300/45, 978, 300/49, 045, 6001, 468, 900/50, 514, 500|63, 243, 500|2, 698, 200|65, 941, 700 

TaBLE 18.—Total quantity and value at ovens of coal used in manufacture of coke, 
| : by States, in 1936 

| | | Cost of coal Coal per ton of coke 

_y Coal used [——— > | 
x State (net tons) : Per ton . 

| . Total of coal Net tons Cost . 

| Byproduct plants: | - 7 
Alabama. .._..--..-.--.------- eee 4, 435, 328 $9, 918, 564 $2, 24 1. 44 $3, 23 
Colorado. _-.-....--.-...--.----------..- 505, 908 ()_ (1) 1. 50 (1) 
Tlinois_.__. 2-2 eee 3, 034, 695 13, 445, 577 4, 43 1, 46 6. 47 
Indiana_—-_--- 2-2 eee ee 7, 410, 152 34, 090, 501 4. 60 1.36 6. 26 
Maryland_........-...-.--.----_-------- 1, 683, 792 (1) (?) 1.38 (1) 
Massachusetts_.......--.-.--..---------- 1, 566, 576 7, 794, 852 4. 98 1. 41 7. 02 
Michigan._._........---.-. 2-2 eee ee 3, 189, 588 13, 662, 037 4, 28 1.39 5. 95 
Minnesota.....-.......---.-1---2----- eee 753, 396 3, 980, 805 5. 28 1, 44 7. 60 
New Jersey....-..--.-.------------------ 1, 417, 502 (1) (1) 1, 41 (2) 

- New York... ----- ee 6, 730, 448 29, 986, 997 4, 45 1.39 6.19 
_ QOhio_-_.-...-.-------.------------------ 8, 760, 708 31, 540, 626 3. 60 1. 40 5. 04 

Pennsylvania........-....---..._..-.....] 18, 380, 164 58, 964, 466 2. 94 1. 46 4, 29 
‘Tennessee. .......-.----.---------------- 120, 816 404, 444 3. 35 1. 45 4. 86 
Utah... eee 218, 594 (1) (4) 1. 76 (1) 
Washington___..-.-.._. 2-222 - ee 46, 983 225, 912 4,81 1. 66 7. 98 
West Virginia_...._..--......-- 2-2... 2, 425, 957 5, 756, 902 2. 37 1. 42 3. 37 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin_.-....._- 2, 562, 910 11, 413, 477 4.45 1.37 6. 10 

Undistributed._.__..---.----------------|--------------| 17, 059, 645 4,46 |... 2-2] -- eee 

Total byproduct___..............-.-...] 63, 243,517 | 233, 224, 305 3. 69 1, 42 5. 24 
At merchant plants...........-...--.-__- 17, 373, 763 77, 791, 824 4, 48 1.39 6. 23 
At furnace plants.._.....-.-.....---..-..| 45, 869, 754 | 155, 432, 481 3. 39 1. 43 4,85 

Beehive plants: 
Colorado and Utah____--- 22-22 108, 695 303, 925 2. 93 1. 55 4, 54 
Pennsylvania........-.-.--__.---.------- 1, 879, 187 3, 481, 541 | - 1.85 1.55 2. 87 
Tennessee___...-.-._-__-_--_-_------------ 6, 886 11, 706 1.70 1. 93 3. 28 
Virginia_____.....__.._______._..----_--- 330, 130 599, 515 1. 82 1. 73 3.15 
Washington___..--..---_-- ele 501 1, 752 3. 50 1.61 5. 64 
West Virginia....___._-_-_-- eee 377, 759 622, 488 1. 65 1. 64 2.71 

Total beehive. __.._.._._._.__-___-_---- 2, 698, 158 5, 020, 927 1, 86 1. 58 2. 94 

1 Included under ‘‘Undistributed.”’
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TABLE 19.— Average cost per net ton of coal charged into byproduct coke ovens, by 
States, 1929 and 1983-86 | 

State 1929 | 1933 | 1934 | 1935 | 1936. State 1929 1933 | 1934 | 1935 | 1936 

Alabama. -.__.......---]$2. 49/$1. 81)$2. 28/$2. 37/$2. 24 |} Pennsylvania___..___.-/$2.'73/$2. 84/$3. 041$2. 98/$2. 94 
Tllinois.....-...-.-....| 4.29} 4.02] 4.49] 4.62] 4.43 |} Tennessee..__...___.._} 3. 02] 2.92] 3.18] 3.73] 3.35 . 
Indiana. --__-..........| 4.61] 4.19] 4.48] 4.66} 4.60 || Washington._...____._] 5.26] 4.51! 4.60] 4.75] 4.81 
Massachusetts__..-.--.| 4.70] 4.34] 4.81] 5.02! 4.98 || West Virginia......_..| 2.41] 1.78] 2.07! 2.20} 2.37 
Michigan..........___.| 4.29] 3.67] 4.13] 4.28] 4. 28 | —_ |__| —__-| ——__ 
Minnesota....-.-...-..| 5.04] 4.69] ©@) | @).| 5.28 _ United States av- Sel 
New York._.-........_| 4.22] 4.00] 4.35] 4.57] 4. 45 erage........-_| 3. 50) 3.38] 3.70} 3.82) 3.69 

_ Ohio.._......-------.-.| 3.31] 3.10] 3.49] 3.66|.3.60 || Cost.of coalpertonof| =| | [| .| 
coke_..............-_| 5.04! 4.90) 5.33] 5.46) 5.24 

1 Not at liberty to publish data. 7 | 

/ PREPARATION AND SOURCE OF COAL CHARGED ; : ' 

TaBLE 20.—Washed and unwashed coal used in the manufacture of byproduct and oe 
beehive coke, by States in which used, in 19386, in net tons 
eee 

. State | Washed Unwashed Total 

Byproduct ovens: . 
Alabama......_.._---..-.-.-2-.- eee eee 4, 409, 017 26, 311 4, 435, 328 
Colorado........---.---- 2 eee 505, 908 |..-.-.-.---__- 505, 908 7 
Iinois..........----2.2- eee 449, 022 2, 585, 673 3, 034, 695 
Indiana.......- 22 ee 11, 858 7, 398, 294 7,410, 152 
Maryland__.....-..._-.- 2-2 eee [nee eee ne 1, 683, 792 1, 683, 792 
Massachusetts.................-._------------------------ 34, 211 1, 532, 865 1, 566, 576 
Michigan.._.......---__ 2 eee eee 3, 189, 588 8, 189, 588 
Minnesota.._.-..------------------ eee ene ee eee |e eee 753, 396 753, 396 
New Jersey....-...--.--- eee ee 1, 417, 502 1, 417, 502 
New York___.--..--- 2-22 eee 1, 265, 945 5, 464, 503 6, 730, 448 
Ohio...--.-_---2 eee eee eee 1,000,684 | . 7, 760,024 _ 8, 760, 708 
Pennsylvania.._..__....-.-.-.---.-.-------.--- eee 7, 473, 990 10, 906, 174 18, 380, 164 
Tennessee. ___...--.-.---.- eee eee 120, 816 |... 222-2. 120, 816 
Utah... eee eee |e eee 218, 594 218, 594 ue 

Washington____..-.---.------------------------ eee 46,983 |-.-.---.------ 46, 983 
West Virginia_....._.... 22-22 eee eee |e eee 2, 425, 957 2, 425, 957 7 
Connecticut, Kentucky, Missouri, Rhode Island and 
Wisconsin...........-..---..----------- ee 23, 209 2, 539, 701 2, 562, 910 me, 

Total byproduct___._...._....-.-....--_-----.----- ee. 15, 341, 643 47, 901, 874 63, 243, 517 
a A merchant plants_____- 22 nee ee ee | 1, 744, 232 | 15, 629, 531-1 17, 373, 763 —__-__-______ 

At furnace plants___..-.-__.--__-.--.- 13, 597, 411 32, 272,343 | 45, 869, 754 | 

Beehive ovens: ‘ 
Colorado.......--2...--.- ee eee eee eee ee 93, 941 j_-.----- Lee 93, 941 
Pennsylvania.._..._.-...--2 22 eee eee ene nent 585, 908 1, 298, 279 1, 879, 187 . | 
Tennessee..........-..--.--- eee eee nee 6, 886 |..-...-.---.-- 6, 886 | 
Utah. ....-2-22-. 2 eee en een an Jenene eee 9, 754 9, 754 
Virginia_.....-..2.22-2-- eee ene [eee eee eee 330, 130 330, 130 
Washington___......------------------- 2 eee eee 501 |--.----------- 501 
West Virginia_.........- 22-22 een e ee |e nee eee 377, 759 377, 759 

Total beehive............_-..-------- ee ee eee 687, 236 2, 010, 922 2, 698, 158 |
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| TaBLE 21.—Coal used in manufacture of byproduct coke in 1986, by fields of origin, 
: am net tons 

{Based upon detailed reports from each coke plant. The difference between these totals and those shown 
_ in tables 3, 19, etc., is due to change in stock, loss of weight in handling, and the fact that these sometimes 

co represent purchases during the year rather than actual consumption] 

State and district where coal was Total used |- States where coal was consumed—in order | 
. - - produced . of importance 

Alabama.-_....--...---.-----------------| 4, 460, 680 | Alabama and Tennessee. 
~ Colorado: 

Trinidad. ._._..._.-----.+.----------- 410, 276 | Colorado. 
- Walsen___.-_----_-_--_--- 1 --- +e ee 46, 349 Do. 

. Crested Butte.....-.-...----.---.---| | 45,420 Do. 
.: Canon._.__.---- eee eee 3, 863 Do. 

Illinois: Franklin County_.-.---.-..--.- 90, 964 | Illinois. 
Kentucky: 

Eastern Kentucky: a | ; . . 
oe Elkhorn_....--.--.--------------| 1,977,957 | Indiana, Michigan, New York, Kentucky, Mis- 

souri, New Jersey, Minnesota, Ohio, Illinois, and 
m Wisconsin. - — : 

| Harlan _............--..--..-----| 38, 537,860 | Indiana, Illinois, Michigan, Ohio, and Minnesota. 
Kenova-Thacker !...-._.__..-...| 1,233,550 | Michigan, Ohio, Wisconsin, Minnesota, Massa 

a chusetts, and Illinois. 
. Miscellaneous Eastern Kentucky_| — 464,432 | Indiana. 

Pennsylvania: 
Central Pennsylvania, high-volatile_ 9,814 | New York. . . 

. Central, Pennsylvania, medium- 600,920 | New York and Pennsylvania. 
volatile. 

__ Central Pennsylvania, low-volatile..| 1, 258, 509 Pennsylvania, New York, and West Virginia. 
-. Connellsville...........--...--------| 13, 591,861 | Pennsylvania, Ohio, West Virginia, New York, 
ae . Tilinois, Minnesota, Michigan, and Indiana. 

woe - Freeport -_-.-:-----------------------} 1, 668, 909 West, Virginia, Michigan, Ohio, New York, and 
- Sa ndiana. ~ 

Pittsburgh..........-..-.-.........-] 9,714,685 | Pennsylvania, New York, Ohio, Minnesota, Illinois 
7 . ‘Massachusetts, Michigan, West Virginia, and 

oe Wisconsin. — . 7 
Somerset ..-.-.---.-.---------~.----- 364, 234 | Pennsylvania and West Virginia. 
Westmoreland.._........---..-.....- 895, 406 | Pennsylvania, Maryland, and New York. 

Tennessee__.....-------------------.---- 87,915 | Tennessee. 
Utah: Carbon County...........-.-..--- 218, 594 | Utah. 

' Virginia: 1 2 . 
Co Southwestern Virginia............._- 237,493 | New Jersey, New York, Massachusetts, and 
ne oo Pennsylvania. 

Washington: Pierce County_.-.--------- 47,129 | Washington. 
West Virginia: ? a 

ce Northern__...-----.----------.------| 2,470,451 | Pennsylvania, Maryland, Ohio, and West Virginia. 
i Kanawha and. Logan (including | 7,961,107 | New York, Illinois, Massachusetts, New Jersey, 

Coal River). — Ohio, Indiana, Michigan, Pennsylvania, Con- 
necticut, Wisconsin, West Virginia, Rhode 
Island, Kentucky, Minnesota, and Missouri. 

New River and Winding Gulf._._...| 1,878,355 | New York, Massachusetts, New Jersey, Illinois, 
_ Rhode Island, Missouri, Kentucky, Minnesota, 

Indiana, Michigan, and Pennsylvania. 
Pocahontas 2.____._.....--..----.-.-} 10, 076, 552 | Indiana, Ohio, New York, Michigan, Illinois, 

7 Maryland, Wisconsin, Pennsylvania, Minnesota, 
West Virginia, Connecticut, Massachusetts, 
Kentucky, Alabama, and Tennessee. 

Coal and Coke_.---_-.-----__.---__- 112, 904 | Pennsylvania. 
Webster County....-..-----.------- 316, 803 | Pennsylvania and Massachusetts. 

63, 777, 942 

1 Tonnage from the Grundy field, Buchanan County, Va., isincluded under Kenova-Thacker (Kentucky). 
( P Coal hes the extension of the Pocahontas field in Tazewell County, Va., isincluded under West Virginia 

ocahontas).
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TABLE 22.—Source of coal used in the manufacture of byproduct coke in 1936, by States where consumed, separating merchant and furnace plants 

! Coal produced in— | 

State where coal was used | Col Wi K P lr Wash West Total - 
| olor- i- en- ennsy]l- ennes- stat W ash- es 

Alabama ado nois tucky vania — see Utah Virginia ington | Virginia . . 

Alabama: | — 
Merchant plants.....-......--.-.--.-.-------------------}| 644, 671 |---------|_-------|-----------|]------------|---- +--+ |---| |e eee 92, 805 737, 476 
Furnace plants. ......-----------------------------------| 3, 809, 038 |---------|--------|-----------|------------|---------|---------]-----------]-+------ 7, 765 3, 816, 803 

Total... ----0--eeecneveccececececececececececececeneo--| 4,458,709 |---------|--------|----tee-ne-|-e-eeeeeeeee[eeeeeeeee[eceeeeee-[-eeeeeee-ee|-e------| 100,570 | 4, 554, 279 
Colorado: Furnace plants........-.--.--..-------------------|-----------| 505,908 |-------.]-----------|-------2----|---------]------- + |------- ]-e]e--- ee 505, 908 

. Illinois: | _ | 

Merchant plants...............-----.---- 2. |e |---| 90, 964 94, 414 108, 857 |...-...-.|---------|-----------|--------| 1, 500, 182 1, 794, 367 in 
Furnace plants_--.-.------------------------------- ee - 2 |e ee fee 565, 669 327, 376 |-..--..-.|----.----]-.--------- we------ 361, 489 1, 254, 534 es 

Total... ----ee ene nn eee eee n eee ene ee eee eee eee ee ee ee [peneeen eee e|-n-enene=| 90,964 | — 660, 083 436, 233 |.....---.|.--------|.----------|--------| 1, 861,621 | 3,048,901 = > | 

Indiana: | o 
Merchant plants..-...--._----.-------------------------- |e. |---| |---|] ee |---|] eee] 788, 574 733, 574 , / 
Furnace plants_-_...-..--..-.---------------------------- wenn en een pe w--------|--------| 3, 228, 645 121, 149 |.-.--..__|.---.----} 320, 505 -b------ 3, 037, 850 6, 708, 149 si . 

Total...---2-2 ee enn eee eee nee woeeweeenke w--.-----|--------| 3, 228, 645 121, 149 j|_.---.2  }----_---- 320, 505 shoes e ee 3, 771, 424 7, 441, 723 ro 
Maryland: Furnace plants._.........--.-.------------------|-------- ee |-- eee ee [ee nee ee [ee eee ee 331, 663 |_._.---..|---------]----_--.----]_-------] 1, 352, 129 1, 683, 792 PS 
Massachusetts: Merchant plants-.......-...-.--------------|-----------|---------|--------|----------- 34,457 |_.-------|--------- 17, 226 |.-------| 1, 518, 558 1, 565,241 © | 

Michigan: ! , | _ qf | . 

Merchant plants.........------.-------------------------|-----------|---------]--------| 501, 071 410,151 |---.---__[-----.-- (1) -.------| 1,015, 641 | 2 1, 926, 863 Q 
Furnace plants. ....--.---------------------- + n- | e eee ee] eee |---| 857, 826 |------------|---------|--------- |---| -- | 256, 234 1, 114, 060 | 

Total... ----------- w--------|--..----| 1, 358, 897 410, 151 |-.-.-._-_]--.- -- (1) --------| 1,271, 875 2 3; 040, 923 

Minnesota: 
| SSS eS SSS SSS SS — 7 —_= —— 

Merchant plants......---.--------------------+-----------|-----+--- + |---- === |---eee- 72, 145 110, 406 |_---.2 2 |e} eee 273, 871 456, 422 
Furnace plants. ...-...----------------------------------|-----------]---------|-------- 239, 606 130, 079 |.---.----|---------|-----------|-------- 125, 883 495, 568 

Total. ..------------e--ecee eee nee cece eee ceeee eee eee eet |eeeeeeeee ee [eeeeeeeee[-eeeeee-| B11, 751 240, 485 |.....---.|---------|-----------|--------| 399, 754 951, 990 
New Jersey: Merchant plants-----.-------------------------|-----------|---------|-------- 72, 509 |-.----------|---------|---------| 127, 424 |--------] 1, 222, 698 1, 422, 631 7 

1 Included under “‘Undistributed.”’ | Excludes items included under “Undistributed.’” . 

| | | | i 
, , | —



TABLE 22.—Source of coal used in the manufacture of byproduct coke in 1986, by States where consumed, separating merchant and furnace plants— ‘© _ 
Continued , | bo. 

| Coal produced in— | _ 

State where coal] was used Col i K P lp w h West Total —~ 
olor- i- Ken- ennsyl- }|.Tennes- . ett ash- es 

Alabama | “sao nois tucky vania see ‘Utah | Virginia | ineton Virginia 

New York: . - | | | Merchant plants.._...........-.....--------------------- |---| eee |e ee 199,136 | 1,850,858 |..-.----2].-- 97,895 }-....-..| 1, 650, 532 3, 798, 421 
Furnace plants. ..-.-...--------------------- 22-222 eee [eee eee} eee |e eee |eee---e----| 2,051,647 |... |e 941, 673 2, 993, 320 . 

Total .....------------ 22-222 eee cece eee eee ce neeeee [ence ee eceee| eee eeeee[eee eee] 199,186 | 3,902, 505 |____..fe------! 97,895 |.....-..1 2,592,208 | 6,701,741 
- Ohio: ; . : | 7, 

Merchant plants____...----.--..--..-.-.---2------------|-------- eee |------ ee |--e-- eee |e een ee |e eee | (1) een nnene 515, 546 2515,546 [& Furnace plants___-..-...--------------------------------|----------|------ nee |--------| 448,683 | 4,567,564 |... | ----------.|-----.--| 38,008, 989 8, 020, 236 mv 

Total_--..-----.------ 2-2-2 een n ee eee fone [eens] 448,683 | 4, 567, 564 {------_-_ | e- (2) ------..| 8,524,535 | 28, 535, 782 CF 

Pennsylvania: . SS Ki 7 Merchant plants..__.._....2.2.......-.202-_----------------|_------.----|_.--_---_|------- |e 40, 600 |_.----- 2]. (1) weeeeene 722, 302 2-762, 802 be} 
Furnace plants...-....-...--.---..----------------------|-eee neue |e eee |e n---------- 16, 288, 320 |____.----j---- fee} 1,325, 244 | = 17, 613, 564 = 

Total .__--.-----a------ 22-022 teen nec |e [eeee eee ee [eeeeeeee[eeeeeeeeeoe] 16,828,820 fff a fu] 2,047,546 | 218,376,360 | 
Tennessee: Merchant plants_.....__.......-....-..-_______-- 6,921 |..-------|--------|-.-.-.-----|------------] 87,915 |--_-_-___- 26, 945 |-_----. --]---- eee 121, 781 w Utah: Furnace plants-......_.....---.----------------------|----------- |---| eee |e nee fee eee |---| 218, 594 | 218,594 © : 
Washington: Merchant plants..._.......-.-.......----..----|-.---------|---------|--------|-o-e eee o2----------|--------<]---------]-----------] 47,129 J-- ee . 47, 129 ot 

West Virginia: | : : } | | FS Merchant plants..._.._..----..---.---------------------- |e --e eee ee |- eee | eee [eee - 20, 800 |-..-.---]---------]---------- |e eee 610, 086 630, 886 ES 
Furnace plants.....--.........-------------------------- |---| 1, 682, 802 |... 2} Le 115, 416 1, 797, 718 os 

Total. -..-_...-----.------- 2-222 - eee een eee |e eee |e eee fee }eee--------| 1, 708, 102 |.---2-_-_|eo fee 725,502 | 2,428, 604 
Connecticut, Kentucky, Missouri, Rhode Island, and Wis- . 

consin: Merchant plants_.._........--..-------------------|-----------|---------|--------] 490, 940 23, 209 |___-..----|]---------|---.---_-_--|-...----] 2, 086, 551 2, 600, 700 
Undistributed: Merchant plants..............._.-....----._-|_----------|---------|_-....._|___...-...-|_......-...-|__._...._|......... 441, 857 |--__- fee eee 441, 857 

Grand total]..-........-----22-2- 2-2 ----------------| 4, 460, 630 | 505, 908 | 90, 964 | 6, 765, 644 | 28,099,338 | 87,915 | 218, 594 | 1,031,852 | 47,129 | 22, 469, 968 63, 777, 942 
Merchant plants..___.......-_--..-__-..-.-------.------ 651, 592 |.......--| 90,964 | 1,480,215 | 2,599,238 | 87,915 |_._-.___. 711, 347 | 47,129 | 11, 937, 296 17, 555, 696 
Furnace plants. -..-.------..----------------------------| 3, 809, 038 | 505, 908 |.......-| 5,335,429 | 25, 500,100 |.-....___ 218, 594 320, 505 |..------] 10, 532,672 | 46, 222, 246 

1 Included under ‘‘Undistributed.” 2 Excludes items included under ‘“‘Undistributed.” .
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YIELD OF COKE PER TON OF COAL 

TABLE 23.—Percentage yield of coke from coal in byproduct and beehive ovens, by 
States, 1983-36 | 

"1933 1934 1935 1936 | | 

State ; , 

| Byprod- Beehive Byprod- Beehive Byprod- Beehive Byprod- Beehive 

eee ee eee oo Alabama. . becinetinedietentneninniietintneds Ene 68.94 |_- rrr rT | 69. 73 anon nina emaaaeanaenes ane _ 68. 91 halen nan ine Ena aint Mane 69. 66 Le occ cee cee cece ene ee 

Colorado........--..| 66. 28 64, 54 66. 21 65.17 68. 22 64.91 68. 68 65. 25 
Mlinois......--2-----| 66.93 |----------] 67.46 |---| | 67.30 |---| 68.62 |-- 
Indiana_-.._.-.-.---| 70.93 |-._.--_--.| 71.42 |______....| 71.97 |_.___--.-| 73.54 |__...---_- 
Maryland. ___....-_- 72.25 |..-.------ 71,30 |_-----_- 72.43 |... 2 Le 72, 28 |_..-.---.- 
Massachusetts... _. 68.80 |_....-..-- 71,21 [22 70.31 |.---.----- 70. 74 |-_.---_.-- 
Michigan............| 69.97 |...-------] 70.56 J.--------| 70.56 |_2 LOL [oe 
Minnesota...........| 68.18 |.....-----] 68.46 |--.-------] 68.29 |---| 69.22 [eee 
New Jersey.......-..| 70.26 |-.--------] 70.20 |_.---e-} 785 feel] 71.08 |e 
New York.......--.-| 69.06 |.-.-.----.] 69.76 |...------.| 70.08 |------....] 71.85 [-2-2-o ee 4 
Ohio.....-.---------} 70.33 |.--..---.-] 70.42 |---.-----| 70.88 Jueeee-| 71.25 |e | 
Pennsylvania._.....| 67.21 63. 68 67.78 64. 08 67. 84 63. 99 68. 39 64. 56 : 
Tennessee...........| 70.91 47, 42 69.91 47, 94 69. 31 51. 25 68. 95 51. 80 . | 
Utah......---..--.--| 53.94 46. 34 60. 47 52. 49 59. 78 47. 21 56.88 | - 87.59 
Virginia. ............|----------| 58.22 |---| 69.39 f-w-----2-] 58.63 |--- 57. 96 
Washington.........| 56.00 60. 93 54, 37 63. 07 60. 78 62. 22 60. 38 62. 28 
West Virginia.._....| 67. 96 60.77 | 67.79 61.00 69. 89 60.85 | 70.19 61. 06 

United States | 
average......| 68.97 62. 35 69.44 62. 90 69. 78 62. 44 70. 47 63. 23



COKE BREEZE | nar | . 

. i 
TaBLE 24.—Coke breeze recovered at coke plants in 1986, by States , . 

Used by producer m ‘ | 

Yield 
per ton Produced For other purposes, Sold Wasted | On hand 

State of coal For steam raising | including water (net Dee. 31 
(per- gas tons) | (net tons) 
cent) | _ 

Net tons Value Net tons Value |Nettons; Value |Nettons; Value . 

|] |] |] —] —_] —__ | —__] —__| a 
= 

Byproduct ovens: 7 
~  Alabama.........-----------------.---------ae----------| 5.80 257, 308 | $360, 069 131, 566 | $178, 114 7,472 | $12,047 91,170 | $142, 443 6, 237 47,098 EE . 

Colorado.__.-- eee eee eee] 5. 47 26, 677 (4) 11,771 (1) wane----eu|----------| 11,318 (4) ween nennee|-neeeeeeee me] 
Tllinois......-....--------------------eu---------------| 6. 92 209, 908 501, 210 140, 734 358, 182 2, 801 3, 929 52, 696 112, 049 | 22. oo. 58, 055 io 
Indiana_.....2--.----- eee eee eee eee eee-ee---| 5.00 370, 476 880, 509 222, 088 486, 540 |. 121,352 | 287,931 32, 373 122, 673 |----------| . 22,020 4&4 
Maryland...-.-.---------------------------------------| 6. 64 111, 877 (1) 78, 697 (1) 19, 141 (2) 20, 308 (1) wn neennnne 6,385 %™~M 
Massachusetts.....-....-..-----------------------------} 7. 92 124, 074 222, 964 81, 264 123, 318 6, 159 14, 478 40, 740 93, 225 |_..-...--. 512 
Michigan_.......-.-----.---.-----2---------------------| 5. 65 180, 096 619, 272 107, 401 444,914 |... 1. }.--.--...-| 71, 878 145, 817 |_-.---2-- 2,173 re 
Minnesota._.....-...----------------- eee eee e eee eee| 71 53,541 | 165, 966 28, 673 79, 098 15 53 28, 579 80, 143 |_-_-_---.. 13,445 
New Jersey_.-------------------nnnneeeee ene eeee ne ee eee e| 6.05 85, 726 (1) 102, 085 (1). [ite -----}----------] 8, 159 Ce ee 5,879 : 
New York...-------------------~-----------------------| 4. 60 309, 458 757, 347 171, 822 399, 112 60,873 | 179,693 | 107, 824 250, 146 |_-_.-----. 57,304 ” 
Ohio...---2-- ee eee eee ene ee--e-| 5.06 443, 653 830, 023 351, 629 661, 920 67,808 | 129,141 89,835 | 152, 946 2, 769 28, 591 od 
Pennsylvania....-.-.-..-------.------------------------| 5.83 | 1,070, 828 | 1, 668, 804 914, 797 | 1,451, 034 48, 787 67, 065 85, 521 121, 638 |.......-.-|. 40,160 © — 
Tennessee... ._--------------- een eee nee eee nee! 5 81 6, 418 9, 627 5, 353 8, 030 |-.-----.--|----------|--------~-|--.- eee |e ee 2,288 OO | 
Utah. ...-.----------- eee eee eee eee eee-| 7.42 16, 210 (1) 4, 822 0) 4,190 (4) ~ 6, 505 (1) weneweneee 721 oF . 
Washington_-._.-.----.-.------- eee eee eee 8. 66 4, 067 11, 794 5, 885 _ 17, 067 | 62 180 |_-__..--.2|----_------|----.-_.-- 908 =~ 
West Virginia........-....---..-.-----------.-.---------| 4.30 104,402 | 186, 215 98, 696 130, 023 7, 672 11, 054 6, 612 8,912 |.---------| 2,219 okt 
Connecticut, Kentucky, Missouri, Rhode Island, and Sd 
Wisconsin... .-.----------- eee nee 7. 86 201, 503 618, 696 123, 947 339, 968 23,098 | 115, 490 49, 400 150, 397 |..-.-..--- 2, 977 ~ 

Undistributed.._.--.-2----- eee eee eee} 483, 119 fee] 489,125 |---| 36, 671 |---- le 97,156 |_-..--.-..|--------.- 

Total byproduct, 1936......-.-...----------..-------- 5.66 | 3, 677, 222 | 7, 265,615 | 2,581,230 | 5,111,445 | 369,410 | 857,732 | 697,918 | 1,477, 045 9, 006 285, 775 
At merchant plants._..._...-..-.-...-.---.-.-----------| 6,42 | 1,115, 972 | 2, 760, 246 727,941 ; 1,826, 518 70,651 | 239,240 | 357, 691 809, 489 2, 769 122, 359 
At furnace plants. __....---.----------------------------| 5.37 | 2,461, 250 | 4, 505, 369 | 1, 853, 289 | 3, 284,927 | 298,759 | 618,492 | 340, 227 667, 556 6, 237 163, 416 

Total byproduct, 1935..........----.---...-------------- 5. 84 | 2,863,077 | 5, 806, 163 | 2,187,310 | 4,260,692 | 278,286 | 677,195 | 693,349 | 1, 453, 852 4, 438 265, 904 
Change in 1936__.._-.-..-.---.-..-----------..-percent__| —3.1 +24.9 > +25. 1 +20. 8 +20. 0 +82.7 |. -+26.7 +0. 7 +1.6 | +102.9 +7. 5 

——————— 88005080. EN EE LSE LSS ——eE>_—T—T—EEE—_———_——SLSSE__ _"llh————SSSS _ eee .
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Beehive ovens: | | : ‘ 

Colorado.........------------ ee enn eee ene n nn neee----| 20,14 1,357 (4) cee weeweees acon cenecen|meencnnnnn|eeeenenene 1, 357 (ty ween eeneaelenne------ 

Pennsylvania._..........--.---.------------------------| 2 4. 65 52, 887 92,096 |_.-.------.|--.-------=|----------|----------| 32, 362 ' 6,030 28, 784 3, 615 

Utah...-....-...--------- eee eee -e- | 2 9.02 | 880 (‘) cee nec e enna [ocean enn e nn [ene w ee nen ef eee enna 6, 590 '() wencenneee 88 

Virginia. ........--.-.-.....---.---.--------------------| 72,16 8, 025 14, 519 133 561 24 101 - 4, 868 13, 857 wane nee ee 20 

West Virginia._....-.....--.....---.--.-----------------| 72.07 '1, 200 916 | cele eee enn |e ee ee eee [ene nen ee 1, 200 216 fi--..---- 220 

Undistributed.....-......------------------------ = [ee eee | eee eee 1,911 |e |e eee |e fee ee ennefeceeee eee] 9, 809 |----------]---------- 

Total beehive, 1936.............-----.-----------------| 74.01 61, 349 38, 742 133 561 24 101 46, 377 30,002 | 3 28, 784 3, 943 

|= es eS NO Sn RS Se 

1 Included under ‘‘ Undistributed.” : : | ; | | | | a . 

1 Yield computed by dividing the production of breeze at the few plants reporting by the quantity of coal charged at these plants. . ° 

3 As reported; quantity produced but not used was undoubtedly greater. See Minera] Resources, 1922, pt. II, pp. 726-727. - 
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| CONSUMPTION OF COKE 

— TaBLE 25.—Quantity of coke consumed in manufacture of pig tron and for other 
purposes, 1913, 1918, and 1934-36, in net tons | 

. Consumed by Remainder con- 
. ‘ sumed in other Total pro- Net Indicated iron furnaces 2 Ways 

| . Year | duction of | Imports} Exports | changes ite ee ‘ States con- coke in stocks . 
sumption ! . Per- . Per- 

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 
1934__.___| 31, 821, 576 | 160,934 | 942, 785 +733, 343 | 30, 306, 382 | 16, 183,070 | 53.4 | 14,123,312 | 46.6 
1935_...-.| 35, 141, 261 | 317, 379 613, 975 —769, 159 | 35, 618, 824 | 20,821,286 | 58.5 | 14,792,538 | 41.5 

. 1986... 46, 275, 184 | 329,957 | 670,312 |—1, 097, 318 | 47, 032, 147 | 31, 255, 648 | 66.5 | 15,776,499 | 33.5 

_! Production plus imports minus exports, plus or minus the decrease or increase, respectively, of the net 
changes in stocks. 

? From Annual Report of American Iron and Steel Institute. Figures include coke consumed in the 
manufacture of ferro-alloys. 

3 Data not available. 

TABLE 26.—Pounds of coke and coking coal consumed per gross ton of pig iron | 
made in the United States, 1913, 1918, and 1934-86 - 
ee 

‘| Calculated Calculated 
oo Pounds 0 f! Percent | pounds Founds of Percent | pounds 

TOSS ee yield of | coking coal TOSS an yield of | coking coal 
Year 8TOss f coke per gross Year gros ‘ coke |. per gross 

of pig iron | from | -ton of pi of pig iron | from | ton of pi 
\ . Oo and ferro " coal iron and | and ferro ; coal iron and 
. oys ferro-alloys y ferro-alloys 

1913........-...| 2, 433.3 66. 9 3, 637.2 || 19385......-----.| 1, 975.1 69.6 - 2, 837.8 
1918... 02 2, 375. 2 66. 4 3, 577.1 || 1986....-..----- 2, 036. 2 70. 2 2, 900. 6 

- 1934... 22228 2, 025. 3 69. 2 2, 926. 7 

1 From Report of American Iron and Steel Institute; the consumption per ton of pig iron only, exclud- 
ing the furnaces making ferro-alloys, was 1,989.3 in 1934, 1,950.6 in 1935, and 2,006.2 in 1936.
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FIGURE 60.—Declining consumption of blast-furnace coke per gross ton of pig iron, 1913-36. The quantity 

of coal carbonized has increased slightly. so that the concumption of pokLags opal ber vec of Coke per ton 
duced has declined from 3,637 pounds in 1913 to 2,901 pounds in 1936. 

153336—37———_59



FURNACE, FOUNDRY, AND OTHER COKE sO 

. GO 
TABLE 27.—Byproduct coke produced and sold or used by producer in 1936, by States 7 

[Exclusive of screenings or breeze] 
RR 

Sold a 

Used by producer |————___,-_. 8 oan 

State Produced in blast furnace. ~ Industrial and . 

. Furnace? — _. Foundry Domestic use other use (includ- Total 
ing water gas) 3 

Net tons Value Net tons Value | Nettons| Value .| Nettons| Value | Nettons| Value | Nettons| Value | Nettons | Volue iS . 

Alabama.......-.----.-.--.----.-| 3, 089, 622] $8, 774, 694| 2, 494, 780/$6, 084,200] 50,075] $163,704] 319, 083/$1, 718, 282| 286,171] $973,038) 108,462) $330,090) 763, 791 $3,185,114 = 

Colorado. _..-_-.-.-..------------| | 337,341 (4) 310, 812 (4) weweenneeleneue-----| 7,114 (4) 1, 7992} (4) 17, 99 (4) 26, 898 (4) ‘A, 

Ilinois_._........-..-----------_--] 2, 082, 516] 18, 098, 787 846, 925] 4, 996, 558 56, 938 296, 511) 238,090} 2,026,154; 999, 890) 6, 152, 053 63, 451 379, 793) 1, 358, 369] 8, 854, 511 es] 

Indiana........_...--.----..------| 5, 449, 755| 40, 627, 036] 4, 841, 370/36, 975, 035 (4) (4) 165, 312} 1,370, 458} 403,402; 2, 033, 416 (4) f° 630, 214] 3,796,712 

Maryland....__.--....-----------| 1, 217, 039 (4) 1, 149, 099 (4) ween ewan | pene nee] ene ee |e ee 101}; = (4 66, 289 4) 66, 390 (4) > 

Massachusetts._......--.---------| 1, 108, 219} 6,766,722} 148,352) 917,250) 15,917 89,004) 35,579] 255,950} 901, 522) 5, 463,489) 13,322 84,768} 966,340] 5,893,211 & 

Michigan_.._..__-.-.-.-_-----.--..| 2, 293, 653| 18, 738, 700} 577, 971) 3, 588, 789 (4) (4) 4) (4) 1, 230, 643] 7, 421, 187| 100,448; 591, 999} 1, 736, 192}10, 271,670 &% 

Minnesota.........-..-----.-------| 521,518] 4,120,984] 106,363) 526, 599/_..._-.._j-.--..----] 273 2, 454|+* 450, 995) °3, 922,368] 23,125) 165,984) 474,393} 4, 090, 806 Ke 

New Jersey....-.---------.-------| 1, 007, 500 (4) 162, 968 (4) 25, 012 (4) 35, 190 i 574, 909) (4): 226, 731 i. 861, 842 (4) tr} 

New York.........._.------------| 4,835, 921} 28, 566,271| 789, 566| 4, 795, 4438/1, 152, 182] 5,744,919] — (4) 4) 11, 785, 623}12, 001, 451; (4) 4) 3, 189, 689}19, 609, 101 SS 

Ohio................_..-...----...| 6, 242, 300] 26, 938, 007| 4, 763, 254/20, 217, 505) 317, 490} 1,314,825] 191,885) 1, 122, 683) 830, 873]. 3, 718, 433) 148, 390| 667, 123] 1, 488, 638] 6, 823, 064 by 

Pennsylvania.._....__.._--.------|12, 570, 816] 49, 644, 435|10, 305, 678/38, 134, 055]1, 346, 969] 5, 524,137} 188,908) 1,479,650) 762,971) 4, 314, 988} 187,893] 1,013,071) 2, 481, 741/12, 331, 846 

Tennessee. _._-.-.---------------- 83, 305 376, 539 21, 198 64, 315|.._...-..|...-.--.--] | 32,417] 245,360) 41,691] 105,477; 42,000] 205,059) 116,108) 555, 896 o 

Utah. _._..-------- ~~~ +1 ee 124, 346 (4) 78, 614 (4) penne nnn | onan n ne | oe eee ee |e ee eee 4, 656 (4) 41, 085 (4) 45, 741 (4) 2 

Washington_..__.._...----.------ 28, 368 170, 208 23,942) 148, 655)...-_.-_.]--.------- 666; ~ 4, 635 4, 689 27, 546 _ 688 3, 475 5, 943 35, 656 © 

West Virginia..........-.-..------| 1,702,792] 5, 097, 703] 1,310, 428] 3,632,581] 92,481) 347,812) 44,244, 203,143) 246,140) 813,165) 31, 401 96,365] 414, 266] 1, 550, 485 iz 

Connecticut, Kentucky, Missouri, CS: - 7 

Rhode Island, and Wisconsin..-_| 1, 874,110] 12, 598, 234 114, 482 744,728| 249,712) 1, 223,403) 299, 063} 2, 526, 005/1, 117, 539] 7, 650, 571) 253, 798) 1, 528, 765) 1, 920, 112 12, 928, 744 & 

Undistributed..............-.....|----------| 15, 177, 399]_.-....-._| 8, 761, 175] 411, 208} 2, 466,741) 119,714] 1, 394, 374/.........] 3, 897,611] 187,718) 3, 266, 561)-...-.----| 6, 511, 234 0 

Grand total, 1936...._.---..|44, 569, 121/225, 695, 719/28, 045, 802/129,581,888]3, 717, 984/17, 171, 056]1, 672, 588/12, 439, 148/9, 643, 507/58, 494, 793/1, 512, 688) 8, 333, 053/16, 546, 667/96, 438, 050 

At merchant plants_..__. -----|12, 493, 082| 77, 883, 017| 1,784,841] 9,898,069|1, 359, 527] 7, 071, 908|1, 344, 514/10, 338, 527/7, 646, 714/48, 747, 349) 984, 088) 5, 808, 860) 11, 334, 843 71, 966, 644 

At furnace plants.......------|32, 076, 089/147, 812, 702|26, 260, 961]119,683,819]2, 358, 407/10, 099, 148] 328, 024] 2, 100, 621/1, 996, 793] 9, 747, 444) 528, 600) 2, 524, 193) 5, 211, 824/24, 471, 406 

Grand total, 1935._.._.._.-......-|34, 224, 053/178, 271, 325/20, 112, 999| 91,376,733|2, 354, 070/11, 231, 062/1, 299, 836; 9, 050, 794 9, 161, 980/53, 550, 983}1, 913, 607/10, 356, 099) 14, 729, 493/84, 188, 938 

Change in 1936._.......-percent. _ +30. 2 +30. 3 +39. 4 +41.8} +57.9 +52.9| -+28.7 +37. 4 +5.3 +9.2} —21.0 —19.5 +12.3 +14. 5 

ed 

1 1936 totals include 1,459,233 tons, valued at $8,159,808 used to make producer or water gas, and 571,868 tons, valued at $3,057,077 used for other purposes than in blast furnaces. a 
2 1936 totals include 2,045,510 tons, valued at $8,621,454 sold to financially affiliated corporations for blast furnace use, and 439,978 tons, valued at $2,280,530 sold for other purposes; 

and 1,232;446 tons, valued at $6,269,072 reported as merchant sales. 
3 1936 totals include 360,646 tons, valued at $2,348,700 sold for manufacture of water gas. 
4 Included under ‘‘Undistributed.” .
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TABLE 28.—Beehive coke produced and sold or used by producer in 1986, by States : 

[Exclusive of screenings or breeze] | | pe 

| Sold to | | 

Used by pro- ( | 
Produced ducer Industrial and other 

Stat | Furnace } Foundry Domestic use use (including Total e . : water gas)? 

Net tons | Value et Value | N ettons| Value |Nettons| Value |Nettons| Value |Nettons} Value | Nettons | Value . 

Colorado and Utah. ....._...... 66,910 | $378,367 |..-..--.|--------| 60,422 | $339, 994 891 $5,014 |-.....-.-]...--..-.--] 4,925 $29, 358 66,238 | $374,366 © 
Pennsylvania.......-.....------| 1, 213, 204 | 4, 565,024 |........|........| 401, 297 | 1, 445,889 | 173, 146 809, 316 | 356, 630 |$1, 231, 692 | 281,998 | 1,082, 598 | 1, 213,071 | 4, 569, 495 A 
Tennessee. -.....--.-.---------- 3, 567 20, 831 |...-----|_.----.-|--------.|.-----.----| 3, 567 20, 831 |--..---.-|---.-------]-----~---}-.-,---2--. 3, 567 20, 831 
Virginia. _.....000 222 eee 191, 331 811, 894 |...---..j-....-.-] 94, 468 382, 171 26, 044 125,121 | | 231 948 | 68, 352 294, 067 189, 095 802, 307 b> 
Washington._........-..-.....- 312 2,160 |.-.----.|-.----.-]-----..--]---_.---- |---| eee 312 2,160 |--.-.----].--L---.2-- 312 2, 160 
West Virginia.................-.] 280, 649 899, 996 |_..__...]---.-.--]_-------.]-----------] 45, 631 235,437 | 20, 663 78,198 | 164, 811 588, 460 231, 105 902, 095 g . 

Total, 1936.......-.-------| 1, 706, 063 | 6, 678, 272 |..._-...|..-.---.| 556, 187 2 168, 054 | 249,279 | 1, 195,719 | 377,836 | 1,312,998 | 520,086 | 1,994, 483 | 1, 703, 388 | 6, 671, 254 bd 
Total, 1935...........-----.----- 917, 208 | 3, 581, 810 108 397 | 119, 436 518, 599 | 184, 617 883, 326 | 264, 406 893, 203 | 322,505 | 1, 155, 837 890, 964 | 3, 450, 965 re 
Change in 1936_-.-.....percent.. +86. 0 +86, 4 |.----.--]--.-----| +3865. 7 +318.1 | +35.0 +35.4 | -+42.9 +47.0 | +61.3 +72.5 +91, 2 +93. 3 = 

1 Totals include 158,476 tons, valued at $700,439, sold to financially affiliated corporations for blast furnace use,'12,345 tons, valued at $58,234, sold for other purposes, and 385,366 ° 
tons, valued at $1,409,381, reported as merchant sales. i 0 

2 Totals include 24,352 tons, valued at $97,487, sold for manufacture of water gas. i C 
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_ DOMESTIC COKE. 

TaBLE 29.—Total supplies of fuels commonly used for domestic purposes in the 
United States, 1924 and 1983-86 

[Wherever available the figures represent the quantity actually consumed for domestic heating or for 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 purposes, the total production (or imports) is shown to indi- — 
cate the trend of growth. Data for 1936 are preliminary] a 

1924 1933 1934 1935 1936 

Solid fuels (net tons) 

Pennsylvania anthracite production: . 
_ Shipments of domestic sizes. __.....-__| 56, 576, 296 | 27, 755,333 | 33, 269,928 | 29, 653,652 |_._..______- 

Shipments of buckwheat no. 11!__--_.--| 9,510,508 | 6,625,755 | 7,785,412 | 7,211,952 |__..___-___- 
Shipments of smaller steam sizes_.____-| 11, 160,695 | 8,954,321 } 9,700,982 | 9, 672,225 |_.___.__- --- 
Local sales..-...-.-----..----.------.--| 3,043,939 | 3,249,552 | 3,285,936 | 2,874,970 |__.._--_-... 

. Total commercial production__.---._] 80, 291, 438 -| 46, 584,961 | 54,042, 258 | 49, 412, 799 | 2 52, 153, 000 
Anthracite exported_.__-.--..-----...---.-| 4,017, 785 1, 034, 562 | 1, 297, 610 1, 609, 000 1, 678, 000 
Anthracite imported, chiefly from United . 
Kingdom and U.S. S. R. (Russia)-_-_-_-- 117, 951 456, 252 478, 118 571, 000 615, 000 

Fuel briquets produced_.._..__....-..---___ 580, 470 . 530, 430 704, 856 860, 707 1, 124, 973 
' Fuel briquets imported_.____...._-.______- 38 42, 395 |_..-----_--- 16, 778 20, 350 

Byproduct coke sold for domestic use......| 2,812,771 | 10, 215,360 | 10,174,114 | 9, 161,980 9, 643, 507 
Beehive coke sold for domestic use._.___.-- 139, 886 275,677 | 346,181 264, 406 377, 836 
Coke imported.._....-..---..-.----._2-_-- 82, 833 160, 873 160,934 | 317,379 329, 957 
Gas-house coke sold...__....--....-..._---| 2 1, 400, 000 3 498, 000 2 513, 200 2 466, 000 2 403, 600 
Petroleum coke produced..._.._-....-.___- 761, 100 | 1,580,000 | 1,300,000 | . 1, 458, 000 1, 378, 200 
Anthracite and semianthracite produced ; 

outside of Pennsylvania___..-.......__.- 704, 513 350, 068 380, 055 423, 090 450, 000 
Bituminous coal for domestic use___._____- (4) (4) (4) (4) (4) 

Oil (barrels of 42 gallons) - 

Oil for heating buildings: * 
Range oil §. 22. ee (8) 10, 269, 000 | 15, 756, 000 | 21, 526,000 ; 26,000, 000 

; Heating oils: 7_- 
Domestic heating.......-..-...--.-} 5,021,000 |_--.-----___|-----_--__-- Jee |e ee 
Commercial heating. _..._-....___- (8) 50, 140, 000 | 60, 822,000 | 76,853,000 | 93,000,000 

Liquefied petroleum gases, domestic__- (6). 395, 900 421, 000 509, 000 714, 600 

Gas (million cubic feet) fo 

Natural gas consumed for domestic and 
__ Commercial use §_____.-_-.2--- ee __ 285, 152 368,774 | | 379, 497 413, 685 458, 000 
Manufactured gas sold: 9 

. For domestic use. -..-....---_.-.---.-- (8) 223, 110 216, 507 207, 451 204, 007 
For house heating_-.-......-__-.-.-.-- (8) 20, 037 28, 181 35, 040 42, 430 

eee 

_1 A considerable part of the Buckwheat No. 1 is used for domestic purposes. 
2 Partly estimated. 
3 Based on figures from Census of Manufactures. 

; 4 Between 56,000,000 and 77,000,000 tons a year. 
5 Range oil is a light distillate used for house heating, hot-water heating, and cooking. 
6 Data not available. _. 
7 Includes all grades of fuel oil used for heating buildings, both houses and offices, hotels, apartments, 

schools, hospitals, and other large buildings. Includes classifications formerly reported by the Bureau of 
Mines as “furnace oil’’, ‘““domestic-heating oil’’, and ‘‘commercial-heating oil.’’? Separation between domes- 
tic and commercial heating not available after 1931. (See U. S. Bureau of Mines Mineral Market Report 
M. M. 5S. 415, Nov. 19, 1935.) 

8 Includes gas used for heating offices, hotels, apartments, schools, hospitals, and stores and other large 
buildings, as well as houses. 

§ American Gas Association.
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- STOCKS OF COKE oo, 

TABLE 30.—Stocks of furnace, foundry, and domestic coke and of breeze on Jan. 1, | 
1937, by States, in net tons | 

. [Based on complete reports from all producers} 

: State _ - Furnace Foundry Domestic Total coke} Breeze | 

__..._Byproduct plants; es es ee 
Alabama. -..----..-------------------------- 71, 732 2, 229 34, 868 108, 829 47, 098 

- Colorado_...-...-...----.-=----------------- -1, 938 66 1, 745 3, 749 |__-._-1---- 
Illinois.__.-.---.-.--.--------------.-------- 3, 025 — 691 104, 669 108, 385 58, 055 
Indiana___._._..----.-.2- 22 ee 19, 677 919 41,419 | 62, 015 22, 020 
Maryland__.......--.-.------.---.---------- 12,099 |_...--.---|---.-------- 12, 099 6, 335 
Massachusetts__....-.....---.---------------|----------|o---2.---- 263, 460 263, 460 512 . 
-Michigan..._-.--..-.-.-...-.--.2--22---- ee. 4, 213 930 68, 823 73, 966 2, 173 
Minnesota. .-.-.---.------------------------ 7, 322 |..-------. 43, 568 50, 890 13, 445 
New Jersey.......------------2-------------- |---| ee 150, 311 150, 311 5, 879 
New York..........----------.--------------| 16,4384 (4) 227, 953 234, 387 57, 394 
Ohio. .__........------.---- eee 68, 275 711 65, 964 134, 950 23, 591 

. Pennsylvania_..-...-...-...---.-------.----| 65, 223 2, 483 205,.291 | . 272,997 40, 160 
Tennessee. .__------------------------------- 3, 161 ‘110 2,279 | =~ ~—s- 5, 550 2, 288 
Utah._..22 22 nee ee 301 |_-.-...-.- 368 669 721 
Washington.__.-_...-..-.-.--0.----------.--|----------]----- 8 1, 023 1, 023 908 
West Virginia. _..--.....--..-...---...-.-_-- 18, 536 315 12, 105 30, 956 2, 219 

. Connecticut, Kentucky, Missouri, Rhode ‘ 
-. Island, and Wisconsin__.........-...-.-_-. * 223 512 184, 504 185, 289 2, 977 

Total byproduct. -__.2-.-----------------| 1 282,159 | 18,966 | 1,408,350 | 1,699,475 | 285,775 | 
' At merchant plants. __....-.-..-.-..----..--} | 18,387 5, 183 | 1,185,173 | 1, 208, 743 122, 359 

_ At furnace plants._-.--..--.-----..----..----| 268, 757 3, 798 223, 177 495, 732 163, 416 © 
. —————SSSS_—O——eeeSS).$$0«bO§"llllleWWq2] osama ol_—=E=Seeee 

Beehive plants: . 
Pennsylvania... ..._......-----------2 +22. - ee 3, 336 7, 326 . 14, 454 25,116 | 3,615 . 
Tennessee........--------------------+------ 20 |..---.----f---- eee] 20 [-.---.---- 
Utah. _....--- 2. |e] . | §82 582 88 

Virginia.___.....-.-----------------.-------- 2, 241 © 483 [i.e] 2, 724 20 
Washington.._..-.__-.--..-.-.--------------|.-- oo - |e 25 - 25 |_--------- 
West Virginia. ..-.-.-----.-.--.------------- 25 ~ 699 3, 400 4, 124 220 

Total beehive. ..........----..-.-.--..-.-- 5, 622 8, 508 18,461 | | 32,591 3, 943 

1 A small amount of foundry coke is included with furnace. _ 

TaBLE 31.—Summary of total stocks of coke on hand at all byproduct and beehive 
EE plants at first of year, “1929 and LOSS BF 

Jan. 1, 1929 | Jan. 1, 1933 | Jan. 1, 1984 | Jan. 1, 1935 | Jan. 1, 1936 | Jan. 1, 1937 

Byproduct plants: | 
Furnace. ..-2-..---------- 750, 318 | 1, 360, 660 919, 583 922, 108 697, 699 282, 144 
Foundry...-.......--.-_.- 24, 426 152, 222 64, 552 51, 069 15, 504 8, 981 
Domestic and other_.._.__| 1, 018, 205 1, 985, 380 | 1, 835, 743 2, 584, 481 2, 070, 544 1, 408, 350 

1, 792,949 | 3, 498,262 | 2,819,878 | 3,557,658 | 2, 783, 747 1, 699, 475 

Beehive plants: 
Furnace. .....-..------.-. 38, 446 12, 067 5, 156 3, 133 2, 211 5, 622 
Foundry-..-_. ......--.-.- 8, 020 7, 138 10, 979 8, 373 11, 146 8, 508 
Domestic and other..____- 8, 511 7, 388 29, 187 29, 379 32, 280 18, 461 

, 54, 977 26, 593 45, 322 40, 885 45, 637 32, 591 

Total: 
Furnace. _.-........-.-.-- 788, 764 | 1,372, 727 924, 739 925, 241 699, 910 287, 766 
Foundry... ..-----.----- 32, 446 159, 360 75, 531 59, 442 26, 650 17, 489 
Domestic and other...____| 1, 026, 716 1, 992, 768 1, 864, 930 | 2,613,860 | 2, 102, 824 1, 426, 811 

1, 847,926 | 3,524,855 | 2,865,200 | 3,598,543 | 2,829,384 1, 732, 066
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LaBLe 32.—Total stocks of coke on hand at all furnace and nonfurnace byproduct 
plants on first of each month, 1935 and 1936 

{Includes furnace, foundry, and domestic, but not breeze] 
A A 

Furnace plants Other plants Total 

Date — TT 
1935 1936 1935 1936 1935 1936 a 

Jan. 1.22 ew. .--| 1, 558, 300 899, 628 | 2,004,358 | 1,884,119 | 3, 557, 658 2, 783, 747 
Feb. 1...2-.-.--..-_.-_-_-_--| 1, 487, 765 758, 977 1, 691, 513 | 1,351, 239 | 3, 129, 278 2, 110, 216 
Mar. 1.2.2 2.222-2.--..-____| 1, 362, 075 614, 074 1, 498, 111 659, 740 | 2, 860, 186 1, 273, 814 
Apr. 1.2.2.2. _.-_-.___-___| 1, 292, 238 631, 983 1, 668, 585 811, 689 | 2, 960, 823 1, 443, 672 
May 1_.........-._-_._-____-_| 1, 329, 186 566, 522 | 1,689,830 | 1,019,876 |; 3,019, 016 1, 586, 398 
June 1... 22-22 -_______] 1, 187, 675 581, 443 1, 603, 031 1,113,975 | 2,790, 706 1, 695, 418 
July 1.2.2.2 ---..-.-_--__-_____}| 1, 175, 600 597,385 | 1,610,978 | 1,104,405 | 2, 786, 578 1, 701, 790 
Aug. 1......--.-.-__-________._] 1, 199, 919 650, 697 1, 795,310 | 1, 165,334 | 2, 995, 229 1, 816, 031 
Sept. 1..........._.--_-_______| 1, 198, 931 670, 086 1,992,957 | 1,315,871 | 3, 191, 888 1, 985, 957 
Oct. 1-2-2222 ---_.-------_| 1, 154,927 | 650, 456 1,974,992 | 1,383,155 | 3,129,919 2, 033, 611 
Nov. 1-.22222 2 02-_--_-____-_._| 1, 080, 804 578, 448 1, 944,522 | 1,307,609 | 2,975,326 1, 886, 057 
Dee. 1..--2-- 952, 549 518, 651 | 2,073,643 | 1,287,123 | 3,026, 192 1, 805, 774 

eee 

| VALUE AND PRICE : 
‘TABLE 33.— Average receipts per net ton for coke sold in 1986, by States _ 

eee 

. Byproduct - Beehive 

Other Other 
_ . indus- indus- 

tate Fur- | Foun- |Domes-| “4, | pur- | Foun- | Domes-| . ‘tial, 
nace! | dry tic includ- nace! | dry tic | includ- 

os g ing 
water J, _ water 
gas . gas 

Alabama_.....-.-.-.----.-----------} $3.28 | $5.39 | $3.40| $3.04 |_.-...-_|..--.--_].-0---}oo oo 
Colorado and Utah..-......2.....---]------__| 8.00 7. 86 7.64 | $5.63 | $5.63 |_---.-..; $5.96 
Illinois. ..------- eee] 5. 25 8. 51 6.15 5.99 |-.-.----|--.-----|--------[e--2-2ee 
Indiana. ._..--222- eee (?) 8. 29 5. 04 6.16 |..-.-.-.|---..---|-.------ [ee 
Maryland and New Jersey. .-.------|..--....|. 8.38 6.73 | = 6.77 |_..---..]--------|-2------]--- ee 
Massachusetts..........--.----------}------_-| 7.19 6. 06 6.36 |---.----]--------[-.- 2 fee 
Michigan and Minnesota.__.-----..-| (2) 8. 26 6. 75 6.13 |---.-.--]-.------[--2--]_e ee 
New York.......---..----.--.--..-..}| 496} () 6. 72 6.14 |..------|----- [eee 
Ohio___..-2 22 e eee 3. 90 5. 85 4, 48 4,50 }-._.----}--------]-2----e fee 
-Pennsylvania_.._...-.-.-..---2.--_- 4.10 8. 05 5.66 |. 5.39 3. 57 4.67 | $3.45 3. 84 
‘Tennessee_....--....----------------|--------| 7. 57 2. 53 4,88 |-.-.----} 5.84 j-..----2 fo. 
Virginia. .....---....-.-------------- |---| -- |---| 4.05 4.80 4.10 4.30 
Washington.._._.....------_--------2}--- eee 6. 96 5. 87 §.91 |.-------]-------- 6.92 j-.---.2- 
West Virginia__.........-...______-- 3. 76 (2) 3. 30 3.07 |-.------ 5.16 3. 78 3. 57 
Connecticut,. Kentucky, Missouri, 
Rhode Island, and Wisconsin_.-_.-| 4.39 | 8.45 6. 85 6.02 |-.------|--- |e 

Undistributed_.....-....-.----.-----} 5. 49 8.20 |--------|--------|------.-|--------]-------- [eee 

. Average.__....---..-.--------.] 5.45 7. 44 6. 07 5. 51 3. 88 4. 80 3. 48 3. 83 
At merchant plants__.......-.-.| 5.18 7. 69 6. 37 5. 90 (3) (3) (3) (3) 
At furnace plants_...........--..] 4.29 6. 40 4, 88 4.78 ) (3) (3) (3) 

1 Includes coke sold to affiliated corporations and merchant sales. 3 Not available. 
2 Included under ‘‘Undistributed.”’ 

TABLE 34.— Average monthly prices per net ton at ovens of spot or prompt Connellsville 
furnace and foundry coke, 1929 and 1933-36 } 

Furnace coke Foundry coke 

Month TTT I 

, 1929 1933 1934 1935 1936 1929 1933 1934 1935 1936 

January......-...--| $2.75 | $1.75 | $3.60 | $3.85 | $3.65 | $3.75 | $2.50 | $4.25 | $4.60} $4.25 
February-__-__-...-. 2. 90 1.75 3. 50 3. 85 3. 65 3. 75 2. 50 4. 25 4. 60 4. 25 
March._....__.---- 2. 98 1.75 3. 50 3. 85 3. 65 3. 75 2. 50 4,25 4. 60 4, 25 
April__...-- 22 2. 78 1.75 3. 85 3. 85 3. 65 3. 75 2. 50 4. 60 4. 60 4.25 
May... 2-2-2 -. 2. 75 1.75 3. 85 3. 85 3. 65 3. 75 2. 50 4. 60 4. 60 4, 25 
June. ......2. 22-28. 2.75 1.81 3. 85 3. 59 3. 65 3. 75 2. 56 4. 60 4.15 4. 25 
July... ee 2. 75 2. 31 3. 85 3. 27 3. 50 3. 75 2. 94 4. 60 3. 88 4. 00 
August.....-...._..| 2.73 2. 55 3. 85 3. 29 3. 61 3. 75 3.15 4. 60 4.00 4. 00 
September-._.-.___. 2. 65 2. 50 3. 85 3. 25 3. 69 3. 75 3. 25 4. 60 4. 00 4.05 
October.__---.-.....| 2.65 3. 50 3. 85 3. 53 3. 75 3. 75 4.05 4. 60 4, 20 4, 25 
November .._.---.- 2. 65 3. 75 3. 85 3. 60 3.75 3. 75 4. 25 4. 60 4, 25 4. 25 
December-_._.-...-- 2. 64 3. 75 3. 85 3. 57 3. 92 3. 75 4, 25 4. 60 4,15 4.40 

Average...... 2. 75 2. 41 3.77 3. 61 3. 68 3. 75 3. 08 4.51 4, 30 4, 20 

1 Tron Age, Jan. 7, 1937.
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TABLE 35.—Average monthly prices per net ton of byproduct foundry coke, an 11 
markets, 1932-56, as quoted by Steel | 

st fot m 
/ by oO Oo 3 < 

pl el. g/H/8/8/ 3/83 
Ss 5S 2° bo © 5 2 3S 2 A So 
PIS SIE Si 8/3] 2;/8)/8 18) 3818" 
Sle lselaqi is /8&1Siajpyalo!l!asala 

Birmingham, Ala. (at ovens): 
1932_....-..-.-__..-_...-..-- | $4. 501$4. 50/$4. 50/$4. 50/$4. 50/$4. 50/$4. 25/$4. 50/$4. 50/$4. 50)$4. 15)$4. 00)$4. 41. 
1933......-..----- | 4.001 4. 00} 4. 00] 4. 00} 4. 00} 4. 00} 4.00} 4. 40) 4. 50) 4.75) 4.85) 4. 85) 4. 28 ve 

a 1934._..--...------.---.-----| 5.00} 5.00] 5.00} 5.40] 5.50] 5.70} 6.00] 6.00} 6.00] 6.00} 6.00} 6.00} 5. 63 
: Og 6 OOF 6: GOT 6. 00) 6. 00] 6. GOT 6. OO} 6: 00} 6: 66; 6. 007 6. 00) 6. 00; 6. 00; 6.00 == 

-  -4936._.....__--------.....__.| 6. 56] 6. 50) 6. 50] 6. 50] 6. 50} 6. 50| 6. 50) 6. 50] 6. 50) 6. 50) 6.50) 6. 50] 6. 50 

Buffalo, N. Y. (at ovens): 
1932.__...................-..] 8.00} 8.00] 7. 60] 7.50] 7. 50| 7.50] 7.5C} 7.50) 7.50) 7.50] 7.50] 7. 50) 7. 59 
1933._....--.....--_....--.--| 7. 50} 7. 50) 7.50] 7.50] 7. 50) 7.50) 7.50] 7. 50} 7. 50) 7.50} 7. 50] 7. 50] 7. 50 
1934._.......................| 7. 50; 7. 50! 7. 50| 7. 50) 7. 50) 7.50) 7.50} 7.50) 7. 50) 7. 50} 7. 50) 7. 50) 7. 50 
1935_.._......------.-.-----.| 7.50) 7.50) 7.50) 7. 50| 7.50} 7.50) 7.50) 7. 50| 7.50) 7. 50} 7. 50} 7. 50) 7. 50 
1936..............-----....-.] 7.50) 7. 50} 7.50) 7.50] 7.50] 7.50) 7.50) 7. 50| 7. 50) 9. 15/10. 50/10. 50) 8. 14 

Chicago, Ill. (at ovens): . 
1932..__.__._..........---...| 7.50] 7. 50) 7.50] 7.50} 7.30} 7.00] 7.00) 7.00) 7.00) 7.00) 7.00) 7.00] 7.19 
1933........--.----.---------}| 7.00] 7.00] 7.00] 7.00] 7.00! 7.15) 7.50) 7.50] 8.00) 8.00) 8.00} 8.00} 7. 43 
1934._..........---.---------| 8. 50] 8. 50) 8. 50] 8. 50] 8. 50} 8.50] S. 50} 8. 50] 8. 50] 8. 50) 8. 50; 8. 50) 8. 50 
1935_.....-.-----------------| 8. 50} 8. 50} 8.50] 8. 50) 8.50} 8. 50} 8. 50} 8. 50} 8. 50} 9.00] 9.00} 9.00) 8. 63 

- 4936...._......---------_=_.-|. 9. 60} 9.00} 9.00} 9.00) 9.00) 9.00} 9.00} 9.00) 9.00) 9.00) 9.00; 9.00; 9.00 

Cincinnati, Ohio (delivered at 
consumers’ works): . . 

1934._.__.........-.---------| @) | @) | 9.30] 9.30} 9.30] 9.30] 9.30) 9.30) 9.30) 9.30] 9.30} 9.30] 9.30 
1935.....--------.--.--------| 9. 30] 9.30] 9. 30} 9.30) 9.30] 9.30} 9.30} 9.15} 9.00} 9.50) 9.50) 9. 50] 9.31 
1936_.....---.--------------.| 9. 50) 9. 50} 9. 50] 9. 50} 9. 50) 9. 50] 9. 50] 9. 50} 9. 50} 9. 50) 9. 50} 9. 50} 9. 50 

Cleveland, Ohio (delivered at - 

consumers’ works): 
-  4934__-_------- eee] (1) | 9.25) 9.25] 9.25) 9. 25] 9.25] 9. 25! 9. 25] 9. 25) 9.25) 9. 25) 9. 25 

1935.........----------------| 9. 25] 9. 25} 9. 25} 9. 25] 9. 25) 9. 25) 9. 25] 9. 25] 9. 25) 9.75) 9.75) 9. 75} 9.38 

1936._.........----.-.-.-.---| 9.75] 9. 75} 9. 75] 9. 75] 9. 75] 9. 75] 9.75] 9.75] 9. 75] 9. 90/10. 30/10. 30} 9. 85 

Detroit, Mich. (at ovens): 
 4932....._......._.....-...-_]} 8.00] 8.00] 8. 00} 8. 00; 8.00} 8.00; 8.00} 8.00} 8.00) 8.00) 8.00] 8.00) 8.00 

1933........--..--.-.-.---.--| 8.00} 8. 00} 8.00} 8.00} 8.00} 8.00] 8.00) 8.00! 8.00} 8.00] 8.00) 8.00) 8.00 

1934..__..._.......-.-.---.-.| 8.00] 8.00} 8.15] 8.50) 8. 50) 8. 50) 8.50) 8. 50} 8. 50} 8.50) 8.50) 8. 50) 8.39 

1935..___.............-------| 8.50] 8. 50} 8.50} 8.50) 8. 50} 8.50) 8.50) 8.50; 8.50} 8.90) 9.00) 9.00) 8. 62 

1936.........-.---......--..-} 9.00} 9.00] 9.00} 9.00} 9.00} 9.00] 9.00} 9.00} 9.00) 9. 64/10. 70/10. 70) 9. 34 

Indianapolis, Ind. (delivered at 
consumers’ works): 

1932.............------.--.--| 8.30} 8.30} 8. 25] 8. 25} 8. 25) 8. 25} 8.25) 8. 25] 8.25] 8.15) 7.75) 7.75) &. 17 

1933...........-.--.-..-.---.| 7.75] 7.75] 7.75] 7.75) 7. 75] 7.75] 8.05) 8. 25) 8.75} 8.75) 8.75) 8.75) 8.15 

1934......._._...............| 8.75] 8. 75] 8. 75} 8.75] 8. 75] 8. 75) 8.75) 8.75] 8.75] 8. 75) 8.75) 8.75] 8. 75 

1935.........................| 8.75] 8. 75] 8.75] 8.75] 8.75] 8.75) 8.75) 8.75} 8.75) 9.15] 9.40) 9.40) 8.39 . 

1936.__.._.....-.....--.-_---| 9.40] 9. 40] 9. 40] 9.40} 9. 40] 9.40] 9. 40! 9.40) 9.40) 9.40; 9.40) 9.40) 9. 40 

Newark, N. J. (delivered at con- 

1932..............-..........] 8.76] 8. 76| 8.76] 8:76] 8.23] 8.21] 8.21) 8.21) 8.21] 8.21) 8.21) 8.21) 8.40 

49383......__.__.-] 8. 21) 8.21) 8.21) 8.21) 8.21) 8.21) & 21) 8.21) 8.51) 8.71) 8.71 8. 71| 8.36 

1934_...........--.-.--------] 8.71] 8.71| 8.71] 8.71] 8.71] 8.71) 8.71} 8.71] & 71) 8.71) 8.71) 8.71) 8. 71 

1935........_..-.-.-.---..--_| 8. 83} 9. 20] 9. 20] 9.20) 9.20) 9.20) 9. 20} 9. 20) 9. 20) 9. 20) 9.20) 9.20) 9.17 

1936._......-..-.---.-.--.---| 9.60} 9.70] 9.70) 9.70] 9.70] 9.70) 9.70] 9.70} 9. 70/10. 20/10. 20/10, 20) 9. 82 

New England (delivered at con- 
sumers’ works): 

1932..................-....--]10. 50}10. 50/10. 50/10. 50/10. 00/10. 00/10. 00/10. 00/10. 00/10. 00/10. 00/10. 00/10. 17 

1933._._.......-----.--.-..~.|10. 00]10. 00/10. 0010. 00/10. 00}10. 00/10. 00} 10. 00/10. 30) 10. 50) 10. 50) 10. 50}10. 15 

1934...__...._.....---._...--|10. 50}10. 50/10. 50/10. 50/10. 50|10. 50] 10. 50]10. 50/10. 50) 10. 50/10. 37) 11. 00/10. 57 

1935........-.--------------- 411. 00} 11. 00/11. 00/11. 00) 11. 00/11. 00)11. 00}11. 00) 11. 00/11. 40/11. 50)11. 50) 11. 12 

1936.....-..-----------------f LL. 50} 11. 50)}11. 50) 11. 50)11. 50]11. 50)11. 50]11. 50/11. 50/11. 70/12. 00/12. 00/11. 60 

Philadelphia, Pa. (delivered at 
consumers’ works): 

1932....._._....--------.----| 8.75] 8.75] 8.75) 8. 75] 8. 50] 8.50} 8. 50} 8. 50} 8. 50] 8.50} 8.50} 8. 50) 8. 58 

1933.._.__..-..----------.---| 8.50] 8. 50} 8. 50] 8. 50] 8. 50) 8. 50] 8. 50] 8. 50} 8.63) 9.00) 9.00) 9.00) 8. 64 

1934._...........-----.--.-.--| 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 

1935._......-..---s----------| 9.00] 9.00] 9.00] 9.00] 9.00} 9.03} 9.03} 9.03) 9.03) 9.03} 9.03) 9.03) 9.02 

1936__._..-.-...-------------| 9.38] 9.38] 9.38) 9.38] 9.38) 9.38) 9.38] 9.38 9. 38} 9. 88] 9.88] 9.88) 9. 50 

St. Louis, Mo. (at ovens): . 
1932......._.........------.-| 8. 50} 8. 50] 8. 50] 8.50) 8.50) 7.95) 7.75) 7.75 7.75) 7.75) 7. 75) 7. 75| 8.08 

1933._...........---..------| 7 75] 7. 75| 7. 75| 7.75| 7.75) 7.75) 7.75) 7.75) 8.15) 8. 50 8. 75} 9. 00! 8. 03 

1934....._____..__...--...---| 9. 25] 9. 25} 9. 25] 9. 25] 9. 25] 9. 25] 9. 25} 9. 25} 9. 25) 9. 25] 9. 25) 9. 25] 9. 25 

1935..._...__.-.-.---..------| 9. 25] 9. 25} 9. 25] 9. 25) 9. 25] 9. 25] 9.25] 9. 25] 9. 25) 9. §0}10. 00/10. 00) 9. 42 

1936_....._..--------------~--|{ 10. 00/10. 00}10. 00/10. 00/10. 00/10. 00} 10. 00/10. 00 10. 00} 10. 00/10. 00/10. 00/10. 00 

a 

1 Not quoted until March,
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| SHIPMENTS BY RAIL AND WATER 

TABLE 36.—Beehive coke loaded for shipment on originating railroads in the United 
States in 1936, by routes, as reported by coke producers ! | | 

| | | | | Quantity (net tons) Percent 

Route State tof total 

By States | Total 

Railroads: P ivania. 218 . 
: ‘ ennsylvania. .. 191, 21 | Baltimore & Ohio. ..----.------------------------ Wot Virginia._. 31, 998 \ 223, 216 13. 0 

Chesapeake & Ohio__._.._-_--__- oe Gaines 777007 48, 412 48, 412 2.8 
, : olorado.__..... 62, 650 Denver & Rio Grande Western... 2-2 _.. (ean nao 11,518 \ | 74, 165 4,3 

Interstate_..-.....-..2222-2 22-2 -e eee eeeeee Virginia.........| - 157,091 157,091 | 9.1 
Ligonier Valley. -.-_....-.-....-..-................| Pennsylvania... 48, 656 48, 656 2.8 
Louisville & Nashville.__._..__...-22_ oo - Virginia_._.____. 520 520 (?) 
Monongahela. __-.._..--..----- Pennsylvania_.-- 538, 910 538, 910 31.3 
Nashville, Chattanooga & St. Louis.___....._.._.| Tennessee....__. 2, 494 2, 494 .2 
New York Central__._....-_-_._.__._.___.___._.__] West Virginia.__| 150, 655 150, 655 8.7 
Norfolk & Western_..-__....._..___...._.....__.. Virginia________. 36,276 | — 36, 276 ~ 21 Northern Pacific....-.-..--.--..-.-....-.....----| Washington __.__ 312 _ 312 (2) a Pennsylvania_-__.._2..-._-..22-2-0-- ee ee Pennsylvania__. 441, 233 441, 233 25. 6 
Pittsburgh & Lake Erie...._._......._._.._______|__..-do_.......... 2, 252 | 2; 252 1 

| Total railroad shipments____......2-.....--_._2_|.-._. 1,724,192 | 1,724, 192 100. 0 

1 There were no shipments of beehive coke over waterways during 1936. oo 2 Less than }{0 of 1 percent. a 

. a EXPORTS AND IMPORTS —s_—=y 

TABLE 37.—Coke exported from the United States, 1934-36, by customs districts 

pe 1934 1985 1936 
District tes I seosowvwYmr—— || . 

oo a Net tons} Value | Nettons} Value | Net tons Value 

| CS 1 $32 |__|. 
Arizona... -_....--....---------._ 102 $897 28 221 274 $1, 297 
Buffalo_...-2----- 2-2 313, 425 1, 792, 771 222, 953 1, 333, 256 302, 006 1, 906, 366 
Chicago......_.-.-..-_-. Le 58, 148 270, 709 65, 406 353, 516 33, 463 171, 006 
Dakota._.....-.--2. 2.22222 -2 .|e | 9, 984 71, 008 11, 794 86, 297 
Duluth-Superior....__......._.____. 1, 845 12, 879 2, 449 16, 886 3, 711 27, 879 . El Paso_.._...--22- 2-2 4 65 2 45 1 . 13 
Florida..._.. 222-22 7, 247 73, 261 3, 659. | 31, 023 3, 472 21, 058 
Galveston.__-._-.......-.-.--.----...|----------|_----_-._._-|..--_-_..-|...... 31 341 
Los Angeles. _..___-_-.-.-___uo. 8. 1 10 J... 22 ee ]e eee 17 360 
Maine and New Hampshire____..__]___._._.__|__.._...___. 424 3, 382 436 3, 432 
Maryland. -__.-..---_-- 22. 2, 355 9, 510 117 501 968 5, 481 
Massachusetts_......._........-....|.----..---|.--.___...__|__.-.-..._|_........ 1 46 
Michigan._._..-__..--.-___. 492, 549 2, 853, 333 285, 201 1, 610, 521 246, 103 1, 508, 978 
Mobile. __...._--2-_- 22 5, 002 15, 580 1, 516 22, 801 1, 716 7, 721 
Montana and Idaho__..____.______. 8, 623 54, 883 |_..-----..|_----.-----_]_----- 2 |_---- eee 
New Orleans____...-.--_.._________ 7, 622 53, 888 4, 572 33, 533 4, 257 49, 773 
New York._.-.-___.-_.__..__..___. 403 6, 831 179 3, 076 1, 030 11, 756 
QOhio_____..---_--- 41, 697 223, 036 12, 551 63, 047 31, 787 185, 176 
Oregon... _.-__.-_-_-2- ee 30 180 |--.-------|---------- |e {ele 
Philadelphia__.-.-.__._._______. 2, 483 39, 398 3, 855 37, 641 7, 251 68, 517 
Puerto Rico____..__..____________.- 40 467 |. 19 219 28 320 
Sabine_._-._.-.._-_._--- 2222 22--___|eeeee |---| 2 43 
St. Lawrence____._______......__.__. 723 7, 523 214 1, 680 5, 516 41, 601 
San Antonio..___._._.__.____._.____ 4 74 284 1, 983 328 2, 460 
San Diego____.__.._____.___________ 145 1, 722 337 3, 686 540 6, 067 
San Francisco___-__.._.___________. 9 130 13 232 6 47 
Vermont.__....-_----_--_-- |e 63 480 |---| ee eee 
Virginia______..._.---. 320 2, 482 147 1, 359 237 1, 849 
Washington______..............___. 8 109 1 15 310 3, 040 Wisconsin __-_..__........_._______|--------.-|--.---_-..._|.-.---.--_|------. 15, 027 80, 271 

942, 785 5, 419, 738 613, 975 3, 590, 143 670, 312 4,191, 135
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TABLE 38.—Coke exported from the United States, 1984-36, by countries of 
destination | 7 

EEE 

1934 a 1935 1936 

Destination | |] He 

. Net tons Value Net tons Value Net tons Value 

‘North America: , 
_ Bermuda...-.----------~--------- 11 $170; —. 21 $344 16 $210 _ 
Canada__--.-..---------.---------| 917,018 | 5,215,243 | 599,202 | 3,453,607 | 650, 036 4, 013, 243 

British Honduras....-...-.-----|...0.-.2.-}.----2--- 8 34 570 |_---..-----|--------- ee CO Costa Rica....0..222.2-2222- 2. 40 617 11 190 6 93 
Guatemala.........2--2--2----22] 80 1, 152 62 825 25 390 
Honduras..........2.----------- 54 . 744 43 598 47 625 
Nicaragua.....-...---------.--- 40 770 43 834 64 1, 210 
Panama... -.--- ee 115 1, 869 293 4,161 519 7, 069 
Salvador......._.--.-.--..---.-- 38 587 «60 1,019 71 1, 864 

Mexico. ..........--.------------- 316 3, 589 - 738 6, 950 1, 365 12, 555 
West Indies: 7 . 

Cuba..-.......----...---------.| | 14,084 66,053 | . 6,700 44, 219 2, 257 10, 597 
Dominican Republic......_-..__- 57 794 27 326 71 . 933 
French......-....-------------- 20 93 63 564 114 832 . 
Haiti__. ee 3 1 i a 4 89 
Jamaica_........-.-.------------]---- +e fee 28 $30 |_-.-------]---------- 
Netherland__..._.....=:.---..... 18 152 |.-.----.--]---- 2} 
Trinidad and Tobago.._....-...|-.-.---.--]------------ 120 1, 219 2. . 23 

South America: . | 
Bolivia..._.......-------------.-- 88 1,446 j_----2- |e 802 5, 966 
Brazil...-.-....-..----------------|-.--------|--.--- eee 1 6 fee . 
Chile_..22- 2 2, 346 9, 559 109 41] 918 | 5, 896 - 
‘Colombia........-22-.----.-.2-22 120 1, 857 47 654 _e 86 

. Ecuador.........----.------------ 29 458 .. 80 476 28 506 
Peru..____----- eee 123 1, 680 125 935 }_-.--- |e 
Venezuela. _.._-...---..--.------- 44 733 | 13 267 11 107 
Europe: 

. Belgium _._......-..---.---..-22-- 213 3,000 |.....---..]---2---. |e | 
France.......-.------.2----------- 601 9, 197 454 6, 912 4, 359 36, 546 . 

- Germany..._....---.-.--.--..---.|----------|----.------- 437 5, 216 }...--2--2.|-.----.---.- 
Hungary....-.--------------------|.---------|-22-2----- 6 | W1 [eee 
Italy... 2222. 6, 543 88, 362 1, 684 25,250 | 3,125 42, 933 
Netherlands. .........------------|----------|------------ 1, 226 10, 944 487 4, 282 . 
Norway.....---------------------|. 568 9, 139 1, 252 14, 915 2, 253 20, 745 
Sweden.___.._.--. 2. ee 30 180 1, 108 7, 753 |...-.-.--_]-------__-_ 

Aguited Kingdom. ._......--...__- 6 78 44 _ 216 3, 639 23, 402 
sia: 
China. __. 222-22 eee 31 556 |.--.------|--------222-|-22 |e. wee 
Japan..._.--.2 22 ----- ee] eee | eee || 17 300 
Philippine Islands___....-.__.___- 199 1, 593 4 V2 |-------- eee 

CRIN LL SL 
Australia _. 2222222222222 |e [eee ed 27 193 
French... __-----------------------|---- eee |---| |e 41 415 . 

Africa: Liberia_............-.--.--.-|--------22 |---| 1 25 

942,785 | 5,419, 738 613,975 | 3, 590, 143 670, 312 4,191, 135 
eee 

TaBLE 39.—Coke imported for consumption in the United States, 1934-36, by 
customs districts 

ee 

; 1934 1935 1936 

District TT TT | a 
Net tons| Value | Nettons| Value | Nettons| Value 

Buffalo___..-.------------------------.--| 18, 027 | $229, 631 22,439 | $390, 068 30, 523 | $463, 694 . 
Connecticut._......--.------- 22. ee 3, 298 15, 819 116 22,317 |... --_---_]_-- 2 
Dakota.......-.-.--..-.-----------.-- 2. |---| |e |e 21° 26 
Florida. _.-....--.-----.-.--------------.]-.--------|------- 6 26 |-......---]--- 2-28. 
Hawaii. ...--.-.-- 2. 426 4, 085 1, 136 5, 166 317 2, 295 
Los Angeles..-..........--...-.-.-.---...| 21, 759 72, 712 34, 210 107, 033 38, 100 133, 945 
Massachusetts__........-.----------.-.--| 77,336 | 355,573 | 113, 132 487, 452 74, 165 286, 291 
Maine and New Hampshire-......____.. 197 1, 470 237 1, 751 233 1, 654 
Michigan.__..........2.-.-..------------- 579 8, 718 139 2, 428 1, 027 15, 811 
Montana and Idaho_........-...-.2----- 7, 292 39, 473 20, 252 103, 035 18, 911 97, 800 
New York_.-........--------------------|----------|----------| 80, 152 309,815 | 120, 225 464, 796 
Oregon...._-..-.-.--.----------_ eee 2, 593 9, 009 2, 502 10, 003 2, 682 10, 537 
Rhode Island_--....---.---.-----.-------| 10, 086 41, 994 3, 882 18, 025 8, 360 34, 722 
St. Lawrence. ___---.--------.--------2.|.---------}---------- |---| 697 4,516 
San Antonio_......22-- 2222-2 lee 1, 928 8, 679 5, 937 26, 538 516 2, 309 
San Francisco.......--..-.---...-..-.--.-| 17, 582 61, 127 23, 092 71, 455 24, 011 78, 578 
Vermont...-.22.20.-2-2---- ee 35 248 76- 528 143 1,018 
Washington. ......----------- ee. 4, 846 16, 313 10, 071 38, 938 10, 045 37, 509 

160, 934 | 864, 851 317,379 | 1,574,578 | 329,957 | 1, 635, 501 
et
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TABLE 40.—Coke imported for consumption in the United States, 1934-36, by 
. “countries 

1934 1935 1936 

Country eS DOO" lh — Oa ra 

Net tons Value Net tons Value Net tons Value 

‘Belgium ..........--..-------- 1, 711 $4, 914 60, 838 $216, 887 158, 920 $606, 181 
Canada.......---_--...-..---- 21, 130 279, 540 46, 150 514, 711 52, 729 590, 702 
Germany __---__-.-----.------- 29,847 | 128, 627 - 120, 340 466, 922 31, 750 78, 554 
Mexico___._.-._-_.-.._-----.- 1, 928 8, 679 5, 937 26, 538 516 2, 309 
Netherlands-_-._._.._.---_--._-]------------]------------|------------|------------ 27, 795 115,194 
Poland and Danzig_...._..._.|-.----------|-----_------|------------|------------ 3, 818 13,837. 
United Kingdom_-_..._._-.--- 106, 318 443, 091 84, 114 349, 520 54, 429 228, 724 

160, 934 864, 851 317,379 | 1,574, 578 329, 957 1, 635, 501 

WORLD PRODUCTION 

TABLE 41.—Coke produced in principal countries, 1929 and 1933-36, 1n metric tons} 

[Compiled by M. T. Latus] 

Country 1929 1933 1934 1935 1936 

Australia: 
New South Wales.____.__--- 471, 813 481, 026 699, 673 871,644] = (’) 
Queensland__.........----.-- 4, 144 15, 337 26, 067 25, 276 (2) 

Belgium_.-....--...-.----.------ 6, 192, 960 4, 694, 130 4, 601, 950 4, 678, 400 5, 050, 000 
! Bulgaria__._......-_.__.--__-.---|-..----------- 628 935 1, 705 1, 683 

Canada____._.._--.--.----------- 1, 986, 532 1, 228,246 | 1,658, 691 J, 663, 515 1, 809, 204 
China (exports) ....-.----------- 13, 467 1, 709 6, 531 7, 246 ~ 41, 422 
Chosen_._......_....------------- (3) 220, 500 246, 900 (3) (2) 
Czechoslovakia. -.....-.-.-.----- 3, 170, 629 : 1,259,381 |. 1,344,786 | —1, 553, 869 1, 955, 000 
France ___-.....----------------- 9, 080, 127 6, 787, 600 7, 293, 110 7, 078, 000 7, 030, 000 
Germany...._-...------.--_..-.-}| 39,421,083 | 21, 153, 744 24, 484, 890 29, 556, 269 35, 861, 000 

Saar._._.--__.-.-_----------- 2, 423, 000 1, 880, 000 2, 180, 000 (4) (4) 
Great Britain 5.._._.....-..-----| 18, 687, 421 8, 919, 540 11, 697, 111 12,131,081.) © 
Hungary. .__--...---.---------- 2, 092 9, 163 19, 086 22, 981 30, 704 
India, British §__.._____._-_-_._- 843, 504 1, 247, 451 1, 541, 487 1, 795, 178 (2) 
Indochina__..__..2--.-...---__-- 637 360 285 260 (2). 
Italy. 2.2.2.2 eee 791, 607 729, 966 817, 243 998, 382 (2) 
Japan: . 

Manufactured coke_._-.._--- (3) (3) (8) (8) (2) 
Natural coke. -_------------- (3) 370, 785 367, 236 396, 214 (2) : 

Mexico__......------.----------- 493, 777 251, 604 275, 176 489, 047 (2) 
Netherlands__......__..---_---_- 2, 402, 566 2, 609, 373 2, 779, 378 2, 878, 191 (2) 
Peru__._..-.....---------------- 35, 899 (3) (3) (3) (2) - 
Poland .-__--------_------------- 1, 858, 052 1, 170, 717 1, 333, 493 1, 386, 716 1, 615, 598 
Rhodesia, Southern--_-_-.._-_--- 100, 001 31, 798 55, 979 39, 239 (?) 
Rumania_......--------.--------|-------------- 7, 150 31, 914 45, 920 63, 391 
Spain_..._._.___..---------__---- 768, 040 427, 453 485, 634 (3) (2) 
Straits Settlements-_._________--- 15, 667 7, 860 8, 549 9, 324 (2) 
Sweden______._..-------------- ee 103, 778 103, 336 107, 370 114, 464 115, 480 
Union of South Africa....._____- 99, 297 75, 456 72, 969 64, 782 75, 459 
U.S. 8. R. (Russia)_-------.---- 4, 700, 000 10, 225, 000 14, 221, 000 16, 752, 000 19, 883, 000 
United States__._-......---.....| 54,325, 427 25, 028, 365 28, 867, 897 31, 879, 449 41, 979, 921 

144, 481, 000 90, 218,000 | 106, 505,000 | 115, 969, 000 (?) 

1 Gas-house coke is not included. 
2 Data not available. 
3 Estimate included in total. 
4 Beginning with March 1935, production of the Saar is included with that of Germany. 
5 In Great Britain the production of gas-house coke (including breeze), not included above, is especially 

important and was as follows: 1933, 11,657,081 tons; 1934, 12,038,825 tons; 1935, 12,181,117 tons. 
6 Figures for 1929 represent ‘‘hard”’ and “‘soft’’ coke made at collieries only (73,616 tons of ‘‘hard’’ coke 

and 769,888 tons of “‘soft’’ coke). Data for other years shown represent total ‘‘hard’’ coke manufactured. 
In addition, the following quantities of ‘‘soft’? coke were made at collieries: 1933, 837,393 tons; 1934, 874,901 
tons; 1935, 904,840 tons.
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a COKE-OVEN BYPRODUCTS 

SUMMARY OF BYPRODUCTS IN 1936 . | , 

TABLE 42.—Byproducts obtained from coke-oven operations in the United States in 
1936 1 

. [Exclusive of screenings or breeze] 

. . Sales 

OO "Product: =——“i—s—.._ |. Prcoduection | {  Walue SO 

, Quantity j———___________ 

SO . Total Average . 

Tar. ..------------------------------------gallons._| 560, 385, 578 | 358, 182,759 | $15, 328, 340 $0. 043 | 

Ammonia: " 
Sulphate............_.-...-....-----..pounds-./1, 199, 645, 603 |1, 123, 343, 067 11, 484, 191 . 010 
Ammonia liquor (NH3 content)-...-.-...do_.-.| 47, 259, 245 46, 907, 237 1, 328, 788 . 028 

flee penne efeee-e---------] 12, 812, 979 |------ eee 
Sulphate equivalent of all forms- --._-.--do----|1, 388, 682, 583 |1, 310, 972, 015 |.-.-_.--------]---------- . 

Gas: | | 
Used under boilers, etc. .....-...M cubic feet_. 28, 807, 618 1, 764, 469 . 061 
Used in steel or affiliated plants._........do__-.-}|, 699.701, 415 226, 229, 045 21, 717, 052 . 096 
Distributed through city mains._.._...._.do__.- ue 156, 063, 794 44, 711, 670 . 286 : 
Sold for industrial use_.........--..--...do_..- | 22, 538, 584 2, 637, 779 .117 ’ 

w-------------| 483, 639, 041 70, 830, 970 . 163 

Light oil and derivatives: 
Crude light oil_..-...................-gallons_-_| 3 170, 234, 202 10, 363, 176 971, 764 . 094 . 
Benzol, crude and refined..__...-........do-_--- 19, 412, 593 19, 145, 088 2, 675, 932 . 140 
Motor benzol..............--------------d0._..| 85, 672, 953 84, 761, 655 7, 628, 935 . 090 
Toluol, crude and refined__........-.--.-do_.-- 19, 807, 383 19, 695, 792 5, 408, 424 . , 274 
Solvent naphtha. -..-.......-------------do-_--- 5, 189, 232 4, 961, 433 916, 505 . 185 
Xylol_...---...--2 ed 0_. 4, 216, 081 4, 206, 525 1, 121, 032 . 266 
Other light-oil products_.......-.....-...do__-_- 6, 673, 992 3, 523, 836 221, 185 . 063 . 

4 140, 972, 234 146, 657, 505 18, 938, 777 . 129 

Naphthalene, crude and refined...._._-...pounds-- 37, 552, 219 . 34, 946, 890 570, 295 . 016 
Tar derivatives: 

Creosote oil, distillate as such__...--.-gallons..| 16, 052, 953 10, 418, 339 939, 989 . 090 
—________-____Creosote_oil_in_coal-tar_solution.._.-..--..d0_.-_} 2,116, 481 | _1, 219, 983_} 111, 763.4. .._...092_.-_-- 

Pitch of tar.........-......-----....-net tons_- 68, 339 4, 372 33, 127 7. 877 . 
Other tar derivatives._........2--....-...------[.-.-.2--------|oe eee eee 417,966 {__....--.- 

Phenol_.....-_..--..----------------------gallons_. 75, 612 74, 160 27, 116 . 366 . 
Sodium phenolate_....._.......---..-.------d0-.-- 162, 334 168, 145 12, 730 . 076 
Other products 5__...........------.-------------- |---| eee 181, 581 |------.--. 

Value of all byproducts sold_...___.......-.....--..]-.------------|----.---------]| § 120, 205, 633 |.-..-.-... 

1 Includes products of tar distillation conducted by coke-oven operators under same corporate name, 
except, however, phenol and other tar acids produced at Clairton, Pa. 

2 Includes gas wasted and gas used for heating retorts. 
3 Refined on the premises to make the derived products shown, 163,990,960 gallons. 
4 Total gallons of derived products. _ _. 
5 Ammonia thiocyanate, asphalt paint, carbolates, cyanimid crystals, cyanogen sludge, ferrocyanide, 

insecticides, light carbolic oils, pyridine oil, sodium prussiate, spent soda solution, sulphur, and vented 
vapors. 

6 Exclusive of the value of breeze production, which in 1936 amounted to $7,265,615.
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FIGURE 61.—Gross value of the several byproducts per ton. of byproduct coke produced, 1913-36. 

oo TaBLE 43.—Coal equivalent of byproducts of byproduct coking, 1913, 1914, 1918, 
and 1934-36 ; 

—_ Quantity of b roducts Rough equivalent in heating value Coal equivalent | yoroyP (billion B. ¢. u.) pated 

1 2 3 4 5 | 6 7 8 9 10 i | 
. : Per- 

Year Coke on Tar Light cent 
reeze : pro- . ‘ is 

oe (thou | AE) ducea | PTE, | Coke | Surplus) Per | Light | Total | avet tons | forms 
sand | ion | (hou- | (thou. | (120) | (2550) | 0.150) | (4x | 748) | (+0.0262)| of coal 
toe) cubic as) sand 0.130) made 
Ons) | feet) | ® gallons) . | | coke | 

1913-2 _- 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 
1934_____| 2, 731 310 | 408,710 |115, 695 | 54,620 | 170, 500.| 61,307 | 15,040 |301, 467 | 1, 506, 000 25. 0 
1935___._} 2, 863 346 | 450, 308 |133, 697 | 57,260 | 190,300 | 67, 546 | 17,381 1332, 487 |12, 690, 000 25. 1 
1936___--| 3, 577 434 | 560, 386 |170, 234 | 71,540 | 238,700 | 84,058 | 22,120 1/416, 428 |15, 894, 000 24.1 

10 : =e 
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FIGURE 62.—Average yield of principal byproducts per net ton of coal carbonized in byproduct coke ovens 
1915-36, Figures for light oil represent average at plants recovering light oil.
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COKE-OVEN GAS | 

TABLE 44.—Coke-oven gas produced and sold in the United States in 1 936, by States 

Surplus sold or used . 

. | Num- | produced Usedin |~ ~~ - Wasted i 
State ber of | (M cubic | heating Value (M cubic | 

active feet) ovens (M . feet) oe 
plants cubic feet) | M cubic feet }_——_-_——_-_-——__|_— 

Total |Average 

"A Tapama._.--.- eet 49, 266, 145 7 21, 521, 385 | 25, O11, 455 | $1, 853, 861 | $0. 074 7-2, 733; 305° on 

Colorado..--------------| Lo i | Faavors | axsoeess | 4,569,024 | 203 | 690,143 inois.....-.----------- , 680, , 434, , 056, , 569, -_ y 1 
Indiana. -_._-.-_-.-.----- 6 {| 81, 458, 423 32, 398, 764 | 47,687,258 | 7,014, 979 . 147 | 1, 372, 401 : 
Maryland..-__...-------- 1 17, 234, 489 7, 727, 847 9, 506, 642 (4) (4) weno e eee 
Massachusetts. wane nnnee 3 18, 854, 793 5, 643, 311 13, 152, 792 3, 754, 395 . 285 58, 690 
Michigan - nn | 8 | 38, 165, 819 14, 046, 080 24,095,514 | 4, 449, 820 »185.; = 24, 225 

srannesota - ae-+-+------- 3 2 Bee bcd 3 os 388 i S62, oe 1, re 039 a 71, 486 
ew ersey -...--------- . 9 , 3 ? ’ 9 wee eee eee 

New York......-------- & i Gs ne mY om 0 ot ist, AO %, oo too “4 a0 1, 895, 266 
io___--.--.----------- 3 9 9 , , 9 9 9 6, ol 7 944, 594 

Pennsylvania. ._..---.-.- 12 | 208,571,379 | 82, 681, 832 | 122,095,021 | 13, 832, 798 .113 | 3, 794, 526 
Tennessee_....--..----.. 1 {| 1, 142, 504 514, 124 628, 380 187, 447 298 j_-_---_-__-- 

tan ion 1 2, fy ve 1, 253, 800 1, soe ue $3 534 Oot 15, 820 : 
ashington_---.-------- 1 , wo-------- ee , , O38 . 52, 182 

West Virginia__-....-_-. 4 | 26, 532, 416 7, 937, 647 18, 532, 614 1, 576, 793 . 085 62, 155 
Connecticut, Kentucky, a 

issouri, ode Is- : 
land, and Wisconsin - - 6 | 28, 539, 525 5, 682, 824 | 22,661,959 | 6,682,019 . 295 194, 742 

Undistributed _-...-....|--------|-------------|-------------]------------- 4, 040, 791 .149 |_- Le . 

Grand total, 1936_- 85 | 699, 701, 415 | 254, 125, 915 | 433, 639, 041 | 70, 830, 970 . 163 |11, 936, 459 

' At merchant plants.| 43 :| 193, 160, 902 47, 698, 769 | 142, 305, 582 | 39, 225, 329 .276 | 3, 156, 551 
At furance plants. .* 42 . 506, 540, 513 | 206, 427,146 | 291, 333, 459 | 31, 605, 641 .108 | 8, 779, 908 

Grand total, 1935.....-. 81 | 543, 396, 088 | 190, 942, 280 | 345, 516, 257 | 62, 715, 048 . 182 | 6, 937, 551 . 
ange in _ 

. .percent..| +4.9 +28. 8 +33. 1 +25. 5 +12,9 | —10.4 $72.1 

1 Included under “Undistributed.” 

T_T 1I.ItLSFSTtfsFSTFsTFhETTUT CT UT vTl hvT hE hv hE hE UL 
rT | fff tfterfPrpe Pf Ph Ph hh Th hr hr hd 
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0 ws [| (Surplhs usdd or bold | | | | | [| | | | | J [ J | jf J 
2 ry yeTeOUudThUT UTC UT hvPUhUrF hv| hE hv hE hd hr hhh hd | 
eff frfrffsrefytft ty tT iy] tT [f | Pp tt | tt 
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FIGURE 63.—Percent of total production of byproduct oven gas that was wasted, burned in coking processes, 
or sold or used, 1915-36.
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TaBLE 45.—Disposition of surplus coke-oven gas in the United States in 19386, by 
| States . 

Used by producer 

eee 

. oe Under boilers In steel or other affiliated plants 

| State | 
| Value Value 

M cubic = M cubic - 
. eet ee 

Aver- Aver- Total. age Total age 

Alabama. ....-..-----.-.---.-----.-.| 6, 524, 049 $317, 382 | $0.049 | 14,002, 386 $956,976 | $0. 068 
Colorado: ----.-----.----------------|----------~-]------------|-2.-----| 3, 070, 939 (1) (#) 
Iilinois..---..------------------------]| 1, 219, 819 82, 310 . 067 3, 083, 794 431, 685 . 140 
Indiana...._...-------.----...---..--| 3, 409, 210 275, 710 . 081 36, 750,074 | 4,634,222 |  .126 
Maryland. -....------.-.-------1----]----~.------]-.----------|--------| 3, 963, 801 (4) (1) 
Massachusetts..-..-----.--------.--- 2, 630 484} .184 1, 530 459 . 300 

Fo Michigan....-.-....-.----------.----| 1, 724, 385 86, 219 . 050 7, 566, 300 | 1, 140, 827 . 151 
Minnesota...-...-----------.-.-.-..-| © 701,974 39,084 | . .056 207, 960 (4) Q) 
New Jersey_....------------.-.----.. 31, 593 (1) Q@) 9 [oe eee nee] le 
New York......------.---.-------.--| 2, 493, 817 147, 464 . 059 13, 356, 358 1, 376, 888 - 103 
Ohio.....-..--...--------.-...-------| 1, 161, 320 128, 911 -111 | 40,721,858 | 3, 768, 254 - 093 
Pennsylvania-......-....---.--..-----} 10, 158, 029 584, 358 -058 | 87, 141,911 7, 324, 261 - 084 
‘Tennessee......-.-------------------- 116, 390 22,091. ~190 [-..---- fee 
Utah...-.---.------- + - eee 832, 252 (1) (1) 27, 156 (4) (1) 

. Washington....._.--..--.-.----.---. 3, 045 152 050 |------- fee eee 
West Virginia... --.--..---.-.-----.-- 265, 242 15, 666 .059 | 16,334,978 | 1,247,413 |  .076 
Connecticut, Kentucky, Missouri, . 

; Rhode Island, and Wisconsin-.-...-. 163, 863 . (+) () 0 feet] ee 
| Undistributed.....-...-.------ 2.22. woneee---+-- 64, 638 063 |---2- 22 836, 067 | .. .115 

| Grand total, 1986........._.-..| 28, 807,618 | 1,764, 469 - 061 | 226, 229,045 | 21, 737, 052 . 096 

At merchant plants._............} 7, 129, 503 523, 671 . 073 3, 109, 258 | 199, 507 . 054 
At furnace plants_._.............| 21,678,115 | 1, 240, 798 .057 | 223, 119, 787 | 21, 517, 545 . 096 

| Grand total, 1985__._-.--......-...._] 19, 788, 904 1, 300, 371 7 . 066 | 160,811,880 | 15, 222, 869 . 095 
, Change in 1986............-percent-- +45. 6 +35.7| —7.6 +40. 7 +42. 7 +1.1 

SSS EE: 

Sold 

Distributed through city mains | Sold for industrial purposes 

State 
Value . Value 

. M cubic oo ——<—<$§ 1 M cubie | 
ee feet 

Aver- Aver- Total age Total age 

Alabama. -...-...--.-.---.----..-..--.| 3, 768, 797 $511,891 | $0. 136 716, 223 $67, 612 | $0. 094 
Illinois..-_....-..-------.-------...-...| 18, 253, 042 4, 055, 029 . 222 |_---..-----|_---.------]--. eee 
Indiana_.-..-..-.-.---2-2- eee 6, 404, 692 1, 886, 150 . 294 1, 123, 282 218, 897 195 
Maryland --_...-.-.-----------.--------} 5, 542, 841 (1) @) [eee ee} eee feet 
Massachusetts_-....-..-----------------| 18, 111,684 | 3, 746, 654 . 286 36, 948 (1) Q) 
Michigan........-.-...---...--.-------| 12,730,004 | 3,038, 440 » 239 2, 074, 825 184, 334 . 089 
Minnesota.....--..-.-------.-----.----| 3,953,023 | 1, 496, 683 ~379 |-----.--- 2 |---- |e 
New Jersey.....--.-----------.-----.-.| 18, 075, 915 (4) @) powell} fee le 
New York.-..-..-...---.---.---.----.-| 34, 054, 337 | 13, 616, 393 -400 | 1,881, 888 380, 675 . 202 
Ohio_-_._--.-..------------------------| 7, 325, 362 | 1, 367, 674 .187 | 3,710, 050 391, 211 . 105 
Pennsylvania-__....-.-..-.-----------.-] 17,281,103 | 5, 235, 890 . 303 | 7, 513, 978 688, 289 . 092 
Tennessee. ___-_---._-----.---_----.-.-_-- 511, 990 165, 356 2323 | -e} 

. Utah......-...------------------------ 455, 472 (1) (1) 148, 299 (1) (1) 
Washington. __..-__-------------------- 498, 133 132, 382 . 266 |---| 
West Virginia. _.._..---..---.-----._._}-----2------_|--------- [oe 1, 932, 394 313, 714 - 162 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin........} 19,097,399 | 6, 292, 685 . 330 | 38, 400, 697 372, 292 . 109 

Undistributed--._.....-.-----.-- 2 {eee ----.-.--| 3, 166, 443 ~ 166 |--.---2_ 2 ee 20, 755 -112 

Grand total, 1936_..........._.-_| 156, 063, 794 | 44, 711, 670 . 286 | 22, 538, 584 | 2, 637,779 . 117 

At merchant plants.__.............| 118, 824, 729 | 36, 807, 546 . 310 | 13, 242,092 | 1, 694, 605 . 128 
At furnace plants......_..........-| 37, 239,065 | 7, 904, 124 .212 | 9, 296, 492 943, 174 .101 

Grand total, 1935._.................---| 151, 255,723 | 44,510,704 | 294 | 13, 659, 750 | 1,681,104 |. 128 
Change in J986.............__percent-_. +3. 2 +0.5 | —2.7 +65. 0 +56.9 | —49 

eee 

1 Included under ‘‘Undistributed’’.
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TAR 

TABLE 46.—Coke-oven tar produced and sold in the United States in 1936, by States ! 

Sold 2 

Yield a 

Total pro- | 01 tar Value 
per ton . 

. duced! | of coal | For use as For refining Total sola. (oo 
coked!| fuel 3 ar otal SO Lo products Total Aver- 

oe age. Ce 

Galions | Gallons| Gallons Gallons Gallons 
Alabama_..-.._........| 39,104,325 | 9.47 | 24, 025, 966 4,299,122 | 28,325, 088 | $1, 268, 662 | $0. 045 
Colorado__.....-.--.--- 5, 319, 300 10. 51 1, 201 245, 155 246, 356 (4) (4) 
Tilinois_.._.........-..-| 25, 628, 667 8.45 | 6,340,011 | 19,976,398 | 26,316,409 | 1, 156, 289 . 044 
Indiana__........-..--.] 47,479, 076 6.41 | 4,231,694 | 22,845,339 | 27,077,033 | 1, 232,161 . 046 
Maryland_...-.-.-.....| 12,875, 952 7.65 |.-...--.--..]| 12,294,222 | 12, 294, 222 (4) (4) 
Massachusetts...-.--.-} 18, 023, 900 8.31 | 12, 277, 120 648, 013 12, 925, 133 669, 917 -- 052 
Michigan......-....-.-| 27, 115, 806 8.50 | 1,433,551 | 18,745,224 | 20,178, 775 781,817 | .039 | 
Minnesota..........---} 5, 882, 189 7.81 j..-.--------| 5, 637, 821 5, 637, 821 258, 321 . 046 
New Jersey.....--.--.-| 11,382, 158 8.03 | 3, 995, 366 7, 369, 751 11, 365, 117 (4) (4) 
New York...........-.| 61, 889, 829 9.20 | 16,671,274 | 41,580,007 | 58,251,281 | 2, 448,776 . 042 
Ohio__.....-.-.-.......| 73, 499, 404 8.39 | 16,538,112 | 37,218,016 | 53,756,128 | 2, 518, 137 . 047 
Pennsylvania. ._..._-__| 189, 066,960 | 10.29 | 32,705,447 | 23,970,402 | 56,675,849 | 1,938,265 | . .034 
Tennessee....-.---.---- 716, 943 5.93 |-..--..2-- 2. 722, 487 722, 487 28, 894. . 040 
Utah._...--------------} 2, 491, 337 | 11.40 {...--------.| 2, 445, 291 2, 445, 291 4 . (4 
Washington._.._..._.._. 330, 868 7. 04 317, 476 |...--.------. 317, 476 | 7, 937 . 025 
West Virginia......__.-] 24,971,747 | 10.29 |.--..-.--..-| 21,879,761 | 21,879, 761 945, 241 . 043 
Connecticut, Kentucky, ‘ . oe 
Missouri, Rhode 
Island, and Wis- 
consin.....--..-.-....] 19, 607, 117 7.65 |-........-..] 19, 768, 532 19, 768, 582 851, 259 - 043 

Undistributed.._-_._.._|------------_|--.--__-|_--_.-------]---.--------.}-----..----.-| 1, 222, 664 - 046 

Grand total, 1936_| 560, 385, 578 8. 86 |118, 537,218 | 239, 645, 541 | 358, 182, 759 | 15, 328, 340 . 043 

- At merchant plants_| 147, 559, 117 8.49 | 27, 837,452 | 117, 628,015 | 145, 465, 467 6, 189, 0386 042 — 
At furnace plants.._| 412, 826, 461 9.00 | 90, 699, 766 | 122, 017, 526 | 212,717,292 | 9, 189, 304 . 043 

Grand total, 1935__....-} 450, 307, 827 9.18 } 51, 261, 349 | 257, 444, 570 | 308, 705,919 | 12, 597, 705 . 041 
Change in 1936 

percent.- +24.4 | —3.5 +131. 2 69) +16. 0 $21.7} +49 

—ee—eeoEoEoeEoEIEIEENmmmNEINIemmmmooooooe ee eeeeeeeEeESES=S=eeaSeaeeaS=Somoeeeeeeee = 

Used by producer 2 

On hand 
i AS fel pnopen: a | Dee. 31, 

under affiliated Otherwise EE 
boilers plants 

Gallons Gallons Gallons Gallons 
Alabama.__....-.---2---- eee 161, 804 10, 449, 372 207, 604 2, 217, 572 
Colorado_........-.-...------------------ eee |e ee eee eee 694, 006 44, 244 468, 845 
Tiinois........_--...--------... 2-2-2 --------- | ------------ 118, 511 |_-.--_..--..] 1,320, 821 
Indiana............_-......_-_-.-----.---------------|------------| 20, 450, 247 13, 131 2, 958, 059 
Maryland._._...-----.---- eee] ------ 9, 259 |.-.--------- 1, 902, 393 
Massachusetts. .......:-.--......--------.-----..----]|------------]-------------- 30, 000 25, 998 
Michigan --.--.-..---.--- ee 7, 437 6, 324, 090 |.........---| 2,150, 103 
Minnesota-_.........----__.-..-_-----------2- oe e |e ee eee | eee |e eee 463, 009 
New Jersey .....----.-------------------------------- |---| ee |e ee 658, 490 
New York. --___-.------------- eee [---- e+ 107, 364 9, 619 3, 885, 257 
Ohio____.__-.-.-.-.---------- eee ee 824, 874 20, 006, 311 |...--...--.-| 1, 849, 034 
Pennsylvania-_.......-.--_------- oe eee 745, 211 84, 459, 408 168, 485 | 10, 033, 463 
Tennessee........--_-_.--_--------------- eo ene = |e en ee | oe een eee |e eee 32, 366 
Utah... |------- 1, 100 1,971 147, 327 
Washington_.._.-....._-..---..-----2- ee |---- +++ J -- +--+ --- +--+ | -- -------- 34, 096 
West Virginia.__.........-_---.--.--- 2. - +--+ |------ +--+ 3, 004, 222 |_..-.....-.- 663, 815 
Connecticut, Kentucky, Missouri, Rhode Island, 
and Wisconsin._..........-....---.------------+---|------------|-------------- 975 602, 571 

Undistributed__.........__...........-..--.-.-_..-.--|.-----------|--------- + - -- f-e ee--- fe - 

Grand total, 1936..........-.--.----------------| _ 1,739,326 | 145, 623, 890 476,029 | 29, 413, 219 

At merchant plants_........---......--..-.------|------------|-------------- 40, 904 6, 651, 747 
At furnace plants. _.........-..--.-.-------.-----| 1, 789, 326 145, 623, 890 435, 125 22, 761, 472 

Grand total, 1935_.-....._..---..-------.-....----.---| 1, 804, 683 91, 631,693 | 1,921,561 | 34,915, 675 
Change in 1936__..........-.............--.-percent-. —3. 6 +58. 9 —75. 2 —15.8 

1 Includes 58,011,165 gallons of tar ‘‘refined at plant”. . 
2 Excludes 58,011,165 gallons of tar “‘refined at plant” which cannot be shown by States due to disclosure of 

individual operations. 
2 Includes 22,685,478 gallons sold to affiliated corporations and 95,851,740 gallons sold to other purchasers. 
4 Included under “undistributed’’.
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| AMMONIA 

| ‘TABLE 47,—Ammonia produced at coke-oven planis in 1936, by States, in pounds 

Sulphate equivalent of _ 
all forms Produced as | 

Num- af 
eo State . ber of : SO, 

| active "> | Per ton Liquor 7 
| piants Total of coal| Sulphate | (NH; con- 

° coked tent) 

Alabama_.._.--...--...2-.---------- +--+. 7 108, 700, 948 | 24, 51 105, 8438, 312 714, 409 

Colorado_.....-.------ eed 1 11, 688, 900-; 23.10 11, 688, 900 |_--_-_-.__-- 
Illinois. ....._---....---------------.-------- - 7 65, 541, 566 | 22. 26 47, 802, 886 4, 434, 670 
Indiana. -___.----.---- 2 eee 6 137, 351, 342 18. 54 126, 021, 978 2, 832, 341 

Maryland.-.....-......_.--__--.---..-------- 1 37, 687,276 | 22. 38 37, 687, 276 |..._-------- 
Massachusetts_..-......--..------._-------.-- 3 37, 046, 301 23. 65 35,997,305 | . 262, 249 
Michigan...__.......-___--_-_----.--.-------- 8 67, 907, 292 | 21. 29. 23, 238, 252 11, 168, 510 

Minnesota.....---.----- eee tiee------] 8 11, 160,802 | 14. 81- 11, 160, 802 |--..-------- 
‘New Jersey....--...-.--_---.---------------- 2 28, 856, 047 | 20, 36 28, 856, 047 |_.._---.---- 
New York....--.-----2- 2 8 | 148, 656, 926 22. 09 119, 751, 266 7, 226, 415 
Ohio... ee eee 13 189, 299, 749 | 21.61 152, 356, 949 9, 235, 700 

Pennsylvania._.....--........-------------- 12 432, 614,924 | 23.54 | 422, 717, 036 2, 474, 47 
Tennessee.....--..-----.---------------- ee 1 2, 784, 543 | 23.05 2, 784, 543 |_.-..------. 
Utah. 2. eee 1 5, 804,059 | 26.55 | 5, 804,059 |_.._._-_.---- 

' West Virginia_._.........-..--- 222-2 eee 3 49, 192,333 | 23. 58 49, 192, 333 |_-._....---- 
Connecticut, Kentucky, Missouri, Rhode 

Island, and Wisconsin.-.......-..-----..-- 5 ‘54, 389,575 | 21.47.) 18, 747, 659 8, 910, 479 . 

Grand total, 1936__._....-..-_--..-2._-- 81 1, 388, 682, 583 22. 14 |1, 199, 645, 603 | 47, 259, 245 
At merchant plants_...._-.-....--------- 39 371, 908, 462 | 22.05 | 220,600,250 | 37, 827, 053 
At furnace plants.........--.-.22--- 2. 42 {| 1,016, 774,121 | 22.17 | 979, 045, 353 9, 432, 192 

| Grand total, 19385._........_.-...-.-.---._-.- 77 1, 090, 623, 535 | 22.59 | 923,513,235 | 41, 777, 575 
\ Change in 1986..._....._...........percent._| -+5.2 +27.3 | —2.0 +29. 9 +13. 1 

LIGHT OIL AND ITS DERIVATIVES ne 

TABLE 48.—Crude light oil produced at coke-oven plants in the United States in 1936, 
, | by States, in gallons } | 
f 

Produced Total deri a 
Num- | Total derive 

: State ber of Refined on prodnets ob- 
active Per ton premises refining 

. plants Total of coal operations 

Alabama_.___.....-------------------------- 7| 13,114,911 | 2.96] 12,991,815 11, 244, 143 
Colorado. ._..--.---------------------------- 1 1, 634, 391 3. 23 1, 634, 284 1, 229, 238 

Illinois. .......-...-.-.-.-----------2-------- 4 7,087,557 | 2.64 2, 356, 179 2, 147, 725 
Indiana.............----------------_-------- 4 18, 199, 021 2. 66 19, 563, 699 16, 994, 427 
Maryland.........--..---------------------- 1 5,394,477 | 3.20 5, 412, 814 4, 922, 178 
Michigan...___-.-.-_--__--_ ~~. 2 2. eee 3 6, 655, 280 2. 32 3, 410, 653 3, 194, 954 

New York-_-...-...--.--.---------_---------- 7 14, 827, 393 2. 49 24, 507, 247 20, 694, 943 
Ohio_...-.._..--.._-.-.--- 2-2-2 ee laeee 13 25, 570, 953 2. 92 22, 794, 922 18, 933, 915 
Pennsylvania_.............-.-_---.-_---2---- 10 56, 681, 746 3. 26 54, 460, 848 47, 333, 490 

Tennessee..__-_._.---.-.---.---------.------ 1 280, 733 2. 32 281, 795 209, 082 
Utah. __-._ eee 1 899, 091 4.11 895, 731 671, 955 

West Virginia_._......-.---.-.--..-.-____--- 4 8, 045, 961 3. 32 8, 080, 254 6, 772, 477 
Kentucky, Massachusetts, Minnesota, Mis- 

souri, New Jersey, and Wisconsin_-_____-_-. 6 11, 842, 688 2. 55 7, 600, 719 6, 623, 707 

Grand total, 1986_._..._-...--.-_-__------ 62 | 170, 234, 202 2.91 | 163, 990, 960 140, 972, 234 

At merchant plants__......--.22222-22_-- 24 31, 735, 719 2. 39 28, 809, 795 24, 621, 777 
At furnace plants.._.............-....---| 38 | 188, 498, 483 3.06 | 135, 181, 165 116, 350, 457 

Grand total, 1985_ 22 eee 61 133, 696, 803 2. 98 126, 688. 359 107, 540, 415 

Change in 1936__..........._...._.--percent__| -+1.6 +27.3 | —2.3 +29. 4 +31.1 

1 In addition to the quantity refined on the premises, a few plants reported the sale of crude light oil. The 
total quantity sold in 1936 was 10,363,176 gallons valued at $971,764 or 9.4 cents per gallon.
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, _ NAPHTHALENE _ | 

- Tasie 49.—Naphthalene sold by byproduct-coke operators, 1918 and 1938-36 

Quantity (pounds) ber ee aceints Receipts 

Year —$$$$$________________} Value |W. of coke | 
Crude Refined Total Crude Refined | (cents) . oO 

1918__.2 2222-2 ---.----| 10, 403, 758 | 5,486, 689 | 15,890, 447 | $650, 229 2.8 6. 6 25 
1933_.....-...--_.-_.--_-- 1 6, 523, 204 6, 523, 204 67, 472 11.0 08 

aoe “1984p 10,500, 285 ~10, 500, 285° “131,299 | TL 3 + 4 
1985__...2.2 2 eee 113, 214, 108 13, 214,108 | 167, 632 11,3 .5 
1936_......--------------- 1 34, 946, 890 34, 946,890 | 570, 295 11,6 1.3 CO 

! Crude and refined not separated. . oe | 

BYPRODUCT-COKE OVENS OWNED BY CITY GAS COMPANIES | 
INCLUDED BY BUREAU OF THE CENSUS IN MANUFACTURED- | 
GAS INDUSTRY | | | : | 

Reference has been made to the byproduct-coke plants installed 
by city gas companies, which the Bureau of the Census classifies as 
a part of the manufactured-gas industry and which the Bureau of 
Mines includes with the byproduct-coke industry. The difference | 

| in classification is maintained by the two offices advisedly in the a 
interest of those who can use the statistics. For some purposes the 
Census grouping is more useful, while for others the grouping used by : 
the Bureau of Mines is the more significant, particularly design of 
ovens, technique of manufacture, and supply and demand for coal : 
and coke. 

To compare or combine the two sets of figures allowance must be 
made for the difference in classification, which can be done by means | | 
of the data in table 50 prepared for the purpose by the Bureau of | 
Mines. The table shows, in parallel columns, separate figures for the 

~~~ byproduct-coke plants operated by city gas companies (grouped by = 
the Bureau of the Census with the manufactured-gas industry) and 
for all other byproduct-coke plants. Thus, in 1936 there were 21 
active plants in the group owned by city gas companies; they 
produced 3,614,285 tons of coke, 59,153,561 M cubic feet of gas, 
49,619,962 gallons of tar, and 3,958,497 gallons of crude light oil. By 
subtracting their production from the Census figures for the manu- 
factured-gas industry, anyone interested may arrive at the quantities 
of the several products produced by gas works proper—that is, coal, 
oil, and water-gas plants. . 

| The table also shows the operations of the 64 plants not owned by 
city gas companies which were active in 1936. These plants are 
covered by the Census classification of “Coke, not including gas- 
house coke, made in byproduct ovens.’’ The figures are compiled 
by the Bureau of Mines from the reports of the coke producers and 
are accepted by the Bureau of the Census as an official record of 
production in the years covered by the Census of Manufactures. 

The totals for both groups of plants given in the last column of the 
table are for the byproduct-coke industry as defined by the Bureau of 
Mines and given in the other tables of this report. 

153386—37——60
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| TaBLE 50.—Production of coke, breeze, gas, and byproducts at byproduct coke plants 
owned by city gas companies (public utilities) and included by Bureau of the Census : 
in manufactured-gas industry, and at all other byproduct coke plants, 1935 and 1936 

~ - 1985 - 1936 

Plants Plants 
| Product Plants not | owned by Plants not | owned by 

owned by | city gas Total owned by | city gas Tota 
. city gas |companies city gas | companies 

companies | (public -. companies (public ; 
utilities) 1 a utilities) 1 

Number of active plants_..._- 60; 21 81] 64 21 85 
Yoke: 

a Production_.._......net tons..| 30,963,117} 3, 260,936] 34, 224, 053 40, 954, 836] 3, 614. 285 44, 569, 121 
Value__..-..-----------------|$152, 741, 222/$20, 530, 103/$173,271,325| $202, 419, 225|$23, 276, 494! $225, 695, 719 
Average value__..-....-.-.-- $4. 93 $6. 30 $5. 06 $4. 94 $6. 44 $5.06 

. Screenings or breeze: . . an 
Production_-_......net tons_.| . 2,523,642] 339,435) 2, 863, 077 3, 232, 638 344, 584 3, 577, 222 
Sales_..........-...-.-d0__.- 660, 593 32, 756 693, 349 670, 835 27, 083 697, 918 

- Value...-_.2..-.--------2_---] . $1,372, 941]. $80,911] $1, 453, 852} $1, 406, 198 $70, 852) $1, 477, 045 
Average value.........------ $2. 08 $2. 47 $2. 10 $2. 10 $2. 62 $2. 12 

Coal charged into ovens: 
O Quantity. ...-.----het tons_.| 44, 242,998] 4, 802, 621} 49,045,619} 58,110,600) 5,132,917] 63, 243, 517 

oke: 
Used by producer: | 
Quantity_.......net tons__}| 19, 464, 976 648, 023] 20, 112, 999 27, 051, 802 994, 000 28, 045, 802 

| 3 Value..--------+-----+--7-- $87, 373, 745| $4, 002, 988/$91, 376, 733] $123, 442, 937) $6, 138, 951] $129, 581, 888 . 
ales: : , : . 

Quantity_.......net tons_.| 12,029,368} 2,700,125) 14,729, 493 13, 762, 584] 2; 784, 083 16, 546, 667 
. Value._____...._.__-_--.-.-| $67, 073, 154|$17, 115, 784|$84, 188, 938} $78, 348, 913/$18, 089, 137] $96, 438, 050 

Byproducts: 
as: 
Production..M cubic feet..} 488, 248, 594) 55, 147, 4941543, 396, 088] 640, 547, 854] 59, 153, 561] 699, 701, 415 
Sales of surplus: 
Used under boilers: 
Quantity_M cubic feet_| 19, 669, 508 119, 396} 19, 788, 904 28, 705, 273 102, 345 28, 807, 618 
Value.____.-.-.----..-.] $1, 263, 963 $36, 408! $1, 300, 371 $1, 754, 280 $10,189] $1, 764, 469 

Used in steel or affiliated 
plants: 

Quantity. M cubic feet_| 160, 794, 550 17, 330/160, 811, 880} 226, 211, 134 17,911] 226, 229, 045 
Value__.......-.-._.__.| $15, 213, 628 $9, 2411$15, 222, 869] $21, 707, 660 $9, 392| $21, 717, 052 

Distributed through city . 
- mains: 
Quantity_M cubic feet_| 102, 275, 282) 48, 980, 441}151, 255, 723] 104, 592, 472) 51,471,322) 156, 063, 794 
Value_._....._____.___| $26, 284, 784]$18, 225, 920/$44, 510, 704) $26, 656, 284/$18, 055, 386} $44, 711, 67C 

. Sold for industrial use: 
Quantity_M cubic feet_| 12,374,850} 1, 284,900) 13, 659, 750 21, 096, 829} 1, 441, 755 22, 538, 584 

T Value..___-..-.....__..| $1, 287,057] $394, 047] $1,681,104}; $2,204,768) $433,011) $2, 637,779 
ar: 
Froduction.......-gallons.- 403, 300, 674| 47, 007, 153/450, 307, 827; 510, 765, 616] 49,619, 962} 560, 385, 578 
ales: 
Quantity__...-..-.do____| 262, 884, 814] 45, 821, 105/308, 705, 919] 309, 380, 205} 48, 802, 554} 358, 182, 759 
Value_._._.....--.____-__-| $10, 755, 920] $1, 841, 7851$12, 597, 705} $13, 236, 605) $2,091, 735) $15, 328, 340 

. Average value_._.._-___- $0. 041 $0. 040 $0. 041 $0. 043 $0. 043 $0. 043 
Ammonia: 
Production (NH3 equiva- 

lent ofall forms) .pounds-_-| 249, 206,321] 23, 449, 563|272, 655, 8841 320, 861, 321| 26, 309,324] 347, 170, 645 

Liquor (NHs3 content): 
Production__.-.pounds._| 37,445,171] 4,332,404] 41,777,575) -42, 707,324] 4, 551,921 47, 259, 245 
Sales..........._..do___.| 38, 850,459] 4, 247, 444! 43, 097, 903 42,315,907] 4,591,330) 46, 907, 237 

Sul Value.----------------- $1, 162, 831 $90, 350) $1, 253, 181 $1, 238, 752 $90, 036; $1, 328, 788 

ulphate: 
Production.....pounds__| 847, 044, 599! 76, 468, 636/923, 513, 235| 1,112,615,989} &7, 029, 614) 1,199,645,603 
Sales_...........-.do____| 895, 493, 472| 89, 817, 3&9|985, 310, 831) 1,044,424,839} 78, 918, 228)1, 123, 343, 067 

Value____..-.__-.-.-_--|] $8,516,782] $833, 151} $9, 349, 933} $10, 653, 237 $830, 954] $11, 484, 191 

Crude light oil: 
Production. -....-gallons._| 129, 863, 851| 3, 832, 952/133, 696, 803] 166, 275,705) 3,958,497) 170, 234, 202 
Sales__.._.-..--...-.do___-| 9, 228, 127| 2, 852, 903] 12, 076, 030 7, 483, 501) 2,879,675] 10,363, 176 
Value_.....-----.-..--.-- $778, 875| $238, 453} $1, 017, 328 $722, 799| $248, 965 $971, 764 

Light-oil derivatives: 
Production_._...-gallons_.| 106, 790, 440 749, 975|107, 540,415} 140, 137, 380 834, 854) 140, 972, 234 
Sales___....._.._....-do____| 103, 280, 930 774, 7311104, 055, 661} 135, 476, 381 817,948] 136, 294, 329 

Value_...__..__._--.-___-_| $13, 577,040] $116, 809/$13, 693, 849! $17, 845, 767) $121,246} $17, 967, 013 
N aphthalene, crude and re- 

. ned: 
Production_.__...pounds__| 12, 933, 257 4,020} 12,937,277) 37,395, 607 156, 612) 37, 552, 219 
Sales.._..-....--....do__-._} 18, 210, 088 4,020) 13,214,108} 34, 793, 228 153, 662} 34, 946, 890 
Value_._.----- 2 $167, 572 $60| $167, 632 $587, 549 $2, 746 $570, 295 

All other products, value__._.| $1,041, 004 $74, 348] $1,115,352) $1,655, 909 $68,363} $1, 724, 272 

1 Includes all byproduct ovens built by city gas companies, some of which are operated in conjunction 
with coal-, oil-, and water-gas plants. Does not include independent byproduct plants, which may sell 
gas to public utility companies for distribution.
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The first annual review of this series (Minerals Yearbook 1932-33, 
pp. 433-445) presented the background for the new developments 
discussed in the subsequent years. Readers unfamiliar with the sub- 
ject will find it helpful to read this initial review and those followingin | 
subsequent yearbooks. | | | 

__, Jhe steady progress of coal research in the United States during 1936 
is one of the gratifying features of the uplift from the depths of the == 

| depression. Fundamental and applied research in coal technology is 
now being conducted at a number of centers. Bituminous Coal 
Research, Inc., reports some 40 laboratories as engaged to some 
degree in research on coal and coal utilization.' Atleast 10 of these 
laboratories may be considered major contributors to our knowledge 
of coal and advances in coal technology. This is a good start, but | 
much remains to be done, as indicated by the report of the Committee 
on Bituminous Research Planning.” | 

COMPOSITION, PROPERTIES, AND TESTING 

Approval of the Tentative American Standard for classification of 
coal according to rank and grade * has provided authoritative bound- 
ary lines between anthracite, semianthracite, low-, medium-, and 

1 Bituminous Coal] Research, Ine. (Southern Bldg., Washington, D. C.), Résumé of Current Research 
in Coal and Coal Utilization: December 1936, 37 pp. 

3 Coal Division, Am. Inst. Min. and Met. Eng., Bituminous-Coal Research: 1936, 85 pp., 21 graphs. 
3 American Society for Testing Materials, Tentative Specifications for Classification of Coals by Rank, 

A. 5S. A. M20.1-1936; A. S. T. M. D388-36T: Proc. Am. Soc. Test. Mat., pt I, vol. 36, 1936, pp. 812-818. 
Tentative Specifications for Clssification of Coals by Grade, A.S. A. M20.2-1986; A. S. T. M. D389-34T: 
Proc. Am. Soc. Test. Mat., pt. I, vol. 34, 1934, pp. 841-842. Fieldner, A. C., American Standard Sets Up 
Common Language for Coal: Industrial Standardization and Commercial Standards Monthly, vol. 7, 1936, 
pp. 273-278. Harris, T. W., Jr., Coal Classification—How It Can Be Used in Purchasing: Industrial 
Standardization and Commercial Standards Monthly, vol. 7, 1936, pp. 175-178. . 
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high-volatile bituminous coals, subbituminous coal, and_ lignite. 
Investigations on progressive changes in the properties of coal in 
relation to rank have shown that the amount of moisture retained * 
by typical banded coals, after drying under standardized conditions 
(25° C. with air of 50 percent relative humidity), and the ease of 

| chemical oxidation ° of the coals, as measured by standard potassium 
. permanganate consumed, increases while the angle of polarization ° of 

light reflected from polished surfaces of vitrain decreases. 
Several publications giving analyses, petrographic composition, 

| and carbonizing properties of North American coals’ and W. A. Bone’s 
comprehensive revision * of his pioneering book on the constitution 

. and uses of coal were issued in the past year. Hoffmann® has at- 
tempted to correlate the various systems of nomenclature used in 

| | coal petrography. Microscopical studies by other investigators have 
| shown that vitrain (anthraxylon) tends to go into the smaller sizes 

| of coal © and fusain concentrates in the fine dust.” In several 
_ instances, the fusain contained considerably more phosphorus than the 

| associated coals. Examination of the splint coals of the Upper and 
Lower Cedar Grove beds of West Virginia indicated that the granular 

. opaque matter which characterizes thin sections of splint coals is 
| : derived from coniferous wood fibers.“ Further progress has been 

| made in the correlation of coal. beds by identification of spores * and 
| in the ‘“‘float-and-sink” separation of the banded constituents of coal 

_ beds. About 1 percent germanium has been found in the ash of 
several Donetz coals.'® . 

Chemical constitution—The Coal Research Laboratory of the 
Carnegie Institute of Technology continued its study of the constitu- 

| tion of coal by extracting with solvents” and chlorination’ of a 

4 South Metropolitan Gas Co., The Moisture Content of Coal and Its Relation to Some Other Properties: 
Gas Jour., vol. 218, 1936, pp. 822-824. Fe 

| 5 Olin, H. L., and Waterman, W. W., Rank of Coals as Indicated by Oxygen Absorption: Ind. and Eng 
Chem., vol. 28, 1936, pp. 1024-1025. Olin, H. L., and others, Iowa Coal Studies: lowa Geol. Survey Tech. 
Paper 3, 1936, 80 bP. 

6 McCabe, L. C., and Quirke, T. T., Angle of Polarization as an Index of Coal Rank: Am. Inst. Min. and 
Met. Eng. Tech. Pub. 791, 1936, 11 pp. ; 

7 See footnote 5. Bureau of Mines, Analyses of New Mexico Coals: Tech. Paper 569, 1936, 112 pp. Jones, 
I. W., Microscopic Features of Certain Alberta Coals: Canadian Jour. Research, vol. 14, B, 1936, pp. 275- 
298. Thiessen, R., and Sprunk, G. C., Origin and Petrographic Composition of the Lower Sunnyside 

- Coal of Utah: Tech. Paper 573, Bureau of Mines, 1937, 34 pp. Fieldner, A. C., Davis, J. D., Thiessen, 
R., Selvig, W. A., Reynolds, D. A., Jung, F. W., and Sprunk, G. C., Carbonizing Properties and Petro- 
graphic Composition of Clintwood Bed Coal from Buchanan Mines Nos. 1 and 2, Buchanan County, Va.: 
Tech. Paper 570, Bureau of Mines, 1936. 34 pp. Fieldner, A. C., Davis, J. D., Thiessen, R., Selvig, W. A., 
Reynolds, D. A., Sprunk, G. C., and Jung, F. W., Carbonizing Properties and Petrographic Composition 
of Pittsburgh Bed Coal From Pittsburgh Terminal No. 9 Mine, Washington County, Pa.: Tech. Paper 
571, Bureau of Mines, 1936, 33 pp. Fieldner, A. C., Davis, J. D., Thiessen, R., Selvig, W.A., Reynolds, 
D. A., Sprunk, G. C., and Holmes, C. R., Carbonizing Properties and Petrographic Composition of Millers 
Creek Bed Coal from Consolidation No. 155 Mine, Johnson County, Ky., and the Effect of Blending Millers 

Creek Coal with Pocahontas Bed and Pittsburgh Bed (Warden Mine) Coals: Tech. Paper 572, Bureau of 
ines, 1937, 5 . 

8 Bone, W. Ar and Himus, G. W., Coal: Its Constitution and Uses (with Supplementary Chapter on 
Fuel Economy and Heat Transmission in Industrial Furnaces by R. J. Sarjant): Longmans, Green, & Co., 
Ltd., London, 1936, 631 pp. oo, . 

? Hoffmann, E., Nomenclature and Appearance of the Constituents in Bituminous Coal Petrography: 
Brennstoff-Chem., vol. 17, 1936, pp. 341-351. 

10 McCabe, L. C., Concentration of the Banded Ingredients of Illinois Coals by Screen Sizing and Wash- 
ing: Am. Inst. Min. and Met. Eng. Tech. Pub. 684, 1936, 11 pp. ; 

ii Thiessen, G., Fusain Content of Coal Dust From an Ilinois Dedusting Plant: Am. Inst. Min. and 
Met. Eng. Tech. Pub. 664, 1936, 12 pp. 

12 See also footnote 11. Edwards, A. H., and Jones, J. H., Note on the Occurrence of Phosphorus in 
Fusain: Chem. and Ind., vol. 55, 1936, pp. 186T-189T. 

13 Thiessen, R., and Sprunk, G. C., The Origin of the Finely Divided or Granular Opaque Matter in 
Splint Coals: Fuel, vol. 15, 1936, pp. 304-315. ; 

14 Paget, R. F., The Correlation of Coal Seams by Microspore Analysis: the Seams of Warwickshire: 
Trans. Inst. Min. Eng., vol. 92, part 2, 1936, pp. 59-88. ; 

18 Berry, H., and Jones, J. H., Physical and Chemical Survey of the National Coal Resources. The 
Fractional Gravity Separation of the Banded Constituents of Coal: Fuel, vol. 15, 1986, pp. 343-351. 

16 Zil’bermintz, V. A., Germanium in the Coals of the Donetz Basin: Mineral. Suir’e, vol. 11, no. 6, 1936, 
pp. 16-26; Chem. Abst., vol. 30, 1936, p. 7306. 

17 Asbury, R. S., Action of Solvents on Coal. Extraction of a Pittsburgh Seam Coal With Aniline, Tetra- 
lin, and Phenol at Elevated Temperatures: Ind. and Eng. Chem., vol. 28, 1036, pp. 687-690. 

i Weiler, J. F., Exhaustive Chlorination of a Bituminous Coal: Jour. Am. Chem. Soc., vol. 58, 1936, pp. 

1112-11 ;
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Pittsburgh bed coal; the close agreement between the properties of | 

7 corresponding products of the benzene-pressure extract’ and_ the 

residue, ’ and of the hydrogenation products *' of extract and residue, 

indicates that these materials are very similar in their essential 

| chemical structure; and it was concluded that the coal structure 1s 

- made up of fundamental units with an average molecular weight of _ 
about 300, held together in larger aggregates by some relatively | 

weak type of linkage.” These aggregates can be depolymerized or | 

- peptized and put into colloidal solution. by the action of benzene, 
__. quinoline, aniline, anthracene, or certain heavy oils heated under 

pressure to temperatures well above their boiling points.” Such 

- golutions are especially suitable for the production of synthetic 

gasoline by the hydrogenation process. The various so-called ) 

“eolloidal fuels’! are stable suspensions of finely powdered coal in | 

oil rather than colloidal solutions. Russian chemists have identified - 

| thioether sulphur as one of the organic sulphur compounds in coal.” 

Gas evolution in coal mines.—Mine-air samples taken automatically oe 

at 1-hour intervals over 24-hour periods in a number of Belgian mines _— | 

showed that methane was evolved not only from the face but from 

fissures behind the face and from the waste. Some seams yielded no 

methane, whereas others gave off 6,000 cubic feet of methane per ton | 

of coal mined. Breyre believes that these large amounts are difficult | 

to explain on the hypothesis of adsorption by the coal, and Audibert,” | =. 

on the basis of experimentally determined sorption isotherms of | | 

methane in coal at 4° C. and up to 150 atmospheres pressure, concludes 

that practically all the methane contained in coal is dissolved rather | 

than adsorbed. (See Bureau of Mines Report of Investigations 3233, . | 

The Occurrence of Gases in Coals, by R. F. Selden, 1934, 64 pp.) Hoff- 

mann * found that the amount of methane evolved from boreholes | | 
decreased with descending rank of coal, and that the amount was | 

greater for dull coal than bright coal in high-rank coals and the reverse : 
in low-rank coals. Leprince-Ringuet ** has summarized recent re- | 

____ searches, and_ others ® have discussed carbon dioxide and methane 
- outbursts. | | 

193 ee Bs The Chemical Nature of Extracts from a Bituminous Coal: J our. Am. Chem. Soc., vol. 58, 

, DD.. | 
20 Biggs, B. §., The Relation of Extract to Residue in a Bituminous Coal: Jour. Am. Chem. Soce., vol. 

58, 1936, pp. 1020-1024. 
% Biggs, B. S., and Weiler, J. F., The Chemical Constitution of a Bituminous Coal as Revealed by its 

Hydrogenation Products: Jour. Am. Chem. Soc., vol. 59, 1937, pp. 369-372. 

2 Smith, R. C., and Howard, H. C., Molecular Weights of Polymeric Substances in Catechol 

| and their Bearing on the Nature of Coal and Derived Products: Jour. Am. Chem. Soc., vol. 58, 1936. pp. 

33 Gillet, A., and Pirlot, A., The Complete Solution in Benzene of the Fundamental Matter of a Coal: 

Fuel, vol. 15, 1936, pp. 124-127. Gillet, A., Pirlot, A., and Desirotte, L., Study of the Disintegration of 

Coal in Solvent Between 200° and 400°. X. Stabilizing Action of Fatty Acids: 15th Cong. Chim. Ind., 

Brussels, September 1935, pp. 267C-275C. Gillet, A., The Solution of Bituminous Coal in Heavy Oils: 

Brennstoff-Chem., vol. 17, 1936, pp. 421-429. Agde, G., and Hubertus, R., Investigation of the Colloidal 

Structure of Bituminous Coals: Braunkohlenarchiv., no. 46, 1936, pp. 3-30. 

# Brownlie, D., Colloidal Fuel. Description of Different Processes: Ind. and Eng. Chem., vol. 28, 1936, 

pp. 839-842. (An excellent review.) Strevens, J. L., Colloidal Fuel: Coll. Eng., vol. 13, 1936, pp. 124-126, 

300-202, 275-277. Schuster, F., Coal-in-Oil: Kolloid-Ztschr., vol. 75, 1936, pp. 125-128. Buchholz, Erich, 

Experiments on the Zreparation of Flow Coal from Lignite Dust and Lignite Tar Oil: Angew. Chem., 

VOl. 49, » Dp. ™ . 

% Postowsky, J. J., and Harlampovich, A. B., The Presence of Thioether Sulphur in Organically Fixed 

Sulphur of Coals: Fuel, vol. 15, 1936, pp. 229-282.. _ . 

26 Breyre, Adolphe, The Evolution of Firedamp in Belgian Coal Mines: Fuel, vol. 15, 1936, pp. 253-257. 

17 Audibert, Etienne, The Deposition of Methane in Coal: Coll. Guard., vol. 153, 1936, pp. 767-770; vol. 

8, 1935, PP. 225-256; Rev. ind. minérale, no. 372, 1936. pp. 662-673. 

% Hoffmann, E., Dependence of Gas Liberation on the Petrographic Constitution and Degree of Coalifica- 

tion in the Case of the Ruhr Coals: Gliickauf, vol. 71, 1935, pp. 997-1005. 

39 Leprince-Ringuet, Félix, Liberation of Methane and Other Natural Gases in Mines: Rev. ind. minérale, 

no. 363, 1936, bP 113-138. , 

30 Stutzer, O., Carbon Dioxide Eruptions from Coal Seams in Lower Silesia: Econ. Geol., vol. 31, 1936, 

pp. Aa 2. Roblings, G., Outbursts of Gas: Supplement to the Coll. Guard., vol. 158, November 1936, 

pp. 13-16.
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Spontaneous ignition and effect of low-temperature oxidation —A 
Bureau of Mines investigation of the causes of anthracite mine fires 
found a direct correlation between the spontaneous ignitability of 
carbonaceous matter and the rate of carbon monoxide formation when 
the sample was heated in a stream of air." Studies of the oxidation 
mechanism and peroxide formation of two hydrocarbons which are 
components of tars and oils showed that the determination of double 
bonds in a fuel by means of the bromine or iodine number is not 
necessarily a measure of self-ignitability.2 For a given bituminous 
coal, allowed to heat spontaneously in an oxygen atmosphere,” it was 

_ found that both the rate of oxygen adsorption and temperature rise 
were nearly linear functions of time, therefore, one may be predicted 
from the other with considerable accuracy. Mild oxidation of Pitts- 
burgh bed coal ** was found to increase the strength of coke and to 
decrease the yield of tar very appreciably, long before any changes 

| could be detected in proximate and ultimate analyses, heating value, 
and agglutinating value. The amount and rate of oxidation increased 
with descending rank of the coal, and fresh coal oxidized more rapidly 

| than stored coal. Treatment of coking coals with oxygen at higher 
temperatures, up to 300° C., increased the rate of oxidation and the 
amounts of carbon monoxide, carbon. dioxide, and water formed but — 
decreased the amount of oxygen fixed in the coal.” 

_ Plastiety and cokvng properties—Measurement of the plastic 
properties of coal and their relation to coke formation have received 
considerable attention.*” From observed characteristics of the | 
 “transient’’ fusion of coal, together with its agglutinating index with 
sand, when coked under specified conditions, Gillet ** claims a satis- 
factory means of predicting the mechanical properties of the coke to be 
expected in practice. Agde.and Hubertus postulated from numerous 

| extraction and microscopic studies that the colloidal structure of 
bituminous coal causes plasticity, swelling, and caking.*® 

Comparison by the Bureau of Mines of the Davis plastometer, 
Agde-Damm dilatometer, and the Layng-Hathorne gas-flow methods 
show that the plastometer gives the best data for the plastic range 
and the dilatometer for the preplastic period. A fairly good predic- 
tion of coke quality may be made from the plastometer results. 
Others report that dilatometer methods correlate well with. the 
behavior of coals on both low- and high-temperature carbonization.*! 

31 Scott, G.S., and Jones, G. W., Oxidation of Anthracite—Liberation of Carbon Monoxide and Its Rela 
tion to Ignition Temperature: Ind. and Eng. Chem., vol. 29, 1937, pp. 106-108. 

32 Hock, H., and Schrader, O., The Mechanism of Auto-oxidation of Simpler Hydrocarbons as a Contri- 
bution to the Knowledge of Auto-oxidation of Fuel (paper presented before the German Chem. Soc. meeting, 
Munich, July 7-11, 1936): Brennstoff-Chem., vol. 17, 1936, p. 312. 
103 Weinrich, WV. and Gaspari, H., An Adiabatic Calorimeter: Ind. and Eng. Chem., Anal. Ed., vol. 8, 

6, pp. 307-310. 
. 34 Schmidt, L. D., Elder, J. L., and Davis, J. D., Oxidation of Coal at Storage Temperatures—Effect on 

Carbonizing Properties: Ind. and Eng. Chem., vol. 28, 1936, pp. 1346-1353. 
35 Stansfield, E., Lang, W. A., and Gilbart, K. C., The Oxidizability of Coal: Fuel, vol. 15, 1936, pp. 12-14. 
36 Lefebvre, H., and Faivre, R., Oxidation of Coal: Compt. rend., vol. 203, 1936, pp. 881-883. 
37 Simomura, A., and Simomura, K., Caking Coals in Karafuto: Jour. Fuel Soc. Japan, vol. 15, 1936, 

pp. 26-28. Cummings, G. T., and Ivison, N. J., A Simple Method for the Determination of the Swelling 
of Coals: Fuel, vol. 15, 1936, pp. 162-164. Swietoslawski, W., Physicochemical Analysis of the Coking 
Reaction: 15th Cong. Chim. Ind., Brussels, September 1935, pp. 468C-469C. 

38 Gillet, Alfred, Mechanical Properties of Coke and Present-Day Investigations of the Transient Fusion 
of Soft Coals: Rev. universelle mines, vol. 12, 1936, pp. 269-281. 

39 Agde, G., and Hubertus, R., Investigations on the Colloidal Structure of Coal: Braunkohlenarchiv. , 
no. 46, 1936, pp. 3-30. Colloid Structure of Coal as a Cause of Plasticity, Swelling and Caking of Coking 
Coals: Brennstofi-Chem., vol. 17, 1936, pp. 149-150. 

40 Brewer, R. E., and Atkinson, R. G., Plasticity of Coals— Its Measurement and Relation to Quality of 
Coke Produced: Ind. and Eng. Chem., Anal. Ed., vol. 8, 1936, pp. 443-449 

41 Cassan, H., Note on the Swelling of Gas and Coking Coals: Jour. usines gaz., vol. 60, 1936, pp. 145-157. 
Chemical department of the South Metropolitan Gas Co., Measurement of the Swelling Properties of Coal: 
Fuel, vol. 15, 1936, pp. 36-39. Arnu, Carles, Practical Method for the Dilatometric Testing of Coking Coals: 
15th Cong. Chim. Ind., Brussels, September 1935, pp. 628C-634C. Chandesris, René, Coals of the Saar 
Basin: Rev. ind. minérale, no. 361, 1936, pp. 1-20; no. 365, 1936, pp. 243-278.
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- Weathering, admixture of inerts, and variation of rate of heating 

produces a greater effect on the swelling, plasticity, and rate of 

decomposition of poorly coking coals than on good-coking coals.” 

The best cokes are produced from those coking coals which give off 

the largest amount of gas throughout the plastic range. Poor coke | 

may be caused by: (a) A large percentage of volatile matter at the 

end of the plastic range, and’(b) a deficiency of plastic material to 

bind the coal particles sufficiently to give a nonabradable coke.* 

. Ash fusion and clinkering.—Although the direct determination *® of _ 

ash-softening temperature is cheaper and more accurate than esti- = 
mation from ash analysis, investigators continue to obtain data on 

the relation between the composition of ash and its fusibility.6 Com- 

bustion tests of anthracite im ‘furnace equipment indicated that 

ash-softening temperatures corresponding. to various degrees of | 

clinker formation were, respectively: 3,000° F., none; 2,810° F., small; 

| -2,450°-2,550° F., bad.*” Ash-softening temperatures are functions 

of compositions in terms of alumina, silica, lime, and ferric oxide on a : 

sulphur trioxide-free basis. These are derived from detrital clay, 

| kaolinite, calcite, and pyrite, as shown by petrographic examination 

of the separable mineral matter from Illinois and western Pennsyl- 

vania coals. _ — | | 
Different types of refractories have been found to have the follow- 

ing relative order of resistance to erosion by coal-ash slags: Forsterite, 

silica, chromite, magnesia, high alumina (diaspore type), high alumina | 

(electrically fused type), high mullite (bonded type), cast mullite, and 

silicon carbide, no erosion occurring until the temperature of the 

refractory face exceeds the ash-softening temperature.” The De- 

Graaf micropyrometer method has been modified so as to furnish a. 

permanent photographic record of the changes in the coal ash during 

the fusion interval.” » on : 

. Sampling—Mechanical methods for the collection of gross samples 

and their reduction *! to laboratory size are being more widely used 

and application of the theory of probability to coal sampling is result--— 

ing in a better understanding and interpretation of sampling problems ** 

and laboratory analyses. ne 

4 Mott. R. A., and Spooner, C. E., Studies in Coke Formation—XIII. The Swelling Power of Coal: 

Fuel, vol. 16, 1937, pp. 4-14. Koopmans, H., and Pieters, H. A. J., Some Characteristic Properties of Coking 

Coals: Fuel, vol. 15, 1936, pp. 40-42. Pieters, H. A. J., Koopmans, H., and Hovers, J.. The Mechanism of 

Coking and the Characteristic Properties of Coking Coal: Cong. Internat. Mines Met. Geol. Appl., 7th 

Sess., Paris, October 1935, Mines Sec., vol. 2, pp. 496-506: Rev. ind. minérale, no. 376, 1936, pp. 880-890. 

The Carbonization of Vitrains and Their Mxitures: Fuel, vol. 15, 1936, pp. 43-47. . 

43 Schuster, Fritz, Chemistry and Physics of Coal: Chem.-Zeit., vol. 60, 1936, pp. 513-515. 

44 Davidson, W., Coke Research: Jour. West Scotland Iron Steel Inst., vol. 43, 1936, pp. 117-128. 

48 Pieters, H. A. J., Determination of the Melting Point of Coal Ash: Chem. Weekblad, vol. 33, 1936, pp. 

519-520; Chem. Abs., vol. 30, 1936, p. 8566. Hall, G. E., and Hodsman, H.3., Apparatus for Determining the 

Fusibility of Coal Ash: Chem. and Ind., vol. 55, 1936, pp. 151-152T. 

46 Kosaka, Y., Toda, H., and Kitagawa, C., Studies on the Fusibility of Coal Ash. V. Relation Between 

the Chemical Composition and the Fusibility of Japanese Coal Ashes. VI. Relations Between the Fusi- 

bility and Certain Characteristics of Japanese Coal Ash: Jour. Soc. Chem. Ind., Japan, vol. 39, 1936, pp. 36 B- 

40B; Chem. Abs., vol. 30, 1936, p. 3966. Holmes, C. W. H., Coal Ash and Clinker: Coll. Eng., vol. 13, 1936, 

pp. 2-8. See also footnotes 47 and 48. 
47 Jones, D. J., and Buller, E. L., Analyses and Softening Temperatures of Coal Ash from Coals in the 

Northern Anthracite Field: Ind. and Eng. Chem., Anal. Ed., vol. 8, 1936, Dp. 25-27. 

48 Thiessen, G., Ball, C. G., and Grotts, P. E., Coal Ash and Coal Mineral Matter: Ind. and Eng. Chem., 

vol. 28, 1936, pp. 355-361. 
4” Fettke, C. R., and Stewart, W. E., The Slagging Action of Western Pennsylvania Coals on Different 

Types of Refractories in a Small Pulverized-Coal Installation: Minizg and Metallurgical Investigations, 

Mining and Metallurgical Advisory Boards, Carnegie Inst. Technol. Bull. 73, 1936, 84 pp. 

50 Brennan, J. J., Mitchell, D. F., Tierney, F. P., and Thompson, W. C., The Fusibility of Coal Ash: 

Ind. and Eng. Chem., Anal. Ed., vol. 9, 1987, pp. 106-111. 

51 Dawe, A., and Potter, N. M., The Sampling of Coal in the Laboratory With the ‘‘Cascade’’ Sampler: 

Fuul, vol. 14, 1936, pp. 128-136. 
8 Grumell, E. §, and Dunningham, A. C., The Sampling of Smal] Coal: Fuel, vol. 15, 1936, pp. 55-59. 

Guy, T. W., A Control Chart for Interpretation of Coal-Sampling Data: Combustion, vol. 7, December 1935, 

pp. 28-32; Fuel, vol. 15, 1936, pp. 100-109. Younkins, J. A., Notes on the Collection and Reduction of Coal 

Samples: Mineral Industries, Pennsylvania State College, vol. 6, September 1936, pp. 3-4; and October 1936, 

p. 2; Colliery Engineering, vol. 13, 1936, pp. 427-428. Holmes, C. W. H., Variables in a Raw Slack: Coll. 

Eng., vol. 13, 1936, pp. 161-164. Holmes, M. C.,and Downs, R., Further Notes on Sampling Analysis, With 

Application to Coal: Jour. Franklin Inst., vol, 222, 1936, pp. 337-343
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Testing methods.—The American Society for Testing Materials ° and 
| _ the British Standards Institution * have published standard methods 

for sampling and analyzing coal. The British Fuel Research Station 
has developed some new formulas for computing “pure” coal analyses,® 

| and German investigators have studied the effect of fusion temperature 
| - on ash determinations.© _ | oy 

ae PREPARATION 

| Increased stripping and mechanical loading activities and more 
exacting market requirements necessitated further expansion of me- 

| chanical cleaning facilities despite further improvement in prepara- 
| tion at the face.” °° A new plant for recovering pyrite and coal 

| from coal-washery refuse, employing ore jigs and concentrating tables, 
| _ with a capacity of 75 tons of feed per hour, was put into operation at 

Mineral, Kans. About one-third of the waste from picking tables at 
| Illinois mines can be recovered as marketable coal,” and a central 

| Baum-type jig washery has been erected near Kincaid, Ill., to recover 
coal and pyrite from picking-table refuse produced at four nearby 

| mines. Differences in electrical conductivity and reflecting power 
| of light of coal and refuse are being tried as substitutes for hand 

| picking.” * Drained high-ash washery sludge, containing 18 percent 
. moisture ® and dry dust ® from dedusting plants, is used for generat- 
' ing power at mines in Indiana and Illinois. Experimental work in 
a England indicates that the size composition of slack coal, and even _ 

of crushed coal, follows the Rosin-Rammler law of size distribution. 
By means of this law, it is possible to express the size distribution of 

| coal by two numbers instead of the many required in the conventional 
| method of reporting screen analyses.® 

83 American Society for Testing Materials, Standards on Coal and Coke: Am. Soc. Test. Mat. (Philadel- . 
phia, Pa.), September 1936, 143 pp. 

& Standard Methods for the Analysis of Coal Ash and Coke Ash: British Standard Specifications No. 686, . 1936. Standard Methods for Ultimate Analysis of Coal and Coke; British Standard Specifications No. 687, 
1936. Standard Method for the Determination of the Agglutinating Value of Coal: British Standard 
Specifications No. 705, 1936. a 

53 King, J. G., Maries, M. B., and Crossley, H. E., Formulae for the Calculation of Coal Analyses to a 
Basis of Coal Substance Free From Mineral Matter: Chem. and Ind. vol. 55, 1936, pp. 277T-281T. 

56 Holthaus, C., Critical Investigations of Ash Analyses in Bituminous Coals: Arch. Eisenhiittenw.., 
vol. 9, 1935-36, pp. 369-388; Chem. Abs., vol. 30, 1936, p. 3203. Rosin, P., Rammiler, E., and Kauffmann, J. 
H., The Dependence of the Ash Content of Fuels on Temperature: Arch. Warmewit., vol. 17, 1936, pp. 13- 
16; Chem. Abs., vol. 30, 1936, p. 7815. 

7 Plein, L. N., Statistical Analysis of the Progress in Mechanical Cleaning of Bituminous Coal from 
1927 to 1934: Econ. Paper 18, Bureau of Mines, 1936, 25 pp. 

58 Officer, C. B., Multicutting in Coal Mining: Min. Cong. Jour., vol. 22, J uly 1936, pp. 37-38. Johnson, 
E. H., What Shearing Accomplishes in Mechanical Loading: Min. Cong. J our., vol. 22, July 1936, pp. 38-39. 

5 Coal Age, Bituminous Preparation Registers Gains in Capacity and Methods: Vol. 42, 1937, pp. 69-72. 
Anthracite Industry Presses Drive on Costs and Product: Vol. 42, 1937, pp. 53-56. Hebley, H. F., New 
Coal-Preparation Equipment Makes Quality Products Possible: Min. and Met., vol. 18, 1937, pp. 43-44. 
Alford, Newell G., Bibliography of Coal Cleaning, Jan. 1, 1934, to Mar. 31, 1935: 1935 Year Book, Coal 
Mine Mechanization, Am. Min. Cong., pp. 276-280. Reynolds, Wm., Jr., Cleaning Bituminous Coal 
While Cutting: Am. Inst. Min. and Met. Eng. Tech. Pub. 739, 1936, 10 pp. 

60 Plein, L. N., and Tryon, F. G., Sales of Mechanical Loading and Cleaning Equipment for Use in Coal 
Mines in 1936: Min. Cong. Jour., vol. 23, February 1937, pp. 57-60. 

61 McMillan, E. R., New Central Coal-Cleaning Plant of Northwestern Improvement Co.: 1986 Year 
Book, Coal Mine Mechanization, Am. Min. Cong., pp. 248-256. Beddow, W. W., Air-Sand Process and 
New Sizing Facilities Installed at Logan County Coal Corporation Plant: Coal Age, vol. 41, 1936, pp. 
139-144. Weimer, E. J., The Marion-Vissac Coal Jig: 1936 Year Book, Coal Mine Mechanization, Am. 
Min. Cong., pp. 243-244. Given, I. A., Lump Broken Down and All Sizes Mechanically Cleaned at 
Talleydale Preparation Plant: Coal Age, vol. 41, 1936, pp. 500-504. , 

62 Smith, C. M., and Mitchell, D. R., Possible Recovery of Coal from Waste at Llinois Mines: Univ. of 
Iilinois Eng. Exp. Station, Bull. 285, 1936, 42 pp. 

83 Verhoeff, J. R., Coal-Processing Plant of Peabody Coal Co.: 1936 Year Book, Coal Mine Mechaniza- 
tion, Am. Min. Cong., pp. 260-268. 

6 Colliery Guardian, The Birtley Electric Picker: Vol. 154, 1937, pp. 16-17. Appleyard, K. C., Flint, B., and Flint, A., Separation of Coal and the Like: U. S. Patent 2065205, Dec. 22, 1936. 
65 Wohlbier, H., Theory of Photo-Electric Cells and Their Possible Applications in Mining in Germany: 

Kohle und Erz., vol. 33, 1936, pp. 155-164. 
Co Sherwood, ®. H., Power-Plant Operation: 1936 Year Book, Coal Mine Mechanization, Am. Min. 

ong., Dp. ~Ho. 
67 sah Age, Sealing, Safety Gains, Power Plants, and Cleaning—HighspotIndiana Meeting: Vol. 42, 1937, 

pp. oi-oy. 
** Bennett, J. G., Broken Coal: Jour. Inst. Fuel, vol. 10, 1936, pp. 22-39; Coll. Guard., vol. 153, 1936, pp. 

945-948, 993-996, 1053-1055,
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Dedusting, dewatering, and drying—At the new cleaning plant of 
the Bell & Zoller Coal Mining Co., near Zeigler, Il., which has a 

capacity of 1,000 tons per hour and uses the sand-flotation cone for 

coarse coal and pneumatic launder-flow tables for fine coal, the dust _ 

is removed during the latter operation and shipped separately or in 

combination with other sizes. The Pittsburgh Coal Co. dedusts 

through %-inch pulverizer coal by aspiration after washing and heat | 

- drying. The Chicago, Wilmington & Franklin Coal Co. also dedusts | 

pneumatically at 48 mesh and ships this product separately or mn — 

combination with other sizes. Dedusting is also being done wet by = 

means of sprays on vibrating screens. — | . me 

The Willow Grove No. 10 cleaning plant of the Hanna Coal Co. 

(Neffs, Ohio), the Delta Coal Mining Co. (Carrier Mills, Ill.), and the 

Roslyn-Cascade Coal Co. (Ronald, Wash.), among others, installed | 

rotary-kiln-type heat-drying plants. The first two installations, | 

although of the common rotary-kiln type, admit the hot gases through 

louvers around the periphery of the shell. A drier of similar design 

has been used previously in Sweden for drying charcoal. 
In Germany a Government commission reviewed the physical and ~ 

technical problems encountered in drying coal as bearing on the , 

processes of briquetting, carbonization, hydrogenation, and pulveri- | 

zation. The Fleissner process for dehydrating lignite by heating 

__-with steam under pressure is being used in Germany and Austria.” 

Flocculation and settlement of solids in washery water.—One American a 

washery is using lime and another is using amylaceous materials as 

flocculating agents to increase the rate of clarification of washery 

water. Although coal slurries contain very little material of colloidal 

dimensions, flocculation may be brought about by lyophilic colloid- 

type flocculators such as starch and glue, but not by electrolytes. : 

Certain slurries not amenable to such flocculents can be made amenable 
by prior treatment with very small quantities of wetting agents.” 

Numerous patented flocculating agents are being marketed in England, 

and considerable research on this problem is being carried outin Eng-- 

land 7” and in Germany.” | a | | 

Dust-prevention treatment.—Rapid growth occurred in the practice 

of treating coal with oil, calcium chloride, and other agents to render | 

it dustless. Experiments in the firing of coals sprayed with oils 

689 Springer, Julius, The Drying and Dewatering of Coal: Report of the Reichskohlenrat, Berlin, 1936, 

80 pp. Thau, A., Drying and Dewatering of Coal: Feuerungstechnik, vol. 24, 1936, pp. 108-111. Rosin, 

P. O., and Rammler, E., Contribution to the Drying of Coal: Jour. Inst. Fuel, vol. 9, 1936, pp. 363-373; 

Fuel Economist, The Drying of Washed Coal: Vol. 11, 1936, pp. 279-283. 

70 Westermeier, B., Drying Lignitic Brown Coal: Rodsch. Tech. Arbeit., vol. 20, 1936, pp. 1-2; Skutl, V., . 

The Processes Occurring During the Heating of Lignitic Coals by Steam under Pressure for Coal Drying: 

Berg- u. Hiittenminn. Jahrb. Montan. Hochschule Leoben, vol. 84, 1936, pp. 13-38. 

71 Department of Scientific and Industrial Research, Fuel Research Board Report: H. M. 8. Office, 

London, Mar. 31, 1936, P: 70. . 
722 Needham, L. W., Treatment of Washery Water. Practical Aspects of Flocculation: Coll. Guard., 

vol. 153, 1936, pp. 191-197. Samuel, J. O., Some Aspects of Flocculation: Chem. and Ind., vol. 55, 1936, 

pp. 669-680. Powell, Roger F., Some Comments Suggested by the Paper ‘“‘Some Aspects of Flocculation’”, 

by J. O. Samuel: Chem. and Ind., vol..55, 1936, pp. 998-1001. Colliery Engineering, Flocculation in Theory 

and Practice (A General Survey): Vol. 13, 1936, pp. 45-52. Samuel, J. O., and Unifloc Reagents, Ltd., 

Improvements in or Relating to the Separation from Liquids of the Particles Dispersed or Suspended 

Therein: British Patent 450032, July 9, 1936. Vohmann, F., and Triimpelmann, E., Process and Apparatus 

for Clarifying Coal Slurry and the Like: U. S. Patent 2069024, Jan. 26, 1937. 

73 Lohmann, G., Experiments on the Improvement of Slurry Clarification: Gliickauf, vol. 72, 1936, pp. 

1121-1133. Gétte, A., Investigations of the Filterability of Coal Slurries and Flotation Concentrates: 

Gliickauf. vol. 71, 1935, pp. 1097-1100. van Ahlen, A., Removal of Clay from Coal Slurries by Flotation: 

Brennstoff-Chem , vol. 17, 1936, pp. 446-451. 
74 West, C. E., Dustless Coal: Proc. Rocky Mountain Coal Min. Inst., 1936, pp. 76-79. Dustproofing 

Coal Brings Wide Consumer Acceptance in Highly Competitive Domestic Markets: Coal Age, vol. 41, 

1936, pp. 229-230. Dustless Coal: Coal Mining, vol. 13, 1986, pp. 9-10. Heiner, Moroni, Treating Coal by 

the Viking Process at Castle Gate, Utah: Min. Cong. Jour., vol. 22, June 1936, pp. 34-35. Sawens, R. H., 

Chemical Treatment of Coal to Allay Dust: Min. Cong. Jour., vol. 23, January 1937, pp. 46-47. Roberts, 

J., Improvements Relating to the Treatment of Fuel by Coloration: British Patent 440402, Dec. 27, 1935. 

Harris, B. R., Reducing Dustiness of Dusty Materials: U.S. Patent 2068489, Jan. 19, 1987. Schmidt, L. D., 

Dust-Prevention Treatment of Solid Fuels: Inf. Circ. 6932, Bureau of Mines, 1937, 10 pp.
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indicated that ignition is attained more easily but that too much oil 
| decreases air penetration through the fuel bed; efficiency was about | 

3.9 percent higher with oiled coal: The Interborough Rapid Transit 
Co. reported that there is no difficulty in grinding oiled coal for 
pulverized fuel but that no advantage is gained in ordinary firing 
operations.” Do Oo oe a | 

Briquetting.— Quite a number of retail coal dealers handling friable, 
low-volatile coals have installed “packaged-fuel” or other briquetting 
plants to dispose of fine coal;” plants also have been built for anthra- 
cite fines,” lignite,’® and bituminous coal.” The Piersol process of 

- making low-volatile coal briquets by impact without binder is to be 
tried on a commercial scale at Collinsville, Tll.2° In Germany and 

| Austria, the Apfelbeck high-pressure roller press is used for making 
briquets without binder from brown coal and bituminous coal.®! 
Krupp and the Lurgi Co. also have developed a “‘ring roller’’ press 

| _ which subjects the powdered fuel to a pressure of 2,500 atmospheres, 
| making firm briquets without binder. The Canadian Bureau of 
| Mines has published a comprehensive review of history, commercial 

: | processes, research, and present status and costs of briquetting in 
North America.® a , Be 

| -. COMBUSTION 7 

oe Theoretical studies.—From a mathematical analysis of fuel-bed re-- 
| actions, Mayers concludes that the coefficient of heat transfer between 

| the solids of the fuel bed and the air or gas stream, the thermal con- 
ductivity of the fuel bed, and the specific rate of the combustion re- 
action appear to depend almost entirely on the physical characteristics 
of the fuel bed and will be affected more by the size, size distribution, 

| and porosity of the fuel in bulk than by its chemical characteristics. 
| Ignition temperature and possibly coking reactions are the only 7 

properties characteristic of a particular fuel that are important in 
| combustion calculations.* With the aid of models, Rosin has made 

| extensive studies on the effect of relative motion between fuel, air, and 
combustion gases on the speed of combustion, both for pulverized coal 
and for combustion on grates. Here again, physical considerations, 
such as size of fuel and turbulence of air current were dominating fac- 
tors in speed of combustion. New methods of determining® and 
interpreting the ignition temperatures of solid fuels have been ad- 
vanced. Furnas * proposes to measure reactivity in terms of the 

75 Power, Data on Oil-Sprayed Coal: vol. 80, 1936, p. 383. Combustion, Treated Coal vs. Performance: 
Vol. 7, May 1936, p. 15. © 

76 Newton, W. C., Builds Business with Packaged Fuel: Coal-Heat, vol. 29, April 1936, pp. 18-20. Black 
Diamond, White Oak Enters the Packaged-Coal Field: Vol. 97, Nov. 7, 1986, p. 18. The Coal Dealer, 
Packaged Coal Gaining Popularityin Northwest: Vol. 32, April1936, p.41. Plein, L. N., and Clark, J. B., 
Fuel Briquets: Minerals Yearbook, 1936, Bureau of Mines, pp. 658-661. Colliery Guardian, Packaged 
Fuel: Vol. 153, 1936, p. 108. See also chapter in this volume on Fuel Briquets. 

™ Coal Age, Anthracite Industry Presses Drive on Cost and Product: Vol. 42, 1937, pp. 53-56. 
8 Coal Age, Bituminous Preparation Registers Gains in Capacity and Methods: Vol. 42, 1937, p. 72. 
79 Coal Age, Coal Industry Presses Forward on Economic Front: Vol. 42, 1937, pp. 46-52. 
80 Piersol, R. J., Smokeless Briquets: Illinois State Geol. Survey, Rept. of Investigations 41, 1936, 30 pp. 
81 Tliwitzki, J., The Apfelbeck Briquetting Process: Braunkohle, vol. 35, 1936, pp. 597-600; 618-621. Rom- 

berg, H., Binderless Bituminous-Coal Briquetting: Braunkohle, vol. 34, 1935, pp. 617-622. 
8 Strong, R. A., Swartzman, E., and Burrough, E. J., Fuel Briquetting: Canada Dept. Mines and Re- 

sources, Bureau of Mines, Publication 775, 1937, 100 pp. 
8 Mayers, Martin A., Some Factors Affecting Combustion in Fuel Beds: Am. Inst. Min. and Met. 

Eng. Tech. Pub. 771, 1936, 18 pp. 
& Rosin, P. O., Aerodynamics as a Basis of Modern Fuel Practice: Fuel, vol. 15, 1936, pp. 136-148; Jour. 

Inst. Fuel, vol. 9, 1936, pp. 287-298. 
85 Roberts, J., A New Method of Determining Ignition Temperatures of Solid Fuels: Gas Jour., vol. 213, 

1936, pp. 372-374. Brown, W. S., and Jones, J. H., The Determination of the Ignition Temperature of 
reoke: Chem. sand Ind. vol. 55, 1936, pp. 81T-86T. Speckhardt, G., Reactivity of Coke: Gltickauf, vol. 72, 

» DP. : 
%& Furnas, C. C., Solid Carbon Reactivity. A New Method of Interpreting Reactivity Data: Ind. and 

Eng. Chem., vol. 28, 1936, pp. 498-502.
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reaction-rate constants for the two equations: C-++O,=CO, and 
CO,+C=2CO; Mayers* suggests that the results of the measurement 
of the reactivity of carbonized materials to oxidizing atmospheres over 
a wide range of temperatures can be reported in terms of the two 
parameters 6 and # of the Arrhenius expression for reaction rate. An 
ingenious method for studying the combustion rate of carbon has been 
developed which involves the microanalysis of small gas samples with- 

_. drawn from the carbon surface inside the ‘‘film”’ overlying the carbon, a 
_ whereby the variation of gas composition through the film may be  —_ 

determined.® | S | | 
Residential stokers—Sales of small stokers increased considerably 

during 1936, and the studies sponsored by Bituminous Coal Research 
at Battelle Memorial Institute ® have shown that the two principal | 
characteristics of a coal that determine its performance on small : 
stokers are its caking and coking tendencies and its size range, and 
these are closely related. Relative total costs of coal, coke, oil, and . 
natural gas, based on tests and survey conducted in Columbus, Ohio, : 
were found to be in the following order: Oil, 177; natural gas, 151; | 
bituminous coal (stoker-fired), 119; bituminous coal (hand-fired), 

: 100; semibituminous coal (hand-fired), 97; coke (hand-fired), 95.° | 
The Anthracite Institute Laboratory has developed a new furnace 

| design in which the usual “‘combustion space’’ has disappeared, the 7 | 
| combustion being complete within the bed of glowing coals. Further | 

| application of water-cooled surfaces in the fuel bed for the prevention 
of clinkers is being studied. ™ 2 | | 

Large power plants —Improvements'in the quality of heat-resisting - 
steel and the purity of feed water have permitted increase of super- 
heated steam temperatures up to 950°—1,000° F., and steam generating 
pressure up to 2,000 pounds per square inch. Such a plant recently 
has been completed by the I. G. Farbenindustrie at the Leverkusen 
works. Pulverized coal is burned under the boilers, and the flue gases 
are cleaned free from smoke and fly-ash by electrical precipitation. = —s_—|" 

‘The same effective cleaning of flue gas is done at the new Federal 
Central Heating Plant, situated adjacent to the fine Government 
buildings in Washington, D. C.* At the new Fulham power station 
in London, sulphur compounds are removed from the flue gases with 
a lime treatment. The slag-tap furnaces, which are designed to 
remove ash as molten slag, are meeting expectations in the United 
States and are arousing the interest of German engineers. The 
Trinidad power station of the Texas Light & Power Co. has operated 
successfully for the past 10 years, using 100-percent lignite in pul- 
verized form. Operating costs are said to have been favorable com- 
pared with fuel oil and natural gas during a period when there has © 

87 Mayers, Martin A., Methods of Determining the Reactivity of Cokes: Carnegie Inst. Technol. Coal 
Research Lab. Contrib. 36, 1936, 9 pp. | 

8 Parker, A. S., and Hottel, H. C., Combustion Rate of Carbon. Study of Gas-Film Structure by Mi- 
crosampling: Ind. and Eng. Chem., vol. 28, 1936, pp. 1334-1341. 

89 Sherman, R. A., and Kaiser, E. R., Combustion of Bituminous Coal on the Small Underfeed Stoker: 
Am. Inst. Min. and Met. Eng. Tech. Pub. 750, 1936, 17 éP: . oe . . ; 

$0 Sherman, R. A., and Cross, R. C., Efficiencies and Costs of Various Fuels in Domestic Heating: Bitu- 
minous Coal Research, Ine., Tech. Report No. 3, 1936, 45 pp. 

% Johnson, A. J., Furnace Design with Relation to the Prevention of Clinkers: Am. Inst. Min. and Met. 
Eng., October (1936) meeting. 

%2 Barkley, J. F., and Peters, Chas. A., Jr., Equipment and Operating Data on the Federal Central Heat- 
ing Plant: Combustion, vol. 8, November 1936, pp. 27-32. 

% Kollbohm, L., Experiences with a Slag-tap Furnace in Germany: Feuerungstechnik, vol. 25, 1937, 
pp. 5-7. Fehling, R., The Thermodynamic and Technical Fundamentals of Slag-Tap Furnaces: Feuer- 
ungstechnik, vol. 25, 1937, pp. 1-5.
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been a very large flush production of each within the State.“ Piersol® — 
has reviewed previous methods of smoke determination and has 
devised a new method, based on measuring the absorption of astand- 
ard beam of light with a Weston photronic cell and a galvanometer. 

| He found a direct proportionality between the smoke index and the 
percentage of volatile matter in the Illinois and West Virginia coals 
investigated. | a | | 

~ Coal-dust engines.—The high thermal efficiency of the Diesel-type 
- engine has continued to interest German engineers in solving the 

problems of abrasion by the ash of the coal dust ® and the introduc- 
tion of the fuel into the cylinders.” Although extremely fine grinding 
of brown coal is not considered essential by Schor,® Pawlikowski ” 
proposes to grind especially prepared very low ash coal in a liquid 

: medium until the maximum diameter of the grains of ash-forming 
| material is no greater than the film thickness of the lubricating oil 

on the cylinder walls. This pulp is then injected into the engine 
- cylinder. | } | | 

-" COMPLETE GASIFICATION oe 

| | The production of carbon monoxide and hydrogen for the synthesis * 
of motor fuels and chemical products has led British and European 

| investigators to study gas-producer and water-gas reactions and - 
equipment with a view to speeding up these processes by increasing | 
gas velocity through the producer,’ slagging the ash and operating 
at higher temperatures,’ enhancing the reactivity of the fuel by adding 

-. godium carbonate,‘ and enriching the air with oxygen® with® or | 
without increasing the pressure. Experiments in which powdered ~ 

| coke treated with 5 percent sodium carbonate was gasified in a stream 
| of steam-oxygen mixtures led to the conclusion that at 1,000° C. and ~ 

5 seconds contact time, practically complete decomposition of steam 
: is obtained.’ Impregnation of granular coke with 2 percent sodium 

% Hardy, N. G., Operating Experience with Pulverized Texas Lignite in a Large Central Station: Trans. 
Am. Soc. Mech. Eng., vol. 58, 1936, pp. 267-275. | 

% Piersol, R. J., II. Smoke Index: A Quantitative Measurement of Smoke: Illinois Geol. Survey. Rept . 
of Investigations 41, 1936, pp. 31-113; Fuel, vol. 15, 1936, pp. 241-253, 272-283, 316-320, 353-360. 

% Campbell, C., Research on Pulverized-Coal Engines: Coll. Guard., vol. 152, 1936, pp. 689-690. 
%” Wahl, H., The Conveyance cf Powdered Material into Pulverized Fuel Engines: Ztschr. Ver. Deutsch. 

Ing., vol. 80, 1936, pp. 269-276. Schichau, F., Improvements Relating to the Supply of Pulverulent Fuel 
to Internal-Combustion Engines: British Patent 452608, Aug. 26, 1936. 

9 Schor, A., The Coal-Dust Motor: Oel, Kohle, Erdoel, Teer, vol. 12, 1936, p. 139. 
* Pawlikowski, R., Method of Preparing a Pulverulent Fuel and of Operating an Internal-Combustion 

Engine Therewith: British Patent 453457, Sept. 11, 19386. 
1 Baum, K., Large Water-Gas Generators Especially for the Production of Synthesis Gases: Brenn- u. 

Treibstoffe 74. VDI-Hauptversammlung Darmstadt 1936, Fachvortrige, VDI-Verlag Berlin NW 7, p. 59. 
Schultes, W., The Production of Water Gas and Gas for Synthetic Purposes From Bituminous Coal: 
Gliickauf, vol. 72, 1936, pp. 273-285. Chekin, P. A., Semenoff, A.I., and Galinker, I. S., New Processes 
for Obtaining Hydrogen Starting From Low-Grade Fuel: 15th Cong. Chim. Ind., part 1, Brussels, Septem - 
ber 1935, pp. 410C-414C. Laupichler, F. G., Economics of the Water-Gas Shift Reaction: Gas World, vol. 
105, 1936, pp. 71. Jdppelt, A., and Steinmann, A., Production of Synthesis Gases at the Experimental 
Plant of the State Colliery, Freiberg, Saxony: Braunkohle, vol. 35, 1936, pp. 353-357, 372-377. 

2 Grodzovsky, M. K., and Choukhanoff, Z. F., The Primary Reactions of the Combustion of Carbon: 
Fuel, vol. 15, 1936, pp. 321-328. 

3 Estival, J., Gasification of Low-Grade Fuels From the Point of View of Synthetic Production of Motor 
Spirit or Methanol: Génie civil, vol. 109, 1936, pp. 405-407. 
4Dent, F. J., Blackburn, W. H., Williams, N. H., and Millett, H. C., The Investigation of the Use of 

Oxygen and High Pressure in Complete Gasification. Part I. Gasification With Oxygen: 39th Rept., 
Joint Research Committee of the Institution of Gas Engineers and Leeds University, Communication 141, 
1936, 73 pp.; Gas Jour., vol. 216, 1936, pp. 437-441; Gas World, vol. 105, 1936, pp. 385-387, 421-424. 

5 See footnote 4. Karwat, E.., Technical Applications, Present Position, and Future Prospects for the Use 
of Oxygen: Brennstoff-Chem., vol. 17, 1936, pp. 141-149. Guntermann, W., Industrial-Gas Production 
From Solid Fuel: Archiv Wirmewirt. vol. 17, no. 3, 1936; abs., Fuel Economist, vol. 12, 1936, pp. 115-118. 
Gesellschaft fiir Linde’s Eismaschinen A.-G., Process for Obtaining Illuminating Gas, Rich in Hydrogen 
and Practically Free From Carbon Monoxide From Solid Fuels: British Patent 439832, Dec. 16, 1935. 

6 Millett, H. C., The Lurgi Process for Complete Gasification of Coal With Oxygen Under Pressure: 
Jour. Inst. Fuel, vol. 10, 1936, pp. 15-21. Coal Carbonization, A New Coal Gas: Vol. 3, 1937, p. 2. 

7 Fleer, A. W., and White, A. H., Catalytic Reactions of Carbon With Steam-Oxygen Mixtures: Ind. and 
Eng. Chem., vol. 28, 1936, pp. 1301-1309.
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carbonate and passing steam and oxygen, preheated to 700°, through 

it at atmospheric pressure gave a fuel-bed temperature of 1,070° C. - 

and an oxygen consumption of about 35.5 cubic feet per therm of 

gas produced.® Increasing the pressure of the steam-oxygen mixture 

to 20 or 30 atmospheres increased the methane content of the gas 

to about 15 percent, thus giving a calorific value to the gas, scrubbed 

free from carbon dioxide, of about 450 to 500 B. t. u. per cubic foot. | 

: A semicommercial plant, using this process (Lurgi) on brown coal, a 

Co has been furnishing town’s gas at Zittau, Germany.’ oe 

Underground gasification —Results of the much-publicized Russian 

experiments on the underground gasification of coal have appeared 

in English.“ According to the authors, successful exploitation has. 

proceeded underground at the Gorlovka mine (Donetz Basin), since | 

August 1935, producing gas at the face of the coal by means of periodi- 

| cal blows of air with admixture of oxygen up to 35 percent. A typical 

composition of the gas obtained, in percent, 1s given as: Carbon | 

dioxide 18, carbon monoxide 15, hydrogen 20, methane 3, and nitrogen 

44: heating value, 150 B. t. u. per cubic foot. | Water gas was made by 

alternately blowing with air and steam or steam and oxygen. Other 

underground gasification plants are to be established at various — | 
1 11 mines. | 
German interest in the encouragement of the use of home-produced 7 

automotive fuel is exemplified by several informative reviews “ of 

portable gas producers, their efficiencies with various fuels, their use 

on boats, trucks, and buses, and the problems presented in the purifi- 7 

cation of the producer gas. | 

HIGH-TEMPERATURE CARBONIZATION 

Continued business improvement is reflected in new oven con- 

struction in the United States and abroad. Demand for domestic : 

coke has grown, and a number of papers have been published dealing | 

with improvement of its combustibility ™ by suitable blending of coals, 

by lowering the coking temperature, and by the addition of sodium 

8 See footnote 4. | 

9 See footnote 6. . 

" 10 Chekin, P. A., Semenoff, A. I., and Galinker, I. S., Underground Gasification of Coals: Chem. Eng. 

Cong., 3d World Power Conference, London, June 1936; Paper E12, Fuel Econ., vol. 11, 1936, pp. 331. 335; 

Coll. gaurd. vol. 152, 1936, pp. 1193-1196. The Gas World, The Gasification of Coa] Underground: Vol. 

’ » DP. Sf. . . 

1! Chemistry and Industry, Russia: Vol. 55, 1936, p. 762. Sazonov, N. I., Subterranean Gasification of 

Coal: Khim. Tverdogo Topliva, vol. 6, 1935, pp. 861-869. 

12 Schultes, W., Solid Fuels in Generator Operation on Street Vehicles: Brennstoff-Chem., vol. 17, 1936, 

pp. 61-67. Gas und Wasserfach, Gas-Producer Rail Motor-Coach: Vol. 79, 1936, p. 75. Dolch, P., Gasifi- 

cation of Bituminous Coal in the Vehicular Generator: Brennstoff-Chem., vol. 17, 1936, pp. 67-69. 

Kiihne, —, The Use of Home-Produced Solid Fuels in Automotive Conveyances: Technische Mitteilungen 

Nat. Soz. Bund. Deut. Techniker, Special Number, December 1936, pp. 86-92. Rothman, —, Adaptation 

of Internal-Combustion Motors to Home-Produced Fuels: Technische Mitteilungen Nat. Soz. Bund. Deut. 

Techniker, Special Number, December 1936, pp. 92-100. Utilization of Coal Committee, Producer-Gas- 

Driven Road Vehicles: Institution Min. Eng. (London), Memorandum 20, October 1936, pp. 2-4. Kalpers, 

H., Gas Production from Tar-Free Fuels for Use in Trucks: Feuerungstechnik, vol. 24, 1936, pp. 159-160. 

13 Wright, C. E., Steel Enters a New Cycle: Iron Age, vol. 189, 1937, pp. 64-81. Knox, J. D., Present 

Steelmaking - Facilities Show Significant Weaknesses If Rush of New Business Continues: Steel, vol. 100, 

, DP. ; 
14 Boon, W. L., Coke Production and Distribution—Industrial Activity Causes Shortage of Household 

Supplies: Iron and Coal Trades Rev., vol. 134, 1937, pp. 95-96. Foxwell, G. E., The British Byproduct 

Coking Industry in 1936: Iron and Coal Trades Rev., vol. 134, 1987, pp. 97-100. Thau, A., Recent De- 

velopments in German Coking Practice: Gas World, vol. 106, Mar. 6, 1937, Coking Sec., pp. 34-38. 

18 Cobb, J. W., and Hodsman, H. J., The Relation Between the Properties of Cokes and Their Behavior 

in the Domestic Grate: Jour. Inst. Fuel, vol. 10, 1937, pp. 127-29. Foxwell, G. E., Some Problems of the 

Coke-Oven Industry: Gas World, vol. 104, June 6, 1936, Coking Sec., pp. 69-77. Petersen, C. F., The 

Manufacture and Treatment of Gas Coke: Gas Jour., vol. 213, 1936, pp. 374-376. .
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carbonate, lime, or other activating agents.’ Addition of sufficient lime to combine with the coal ash and % to 1 percent sodium carbonate to the coal before carbonization is said to activate high-temperature coke sufficiently to ignite readily and burn freely in an open grate, but not as well as low-temperature coke. The cost is about 1.8 to 2.5 shillings per ton of coke. It is believed that no damage will be caused to the oven refractories by the alkalies, but continued prac- tical operation is required to prove this assumption. Experimental ' oven coking tests indicate that the addition of finely ground durain 
(splint) or fusain to a highly plastic coking coal increases its hardness 
and size-stability, whereas the addition of coke dust tends to increase 
the size of coke but lowers its resistance to abrasion!” Bureau of 
Mines tests showed that the shrinkage of coke in the range between 500° and 900° C. was about the same for a number of different coking 
coals. | | 

. Purification of gas.—The Koppers two-stage thylox process for | liquid purification of gas has been installed at the Belle (W. Va.), 
plant of the du Pont Co. Forty-five million cubic feet of blue water gas per day are purified to a residual sulphur content of 0.2 grain per | 100 cubic feet. A Koppers sodium phenolate purification plant, 
designed to treat 22,000,000 cubic feet of refinery gas per day at 225 pounds per square inch pressure with removal of 95 percent of the hydrogen sulphide, is being built at Philadelphia for the Atlantic Refining Co.” Improvements have been made in the operation of the | detoxification plant at the Hameln Gas Works. German engineers \ are not in agreement on the economics of the process. Bunte 2 has | 
developed a new method for study of fouling and revivification of | oxide in the dry purification process. It consists in supplying meas- 
ured volumes of the reactants, hydrogen sulphide and oxygen, to the — _ sample maintained at constant temperature at controlled pressures; . the course of the reactions is followed by pressure measurements. The method is adapted to the study of the effect of temperature, moisture content, and alkalinity on the activity and life of the purify- ing material. , | 

Recovery of benzol and tar.—Sixty pounds of activated carbon and 
30,000 pounds of steam per 1,000 gallons of crude light oil recovered - 

16 Mott, R. A., The Production of Reactive Coke in Coke Ovens: Jour. Inst. Fuel, vol. 10, 1937, pp. 133- 135; (Summary), Iron and Coal Trades Rev., vol. 133, 1936, p. 892. Fuel, Midland Coke Research Com- mittee, Report of Progress During 1936: Vol. 16, 1937, pp. 49-52. Thomas, H. H., The Production of Domes- tie Coke in Gasworks: Jour. Inst. Fuel, vol. 10, 1937, pp. 136-137. Roberts, A. A., Smith, C. W., and Hackford, J. E., Improvements in the Distillation of Coal: British Patent 446412, Apr. 27, 1986. Askey, P.J., Domestic Coke by Alkali Activation: Gas Jour., vol. 216, 1936, pp. 677-678. Chemical Age, Domestic Coke by Alkali Activities—Results of Research at Winnington: Vol. 35, 1936, p. 440. Swallow, H. T. S., The Effect of Alkalies on Refractories with Particular Reference to the Gas and Coking Industries: Gas Jour., vol. 216, 1936, pp. 422-424. 
17 Midland Coke Research Committee, Report of Progress During 1936: Fuel, vol. 16, 1937, pp. 49-52. Mott, R. A., and Wheeler, R. V., Coking the Barnsley Seam. Pt. II: Trans. Inst. Min. Eng., vol. 90, pt. 6, 1936, pp. 318-327, 
18 Davis, J. D., and Auvil, H. S., Shrinkage of Low-Temperature Coke on Reheating to a Higher Tem- perature: Am. Gas Jour., vol. 144, June 1936, p. 11; Proc. Am. Gas Assoc., vol. 18, 1936. 1 Powell, A. R., The Two-Stage Thylox Process for Complete Removal of Hydrogen Sulphide from Gas: Joint Committee Conference of the Production and Chemical Committee, May 25-27, 1936; Proc. Am. Gas sESS0C. vol 18, 1936; Gas Journal, Two-Stage ““Thylox”’ Process for Hydrogen Sulphide Removal: Vol. 215, 

» DD. ~ ° 
20 American Gas Journal, Koppers Phenolate Gas-Purification Process: Vol. 146, February 1937, p. 62. *1 Schuster, F., Rendering Town Gas N onpoisonous: Gas u. Wasserfach, vol. 79, 1936, pp. 450-454. Dolch, P., The Conversion of Carbon Monoxide with Steam: Gas. u. Wasserfach, vol. 79, 1936, pp. 273-274. Schus- ter, F., Heat Economy in the Process of Manufacture of Nonpoisonous Gas: Gas u. Wasserfach, vol. 79, 1936, pp. 656-659. Gerdes, H. C., Detoxification of Gas: Gas u. Wasserfach, vol. 79, 1936, pp. 643-645. Muller, W.4J., and Graf, E., Removal of Carbon Monoxide from Town Gas: Gas u. Wasserfach, vol. 79, 1936, pp 302-303. Metzger, R., Removal of Carbon Monoxide from Gas and Its Problems for the Chemical Engineer: Gas u. Wasserfach, vol. 79, 1936, pp. 555-557. Kiesel, H., and Witt, D., Removal of Carbon Monoxide from Manufactured Gas: Gas u. Wasserfach, vol. 79, 1936, pp. 618-620. 22 Bunte, K., Bruckner, H., and Lenze, A., Investigation of Dry Sulphur Removing Processes: Gas u. Wasserfach, vol. 79, 1936, pp. 669-672, 689-693.
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are used at the Beckton Gas Works,” probably the largest in the world 
using active charcoal. Three million gallons of benzol are recovered 
per annum. Use of activated carbon at other gas works is increasing.” 
The direct recovery of tar, involving the spraying of hot tar into hot 
oven or retort gases and fractional condensation (Cooke process), has 
been in successful operation at three * plants of the Manchester | 
Corporation for several years. H. Koppers has adapted the pipe still 
of the petroleum industry to the continuous distillation of tar. Several 
German plants 7° and one at Beckton, England,” are being installed. | : _ 
"The gas leaving the condensers is hot and contains a large amount of = 
tar fog; the fog is removed by electric precipitators operating at 85° 
to 95° C. | | 

| LOW-TEMPERATURE CARBONIZATION | 

Foreign developments.—Low-Temperature Carbonization, Ltd., of a 
Great Britain raised its dividend rate from 3.5 to 6 percent and | : 

_ completed a 288-retort, 500 tons coal per day ‘‘coalite” plant at Bol- 
sover colliery. This is the world’s largest low-temperature carbon- 
ization plant for bituminous coal and the fourth operating on the | 
Parker process. The other three are at Barugh, Doncaster, and East 
Greenwich (London). The total capacity is about 1,400 tons of coal : 
per day: A process originally developed in. America for the distilla- 
tion of oil shale is being tried by Coal Research Syndicate, Ltd., in a 
pilot plant capable of carbonizing 70 tons of coal per day, at the Mans- 
field Colliery. The coal is heated in two vertical, firebrick-lined, 
steel retorts, by: downward passage of hot gases produced by burning | 
part of the enriched gases taken off from the base of the retort. After 

_ the distillation zone has reached a point about two-thirds of the way 
down the charge (12 hours after the retort is charged), the air supply 
is cut off, and the remainder of the charge is carbonized by maintain- 

- ing gas circulation. None of the 15 or more processes proposed in 
recent years for the carbonization of mixtures of coal and oil has 

~—~~~attained proved commercial success.** Coal & Allied Industries, Ltd., 
operating the Stephenson-process pilot plant at Seaham Harbor, has | 
failed financially; 2 the National Coke & Oil Co., Ltd., which devel- 
oped the “Cannock or Mitford process” at Cannock and Tipton,” 
has built a larger plant at Erith * said to have.a capacity of 1,000 

2 Adam, W. G., and Anderson, G. W., The Recovery of Benzole from Coal Gas: Gas Jour., vol. 215, 
1936, pp. 220-223. 
1936 Flenz, gate Designing of Gas Works with Reference to the Recovery of Benzol: Gas Jour. vol. 215, 

30, Dp. OU. 
28 Coal Carbonization, Direct Recovery of Tar: Vol. 2, 1936. pp. 176-178. 
2% Simon, A., Light-Oil Recovery by the Active Carbon Process at the (Berlin) Charlottesburg Gas 

Works: Gas u. Wasserfach, vol. 79, 1935, pp. 357-362. 
35 iptemical Age, Coal Processing and Byproduct Treatment. New Methods of Dealing with Tar: Vol. 

’ » DP. . 
28 Gas Journal, Low-Temperature Carbonization, Ltd., Further Improvement Recorded: Vol. 216, 1936, 

p. 786. Iron and Coal Trades Rev., Low-Temperature Carbonization, Ltd.: Vol. 133, 1936, p. 1118. 
29 Colliery Guardian, Low-Temperature Carbonization. New ‘‘Coalite’ Plant at Bolsover: Vol. 153, 

1936, pp. 764-765. Gas Journal, New ‘‘Coalite’’ Plant for Derbyshire: Vol. 214, 1936, p. 337. 
30 Department of Scientific and Industrial Research, Report of Test on a Retort of the Coal Research 

Syndicate, Ltd., at Mansfield Colliery: H. M. S. Office, 28 pp. Colliery Guardian, Low-Temperature 
Carbonization Test on Plant of the Coal Research Syndicate, Ltd., at Mansfield: Vol. 153, July 3, 1936, 
pp. 1-3. Griggs, A. R., A New Process of Low-Temperature Carbonization: Gas Jour., vol. 213, 1936, pp. 
824-825; vol. 214, 1936, pp. 41-42. Coal Carbonization, The C. R. S. Low-Temperature Process: Vol. 2, 
1936, DD. 13-75, € Fuel Economist, Low-Temperature Carbonization Plant at Mansfield Colliery: Vol. 

, 1936, pp. , 
31 Brownlie, D., Carbonization of Coal-Oil Mixtures. A Review of Recent Developments: Ind. and 

Eng. Chem., vol. 28, 1936, pp. 629-635. 
32 Fischer, A., Coal and Allied Industries, Ltd., The Truth at Last—Our Criticism in the Past Justified: 

Petrol. Times, vol. 36, 1936, pp. 805-808. Webb, R. F., Oil from Coal: London Times, Jan. 15, 1937, p. 8, 
column 5. London Daily Telegraph, Dec. 29, 1936. 

33 Coal Carbonization, The N. C. O. Coal-Distillation Process: Vol. 2, 1936, pp. 96-103, 111-119. — 
2¢ Fuel Economist, New Oil from Coal Plant at Erith: Vol. 11, 1936, pp. 386-389. Colliery Guardian, Low- 

Temperature Distillation. The National Coke & Oi] Co ’s New Plant at Erith: Vol. 158, 1936, pp. 47-49. .
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tons of coal per day; Bliimner has proposed a process for the produc- 
tion of colloidal fuel whereby equal parts of coal dust and oil are 

| mixed and heated stepwise to 450° C. under a pressure of 25 to 30 | 
atmospheres. Extraction, pressure cracking, low-temperature car- 
bonization, and distillation take place simultaneously, and high yields 

: of light oil and fuel oil are said to be obtained with but little evolution 
| of gas. A national drive for home-produced motor fuels in Ger- 

many has created renewed activity in low-temperature carboniza- 
| tion *° and the recovery of primary tar suitable for hydrogenation. 

Forty-five coke ovens in the Ruhr are being modified for exhausting 
gas and tar fog as soon as formed to minimize thermal decomposi- 

| | tion.” The rotary retorts developed some 15 years ago have disap- 
) peared entirely. The present processes for bituminous coal, as de- 

| scribed by Thau, use externally heated, intermittently charged retorts. 
Two Krupp-Lurgi system experimental plants, of 30 to 40 tons coal 
per day each, have been installed, one at the Amalie mine near Essen 

. .- and the other in the Saar. These ovens are made of welded-steel . 
ae plates and consist of alternating rectangular carbonizing cells and 

heating flues. The cells containing the coal are about 3 inches wide, 
ee 6 feet high, and 6 feet long, tapering to a greater width at the bottom. 

| Local overheating of the steel plates is avoided by having an external 
| combustion chamber and circulating the hot combustion gases in the 
oe flues between the cells by means of a blower. Carbonizing time is 

4 to 6 hours. The BT, the Berg, and the Hinselmann processes, in 
which coal is carbonized under pressure, are being tried in small pilot 

ee plants. Brown coal always has been carbonized at low temperatures. 
Two new types of carbonizers, the Giessen and the Lurgi, were intro- . 

| duced after the war. In the former, the dried brown coal is carbonized 
_ while descending in a thin stream on the outer surface of a vertical, | 

revolving, corrugated cylinder of special alloy-iron, heated on its inner 
surface. The distillation gases are not diluted by the combustion | 

—— gases. In the Lurgi carbonizer, the brown coal is heated by direct ) 
. _ contact with hot combustion gases circulated through the charge. 
oe Consequently, the distillation gases are diluted with combustion gases, 

, and light-oil recovery is reduced. Some 30 Giessen retorts, each of 
150 metric tons raw brown-coal capacity per day, and about 40 Lurgi 
units of 500 to 600 metric tons each per day are installed or under 

"3 Thau, A., The Coal-Beneficiation Process of Blimner: Brennstoff-Chem., vol. 17, 1936, pp. 361-366. 
Brownlie, David, Colloidal Fuel. Description of Different Processes: Ind. and Eng. Chem., vol. 28, 1936, 
Ppp. 839-842; The ‘‘Bliimner’’ Process. Heat Treatment of Coal-Oil Mixtures under High Pressures: 
Iron and Coal Trades Rev., vol. 133, 1936, pp. 415-416. 

36 Hansen, J., The Significance of Low-Temperature Carbonization in National Economics: Technische 
Mitteilungen, Nat. Soz. Bund. Deut. Techniker, Special Number, December 1936, pp. 9-20. Schu- 
macher,—, The Significance of Low-Temperature Carbonization for Gas Works: Technische Mitteilungen, 
Nat. Soz. Bund. Deut. Techniker, Specia!t Number, December 1936, pp. 20-25. Thau, A., The Technology 
of Low-Temperature Carbonization: Technische Mitteilungen, Nat. Soz. Bund. Deut. Techniker, Special 
Numher, December 1936, pp. 25-52. Recent Developments of Low-Temperature Carbonization of Solid 
Fuels in Germany (abs. of paper by F. A. Oetken, given at May 1936 meeting of Verein Deut. Ingenieure): 
Eng. Prog., vol. 17, October 1936, pp. 229-235. Low-Temperature Carbonization of Bituminous Coal at 
Gas Works: Gas u. Wasserfach, vol. 79, 1936, pp. 608-612, 885-891, 912-917. The Newer Developments in 
Coal Carbonization in Germany: Brennstoff-Chem., vol. 18, 1937, pp. 110-113. Low-Temperature Car- 
bonization as a Factor in German Fuel Economics: Oel, Kohle, Erdoel, Teer, vol. 12, 1936, pp. 550-553. 
Hock, H., The Products of the Low-Temperature Carbonization of Bituminous Coal, Their Properties 
and Utilization: Technische Mitteilungen, Nat. Soz. Bund. Deut. Techniker, Special Number, Decem- 
ber 1936, pp. 52-63. Brownlie, David, Low-Temperature Carbonization and Combustion: Steam Eng., 
vol. 6, 1937, pp. 279-281. Meyer, F., Results of Low-Temperature Distillation of Bituminous Coal in 
Modern Plants: Gas u. Wasserfach, vol. 80, 1937, pp. 50-56. Gas Journal, Foreign Developments in Low- 
Temperature Carbonization: Vol. 217, 1937, pp. 100-101; Fuel Econ., vel. 12, 1936, pp. 57-58. Miiller, F., 
Low-Temperature Carbonization of Bituminous Coal: Oel, Kohle, Erdoel, Teer, vol. 12, 1936, pp. 543-549. 
Correspondent, Oil from Lignite in Germany: London Times, Jan. 29, 1937, p. 13, column 3. 

37 Winter, H., Relationship Between the Tar Yield and Recovery of Oils and the Low-Temperature 
Distillation and Carbonization of Bituminous Coal: Gliickauf, vol. 72, 1936, pp. 450-454. Thau, A., Recent 
Development in German Coking Practice: Gas World, vol. 106, Mar. 6, 1937, Coking Sec., pp. 34-38.
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construction in Germany at present. The Lurgi process also is suit- 
able for lignite and noncaking bituminous coal, and about 15 units 
have been erected outside of Germany. In Japan, low-temperature | 
coke has not been able to compete with charcoal as a domestic fuel. 
It has found some use for blending with coal for the production of _ 
metallurgical coke and for making water gas. Four plants have been 
erected.22= Success in the medium-temperature carbonization of coal 
in narrow byproduct-type coke ovens led to the construction, at the 
New Brancepeth Colliery in England, of an experimental battery of . 

~~ narrow ovens following three different designs—Kemp, Lecocq, and == ---— 
Cellan-Jones—which could be operated at temperatures down to - 
500° C. With the inside oven walls at 600° C., the coking time was 
26 hours, and the coke contained about 9 percent volatile matter.” | 
On account of the long coking time and the low oven capacity, the 
production costs are estimated to be twice that of high-temperature 
coke. | Ot 

American developments.—The Lehigh Briquetting Co., at Dickinson, 
N. Dak., has increased the capacity of its plant for the carbonization - 
of lignite by the Lurgi process to 60,000-70,000 tons of briquets per _ 
annum.*® The plant of the Pittsburgh Coal Carbonization Co., at —_ 
Champion, Pa., using a modified Wisner process, ran continuously | 
during the year, producing about twice as much smokeless fuel 7 
(‘“Disco’’) and byproducts as last year. | | | | . 

Tar owls as Diesel-engine fuel—Experiments with variable-compres- 
sion Diesel engines by the Low Temperature Coal Distillers Associa- | | 
tion of Great Britain are said to have led to the solution of the problem 
of lowering the spontaneous ignition temperature of low-temperature De 
tar without lowering the flash point.“t Experiments at the Bochum a 
Mining School in Germany with various fuels led to the conclusion | 
that the Diesel motor can be run on coal-tar oil when in hot condition, 
but that 100-percent coal-tar oil does not give complete combustion _ = 
when the load fluctuates and therefore is not well-suited for mine . 

—-.- locomotives. However, a mixture-of refined-tar_oil with 10 percent. .-- -___ 
paraffin oil functioned satisfactorily and gave 29 percent thermal 2 
efficiency and higher mileage per gallon than either gas oil or paraffin . 
oil alone. For positive starting in cold weather an addition of 25 , 
to 30 percent paraffin oil was necessary.” It also is possible to use Oo 
coal-tar fuel for air-cell motors by heating the entering air with a | 
‘hot-spot.”” # | 

38 Ban, Y., Recent Developments in the Low-Temperature Carbonization Industry in Japan: Chem. . 
Eng. Cong., 3d World Power Conference, London, June 1936, Paper E10. Kawaguchi, M., Low-Tem- 
perature Carbonization at the Wanishi Iron Foundry: Jour. Fuel Soc. Japan, vol. 15, 1936, pp. 103-105. 

309 Schwarz, P. 4., A Few Notes on Low-Temperature Carbonization: Gas World, vol. 105, 1936, Coking 

Sec., pp. 139-140; Coal Carbonization, Low-Temperature Carbonization at New Brancepeth: Vol. 3, 1937, 

pp. 21-25, 30. Colliery Guardian, Low-Temperature Carbonization. Interesting New Ovens (Cellan- 
Jones, British Patent 451747) Developed by Gibbons Bros., Ltd.: Vol. 154, 1937, pp. 195-198. Low 
Temperature Carbonization. The Kemp Ovens at New Brancepeth Colliery: Vol. 154, 1937, pp. 633-634. 
Finn, C. P., Smokeless Fuel: Coal Carbonization, vol. 2, 1936, pp. 137-139. 

4 Coal Age, Bituminous Preparation Registers Gains in Capacity and Methods: Vol. 42, 1937, pp. 69-72. 
41 Bristow, W. A., Liquid Fuel from Coal Obtained by Low-Temperature Carbonization: Jour. Inst. 

Petrol. Technol., vol. 22, 1936, pp. 683-594; Fuel Econ., vol. 11, April 1936, p. 266. Foxwell, G. E., Carboni- 
zation Products in Relation to British Oil Requirements: Coal Carbonization, vol. 2, 1936, pp. 194-196. 

42 Maercks, J., The Use of Tar from Bituminous Coal and Tar-Oil Mixtures in a High-Speed Diesel 
Motor: Gliickauf, vol. 72, 1936, pp. 697-705. Winter, H., Free, G., and Ménnig, H., Suitability of Phenol- 

Free Tight Oils from Hydrogenated Low-Temperature Tar for Motor Use: Gliickauf, vol. 72, 1936, pp. 

43 zinner, Karl, Utilization of Coal-Tar Oils in High-Speed Diesel Engines: Ztschr. Ver. Deut. Ing., vol. , 
79, 1935, pp. 1819-1326; Rev. combust. liq., vol. 14, 1936, pp. 155-164. 
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HYDROGENATION AND LIQUEFACTION | 

The total German capacity for the production of gasoline by the 
hydrogenation of low-temperature tar, lignite, and bituminous coal 
was said to be about 800,000 metric tons of gasoline per annum on 

7 January 1, 1937. This production consisted of 300,000 tons 
, (350,000 tons annual capacity) from tar and brown coal at the 

Leuna plant,* and 150,000 tons from bituminous coal at the Ludwigs- 
haven plant, both belonging to the I. G. Farbenindustrie; 50,000 tons 

- from bituminous coal by the Hydrierwerke Scholven, A. G., at Gel- 
senkirchen, Ruhr (ultimate capacity, 125,000 tons);** 150,000 to 
170,000 tons each from brown-coal tar by two plants operated by 

| Braunkohle-Benzin A. G., Brabag, one at Bohlen, near. Leipzig, the 
other at Magdeburg.” An important recent development by the 
Mathias Stinnes Miihlheimer Bergwerke Verein in the Ruhr is the 
installation, on an industrial scale, of the Pott and Broche process in 
which equal parts of coal and 50 percent tetralin plus 50 percent 
phenols are heated at 375°-400° C. for 3 hours under a pressure of 

. about 70 atmospheres, due to gases formed in the process itself. It 
is designed for the production of 30,000 to 50,000 tons of Diesel motor 
fuel per annum. An alternative primary liquefaction process (Uhde) 
using tar oil as the solvent and coke-oven gas as the source of hydrogen 
(instead of obta:ning hydrogen from the tetralin) is being tested on a 

_ pilot-plant scale.* Laboratory studies on the extraction of coal by 
various solvents indicate that depolymerization, followed by colloidal 

| solution, occurs when an appreciable fraction of the coal is dissolved : 
by solvents such as tetralin or coal-tar fractions; and that liquids of | 
medium dipole moment and dielectric constant produce the most 
marked solvation.®° 

One hundred thousand tons of gasoline were produced from creo- 
sote oil, low-temperature tar, and bituminous coal by the hydrogena- 
tion plant of Imperial Chemical Industries at Billingham, England, 
during the first year of operation, ended May 1, 1936.5! An experi- 
mental plant for the hydrogenation of 1 to 2 tons per day of coal tar 

44 German Correspondent: Chem. and Met. Eng., Germany’s Motorization Program and Synthetic 
Motor Fuel and Rubber: Vol. 43, 1936, pp. 618-619. Wright, C. W., Germany’s Capacity to Produce 
Petroleum. Survey of the Substitute Fuel Industry: Petrol. News, Spec. Suppl. 4, vol. 37, January 1937, 
pp. 46-50; Mineral Trade Notes, vol. 3, no. 5, Nov. 20, 1936, Spec. Suppl. 4, pp. 19-27. For recent reviews 
of methods and economics of producing motor fuel from coal by the Bergius coal hydrogenation and the 
Fischer synthetic processes, see: Berthelot, Ch., Carburants de synthése et de remplacement, Dunod, 
92, Rue Bonaparte (VI), Paris, 1936, 350 pp.—Respective Advantages and Disadvantages of the Bergius 
and Fischer Processes Compared: Chim. et ind., vol. 35, 1936, pp. 768-791. Schlattmann, O., and Kop- 
penberg, H., The Industrial Production of Motor Fuels from Coal in Germany: 3d World Power Confer- 
ence, Washington, D. C., September 1936, sec. II, Paper 4-A, 20 pp. Motor Fuel Produced from Coal 
by 3 Processes in Germany: Nat. Petrol. News, vol. 28, Sept. 9, 1936, pp. 24E-34. 

45 Pier, M., The Manufacture of Motor Spirit by the Catalytic Hydrogenation of Lignite Under Pressure: 
Génie civil, vol. 109, 1936, pp. 7-11. 

‘6 Zeitschrift des Oesterreiches Vereins von Gas und Wasserfachmannern, Mar. 14, 1936, p. 73; Gas 
World, Germany’s Home Production of Motor Fuels: Vol. 104, 1936, p. 421. 

47 See footnote 46. 
‘8 Petroleum Times, Diesel Oil from Coal. Is Extraction a Better Avenue than Direct Hydrogenation? 

Germany’s Hopes: Vol. 35, 1936, p. 609; Chem. Trade Jour., vol. 99, 1936, p. 133. 
** Siegmund, E., Pressure Extraction of Bituminous Coal: Feuerungstechnik, vol. 24, 1936, pp. 158-159. 
50 Agde, G., and Hubertus, R., Investigation of the Colloidal Structure of Bituminous Coals: Braun- 

kohlenarchiv, no. 46, 1936, pp. 3-30. Asbury, R. S., Action of Solvents on Coal. Extraction of a Pitts- 
burgh Seam Coal with Aniline, Tetralin, and Phenol at Elevated Temperatures: Ind. and Eng. Chem., 
vol. 28, 1936, pp. 687-690. Gillet, A., The Solution of Bituminous Coals in Heavy Oils: Brennstoff-Chem., 
vol. 17, 1936, pp. 421-429. Wright, C. C., Research in the Hydrogenation of Coal: Black Diamond, vol. 
96, Jan. 18, 1936, pp. 22-24. 
_ Smith, F. E., Plant for the Production of Petrol by the Hydrogenation of Bituminous Coal: Engineer- 
Ing, vol. 141, 1936, pp. 648-649, 680-683; Colliery Guardian, The Hydrogenation of Bituminous Coal: Vol. 
152, 1936, pp. 1112-1113. Hydrogenation. Vol. 154, 1937, p. 166. Cadman, J ohn, Coal and a Great Experi- 
ment: Iron and Coal Trades Rev., vol. 132, 1936, pp. 97-98. Iron and Coal Trades Review, Metallurgical 
Aspects of Hydrogenation, Design and Manufacture of High-Pressure Forgings: Vol. 132, 1936, pp. 1063- 
1064, Canadian Chemistry and Metallurgy, Process and Power Steam at Billingham: Vol. 20, 1936, pp. 
10-12. Utilization of Coal Committee, Survey of Progress 7: Institution of Mining Engineers , June 30, 1936, 
p. 2.
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has been operated by the British Fuel Research Station.” In Japan, 
a plant for the production of 50,000 tons of gasoline per year is bemg 
erected by the Chosen Coal Industry Co.,* another with 20,000 tons 
capacity 1s being constructed at Fushun by the South Manchurian 
Railway, a third of 10,000 tons capacity is being planned by the Jap- | 
anese Electric Co. m North Sakhalin, and a fourth of 25,000 tons 
capacity by the Mitsui Co. at North Kiushu.* In France, plants 
having a combined capacity of 50,000 tons of gasoline per year have 
been erected at Bethune and Liévin.*» The Vallette process® used - 

oe te Bethune 1s the same in ‘principle as that employed In England and ~~ a 

Germany but differs therefrom in that the large reaction chamber is 
replaced by a number of small-diameter tubes that are easily renewed. | 
Lignites from the Rhone delta are amenable to hydrogenation at a 
temperature considerably lower than that required for bituminous | 
coal. The Audibert process is used at Liéven.” The Canadian ® and 
United States °° Bureaus of Mines are operating small experimental 
plants for the continuous hydrogenation of about 100 pounds of coal 
per day, for determining the hydrogenation properties of North 
American coals. a 

| Research on hydrogenation.—The Fuel Research Station of Great 
Britain continues to be the principal source of research papers on coal | 

- hydrogenation. Continuously operating semitechnical-scale plants, 
having daily capacities of 1 to 2 tons of coal or tar, are used for studies 
of the effect of such variables as temperature, pressure, catalyst, | 
time of contact, etc. Phosphorus, nickel, chromium, or silican com- 
pounds added to the molybdenum catalyst promote its activity for 

, the reduction of phenol to benzol.* Laboratory research in various : 
countries has shown that the composition of the coal,” the degree of : 
dispersion, and the nature of the liquid medium greatly affect the 
hydrogenation process. The best medium for each coal appears to 

53 King, J. G., and Shaw, J. F., The Development of an Intermediate-Scale Plant for High-Pressure Hydro- 
genation of Tar and Tar Distillates: Chem. Eng. Cong., 3d World Power Conference, London, June 1936, 
Paper G4. Sinnatt, F. S., King, J. G., and MacFarlane, A., Hydrogenation: Ind. and Eng. Chem., vol. | 

53 Chemical Trade Journal, vol. 99, 1936, p. 85. Petroleum Press Service, vol. 3, 1936, pp. 323-324. 
54 Chemistry and Industry, Japan: Vol. 55, 1986, p. 131. Colliery Guardian, Japanese Oil-From-Coal 

Plans: vol. 152, 1936, p. 918. Journal of the Fuel Society of Japan, vol. 15, 1936, p. 67. 
55Petroleum Press Service, vol. 3, 1936, pp. 345-347. 
8% Vallette, C., and Audibert, M., The Manufacture of Synthetic Motor Spirit in France from Coal: 

Génie civil, vol. 108, 1936, pp. 490-492; Chemistry and Industry, France: Vol. 55, 1936, p. 274. Vallette, F., 
Hydrogenation of Coal: Bull. soc. encour. ind. nat., vol. 135, 1936, pp. 353-365; Nature, Hydrogenation of 
Coal: A French Process: Vol. 138, 1936, p. 473; Fuel, vol. 15, 1936, p. 269; Gas World, vol. 105, Dec. 5, 1936, 
Coking Sec., suppl. p. 18. 

57 Audibert, E., Application of Hydrogenation to the Production of Liquid Fuels: Bull. soc. encour., 
ind. nat., vol. 135, 1936, pp. 366-384; Chemistry and Industry, France: Vol. 55, 1936, p. 274. 

58 Warren, T. E., and Gilmore, R. E., Hydrogenation Tests on Canadian Coal: Ind. and Eng. Chem., 
vol. 29, 1937, pp. 353-358. . 

5@ Science News Letter, Washington, D. C., Experimental Plant Making Gasoline from Coal Shown: 
Vol. 30, Sept. 19, 1936, p. 180. 

60 Winter, H., Free, G., and Ménnig, H., The Hydrogenation of Low-Temperature Tar Under Various 
Conditions: Oel, Kohle, Erdoel, Teer, vol. 12, 1936, pp. 934-943. Sinnatt, F. S., King, J. G., and MacFar- 
lane, A., Hydrogenation: Ind. and Eng. Chem., vol. 29, 1937, pp. 133-140. King, J. G., and Shaw, J. F., 
The Development of an Intermediate-Scale Plant for High-Pressure Hydrogenation of Tar and Tar Dis- 
tillates: Chem. Eng. Cong., 3d World Power Conference, London, June 1936, Paper G4. King, J. G., The 
Technique of Hydrogenation of Coal and Its Products: Jour. Inst. Fuel, vol. 9, 1936, pp. 323-333; Coll. 
Guard., vol. 152, 1936, pp. 1106-1108, 1153-1154, 1196-1197. Iron and Coal Trades Review, Hydrogenation of 
Coal and Its Products. Variables in Process: Vol. 132, 1936, p. 746. Blackie, A., Ockelford, C. W., and 
Cawley, C. M., Some Thermal and Electrical Aspects of the Design of Converters for the Hydrogenation 
Process: Proc. Phys. Soc., London, vol. 48, 1936, pp. 339-357. 

61 Kingman, F. E. T., and Rideal, E. K., Effect of Promoters on Molybdenum Catalysts in Hydrogena- 
tion: Nature, vol. 137, 1936, p. 529. Griffith, R. H., Promoter Concentration and Catalysis: Nature, vol. 
137, 1936, p. 5388. Andé, S., High-Pressure Hydrogenation of Low-Temperature Tar. V. Effects of Some 
Molybdenum Catalysts: Jour. Soe. Chem. Ind., Japan, vol. 39, 1936, pp. 278B—-280B. 

62 Rapoport, I., and Khudyakova, A., Hydrogenation of Coal. The Influence of Mineral Content of 
Coalon the Hydrogenation Process: Khim. Tverdogo Topliva, vol. 7, 1936, pp. 346-359; Chem. Abs., vol. 31, 
1937, p. 1583. Lessing, R., Coal as a Source of Liquid Fuel: Jour. Inst. Petrol. Technol., vol. 22, 1936, pp. 
577-582. Wright, C. C., and Gauger. A. W., Progress Report on Coal Hydrogenation: Bituminous Coal 
Research, Inc., Washington, D. C., Tech. Report 2, October 1936, 25 pp.
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be its own liquid product.® In the partial hydrogenation of young 
coals, spores and cuticles were unchanged; the hydrogenation products 
of the coals had a pitchy appearance and softened at temperatures 

| well under the plastic range of the original coals.** Russian chemists 
investigated the effect of various catalysts, temperatures, and pres- 
sures on the hydrogenation of primary tars, naphthalene, and tetra- 
lin. The best results on peat tar were obtained with molybdenum 

: sulphide at 200 atmospheres pressure and a temperature of 430°- 
) 440° C.® Gasolines were stabilized and completely freed from sulphur 

by hydrogenation at 440° C. and 20 atmospheres of hydrogen pressure 
in the presence of molybdenum sulphide and chromic oxide catalysts.” 
The results of studies ® of the composition of hydrogenation products 
of primary tar and oil showing the percentages of olefins, hydroaro- 
matics, aromatics, paraffins, and their boiling ranges, indicate that 
different final products such as fuel oil, Diesel oil, or gasoline may be 
produced according to market demands.” A general review of the 
year’s literature on hydrogenation leads to the conclusion that tar 
hydrogenation is advanced much farther commercially than coal 
hydrogenation, due to mechanical difficulties in dealing with solid 

| materials.” | | : | 
| SYNTHETIC PRODUCTS FROM GASES 

After 10 years of development work, the Fischer-Tropsch process 7! 
: for the synthetic production of gasoline from carbon monoxide and 
! hydrogen has been placed in commercial operation in Germany. | 

The following plants aggregating a total capacity of 115,000 metric 

8 Rapoport, I. B., and Sudzilovskaya, M. 8., Hydrogenation of Coals: Khim. Tverdogo Topliva, vol. 6, 
+ 1935, Dp. 736-749; Chem. Abs., vol. 31, 1937, p. 1582. L, 

1936 or se oat Koopmans, H., and Pieters, H. A. J., The Partial Hydrogenation of Coal: Fuel, vol. 15, 
, , DD. . . 

 Shtraler, F. E.. Makh, G. M., and Gakhtel, F. G., The Hydrogenation of Tar from Aleksandrisk 
Brown Coal: Jour. Appl. Chem. (U.S. 5S. R.), vol. 8, 1935, pp. 1888-1401 (p. 1401 in German). Eru, I. I., 

. Destructive Hydrogenation of Naphthalene and Tetralin. II.: Khim. Tverdogo Topliva, vol. 6, 1935, pp. © 
831-842; Chem. Abs., vol. 31, 1937, p. 1578. Rapoport, I., and Gritsevich, G., Destructive Hydrogenation of 
Tars. I. The Influence of the Coarseness of the Catalyst: Khim. Tverdogo Topliva, vol. 6, 1935, pp. 842~ 
851; Chem. Abs., vol. 31, 1937, p. 1587. 
_% Andreevskii, I. L., and others, Destructive Hydrogenation of Peat Tar. I. Hydrogenation in the 

Liquid Phase: Khim. Tverdogo Topliva, vol. 6, 1935, pp. 926-942; Chem. Abs., vol. 31, 1937, p. 1587. Al’tman, 
L. §., and ethers, Motor Fuel from Peat Tar. II. Destructive Hydrogenation in the Vapor Phase: Khim. 
Tverdogo Topliva, vol. 7, 1936, pp. 31-48; Chem. Abs., vol. 31, 1937, p. 1577. Vainshtein, S. M., and others, 
Motor Fuel from Peat Tar. III. The Characteristics of the Product of Hydrogenation: Khim. Tverdogo 
Topliva, vol. 7, 1936, pp. 359-367; Chem. Abs., vol. 31, 1937, p. 1577. 

& Moldavskii, B. L., and Pokorskii, V. N., Refining Motor Fuels by Hydrogenation. Removal of Sul- 
phur and Stabilization of Gasolines from Primary Tars: Khim. Tverdogo Topliva, vol. 6, 1935, pp. 9438-951; 
Chem. Abs., vol..31, 1937, p. 1577. 

68 Winter, H., Free, G., and Ménnig, H., Experiments on the Hydrogenation of a Primary Tar from a 
Westphalian ‘‘Flame’”’ Coal: Bergbau, vol. 49, 1936, pp. 147-150. Andé, S., High-Pressure Hydrogenation 

‘of Low-Temperature Tar. IV. Hydrogenation of Distillates from Low-Temperature Tar: Jour. Soc. 
Chem. Ind., Japan, vol. 39, 1936, pp. 133B-134B. Winter, H., and Free, G., Comparative Hydrogenation 
Experiments: Gliickauf, vol. 72, 1936, pp. 256-259. 

6 Pier, M., Coal Hydrogenation. A Comparison of Hydrogentation Products of Coal and Oil: Ind. and 
Eng. Chem., vol. 29, 1937, pp. 140-145. 

7 Berthelot, C., Hydrogenation of Coal and of Primary Tar: 15th Cong. Chim. Ind., Brussels, September 
1935, pp. 817C-822C. Production and Purification of Hydrogen for Hydrogenation of Coal: Génie civil, 
vol. 109, 1936, pp. 339-340 

1Schlattmann, O. and Koppenberg, H., The Industria] Production of Motor Fuels from Coal in Ger- 
many: 3d World Power Conference, Washington, D. C., September 1936, Sec. II, Paper 4-A, 20 pp. Motor 
Fuel Produced from Coal by Three Processes in Germany: Nat. Petrol. News, vol. 28, Sept. 9, 1936, pp. 
24E-34. Fischer, F.,and Pichler, H., Increasing Yields of Fluid Hydrocarbons by Performing the Eenzine 
Synthesis of Franz Fischerand Hans Tropsch in Steps: Brennstoff-Chem., vol. 17, 1936, pp. 24-29. Fischer, F., 
The Conversion of Coalinto Liquid Motor Fuels and Other Products by Way of Carbon Monoxide: Jour. 
Inst. Fuel, vol. 10, 1936, pp. 10-14; Coll. Guard., vol. 153, 1936, pp. 719-721. Conversion of Coal into Liquid 
by the Fischer Process: Petrol. Times, vol. 36, 1936, pp. 618-614. Conversion of Coal into Liquid Fuels by 
the Fischer Process: Chem. Ind., vol. 40, 1937, pp. 33-35. Motor Fuels from Coke: Gas Jour., vol. 216, 
1936, pp. 278-279. Hugel, C., Synthetic Petroleum and Its Derivatives: Ann. Off. Comb. Lia., vol. 11, 
1936, pp. 719-733. Thau, A., Synthetic Motor Spirit: Coal Carbonization, vol. 2, 1936, pp. 159-163, 
Muhlert, F., The Production of Motor Fuels and Oils by Synthesis in Germany: Chaleur et ind., vol. 17, 
1936, pp. 119-123. “Proteus’’, Synthetic Petrol by the Fischer Process: Gas World, vol. 105, 1936, pp. 362- 
368. Myddleton, W. W.,and Walker, J., The Production of Hydrocarbon Oils from Industrial Gases, 
Part II: Chem. and Ind., vol. 55, 1936, pp. 121T-124T. Wright, C. W., Germany’s Capacity to Produce 
Petroleum. Survey of the Substitute Fuel Industry: Petrol. Times, vol. 37, 1937, pp. 46-50.
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| tons of primary oils per annum are completed or under construction: 
The Rheinpreussen Colliery at Homberg, 30,000 metric tons primary 
products, consisting of gasoline, Diesel oil, soft and hard paraffin 
wax, oils for the production of domestic fats and other chemical uses, | : 
from blast furnace coke and coke oven gas;”? Ruhr Benzin, A. G. 
(subsidiary of Ruhrchemie), at Oberhausen-Holten,” and the Viktor 
Colliery at Castrop-Rauxel,” each 30,000 tons of oil per year from 
coke; Braunkohle-Benzin, A. G., Brabag, at Ruhland, north of 
‘Dresden, 25,000 tons of primary oils from the gasification of brown- - 

. coal briquets;”> Mittel. Deutsche Treibstoff und Oel Werke (subsidiary . — 
of Wintershall A. G.), at Kassel, 30,000 tons of primary oils from the 
gasification of brown coal.”© The Brabag and Ruhland plants were 
built by the Heinrich Koppers Co. of Essen.” Gas containing two parts 
hydrogen and one part carbon monoxide by volume, suitable for the 
synthesis of motor fuel, may be produced * (a) by converting part of 

| the carbon monoxide in water gas with steam in the presence of 
activated iron oxide at 500° C., to carbon dioxide and hydrogen, and 
scrubbing out the carbon dioxide with water under pressure; ’ (6) by 
alternately blowing steam-oxygen and steam-coal gas mixtures through 
an incandescent bed of coke;® (c) by passing natural gas mixed with 
steam over a nickel catalyst at 1,000° C.%' It is reported that the 
Kuhlmann Co. is erecting a Fischer-process plant in France * and that | 
the Mitsui Mining Co. is making a small commercial-scale installation | 
at the Muke Colliery in Japan.® — : 

Research on oils and chemical: products —Japanese and other in- : 
vestigators have contributed a number of papers on the action of | : 
various catalysts and operating conditions on the Fischer synthesis,* 

73 Indirect hydrogenation: Gas World, Progress in Coal Processing and Byproduct Treatment: Vol. 
105, Sept. 5, 1936, Coking Sec., p. 120. Gas Journal, Coal Processing and Byproduct Treatment, Koppers 
Developments: Vol. 215, 1936, p. 482. Colliery Guardian, Coal Processing and Byproduct Treatment. 
Development of the Koppers Coke Oven Co.’s Processes: Vol. 153, 1936, p. 419. The Situation in Germany. 
Ruhr Market—1936: Vol. 154, 1937, p. 130. Chemical Age, Coal Processing and Byproduct Treatment. 
New Methods of Dealing with Tar: Vol. 35, 1936, p. 187. : 

73 Chemical Age, The Fischer Process: Vol. 35, 1936, p. 367. 
4 Utilization of Coal Committee, The Production of Oils from Coke-Oven Gas: Institution of Mining 

—~- -- Engineers, Memorandum -19, August 1936,-p. 2;-Coll. Guard., vol.-153, 1936, pp: 380-381. --.—---- -----—--- 
75 See footnote 72. 
7 Chemical Trade Journal, New German Synthetic Benzine Project: Vol. 99, 1936, p. 50. 
77 Colliery Guardian, Coal Processing and Byproduct Treatment Development of the Koppers Coke- 

Oven Co.’s Processes: Vol. 153, 1936, p. 419. 
78 Fuel Economist, Production of Synthesis Gas at Freiberg: Vol. 12, 1936, p. 109. Industrial Gas Pro- 

duction from Solid Fuel: Vol. 12, 1936, pp. 115-118. 
79 Schultes, W., The Production of Water Gas and Gas for Synthesis from Bituminous Coal: Glickauf, 

vol. 72, 1936, pp. 2738-285. 
8 Studien und Verwertungsgesellschaft m. B. H., Process for Producing Synthetic Gas: British Patent 

458022, Dec. 10, 1936, 
#1 Karzhavin, W. A., Natural Gas. Conversion to Carbon Monoxide and Hydrogen: Ind. and Eng. 

Chem., vol. 28, 1936, pp. 1042-1044. Chemical Engineering Congress, Production and Utilization of Hydro- 
gen from Gases Containing Methane: 3d World Power Conference, London, June 1936, Paper C17, 17 pp. 

- Chemical Age, Oil from Coal in South Africa. Fischer-Tropsch Plant to be Erected: Vol. 36, 1937, 
p. 215. 
‘8. ournal of the Fuel Society of Japan, The Production of Gasoline by the Fischer Process: Vol. 15, 1936, 
. 89. 

P & Simek, B. G., and Kassler. R., Conversion of Carbon Monoxide by Water Vapor on Iron Catalysts: 
Mitt. Kohlenforschungsinst., Prag., vol. 2, 1935, pp. 125-141. Peters, K., and Winzer, K., Experiments 
on the Production of Light Spirit from Kogasin II by Cracking: Brennstofi-Chem., vol. 17, 1936, pp. 301- 
306. Kodama, S., and Fujimura, K., Catalytic Reduction of Carbon Monoxide at Ordinary Pressures. 
VIT. Influence of Alkali Content on the Iron-Copper Catalyst. VIII. Influence of the Proportions of 
the Two Metals on the Iron-Copper Catalyst: Sci. Papers Inst. Phys. Chem. Res. Tokyo, vol. 29, 1936, 
Dp. 272-279, 280-284. Tsuneoka, S., and Murata, Y., Synthesis of Benzine from Carbon Monoxide and 
Hydrogen at Ordinary Pressure. X XVII. Ni-Co or Cobalt Alloy Catalysts. XXVIII. Nickel-Alloy 
Catalysts: Jour. Soc. Chem. Ind., Japan, vol. 39, 1936, pp. 267B-278B; Institute of Physical Chemistry 
Research, Tokyo, Scientific Papers, vol. 30, 1936, pp. 1-29. Murata, Y., Tsuneoka, S., and Ishikawa, S., 
Synthesis of Benzine from Carbon Dioxide and Hydrogen at Ordinary Pressure. X XIX. Influence of 
Tube Width and Length of Layer of Catalyst. XXX. Influence of the Amount of Contact on the Re- 

\ action. XX XI. Influence of the Velocity of the Gas Stream on the Reaction: Inst. Phys. Chem. Re- 
search, Tokyo, 1936, Science Papers, vol. 30, 1936, pp. 30-39, 40-51, 52-59.



954 MINERALS YEARBOOK, 1937 

and work has been done on the synthesis of lubricating oils.* Methane 
and higher hydrocarbons can be formed from mixtures of carbon 
monoxide and hydrogen in the presence of metallic molybdenum, 

_ molybdenum sulphide alone, or a molybdenum sulphide-silica gel 
mixture. A timely and informative volume by Ipatieff,®” and other 
important contributions on high-pressure reactions have been pub- 
lished .® 

New uses for coal.—Interesting new uses for coal proposed during - 
the past year are use of (a) anthracite slush as the granular material 
that is mixed with clay and either common salt or calcium chloride 
for building so-called “stabilized roads’’;*® (6) anthracite breaker 
waste as a light-weight aggregate for concrete; (c) production of | 
a base-exchange material for water softening from bone coal by treat- 
ing it with a sulphonating agent under the action of heat until the 
granules have expanded but not disintegrated, and removing the 
excess acid by washing;*™ (d) ground coal as filler in road tars,” and 
as a fertilizer ingredient;* (¢) manufacture of brick from fly-ash;™ 
(f) production of mellitic acid by the chemical oxidation of coal or 
graphite;* and (g) production of active carbon for gas masks from 
durain (splint) coals.™ 

85 Koch, H., Synthetic Lubricants: Ztschr. Ver. Deut. Ing., vol. 80, 1936, pp. 49-51. Some Properties 
of Synthetic Lubricating Oils from Kogasin: Brennstoff-Chem., vol. 18, 1937, pp. 121-127. Berthelot, C., 
The Preparation of Lubricants from Coal: Chim. et ind., vol. 36, 1936, pp. 270-280. Chemical Age, Manu- 
facture of Lubricating Oils from Coal. Condensation of Olefines and Chlorinated Hydrocarbons with 
Aromatic Hydrocarbons: Vol. 35, 1936, p. 129. 

8 Sebastian, J. J. S., The Catalytic Reduction of Carbon Monoxide to Methane at Atmospheric Pres- 
sure: Carnegie Inst. Technol. Coal Research Lab. Contrib. 35, 1936, 8 pp. 

87 Ipatieff, V. N., Catalytic Reactions at High Pressures and Temperatures: The Macmillan Co., New 
York, 1936, 786 pp., $7.50. 

8 Morgan, G. T., Application of High Pressure in the Synthesis of Organic Compounds: Chem. Eng. 
Cong., 3d World Power Conference, London, June 1936, Paper Gs. Taylor, R., High-Pressure Synthesis 
of Aliphatie Compounds: Gas World, vol. 104, Apr. 4, 1936, Coking Sec., pp. 38-43. Eguchi, T., The 
Synthesis of Methanol from Coal: Chem. Eng. Cong., 3d World Power Conference, London, June 1936, 
Paper G6; Fuel Econ., vol. 11, 1936, pp. 417-420. 

8 Coal Age, Anthracite Industry Presses Drive on Costs and Products: Vol. 42, 1937, pp. 53-56. 
90 See footnote 89. 
% Furness, R., and Joseph Crossfield & Sons, Ltd., Improvements in or Relating to the Production 

. and Use of Base-Exchange Materials: British Patent 455374, Oct. 14, 1936. 
% Lougarre, J., Developments in the Use of Coal Filler in Hydrocarbon Binders: Sci. et ind., Special 

Number la Route, 1936, pp. 103-104. 
% Peter, ©., Soil Conditioner: U.S. Patents 2059599 and 2059600, Nov. 3, 1936. 

. % The Steam Engineer, Pulverized Coal Fly-Ash for Brick Making: Vol. 5, 1936, pp. 280-281, 337-338. 
95 Juettner, B., Mellitic Acid from Coals, Cokes, and Graphites: Jour. Am. Chem. Soc., vol. 59, 1937, 

pp. 208-213. 
%® Chemistry and Industry, The Production of Absorbent Carbon from Coal: Vol. 55, 1936, pp. 228T- 

225T. See.also Fieldner, A. C., Hall, R. E., and Galloway, A. E., A Study of the Production of Activated 
Carbon from Various Coals and Other Raw Materials: Tech. Paper 479, Bureau of Mines, 1930, 30 pp. 
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| Production of fuel briquets in 1936 amounted to 1,124,973 net tons 
valued at $7,043,133 f. 0. b. plants. Records of production have been | 

kept since 1907, and the output has exceeded that for 1936 only in : 

1929 when 25 plants produced 1,212,415 net tons valued at $9,515,205. 
Thirty-two plants, the largest number in the history of the industry, 
were in operation in 1936. Several of the new plants which started 
operations in 1936 worked only a few months at the end of the year 
and therefore produced only a small proportion of their probable 

_... amnnualoutput. 
The volume of packaged fuel produced in 1936 was 66,427 net tons, a 

or more than double the production of 1935, and the number of operat- 
ing plants increased from 25 jn 1935 to 48 in 1936. Because of its 
special] form, such fuel is not included in the statistics of the briquet 
industry which relate to the production of unwrapped briquets only. 
Developments in the packaged-fuel industry are discussed. separately | 
in this report. _ . 

Trends in the industry since 1907 are summarized in the following © 
table: | 

| 955
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Salient statistical trends in the fuel-briquet industry in the United States, 1907-86 
Y . 

[The statistics in this and the following tables cover all types of briquets and boulets except the cube-shaped 
types wrapped in paper and sold under the name “Packaged Fuel.’ Data regarding the latter are given 
separately on pp. 966 to 968] 

eee 

OTT ooooT | om. Con- of Num- | Aver- | per ton, f.o.b. 
East- | Cen- | Pacific orts |SU™@P-| prod- | berof | age plant 

Year or yearly ern tral | Coast | Tota] | POF | tion 1 uct, | plants | output |_________ 
average States | States | States | — thou- in per 
tt sands | opera- | plant, | Penn-| Cen- | 

: | of tion | tons | Syl- | tral 
Thousands of net tons dollars vania |States 

YEARLY AVERAGE 

1907-9. ...-----....} @ (2) (2) 99 (3) 99 345 12} 8,691 (?) (?) 
1912-15. 22-22. 76 90 53 219 (3) 219 | 1, 037 17 | 13,179 | $2.68 | $4.62 
1916-20... 22. 129 172 107 408 (3) 408 | 2,763 13 | 30,640 | 4.17 7. 48 

. 1921-25... 188 299 140 627 12 639 | 5,418 14 | 48,672 | 6.04 9. 07 
1926-30. ..--....--- 268 648 115 | 1,031 84} 1,115 | 8, 354 22 | 47,646 | 6.42 8. 36 

. 1931~35............} . 220 374 59 653 40 693 | 4,374 27 | 23,879 | 5.06 a. 18 

YEAR 
1929... ee 325 788 99 | 1, 212 89 |} 1,301 | 9,515 25 | 48,497 | 6.22 8.13 

* 1980. ..2222222 LLL 301 641 87 |; 1, 029 73 | 1,102} 8,029 25 | 41, 155 6.22 8.13 
1931.22.22 243 382 73 698 61 759 | 5, 261 27 | 25,864 | 5.90 8. 11 

. 1982.22 128 296 47 471 80 551 |. 3, 459 26 | 18,100 | 5.21 7. 60 
1933.......-..2---- 155 318 57 530 42 572 3, 498 27 | 19, 646 4.89 6. 71 
1934.22 264 388, 53 705 ji. .---.] 705 4, 276 27 | 26,106 | 4.69 6. 54 
1935. .2.--- le 310 485 66 861 17 878 | 45, 476 29 | 29,680 | 4.60 | 47.16 
1936__..2--.2-22-.- 352 701 72 | 1,125 20 | 1,145 7, 043 32 | 35, 155 (5) 6. 95 

. : Froduction plus imports; the quantity exported has been negligible. 
| ‘Not available before 1912. 

3No record of imports is available before 1919, but the quantity imported prior to that time was 
negligible. | 

evised. - 
5 Figures cannot’be revealed for 1936. | SO 
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FIGURE 64.—Production and imports of fuel briquets, number of plants in operation, and average price 
received, f. 0. b. plant, 1915-36.
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Production.—Production of briquets in 1936 was 1,124,973 net tons, 
an increase of 264,266 tons or 31 percent over 1935. The three ~ 
geographical regions shared in this increase, but the greatest gains were . 
made in the Central States (Wisconsin in particular). 

Wisconsin is the only State for which production and value can be | 
published without revealing the results of operations of individual 
companies. The nine plants which operated in Wisconsin in 1936 
produced 588,163 tons valued at $4,178,981, which compares with six 
plants producing 410,715 tons valued. at $2,986,847 in 1935. Thus, : 

in 1936 this State alone produced 52 percent of the national output and oe 
59 percent of the total value. a | 

Four plants in West Virginia and Pennsylvania (two in each State) 
produced 331,478 tons valued at $1,341,218. Other States producing _ 
over 20,000 tons and in relative order of importance were Oregon, 
Missouri, North Dakota, and Massachusetts. | 

In all, briquets were manufactured in 18 States in 1936 compared 
with 16 in 1935. The one plant operating in Oklahoma in 1935 was 
idle in 1936. Three States (Illimois, Indiana, and Michigan) had no 
production in 1935 but reported a small production in 1936. | 

Co Fuel briquets produced in the Untied States, 1935-36 - — 

Bn - | 1935 | 1936 | 

- | _ 7 Og . Percent of | 
. OO change in— 

- -  . | Nettons| Value | Net tons Value : : 

| | | : | Tonnage | Value 

Eastern States_.........-.......-...--| 309, 416 | $1, 386, 137 351, 502 | $1, 471, 884 +13. 6 +6. 2 
Central States. ...-.......-.-.-.-----.| 485,010 | ! 3, 474, 542 701, 544 | 4,878, 200 +44.6 | +40.4 

Pacific Coast States.--.----.-------.-] 66,28) | 615,449 | 71,027 | 603,049 | +85 | 112.6 
| | 860, 707 | 15, 476,128 | 1,124,973 | 7,043,133 | +30.7 | +28.6 | 

—Tppstegn Te 

_ Monthly production—The manufacture of briquets is highly 
_ seasonal, because they are used chiefly for house heating. Output 

increases rapidly during the late fall months with a maximum pro- 
duction reached during the winter, followed by a decline during the 
spring and low output in the summer. Maximum monthly produc- © 
tion in 1936 was in February, when 209,765 tons were produced, 
nearly six times the output of the low month—July. It will be re- 

| called that the winter of 1935-36 was especially severe, particularly 
the month of February in the Middle West and in the East. 

Monthly production of fuel briquets in the United States, 1934-36, in net tons 

| Month - 1934 1935 1936 Month 1934 1935 1936 

January..........-] 3,607 | 133,332 | 146, 469 || August_...........| 38,265] 41,674] 53,454 
February.-......---}| 71, 757 85, 578 209, 765 || September.........| 64,420 | 74, 794 78, 889 
March........-....| 55, 550 46, 165 68, 593 |} October......._..._| 77,896 | 112, 152 129, 829 
April._....-.....-..] 29, 104 45, 432 40, 870 || November..-......| 83, 467 97, 393 134, 250 
May......-..------| 39,692 47, 328 45,421 |] December____-...-| 111,836 | 118, 185 127, 810 
June......---.--...| 22581 | 34,334] 52, 638 | _|___"— ; 
July-.-------.-7"] 26,681 | 24; 340 | 36, 986 704, 856 | 860, 707 | 1, 124,973
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Value.—The total sales value of the briquets manufactured in 
1936 was $7,043,133, f. o. b. plants, a gain of 29 percent over 1935, 
The gain in total value is due to the 31-percent increase in production. 
The average value, which was $6.36 in 1935, declined to $6.26 in 

— 1936. : | 
The average for the entire industry is of doubtful significance 

because of differences in cost of raw material, in freight charges 
involved in delivery of raw fuel to briquetting plants, and in prices 
of other fuels with which briquets have to compete. 

Average value per net ton of fuel briquets produced in the United States, 1934-36 

1934 1935 1936 

Eastern States._....-.------------------------------------------+--- $4, 72 $4. 48 $4, 19 
a Central States. __-..-----------------------------------------+-+----- 6. 54 17,16 6. 95 

Pacific Coast States...-.-.------------------------------------------ «9, 33 9. 29 9. 64 

| | 6.07 16, 36 6. 26 

| i Revised. | | 

| The average value for the Eastern States in 1986 was $4.19 com- 
| pared with $6.95 for the Central States. In the Eastern States nearly 

a all the production comes from plants located chiefly in the low-volatile 
fields of southern West Virginia and in the anthracite region of Penn- 
sylvania, where the price of raw fuel does not involve freight charges. 
Hence, the f. o. b. price of briquets at these plants was relatively low. 

| In the Central States 84 percent of the production comes from plants 
| at coal docks on Lakes Michigan and Superior. The raw fuel for 

such plants involves a considerable freight charge. 
Technical developments.—Measured by tonnage or by value of 

production, fuel briquetting is a small factor in the American fuel 
industry. Nevertheless, it is interesting to note that research and 
experimentation are in progress to improve the technology of manu- 
facture and to find new uses for raw coal. . 

Since 1931, the Illinois State Geological Survey, under the direction 
of Dr. M. M. Leighton, has been carrying on laboratory research to 
develop a smokeless briquet that could be made from Illinois coals 
without the use of a binder.' The process developed includes pre- 
heating of the raw coal to drive off moisture and some volatile matter; 

’ then pressure is applied by impact to form the briquets. Dr. Leighton, 
in a written communication dated April 13, 1937, states— 

The process developed by Dr. Robert J. Piersol * * * for making smoke- 
less briquets without a binder from Illinois bituminous coals is covered by U. 8. 
Patent No. 2021020 and Canadian Patent No. 358755. Doctor Piersol has 
developed a new-type briquetting press, with patent applied for, for large-capacity 
commercial production of briquets according to his process. While no smokeless 
impacted briquets are being manufactured in Illinois at this time, it seems prob- 
able that some coal companies will be operating this process on a commercial 
scale within the coming year. It is estimated that the production cost will be 
from $0.50 to $1.00 per ton of smokeless briquets. 

1 For details of this research work the reader should consult— 
Piersol, R. J., Briquetting Illinois Coals Without a Binder by Compression and by Impact: Rept. of In- 

vestigations 31, Illinois State Geol. Survey, 1933, 70 pp. Briquetting Mlinois Coals Without a Binder by 
Impact: Rept. of Investigations 37, Illinois State Geol. Survey, 1935, 75 pp. Smokeless Briquets; Impacted 
Survon 1436 30 DR Partially Volatilized Illinois Coals: Rept. of Investigations 41, Illinois State Geol.
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An interesting 100-page booklet entitled ‘Fuel Briquetting’’, by 

R. A. Strong, E. Swartzman, and E. J. Burrough.was published early | 

in 1937 by the Department of Mines and Resources, Ottawa, Canada, 

and sells for 25 cents (Canadian). Any person interested in the 

technology or economics of the fuel-briquetting industry will do well 

to consult this up-to-date report. The principal subjects imclude 

history of briquetting, processes, binders, equipment, investigations 
of briquetting in North America, economics of the industry, and an 

appendix review of patent literature. noe 
- Number and location of plants—Thirty-two plants reported com-. 

mercial production of briquets in 1936 compared with 29 in 1935. 
Six new plants started in 1936, while three plants which operated 
in 1935 were idle in 1936. The new plants are in the Middle West, 
as follows: Illinois—Alwart Brothers Coal Co. (Chicago), Indiana— 

The Gem Coal Co. (Indianapolis), Michigan—Scheele Fuel & Supply 
Co. (Jackson), and Wisconsin—Pugh Coal Co. (Racine), C. Reiss 

Coal Co. (Green Bay), and Ubbing Fuel & Dock Co. (Port Washington). 
The estimated annual capacity (not to be confused with actual 

production) of the six new plants is about 120,000 tons, whereas the | | 

estimated capacity of the three idle plants was about 45,000 tons. 
In addition to the six new plants in 1936, notices in the trade journals © 

report new plants starting operations early in 1937 at Chicago (South a 

Chicago Coal & Dock Co.”) and at St. Paul (Twin City Briquet Co.*). 
On the other hand, two plants, one of which is in Boston (American 
Briquet Co.*), were to be dismantled early in 1937. — 

Briquetting plants operated in the United States in 1936 

[Does not include makers of paper-wrapped briquets sold under the name “packaged fuel’’] 
nn 

. Date 
put | Raw fuel used, as : 

State Name and address of operator Location of plant in reported by pro- 
oper- ducer 

ee | ation . 

Eastern States: 
Massachusetts.....| American Briquet Co., 1505 Phila- | Charlestown--.---| 1929 | Anthracite. 

delphia Bank Building, Phila- 
delphia, Pa. 

Do.__......-...| Staples Coal Co., 80 Federal Street, | Fall River. ..-----} 1932 | Anthracite and bi- 
Boston, Mass. tuminous slack. . 

Pennsylvania__....| American Briquet Co., 1505 Phila- | Lykens- -.-----.---| 1920 Anthracite. 

delphia Bank Building, Phila- 
delphia, Pa. 

Do.............| Henriette Coal Mining Co., 15 | Dunlo_..-._--.----| 1929 | Bituminous low- 
Moore Street, New York, N. Y. volatile. 

West Virginia___...| Berwind Fuel Co., 310 South | Berwind---.-------| 1929 Do. 
Michigan Avenue, Chicago, Ml. 

Do.............} Raleigh-Wyoming Mining Co., | Glen Rogers......-| 1932 Do. 
230 South Clark Street, Chicago, 

Central States: " 
Arkansas........-.. Patis Purity Coal Co., Box 341, | Paris........-...--| 1935 | Anthracite. 

aris, ATK. , 

Do...........-.| Dixie Modern Coal Co., 421 Com- | Ft. Smith........_| 1935 | Semianthracite. 
merce Building, Pittsburg, 

. ans. 

Colorado.........--| Acme Smokeless Fuel Co., 212 | Salida_--...--.-----]} 1931 | Anthracite and bi- 
Davidson Building, Bay City, tuminous slack. 

icn. 

Illinois.............| Alwart Brothers Coal Co., 1854 |Chicago_.__.-.....} 1936 | Bituminous low- 
Webster Avenue, Chicago, Ill. _ volatile. 

Indiana..._.....-..| Gem Coal Co., 1125 Roosevelt | Indianapolis. -----| 1936 Do. 
Street, Indianapolis, Ind. 

Michigan.__.......| Scheele Fuel & Supply Co., 545 | Jackson-_.-..-.---| 1936 Do 
North Jackson Street, Jackson, 
Mich. | 

2 Coal Heat, January 1937, p. 73. 
3 Black Diamond, Aug. 15, 1986, p. 44. . ~ 

‘Saward’s Coal Trade Journal, Dec. 19, 1936, p. 776. oO .
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Briquetting plants operated in the United States in 1986—Continued 
en eee eee en ee eee NT LL LL LE LA SS ee rer PS iSeries 

. ~ | Date 
. put | Raw fuel used, as 

State Name and address of operator | Location of plant in reported by pro- 
oper- ducer . 
ation 

Minnesota..-......| Great Lakes Coal & Coke Co., 910 | St. Paul_...._..___] 1935 | Petroleum coke. 
South Michigan Avenue, Chi- | © 
cago, Ill. 

Missouri_-....-....| Binkley Coal Co., 230 North | Kansas City...___| 1909 | Anthracite and 
Michigan Avenue, Chicago, Ill. semianthracite. 

Nebraska---_...-..| Christopherson & Renstrom Co., | Omaha..-_...-....| 1932 | Petroleum coke. 
30th and Boyd Streets, Omaha, 

ebr. 
North Dakota--...._| Lehigh Briquetting Co., Universal | Lehigh..........._| 1929 | Lignite char. 

. Building, Fargo, N. Dak. | 
Texas...._-....---.| Magnolia Petroleum Co., P. O. | Chaison....._._-..| 1930 | Petroleum coke. 

Box 900, Dallas, Tex. 
Wisconsin.......-..| Berwind Fuel Co., 310 South | Superior._........| 1912 | Bituminous low- 

Michigan Avenue, Chicago, Tl. volatile. 
Do...-.---.----| ©. Reiss Coal Co., Reiss Building, | Sheboygan_.-..-.-| 1983 | | Do. | 

Sheboygan, Wis. . - 
Do._..---------|-----d0_......-.--..--------------..| Green Bay_____.__| 19386 Do. . 
Do-_..__..-..---| Panda Briquet Co., 1019 Foshay | Ashland_......____} 1931 Do. 

Tower, Minneapolis, Minn. «© - 
Do_-.._...----.-} Stott Briquet Co., Inc., 1204 East | Superior......_.__| 1909] Anthracite and bi- 

First National Bank Building, tuminous, low- 
St. Paul, Minn. volatile. — 

Do.....---..--.| United Coal & Dock Co., 700 West | Milwaukee-_.......| 1928 | Bituminous, low- 
| Wisconsin Avenue, Milwaukee, 2 _ volatileand high- . 

Wis. oo | temperature 
= coke. 

Do.__..---.-.--| Coal Processing Corporation, 230 | Superior...----.-.] 1935 | Bituminous low- 
. South Clark Street, Chicago, Il. volatile. 

. Do_.-_.-.-..--.| Pugh Coal Co., Racine, Wis_.....| Racine_...-.-_.__-] 1936 Do. . 
Do._----.------| Ubbink Fuel & Dock Co., Wiscon- | Port Washington__| 1936 Do. 

sin Street and Grand Avenue, . 
Port Washington, Wis. 

Wyoming____.--...| Great Lakes Coal & Coke Co.,910 | Casper..........._| 1935 | Petroleum coke. 
South Michigan Avenue, Chi- 
cago, Ill. 

Pacific Coast States: 
California__........| California Fuel & Utilities Inc., | Compton__-_-_-__._| 1931 Do. 

P. O. Box 390, Compton, Calif. 
Do-..-..........| Los Angeles Briquet & By-Prod- | Los Angeles._..___| 1933 Do. 

uct Co., 6623 McKinley Avenue, 
Los Angeles, Calif. 

Oregon__..._.-.....| Portland Gas & Coke Co., Public | Portland._......_.| 1913 | Carbon residue 
. Service Building, Portland, Oreg. from oil gas. 

Washington...._.._| Pacific Coast Coal Co., Foot of | Renton.........._| 1914 | Bituminous high- 
Main Street, Seattle, Wash. volatile. 

Do-.............| Calkins Pressed Fuel Co. of Ren- |...--do__...-.....__| 1934 Do. 
ton, Renton, Wash. Do 

The success of a briquetting plant depends upon factors such as 
location, freight rates, accessibility to markets, prices of competing 
fuels, and cost of raw material. In the following table the production 
in 1985 and 1936 is grouped according to location of plant with 
reference to source of supply of raw fuel. 

Production of fuel briquets growped according to location of plants with reference to 
supply of raw fuel 

. Change in 1936 com- 
Net tons pared with 1935 

1935 1936 Net tons Percent 

Produced at or near Lake Superior or Lake Michigan 
coal docks.._._-._--__---.-- eee ee 410, 715 588, 163 +177, 448 +43. 2 

Produced at coal mines_.--._._.__.-_.-.---------------- 309, 015 371, 753 +62, 738 +20. 3 
Produced at or near petroleum refineries and oil-gas 

Plants......2.2- 2-2 eee eee 80, 951 83, 379 +-2, 428 +3. 0 
Other locations !_.2 2 eee eee 60, 026 81, 678 +21, 652 +36. 1 

860,707 | 1,124,973 | +264, 266 +30. 7 

1 1935—Boston and Fall River (Mass.), Salida (Colo.). Kansas City (Mo.), St. Paul (Minn.), and Omaha 
(Nebr.); 1936—Boston and Fall River (Mass.), Salida (Colo.), Kansas City (Mo.), St. Paul (Minn.), Omaha 
(Nebr.), Chicago (Il.), Indianapolis (Ind.), and Jackson (Mich.).
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a Size of. plants——In the following table the plants are classified 

according to their actual annual output. A more definite indication 

of size would be a measurement of the annual capacity of each plant, 

but it is difficult to arrive at an accurate method of determining ca- 

pacity because of seasonal variations in production. Thus some 

plants operate three shifts per day for 25 or 26 days per month during | 

the winter and only one shift per day for 10 or 15 days per month 

during the summer. A modifying factor to be considered in studying 

| the following table is the fact that a new plant with large capacity _ 
—... - may start. operations in N ovember or December, and its output for 

: these few months may be only a small fraction of its annual output 

in the succeeding year. A conservative estimate of annual capacities 

for the six new plants which began operations in 1936 would show that — | 

18 plants instead of 15 could have produced more than 10,000 tons 

in 1936, and instead of 11 plants producing less than 2,000 tons, there 

would only be 6. | | 

Classification of briquetting plants by size of output, 1934-36 . 
a 

Number of plants . Number of plants . 

Output, net tons ee - Output, net tons ————_—___—_—_- 

1934 1935 1936 | 1984 | 1935 1936 | 

Less than 2,000_.......---------| 8] -8 11 || 25,000 and less than 100,000-..--| 8 5 4 
2,000 and less than 5,000_....... 3 2 1 }{ 100,000 and over-..--..----.----- 1 4 5 

5,000 and Jess than 10,000_-..--- 3 6 5 —_—_|-——-|-——_— 

10,000 and less than 25,000...--.- 4 4 6 . 27 29 32 

Raw fuels.—A wide variety of raw fuels continues to be used, ranging | 

from North Dakota lignite (after carbonization at low temperature) 

to Pennsylvania anthracite and including low- and high-temperature a 

coke, oil-gas residue, and petroleum coke. : - . 

Classification of briquetting plants, by kinds of raw fuel used in 1936 | 

Kind of raw fuel used: plants 

Anthracite or semianthracite fines. .__.---------------------------- 9 

Mixture of anthracite or semianthracite and bituminous......-------- 3 | 

Bituminous: | 

Low-volatile._.._..__--------------------------------------- /14 : 

High-volatile....----------------------------------------reer 2 

Semicoke (low-temperature coke or char) --------------------------- 1 

Carbon residue from the manufacture of oil gas_.__----------------- 1 

Petroleum coke_._...-------------------------------------------- 6 

| | 32 | 

11 plant using low-volatile coal also reported using breeze of high-temperature coke. 

The total quantity of raw fuel briquetted in 1936 was 1,066,570 net 

tons, of which semibituminous coal was the most important. Four- 

teen plants used 582,232 tons of low-volatile coal, which represents 

55 percent of the total raw-fuel tonnage.
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Raw fuels used in making briquets in the United States, 1925, 1929, and 1935-36, in : 
| net tons 

ee 
Net tons - Percent of total 

| 1925 1929 1935 | 1936 | 1925 | 1929 | 1935 | 1936 

Anthracite and semianthracite , 
culm and fine sizes___.__..-_.__] 383, 189 408, 967 | 259, 553 296,806 | 45.4) 3441] 31.51! 27.8 

Semibituminous, bituminous and 
sub-bituminous slack.....______| 394, 486 711, 459 | 449, 570 645,896 | 46.7 | 59.9] 5461] 60.6 

Semicoke, coke, oil-gas residue, |- 
and petroleum coke_...___...__| 66,915 67, 513 | 114, 596 123, 868 7.9 6.7 | 13.9] 11.6 

844, 590 | 1, 187,939 | 823, 719 | 1,066, 570 | 100.0 | 100.0 | 100.0 | 100.0 
eee dd 

Binders and recarbonization.—Asphaltic pitch is the binder most 
frequently used in briquet manufacture. Of the 32 plants active 

| in 1936, 19 used asphaltic pitch exclusively. Of the other plants that 
used binders, two used starch, water, and asphalt; one briquetting 
asphalt; one coal-tar pitch and asphaltic pitch; two petroleum asphalt; 

, one aspholeum; two starch; oné mixed pitches; and one road oil. One 
plant that briquetted the carbon residue from the manufacture of 
oil gas required no binder. One other plant reported that briquets 
were made from low-volatile coal without the use of a binder. The 
production of this plant was small, and all sales were local. | 

One producer recarbonized the briquets to drive off the smoke from 
the binder. Two others reported partly recarbonizing the briquets. — 

| Classification of briquetiing plants, by percentage of binder used in 1936 

Number of 
Binder used: oe plants 

Using no binder_-____---____--____--__2- eee 12 
Using— | | 

| Less than 5 percent binder________._..____-_______________._...._.. 4 
5 and less than 7 percent. ___-----__------------- eee ee eeeee--, 15 
7 and less than 9 percent._-_______.__-_____-_-__ 2 ee. 10 
9 percent and over_..________________ eee sg 

. , 32 
11 plant uses carbon residue from the manufacture of oil gas, and 1 plant uses low-volatile bituminous coal 

as raw fuel. 

Weight and shape.—Briquets weighing 2 to 4 ounces dominate the 
market. In 1936, briquets of this size were made at 19 plants and 
comprised 89 percent of the total production. 

| Prevailing weight of briquets manufactured in 1936 
me 

Number of | Production of briquets | 
plants 

Weight of briquet (ounces) making = |~———__-—____—— 
briquets of 
specified Net tons Percent - 

| Ssizel 

Less than 2.22 oo 5 51, 543 4, 58: 
2 and under 3___--___--__._ eee 15 | 802,047 71. 29 
3 and under 4_______-_____ eee 4 194, 684 17.31 
4 and under §_____.-.______- 2 nee eee 3 59, 651 5. 30 
5 and under 6_________.____ eee 2 
6 and under 10___________-__-__ 8 1 6, 395 257 10 and under pocorn ones e ccc nec ttecceeece 1 
16 and under 25_-_._____._-.- eee 
42 and over_______._-__ 2 2 \ 10, 658 - 95 

Total. - 222222222 eee 32 | 1,124,973 100. 00 eee ee 
1 Several plants made briquets of more than 1 size, hence the sum of the items in this column exceeds the 

total number of briquetting plants.



| FUEL BRIQUETS | 963 

The type of briquet most frequently reported is pillow-shaped. Of — 

the 32 plants active in 1936, 19 made pillow-shaped briquets, 4 cubes, 

3 cylindrical, 2 ovoid or egg-shaped, and 1 trapezoidal. One plant re- | 

ported making three different shapes—pillow, cylindrical, and ovoid. 

Another plant made pillow and cylindrical shapes, and still another 

- made oval and rectangular shapes. | 

Principal expenses and value added by manufacture.—The following 

table has been prepared from information published by the Bureau 

of the Census. The Census classification of the fuel-briquet industry _ - 

—-- ineludes only these establishments with an output valued at $5,000 | 

or more, in which briquets are the chief products made. The Census, © 

therefore, excludes briquets produced at petroleum refineries or at 

city gas. works, but the returns are representative of independent 

briquetting plants. The margin between value of product and prin- 

cipal expenses does not represent all profit, as numerous other unre- 

ported charges would also have to be deducted. 

Analysis of Census of Manufactures data on production of fuel briquets, 1931, 1933, 

and.1935 

ee 

| 1931 1933 1935 

Item a OO - 

Total Per ton Total | Perton Total | Per ton 

| 
| | ee 

Number of establishments in the . 

industry..------------------------ 23 |....------ 24 |__-------- 25 |.--------- 

Production (net tons) -.-.----------- 611, 179 |..-------- 476, 471 |_--------- 794, 792 |.--------- 

Principal expenses: | , 

Salaries......-------------------| 1 $184, 000 1 $0. 22 $106, 137 $0. 22 | 2$175, 000 2 $0. 22 

Wages......------------------=- 356, 633 . 58 261, 590 . 55 386, 131 . 49 

Materials, power, and fuel used 
for power at plant.....-.------| 3, 034, 691 4.97 | 1,885, 567 3:96 | 3,393, 544 4, 27 . 

Total._....-------------------| 3, 525, 324 5.77 | 2, 253, 294 4,73 3, 954, 675 4 98 . 

Value of product, f. 0. b. plant-.-..-| 4, 567, 853 7,47 | 2,943, 799 6.18 | 4,912, 578 6.18 

Margin between value of product 

______ “and expenses itemized above 3.....| 1,042,529 | __-1.70 690, 505 1.45 957, 903 1, 20 

1 Data on salaries paid were not collected in the Census of 1931. The figures used have been estimated 

from the corresponding returns in 1929 and 1933. 

2 Estimated on basis of 1933 returns at 22 cents per ton. 

3 Not to be confused with profit. Charges for interest, depreciation, taxes, insurance, workmen’s com- 

pensation, rent, and advertising and all other expenses not itemized above also would have to be deducted. 

Distribution. —Briquets are widely used. In 1936 they were pro- 

duced by 32 plants in 18 States. The product of these plants was 

shipped to 41 States, District of Columbia, and Alaska and exported 

to Canada. The largest consumption was In Minnesota, followed 

by Wisconsin. These two States together consumed 45 percent of 

the 1936 production. 
A large tonnage of bituminous coal moves over the Great Lakes 

during the summer months and is stored at the head of the Lakes 

at such ports as Sheboygan, Milwaukee, and Superior, Wis., and 

Duluth, Minn. During the winter months when the Lakes are 

closed the coal 1s reloaded and shipped into the Northwest. The 

fine coal which results from frequent handling has a lower sales value 

than the coarse sizes, but a higher-grade product can be made by 

briquetting, and thus a better realization 1s obtained. Hence, the 

largest center of briquet production 1s in Wisconsin. Briquets appar- 

ently find a good market in the cities and towns of Wisconsin and 

Minnesota.
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. : Fuel briquets of domestic manufacture consumed in the United States and exported : to Canada, 1985-86, in net tons : Tee 

Shipped into— 1935 1936 Shipped into— 1935 1936 

: Alaska.....-.------------ 467 271 || Nevada....-...-....--.-..-.- BI |... Arizona....-- 222-2 80 |_-__2 LL New Hampshire_..___._._.___ 1, 979 1, 636 Arkansas... 2. 38 34 New Jersey_-.....-.-......._.] 2,777 2, 849 California_...-...-_-... 8,094 | 6,585 || New Mexico__...22222 70 21 Colorado ..........._2 2. 8. 775 |. 441 || New York....._.__. oo 58, 021 57, 434 Connecticut_.........--------| 2, 240 3,312 || North Carolina....-.--2..----| 5, 090 6, 935 Delaware.___-.-.-.-2--_2_ | 285 504 {| North Dakota______._....____ 60, 419 72, 006 District of Columbia________- 464 1, 234 |} Ohio... -2 eee} 9, 459 17, 224 Florida__..-...222.222 22 387 585 |} Oklahoma._._._._-... 0.0 92 j-.-- Le Georgia.........-.- 0 29 297 || Oregon._...-._.. 41,130 | 46, 883 Idaho... lee ee}. 402 356 Pennsylvania__...._._._._.___ 24, 329 21, 003 Tinois... 2-2-2] 18, 881 29,371 || Rhode Island.............____ 6, 165 6, 740 Indiana. _..-22.-- 6, 382 10, 664 South Carolina__________.____ 515 743 Towa_..--2---2-22---.-------| 23, 068 35,412 || South Dakota__.._......_____ 43, 596 61, 906 Kansas__._..22.---..-.-_____- 4, 841 7,201 |} Tennessee__....-.-...--.-.-.-|.... . O11 Kentucky__...2--22222-22-___| 187 606 || Texas_.... 2-2-2 4, 350 6, 443 Louisiana.....-._..._.____- 782 1,228 || Vermont_..__-............_. 354 458 Maine..__.........__-_.--.-.. 677 770 || Virginia. _-.2- 2202222222} 14, 758 17, 925 Maryland.._....-..._.....__- 3, 323 4,247 || Washington.____.........____ 16, 917 16, 842 Massachusetts__.............-| 56, 809 47,378 || West Virginia.........._.____ 1, 730 3, 047 Michigan_....-...........__ 35, 472 54,506 || Wisconsin..._....._......____ 154, 857 218, 848 | Minnesota_.............-....-| 195,384 | 289, 909 || Wyoming-.___.....---------| L125 1, 086 Missouri-__..-222.2-- 7, 564 10,831 || Canada........-. 0 27, 049 31, 772 . Montana.._......--....-._.. 23 |--.--2..-- ————_|-—__—— Nebraska._.--...........-....| 15, 214 18, 755 858, 646 | 1, 111, 389 TH 
| It is not possible to publish a table showing production and destina- _ tion of shipments for each producing State, because in many States | there are only one or two plants and the results of individual operators _ 7 would be revealed. However, the movement across State lines can be pictured graphically without revealing any confidential informa~ tion. Figure 65, showing the centers of production and the destina- | tion of shipments in 1928 and 1936 indicates the present widespread | distribution of fuel briquets. | , | | Foreign trade *.—Imports of fuel briquets rose to 20,350 net tons in 1936 but were small compared with the domestic production of | : 1,124,973 tons. The entire tonnage of fuel briquets was imported | from Belgium and entered the State of Massachusetts. 

Briquets and other composition coals for fuels imported for consumption in the | United States, 1932-36 _ . 
or eee 
Year Net tons; Value Year Net tons} Value 

| 1982 Newennennene--------------| 80,288 | $335,358 |] 1935... 16,778 | $73, 992 1938 1. .-----------------------| 42,395 | 126, 157 || 1936... 2222277777777 20, 350 80, 210 1984... - (2) (2) 

@ a 
e 1 Beginning July 1, 1932, coal and coke briquets only. 

2 None reported in 1934. 

Fuel briquets imported into the United States, 1935-36, by months, in net tons 
es 

Month 1935 |- 1936 Month 1935 1936 —_T || ]] - 
January. ...22. 2. 1, 511 7,070 August._..22 022222 783 |...-..2. February_...........-.._.....___. 1, 457 3, 585 || September...........__......__.. weeee--- fennel March.......__....... 5, 715 3,751 || October__............_.__...__... 3, 280 j_..2 2. April...-2 222d ---------|| November_..__......... 1, 064 |..-.2__ May.-.___... 12... ----=---|---------|} December_._.2.222...___ 2, 128 5, 944 June.__-_-2- 840 |_-...__ —_—_—_|-—-————- July... -- 2-2 eee 

16,778 | 20,350 | 
. 

‘ Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of Foreign and Domestic Commerce, 
.
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World production.—World production of briquetted fuel is now | 

about 58,000,000 metric tons annually. Germany, France, Belgium, 

Netherlands, and the United States are the largest producers. The 7 
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FIGURE 65.—Distribution of fuel briquets in 1928 and 1936. Black dots indicate States in which briquets 

were produced and arrowheads indicate States into which fuel briquets were shipped from each pro- 

ducing State. . 

briquetting of lignite in Germany accounts for a large percent of the 

total world production. | 

153836—-37——62
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World production of fuel briquets, 1932-86, in metric tons | 
: [Compiled by M. T. Latus] oo ee 

Country ! 1932 1933 1934 1935 1936 
ee | |e 

Algeria..-.-.-.-2-2- 222 ee 71, 240 (?) 73, 340 48, 439 (2) Australia: Victoria 3..........__._._..____- 326, 905 312, 895 328, 807 292, 866 366, 000 Belgium... -.--.-...-..--.-----------------| 1,816,990 | 1, 363,790 | 1, 353,530 | 1,368,610 | 1, 540° 000 Bulgaria... __222 2 6, 234 19, 534 43, O15 (2) Czechoslovakia: 
Coal... 2.222 406, 574 396, 840 386, 463 408,539 | —-_- 414, 900 Lignite__.-..-.-2 22222222 ee 202, 003 194, 497 194, 893 188, 466 189,300 France. _..-...-.......-.------_--___._____| 7, 588, 170 | 7,533,900 | 7, 946,820 _ 7, 999, 000 8, 110, 000 Germany: 4 

Coal._...-----.........-.----------| 4,375, 512 | 4,863,940 | 5,193,279 | 5, 567,508 | 6, 133, 000 Lignite_._.-.-..--.22 222 29, 752, 172 | 30, 064, 899 | 31, 384, 338 32, 837,070 | 36, 082, 308 Saar_.2.22 220222 6, 939 7, 706 6, 105 (4) () Hungary: 

| Tenia. Tce |} aan | 9rt,s80 | 928,208 | 224,700] 249, ot -Indochina.-..........2. 2-2-2 2-_ 97, 406 73, 219 62, 231 71, 100 (2) . Italy. __ 2-2-2 2, 414 4, 926 18, 290 38, 710 (2) . Netherlands: 
. Coal_....---2- 2-2 1,170,930 | 1,102,551 | 1,087, 145 1, 087, 349 (?) Lignite_.-.-........-22-2-2-2- 8 e. 44, 025 35, 641 33, 996 31, 352 (?) | Netherland India__...--.112 2202277777 7777 6,967 | 32,948 34, 673 46, 263 (2) Poland..---..-......22.-----_._. 222, 246 221,911 215, 008 192, 288 167, 407 Portugal. _.._.-...-22-2222-- ee (2) § 727 5 511 (2) (2) Rumania... 22-2] 48,019 | 127,274 | 101,766 | 930, 034 (2) Spain... eee. eeee | 785,708 | 801,953 | 8377202 | 814’ 316 (2) Tunisia 9222222 “68? 750 56, 652 62, 941 58, 730 (2) United Kingdom....-.-..2..-.--72-----21} 993,048 | 955,822 | 801,303 | —_ 870" 786 (2) United States. -.----_--..----22222-.------| 426,923 | 481,195 | 6395431. | 780,816 | 1, 020, 553 Venezuela. ............-___._-..____._____- 555 (2) (2) (2) (2) . Yugoslavia_....--...-----2 29, 851 24, 015 23, 533 18, 365 13, 350 

48, 229, 763 |649, 035, 085 | 51, 243, 437 53, 337, 388 (2) 
I 

1 In addition to the countries listed briquets are produced in Canada and N ew Caledonia, but data of Ro output are not available. 
, 4 Data not available. 

4 Data for year ended Mar. 31 of year stated. 
: ‘ Beginning with March 1935, production of the Saar is included with that of Germany. 7 5 From domestic coal only. 
‘ 6 Exclusive of Algeria. 

PACKAGED FUEL 

: Sales of packaged fuel began in a small way in 1932, and by 1935, 
according to reports furnished to the Bureau of Mines, 25,244 net tons | | were produced at 25 plants. In 1936, 48 plants were in operation 
and produced 66,427 net tons. The subject of packaged fuel was 
discussed at some length in the Minerals Yearbook, 1936, pages 
658-661. | 

| Packaged fuel is produced at retail yards, usually from the degrada- 
tion which results from the handling of the coarser sizes. The pack- 
ages consist of six cube-shaped briquets wrapped in heavy kraft paper 
and bound with paper tape, usually carrying the advertising of the 
retail dealer. All packaged fuel is sold locally. The number of 
packages in a ton varies according to the size and weight of the cubes 
and ranges from 116 to 200. The latter figure, indicating a weight 

. of 10 pounds per package, is most popular. - 
The industry is still in its infancy but apparently is very healthy, 

Judging by the 163-percent increase in production in 1936 compared 
with 1935. 

Perhaps the most significant development in 1936 was the sponsor- 
ship of packaged fuel by two important producers of low-volatile coal 
in southern West Virginia. The White Oak Coal Co. in the fall of 
1936 contracted for the purchase of 100 Eberling machines “with ex- 
clusive package-producing agreements covering all those sections of 
Illinois, Wisconsin, Michigan, Ohio, and areas in Kentucky imme-
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diately south of Cincinnati, which the Eberling firm had not previously 

assigned to other users.”’® The White Oak Coal Co. will lease but | 

not sell these machines to retail dealers, who must use White Oak 
Smokeless coal. | 

One other producer of low-volatile coals was reported to be operating 

- packaged-fuel plants. | 

While most packaged fuel has been made from yard screenings, it 

is possible that as the demand increases in any locality, the available 

| supply of yard screenings may not meet production requirements. | 

Part of the profits arises from the fact that the worth of low-value 
yard screenings can be enhanced by packaging. Several producers a 

have used slack purchased in carload lots at the mines, and the trend 

in the industry is to turn more and more to slack shipped direct from 

the mines. This will tend to insure uniform quality, particularly | 

where dealers have used degradation products from several types of 
coal. Slack prices at the mines tend to increase during times of 

industrial activity, while the financial success of packaged fuel de- 

pends upon obtaining a high quality of coal at a low price. For- a 

tunately, another factor in the coal industry may assist. With the 
increasing use of domestic mechanical stokers there is an increasing | | 

demand for small coal (nut and slack) from which minus %- or minus /- 

inch fines have been removed. The resultant fine coal (minus %- 

inch) makes an exceptionally good raw fuel for packaging. - 
Production of packaged fuel.—Packaged fuel was produced in 12 | 

States in 1936, compared with 7 States in 1935. Ninety-two percent 

of the raw fuel used in 1936 was low-volatile bituminous coal. The 

following tabulation shows production by geographical areas. | 

Statistics of paper-wrapped cube-shaped briquets sold as packaged fuel, 1935-36 

[The plants and production reported in this table are not included in the preceding tables, which apply to 

unwrapped briquets only] ; 

ce 
| Number of plants Net tons produced 

1935 1936 1935 1936 

astern States !__........-.------------------------ == 3 5 467 (3) | 
Central States: 

Ohio._-.------------------- eee -eee eee eneeeeeee eee 14 17 13, 890 21, 109 
Michigan_..-.-..---------------------------------- 5 13 5, 283 19, 408 

Minnesota. -__-...---------------------------------- 1 4 6, 928 

Other Central States 2........---------------------- 2 8 \ 5, 604 { (3) 

Pacific Coast States (Washington) -....----------------|------------ 1] |..---------- (3) 

Undistributed_-.--...--.-------------------------------]------------ |------------|------------ 18, 982 

25 48 25, 244 66, 427 

a 
1 1935—Pennsylvania and Virginia; 1936—Maine, Pennsylvania, and Virginia. 

2 1935—Indiana and Nebraska; 1936—Indiana, Illinois, lowa, Nebraska, and Wisconsin. 

3 Production is included under “Undistributed” to avoid disclosure. 

The value of packaged fuel, f. 0. b. plants was $505,331 in 1936. 

Average values per ton were $8.60 in Eastern States, $7.31 in Ohio, 

$8.18 in Michigan, $9.15 in Minnesota, and $6.17 in other Central 

States (including the one plant in Washington). 
The monthly production of packaged fuel is apparently more highly 

seasonal than the production of fuel briquets; in February, for example, 

it was nearly 17 times larger than in July. It is not fair to make 

¢ Black Diamond, Nov. 7, 1936, p. 18.
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| comparisons with the last few months of the year when production was 
running over 10,000 tons because a number of new plants began 
operating at that time. | | - 

Monthly production of packaged fuel in the United States in 1986, in net tons 

Month 1936 | Month 1936 

January.._-..-.....-..--------------- 5, 281 || August....--.------------------ eee een 2, 180 
February _-.----.-------------------------| 6, 267 || September._......__................_..... 5, 203 
March --._._----.--------------.--.---.-.| - 4,648 || October__................................. 10, 416 
April...2_2-2-2 222-2 e------- | 5, 644 November. .-------------------------.---.| 12, 394 
May.-..--.------.-----------------2-- eee 529 || December--_.-.-..--.---....-----.---.-..-] 12,976 

. June. ...-.------ 2+ -- eee 519 —_——_—_— July-..-.-2--------e--eeee nee eeee eee e---| B75 . - 66, 427
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The production of peat in the United States increased substantially 
in 1936, according to reports received by the Bureau of Mines from 
the operators of commercial plants that were active during the year. 
The total production of peat and peat humus amounted to 46,126 | 
short tons that had a selling value of $266,883 at the plant compared 
with an output of 37,060 tons valued at $199,377 in 1935. In addi- ) 
tion to the larger domestic output, imports of peat moss reached the : 
record figure of 75,066 tons, making a total of 121,192 tons of peat | 
available for domestic consumption in 1936 compared with 91,607 in 
the previous year—an increase of 32 percent. | 

The larger use of peat by domestic consumers in 1936 apparently | 
bears a direct relation to the general improvement in the economic 
condition of the country as a whole, including an increased demand for | 

- agricultural and horticultural products. It is quite possible, also, 
| that the larger use of peat reflects in some degree a growing apprecia- 

tion of the beneficial purposes it serves and a wider knowledge of the 
uses for which it is adapted. | | 

. At present the domestic output of peat is chiefly used for soil | 
_.... Improvement. Although widely employed as a fuel in various coun- ~~ 

tries of Europe, peat cannot at present compete in the domestic © =-— 
markets with the ample supplies of other higher-grade fuels that are 
readily available, and no commercial production of peat for use as 
fuel has been reported in recent years. 

Although the present application of domestic peat is relatively 
small compared with the vast reserves available, it has a wide pros- : 
pective use as a soil conditioner and is moreover an asset of great 
potential value for future use, not only’ as raw material but also in 
the form of derivative products, such as are now obtained by processing 
coal. 

The record of the progress of the peat industry in this country is 
outlined in figure 66. The notable increase in the production of 
peat during the World War period was attributable largely to the 
shortage and high prices of coal and nitrates; and to the demand for 
soll improvement to increase the production of food. 

' The situation in the domestic peat-producing industry in 1936 is 
indicated by the data herein, which were courteously supplied by 
producers to cover their operations in that year. Every effort has 
been made to locate and canvass all commercial operations that 

1 Statistics on quantity and value of peat production compiled by M. Otero of the Bureau of Mines. 
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produced peat in 1936, and it is believed that the results represent a 
| substantial coverage of the industry. A list showing the names and 

addresses of operators who reported their production in 1936 to the 
Bureau of Mines will be furnished upon request to prospective pur- 

| chasers or others who may be interested. 
| Reserves.—The United States has extensive reserves of peat, chiefly 

in the Great Lakes region, in New England, and in the Atlantic and 
Pacific Coast States. The total peat resources of the country (ex- | 
clusive of Alaska), calculated on an air-dried basis, were estimated 15 
years ago at 13,827,000,000 short tons.2, The bulk of the reserves is 
‘centered in the States of the Upper Lakes region—Minnesota, Wis- 
-consin, and Michigan accounting for approximately three-fourths 
of the country’s total. Of the Atlantic Coast States, Florida, with 

| about 14 percent of the country’s total, has the principal peat reserves. 
California contains most of the known peat reserves of the Pacific 

, Coast region. Approximately one-half of the States of the Union 
contain substantial peat deposits, although not all are workable. 
The deposits vary in composition and characteristics and conse- 
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FIGURE 66.—Quantity and value of peat production, 1908-36. No data are available for the period 1927-33. 

quently in their value for specific uses, due to differences in the plant 
material of which they are composed, the conditions surrounding 
their formation, and the stage of their development. The surface 
area of the peat lands in the United States has been estimated at 
more than 100,000,000 acres. The vast extent of the country’s 
peat reserves clearly indicates the importance of this natural resource 
as a national asset of both present and potential economic value. 

Production.—The quantity and value of the peat produced in 
recent years are shown in the following table. The increase of 25 
percent in the production for 1936 over that in 1935 is a result of the - 
largest output recorded since the annual canvasses of the industry 
were resumed by the Federal Government in 1934 after a lapse of 
7 years. In addition to the encouraging increase in the output of 
domestic peat in 1936, the average price per ton realized by producers 
also made a substantial gain—nearly 8 percent. 

2 Soper, E. K., and Osbon, C. C., The Occurrence and Uses of Peat in the United States: U. S. Geol. 
Survey Bull. 728, 1922, p. 92.
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Peat production in the United States, 1925-36 ! | 

Year . Short Value Year Short Value , 

1925... ee 72,436 | $452,898 || 19385___.-------_-_-.- 37,060 | $199, 377 
1926_...-----.---2-- eee 61, 936 364, 413 || 1936..-.-----..----2-.---.--.-| 46, 126 266, 883 
1934... 22 40, 544 214, 185 

1 No canvass 1927-33, inclusive. 

an The output of peat in 1936 was reported by 40 producers operating . oe 
in 15 States. The largest outputs were reported by New York and | 
New Jersey, followed by Florida, Michigan, and Ohio in the order 
named. Other States reporting the production of peat in 1936 were 
California, Colorado, Indiana, Iowa, Maine, Massachusetts, Minne- 
sota, New Hampshire, Pennsylvania, and Washington. Of the 
tonnage produced in 1936, about two-thirds was peat humus, most 
of the remainder consisting of reed or sedge peat. A majority of the 
operations are equipped with machinery for shredding the peat, 
although at some deposits it is marketed only in the raw state. Five 
operations produced cultivated peat. Available data at this time 
are too meager to serve as a basis for predicting the trend of output in 
the immediate future. However, since the need for soil improvement 
is large and the growth in population will require increasing quantities 
of foodstuffs, it is not improbable that the peat resources of the country 
will be used more extensively in the future than has been customary 
in recent years. oe | 

Uses.—Most of the peat produced in this country is used for soil 
. improvement, as an ingredient of fertilizers and a soil conditioner. In | 

addition to its use for the improvement of soils for the growing of © 
crops, peat also is used for the improvement of lawns and golf courses 
and in gardens, nurseries, and greenhouses. It is also used for poultry 
litter and stable bedding, as packing material for plants, fruits, ~~ ~-vegetables, and fragile articles, and for insulation. Of the production === 
in 1936, 72 percent was sold for use in soil improvement. Most of 
the remainder was sold for use as poultry litter. No sales of peat in 

_ 1936 for use as fuel were reported. | 
Imporis.—Imports of peat moss in 1936 were the largest ever 

recorded and represented an increase of 38 percent in quantity and 
41 percent in value over the imports in 1935. Most of the imports 
of peat moss came from Europe which has ample supplies of this 
valuable type of peat that can be produced at a relatively low cost. 
Germany and Sweden together supplied about 92 percent of the total 
imports. Canada also supplies peat moss to this country; and, 
although imports from that country are relatively small, they increased | 
materially in both 1935 and 1936. | 

Peat moss imported for consumption, 1932-86 | 

Year Short Value | Year Short Value 

1 64,701 | $601,372 |} 19385....__-..-...2. 2-22 ioe 54, 547 | $677, 513 
1933. --.------------- ee 41, 217 442,766 || 1986..-.-_-.-------.-----._--- 75, 066 955, 807 
1934 _------------------.--_--| 44, 182 547, 353 

ee
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_ Imports of peat moss, by countries, 1935-86, in short tons 

[Compiled from records of the Bureau of Foreign and Domestic Commerce] , 

Country 1935 1936 Country 1935 _ - 1936 

Belgium ...-..-...----------- 18 |_...--.----|| Netherlands...........-.-..-- 497 984 
| Canada. -..-.----..------.--- 1, 796 2, 657 || Norway.-.-.----.---.--------- 1, 453 576 

Denmark_-.._...--..----------|-------.-- 333 || Sweden......----------------} 18, 860 24, 283 
Estonia.....-..-...---------- 156 343 || U.S. 8. R._--_..--.---------- 542 404 
Finland .......--------------- 1 |_._..-..-_.|] United Kingdom-....-....___- 218 336 
Germany......---..----------} 30,977 44, 951 | 
Japan. _.....---.-.----------- 27 42 54,547 | 75,066 
Latvia___...--..---.---------- 2 157
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The outstanding feature of the petroleum industry in 1936 was the | 
increase of about 111 million barrels (approximately 10 percent) in | 
the total demand for all oils. Moreover, the volume of both produc- 
tion and consumption exceeded all previous records. The trend of 
demand has been steadily upward since 1932, and statistics available 
for the first quarter of 1937 indicate further substantial gains. Each | 
annual addition to the enormous total volume of crude oil required 
emphasizes the difficulty of developing substitute sources and the | 

—..... desirability_of conserving our-known.-supplies.....__-- —_ —-__-- 
The following table shows the trend of the demand for all oils 

since 1929. 
| Total demand for all owls, 1929-36 

[Millions of barrels-of 42 gallons] 
i 

Domesti Total . Domestic Total 
Year demand Exports demand | Year | demand | ®*Ports | gemand 

1929....-.----------] 940.1} 168.1 | 1,103.2 || 1988....---.---.---.] 868.5] 106.7 975.2 
1930..-.---.-------- 926. 4 156. 5 1, 082.9 |] 19384......---.---.-- 920. 2 114. 5 1, O34. 7 
1931......---------- 903. 2 124. 4 1, 027.6 |) 19385....------------ 983. 7 129. 0 1, 112.7 
1932...-.--.--.---..| 835.5 | 108.3 a} 1936..-----------.--| 1,003.2] 130.0] 1,223.2 

The proved oil reserves of the United States were estimated at 
13,632 million barrels as of January 1, 1935, in a report prepared by 
the Committee on Petroleum Reserves of the American Petroleum 
Institute. A preliminary estimate for January 1, 1937, by the same 
committee indicated a reserve of 13,063 million barrels. This latter 
estimate may be subject to later revision upward. Apparently, dur- 
ing the past 2 years additions to proved reserves may have balanced 
production. To supply current market demands requires an active 

- 1 Figures for 1936 are preliminary; detailed data with final revisions will be released later. 

| , | 973
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campaign of drilling and prospecting. New oil and gas wells com- 
pleted in 1936 totaled 25,166, and the estimated number of producing 

_  —-wells at the end of the year was about 350,000. 
_. Increasing demand and active control of new production in the major 

producing States resulted in a reasonable balance between supply and 
a demand. The total stocks of all oils were reduced by about 23 million 

barrels. In considering the significance of this reduction, it should 
be noted that motor-fuel stocks increased by about 6 million barrels; 
but, despite this increase, the supply of motor fuel at the end of 1936, 
measured by the average daily demand for the year, was equivalent 
to about 46 days’ requirements, the same as at the end of 1935. 

| Furthermore, a considerable part of the decline in crude stocks was 
due to the liquidation of older storage as a result of a favorable market 
for fuel oils. | 

The domestic production of crude petroleum approximated 1,099 
million barrels in 1936, an increase of 102 million barrels over 1935 
and 92 million barrels over the previous peak in 1929. Texas, Cali- 
fornia, and Oklahoma were the three leading producers in 1936. The 
combined production of these States represented 77 percent of the 
total output in 1936, compared with 79 percent in 1935 and 84 per- 
cent in 1929. The largest increases in production compared with 
1935 were 59 percent for Louisiana and 33 percent for New Mexico. 

| _ The six member States of the Interstate Oil Compact contributed 
66 percent of the total production in 1936. 

Crude-oil runs to stills in 1936 totaled 1,068 million barrels and 
exceeded all previous records, showing an increase of 102 million bar- 
rels over 1935 and 80 million barrels above the previous record estab- __ 
lished in 1929. An increase in the amount of crude refined in the 
Texas Gulf district from 153 million barrels in 1929 to 233 million 

| in 1936 and an increase in the [Illinois-Indiana district from 110 
million barrels in 1929 to 148 million in 1936 are the most significant 
shifts in the location of the refining industry during recent years. 
New records were established for both production and consumption 

of motor fuel. Domestic demand reached 482 million barrels in 1936, 
| or almost 11 percent more than in 1935. The most significant factor 

was the increase in number of motor vehicles in use; others contribut- 
ing were the revival of tourist traffic and favorable weather conditions 
in the latter part of the year. The yield of gasoline from crude 
declined from 44.2 percent in 1935 to 44.1 percent in 1936 and may 
be attributed to the increase in demand for heating oils and distillates 
and to increased losses due to re-forming. The yield of cracked gaso- 
line (22.4 percent) exceeded that of straight-run gasoline (21.7 per- — 
cent) for the first time. Stocks of motor fuel were about 6 million 
barrels higher at the end of the year than at the end of 1935, but 
days’ supply on the basis of average daily demand for the year re- 
mained almost unchanged. It should be noted, in connection with 
the seasonal changes in the stocks of gasoline, that the increasing de- 
mand for distillates apparently is tending to cause an earlier and 
larger accumulation of stocks, which must be reduced more sharply 
in later months of peak demand. 

The total domestic demand for fuel oils—gas oils, distillates, and 
crude used for fuel—was 409 million barrels in 1936, an increase of 
12 percent compared with 1935. The refinery production of the 
lighter oils gained over 25 percent and the output of residual fuel oil 
about 10 percent. The future production of residual fuel oils will be
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influenced by the increase in cracking, the expanding market for | 
lighter distillates, and any increases in the price of crude oil. 
The production of kerosene in 1936 amounted to 56 million barrels. 

Exports totaled almost 7 million barrels, and domestic demand was 
over 51 million. Production of kerosene attained its peak in 1926, 

| when the total was about 62 million barrels, but the decline in exports 
has prevented duplication of this record. Domestic demand in 1936, ~ 
however, was the highest ever recorded. The growth in the demand 
for range oils and for kerosene to be used as tractor fuel are important 

.. factors contributing to the increased use of kerosene. _. | oo 
The domestic demand for lubricants rose from 20 million barrels 

in 1935 to almost 23 million in 1936, but exports of lubricants changed 
little. Domestic consumption was about 1 million barrels below the 
record for 1929. 

World production of crude petroleum increased by about 136 mil- . 
lion barrels in 1936 and totaled 1,790 million barrels. The United 
States supplied about 102 million barrels of this advance, with Russia 
and Venezuela increasing by 8 and 7 million barrels, respectively. 
Imports of crude into the United States rose slightly in 1936, but 
exports decreased by more than 1 million barrels. Imports of refined | 
products increased by about 4 million barrels for the year and exports 
by about 2 million. | 

The trend of the supply and demand of all oils, 1918-36, is shown 
graphically in figure 67. 

Salient statistics of crude petroleum, refined products, and natural gasoline, 1932-36 

1932 1933 1934 1935 19361 

Crude petroleum: 
Domestic production..._. thousands of barrels 2__| 785, 159 905, 656 | 908,065 | 996, 596 | 1, 098, 516 
World production......__--.-..---._------do_._-|1, 310, 298 |1, 441, 007 |1, 522, 816 |1, 654, 593 | 1, 790, 271 
United States proportion of world production 

percent. - 60 63 60 60 61 
Imports 3____............thousands of barrels?.-| 44, 682 31, 893 35, 558 32, 239 32, 327 

—_— ~ PED Or tS ten enee an anpeeeeess Ss sen ewe == -===G0- —— aes ~ Bae aco 41,127. --§1, 430_ a 50, 184 ——eer——eeeeeee 

ocks, end of period 4. _....._......--.-._do-_-.- 7h. , S508 azo | 8a5f 298 \ 337,254 | 314,855 | 288, 184 
Runs to stills__............-..-_..------.-d0.---}| 819,997 | 861,254 | 895,636 | 965,790 | 1, 068, 134 
Total value of domestic production at wells 

thousands of dollars..| 680,460 | 608,000 | 904,825 | 961, 440 | 1, 150, 000 
Average price per barrel at wells_..-------------- $0. 87 $0. 67 $1. 00 $0. 97 $1. 05 
Total producing oil wells in the United States, 

Dec. 31....--.-.-------.-------------------.---] 321,500 | 326,850 | 333,070 | 340,990 | —(*) 
Total oil wells completed in the United States . 

during year__......--..-----_-----.------.-----| 10, 444 8, 068 12, 512 15, 108 17, 800 
Refined products: . 

Imports 3__..-.-...------thousands of barrels?..| 29,812] 13,501 | 14,936 | 20,396 | 24, 491 
EXD Or ts ne osciog i ou vee on ae one 380 07, 557 79, 832 

ocks, end of period 4__..............---.d0---- ; , , 
| P , 5249, 116 | 5 244, 205 | § 222) 682 \ 223,361 | 226, 194 
_* Output of motor fuel_...........-.-----.--do....| 399,712 | 407,932 | 423,801 | 468,021 | 515, 485 

. Yield of gasoline -..----.---..-----.-.-percent-- 44,7 43.7 43, 4 44.2 44,1 
Completed refineries, end of year_--.......--.--- 505 591 631 632 (8) 
Daily crude-oil capacity of refineries 

thousands of barrels 2. - 3, 890 3, 918 4, 059 4,117 (6) 
Average tank-wagon price (excluding tax) of 

gasoline in 50 United States cities 12. 45 11. 62 12. 26 12. 02 12. 62 
cents per gallon 7.. 

Natural gasoline: 
Production... _......-----thousands of barrels?_.| 36, 281 33, 810 36, 556 39, 333 42, 041 

Stocks, end of period._._.....-..-..-...-.-do.--- 3, 203 { 53 580 sf bers \ 3, 698 4, 055 

1 Preliminary. 
2 42 gallons. 
3 From Bureau of Foreign and Domestic Commerce. Imports of crude petroleum in 1934 as reported to 

the Bureau of Mines; exports include shipments to Alaska, Hawaii, and Puerto Rico. 
4 California heavy crude and fuel oil included under refined products. 
5 For comparison with succeeding year. 
* Not available. 
7 From American Petroleum Institute.
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: CRUDE PETROLEUM :AND PETROLEUM PRODUCTS Q7 7 

| _ Salient statistics on the supply and demand of all oils, 1985-36 

[Thousands of barrels of 42 gallons] | 

. 1935 1936 1 

Daily Daily 
Total average Total average | 

New supply: _ | 
Domestic production: , . es 

a Crude petroleum.._....-._--------------------| 996, 596 2,730 | 1, 098, 516 3, 001 
Natural gasoline... .-..-.-..------------------- 39, 333 108 | 42, 041 W505 °° © ee 
Benzol_.....-.---_--__-- eee 1, 871 5 2, 537 7 

Total production.......---------------------| 1, 087, 800 2,843 | 1, 143, 094 3, 123 
Imports: 2 

Crude petroleum.....-._..-..------------------ 32, 239 88 32, 327 88 
Refined products...........-------------------- 20, 396 56 24, 491 67 

Total new supply, all oils.........----.------| 1,090,485 | 2,987 | 1, 199, 912 3, 278 
Change in stocks, all oils._....-....--------------------| 22, 238 —61 — 23, 267 —64 

Demand: . . 
Total demand, all oils..._.....---.--------.--------| 1, 112, 678 3,048 | 1, 228, 179 3, 342 
Exports: 

Crude petroleum............------------------- 51, 480 141 50, 184 137 . 
Refined products. ..---.----------------------- 77, 557 - 212) 79,882 218 

Domestic demand: | 
. Motor fuel_.-....--.....-..-~----~-----------.- 434, 810 1, 191 481, 591 1, 316 : 

Kerosene........-..-.--.~---------------------- 47, 645 131 51, 479 141 
Gas oil and distillate fuel oil_.........-_...___.- 86, 028 236 103, 462 | . 282 
Residual fuel oil.....-.--.-.--.---.------------- 280, 695 769 305, 529 835 
Lubricants...__........---------------------.-- 19, 661 54 22, 676 62 
Wax. ...2 ee nen eee 933 3 1, 076 3 
Coke....-...------------------.----.----------- 6, 703 18 6, 267 17 

Asphalt.__.........--....----..---------------- 15, 652 43 22, 185 61 
: ' Road oil__..-..-_---- eee 5, 962 16 | 7, 689 21 

Still gas (production) ........._.-..---.--------- 51, 184 140 54, 441 149 
Miscellaneous.-_.._......----.-.--------------- 1, 973 5 2, 223 6 
Losses and crude used as fuel__-..._.-.-__------ 32, 440 : 89 34, 545 94 | 

| | Total domestic demand...........----.--..--| 988, 686 2,695 | 1, 098, 163 2, 987 

Stocks (end of year): ; . at 9355 a 

Crude petroleum.._........._-..------------------- { 3 314, 631 yo 288, 184 }|.....------- 

Natural gasoline. .-.........-.--.--.---.-.-..----.-] - 993" 698 waeeenen ene 4,055 |...--..----- 
, 361 . 

a . Refined products.. A LT { 3508 3e a ____ 226, 194 | ieeentieiaeontneninesinanniaaannetnannnee ee ee 

. 541, 914 Total, all oils_.__.__..---------------n-neenen ene |{ 8 Bay’ 700 |foreenneeon=] 518, 488 |--—--------- 
Day’s supply...___...-..-. 1. -------- +--+ --- +e 178 |_.--.--.---- 155 |------wwe ee 

ee 

1 Preliminary. 
2 Imports of crude as reported to Bureau of Mines; all other imports and exports from Bureau of Foreign 

and Domestic Commerce. 
3 For comparison with 1936.



Supply and demand of all oils in 1986, by months } S . 

[Including wax, coke, and asphalt in thousands of barrels of 42 gallons] | CO 
—~— re “tl 

LL 
rr . 

Jan. Feb. Mar. Apr. May June July Aug. | Sept. Oct. Nov. Dec. 1936 1935 

New supply: ; 
Domestic production: 

Crude petroleum. _--._-----------| 88,820 | 82,120 | 90,568 | 90,479 | 93,739 | 90,185-| 92,078 | 95,090 | 90,972 | 95,795} 91,018 | 97,652 | 1,098, 516 996, 596 
Daily average._.......-..------.] 2, 865 2, 832 2, 922 3, 016 3, 024 3, 006 2, 970 3, 067 3, 032 3, 090 3, 034 3, 150 3, 001 2, 730 

Natural gasoline._.-.---...-.-.---| 3, 653 3, 196 3, 378 3, 265 3, 275 3, 217 3, 355 3, 507 3, 584 3, 830 3, 816 3, 965 42,041 39, 333 
Benzol...------------------------- 186 174 185 204 221 218 210 219 216 230 228 | 246 2, 537 1,871 

Total production._-..--------.-| 92,659 | 85,490 | 94,131 | 93,948 | 97,235 | 93,620 | 95,643 | 98,816 | 94,772 | 99,855 | 95,062 | 101, 863 1, 143, 094 | 1, 037, 800 i a 
Daily average.....------------} 2,989 2, 948 3, 036 3, 132 3, 137 3, 121 3, 085 3, 188 3, 159 3, 221 3, 169 3, 286 3, 123 2,848 

Imports: 2 
Crude petroleum._..--..-.--.-----| 1,875 2, 626 2, 446 2, 857 3, 049 2, 649 2,647} 3,009 2, 844 2, 955 2, 756 2,614 32, 327 32, 239 4 
Refined products...---.----------| 1, 688 1, 545 1, 960 2,013 2, 196 2, 304 2,074 1,909 | 2,359 2, 372 1, 965 2, 106 24, 491 20, 396 Ss 

Total new supply, all oils..-...--| 96,222 | 89,661 | 98,537 | 98,818 | 102,480 | 98,573 | 100,364 | 103,734 | 99,975 | 105,182 | 99,783 | 106, 583 1, 199, 912 | 1, 090, 435 Be 
Daily average._.....--------------] 3, 104 3, 092 3, 179 3, 294 3, 306 3, 286 3, 238 3, 346 3, 333 3, 393 3, 326 3,488 | . 3,278. 2,987 a 

Change in stocks, all oils.....-.-..----.| | _—224 | +1, 768 | +5, 561 | +2,314 | +3,304 | —4,127 | —4,798 | —3,332 | —9, 686. | —5,049 | —5,158 | —3,840 | —23,267 | 22, 238 - 

Demand: 7 7 es] 
Total demand-._.--------------------] 96,446 | 87,893 | 92,976 | 96,504 | 99,176 | 102,700 | 105, 162 | 107,066 | 109,661 | 110,231 | 104,941 | 110, 423 | 1,223,179 | 1,112,673 > 

5 Daily average. ...------------------- 3, 111 3, 031 2, 999 3, 217 3, 199 3, 423 3, 392 3, 454 3, 655 3, 556 3, 498 3, 562 3, 342 3,048 td 
xports: 

Crude petroleum__.-.-.-..-----..| 3, 067 3, 474 3, 155 3, 743 4, 390 4,792 4, 458 5, 561 5, 025 4, 708 4,145 3, 666 50, 184 51, 430 S 
Refined products._.-.-.----------| 7,095 5, 378 5, 777 6, 282 7, 836 6, 606 6, 297 6, 811 6, 785 6, 518 7,941 6, 506 79, 832 77,557 xt 

Domestic demand: ok 
Motor fuel_.--..------------------] 32,412 | 27,216 | 35,871 | 38,825 | 42,007 | 44,630 | 46,638 | 46,081 | 44,346 | 44,253 | 39,919 | 39,393] 481,591 | 434,810 © . Kerosene.._.--.-------------------| 5,569 | 4,785 | 4,008] 3,914] 4,035] 3,075} 3,019] 3,218) 4,305/ 4,370] 4,943] 6,148 51, 479 47,645 SS 
Gas oil and distillate fuels_.......-} 11,764 | 11, 881 8, 414 6, 842 4, 858 5, 145 6, 1389 6,178 | . 8, 238 8,712 | 11,131 | 14,160 103, 462 86, 028 
Residual fuel oils. _..-.-----------| 26,918 | 26,251 | 25,782 | 24,702 | 24,114 | 24,330} 28,520 | 23,474] 25,913 | 27,301 24, 892 | 28, 332 305, 529 280, 695 
Lubricants__....-...-.------------| 1, 396 1, 520 1, 863 2, 197 2, 028 1, 969 2, 123 1, 851 2, 059 1,911 1, 938 1, 821 22, 676 19, 661 
Wax....-------------------------- 89 85 84 92 91 114 82 82 80 96 79 102 1,076 933 
Coke.._.------------------------- 699 644 349 483 466 543 476 409 529 601 512 | ~—- 556 6, 267 6, 703 : 
Asphalt_....-.--.----------------- 697 878 989 1, 666 1, 883 2, 118 2, 564 3, 142 2, 974 2, 504 1, 689 1, 081 22, 185 15, 652 
Road oil__------------------------ 141 100 260 241 593 1, 219 1, 488 1,351 1, 108 631 308 249 7, 689 5, 962 
Still gas (production)..-.-.-.-----] 4, 102 3, 833 4, 136 4, 366 4,818 4, 831 4,951 4,947 4, 743 4, 680 4, 437 4, 597 54, 441 51, 184 
Miscellaneous. .....-.------------- 169 179 195 203 193 206 151 193 | = 215 193 161 165 2, 223 1, 973 
Losses and crude as fuel...._-.....]| 2, 328 1, 669 2, 003 2, 948 1, 864 3, 122 3, 256 3, 768 3, 341 3, 753 2, 846 3, 647 34, 545 32, 440 

Total domestic demand_...-....| 86,284 | 79,041 | 84,044 | 86,479 | 86,950 | 91,302 | 94,407 | 94,694 97,851 | 99,005 92, 855 | 100, 251 | 1, 093, 163 7 983, 686 
Daily average.._...--.--------|] 2, 783 2, 726 2, 711 2, 883 2, 805 3,043 | 3, 045 3,055 | 3, 262 3, 194 3, 095 3, 234 2,987 2, 695



| 

Stocks: | | | 
Crude petroleum - ~-------------------| 313, 081 | 310, 812 | 313,189 | 315, 389 | 315, 169 | 311,046 | 306, 390 | 301,757 | 295, 693 | 292,271 | 288,998 | 288, 184 288, 184 314, 855 
Natural gasoline._.................._.| 3, 936 4, 218 4, 553, 5, 058 5, 664 5, 829 5, 846 5, 653 4,945 4, 555 4, 153: 4, 055 4,055 3, 698 
Refined products._.........-.........| 224,459 | 228, 214 | 231,063 | 230, 672 | 233, 590 | 233,421 | 233, 262 | 234,756 | 231,842 | 230, 605 | 229,122 | 226, 194 226, 194 223, 361 

Total stocks, all oils..........-...--.| 541,476 | 543, 244 | 548, 805 | 551,119 | 554, 423 | 550, 296 | 545,498 | 542,166 | 532,480 | 527,431 | 522, 273 | 518, 433 518, 433 541, 914 . 

a 
1 Preliminary. | | Q 
2 Imports of crude as reported to Bureau of Mines; all other imports and exports from Bureau of Foreign and Domestic Commerce. | z 
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| LEGISLATION AND TAXES 

Compared with the 3 previous years 1936 was a period of compara- 
tive quiet as far as legislation and regulation of production were con- 
cerned. No important oil bills were passed by the Federal Govern- 
ment, and, with the possible exception of Louisiana, no State changed 
its laws on oil conservation materially. By far the major portion of 
the task of balancing supply and demand of crude petroleum in 1936 
was performed by the various State regulatory bodies, with the par- 
ticipation of the Federal Government mainly confined to cooperation 
through the Interstate Compact, to enforcement of the Connally law 
curbing “hot oil’”’ production, and to the continuation of the monthly — 
forecast reports of the Bureau of Mines. : 

| No basic change in organization and functions of the Interstate 
Compact was effected in 1936. Although overtures were made to 
‘some States to join the Compact in 1936, there was no change in the 
roll of the compacting States, which remained as follows: Texas, 
Oklahoma, Kansas, New Mexico, Illinois, and Colorado. Perhaps 

_ the outstanding instance of cooperation between the Interstate Com- 
pact and the Federal Government in 1936 was in connection with the 

7 survey to determine the quantities and characteristics of crude-oil 
stocks. 

The Connally bill, banning the movement of illegally produced 
crude in interstate and foreign commerce, was signed by the President 
on February 22, 1935, and was to be effective through June 15, 1937. 
In 1936 most of the Federal activities were centered in the Federal 

| Tender Board, Kilgore, Tex., whose operations were supervised by 
the Petroleum Conservation Division, Department of the Interior; 

: this Division succeeded the Petroleum Administrative Board on April 
1, 1936. | | 

| The monthly forecast reports of the Bureau of Mines, which, 
: beginning July 1935, followed the allocation reports of the Federal 

Agency under the Petroleum Code, were issued throughout 1936 as 
economic guides for the State regulatory bodies and for the industry. 
As shown in the following table, actual production generally exceeded 
the Bureau’s estimates; in the main this was because the industry 
did not reduce gasoline stocks as much as anticipated and because 
the increase in demand exceeded expectations. 

At the close of 1936 the Federal import taxes on crude petroleum 
and petroleum products were as follows: Gasoline, 2% cents per gal- 
lon; lubricating oils, 4 cents per gallon; crude oil and fuel oil, % cent 
per gallon; and wax, 1 cent per pound. Manufacturers’ excise taxes 
were: Gasoline, 1 cent per gallon, and lubricating oil, 4 cents per 
gallon. The production and processing tax on crude petroleum was 
reduced from one-tenth to one twenty-fifth of a cent per barrel. The 
4-percent tax on pipe-line transportation charges remained in effect. 
Except for the reduction in the production and processing tax, no 
changes were made in these taxes in 1936.
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State allowables and Bureau of Mines estimates of required production,! compared 
with actual production, 1935-86 

{Daily averages, in thousands of barrels of 42 gallons] 
eee 

. Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. 

1935 
Texas: Co - 

State allowable ?_.......|1,029 |1,048 /1,053 |1,046 |1,064 |1,083 |1,065 11,088 |1,045 11,044 |1, 035 1, 093 
Bureau of Mines esti- i . . 7 
mate_....----.--.--.~-|1, 007 {1,032 [1,920 {1,021 |1,033 {1,059 {1,064 /1, 062 |1,060 {1,026 {1,028 | 1,006 

0 Actual production..-...|1,031 {1,077 {1,082 |1,056 |1,067 {1,090 |1,074 [1,060 {1,069 |1, 064 [1,094 | 1,094 
ahoma: - - ct eee a 

_ State allowable 3...) 489 | 497 | 491 | 493} 500 | 514] 517] 491} 491 | 493} 492] 480 | 
Bureau of Mines esti-. BI rr ess rr a cnn 
mate..._.... -~--------| ‘489,| 497 491 493 500 514 517 516 506 493 492 480 

Actual production......| 491 490 505 §22 523 518 530 495 498 515 §11 496 
California:  =—s.. . , 4. 
State allowable 4_.......| 474 | 489 | 493 | 4931 494| 526/ 510{ 543) 530] 591 | 591 591 
Bureau of Mines esti-;| | of . 

~  mMate....-.. 2... | | 474 489 493 493 494 513° | 513 | §12 §00 498 -| 505 514 
xactual production.....-| 500 | 499} 498] 473} 495 557 | 562] 600] 640} 650| 677 678 
Kansas: yo 

State allowable 5___._...|. 142 154 143 141 148 154 156 140 141 146 143 |.. 139 
Bureau of Mines esti- oo 

mate__.....-...--..-.-| 137 | 189 | 140 | 141 / 148 | 154] 156] 1551 1521 146] 143 139 - 
Actual production......| 137 | 149 | 156 | 152/ 153] 154| 157| 149] 152| 154| 146] 144 

Louisiana: to ' 
State allowable 6......._-| 108 | . 114 115 116 120 132 140 | . 189 143 143 149 157 
Bureau of Mines esti- yo . 

. Mate.....-.--~-.----.-}] 100] 110 411 111 112 | 132 180 | 130-} 126] #125 | 127 128 

Actual production...-..} 111 114 116 127 134 137 139 141 | 146 153 157 1638 
New Mexico: . ; 

State allowable 7__..-..-| 52 50 53 §3 1). 55 57 59 60 60 60 61 62 a 
Bureau of Mines esti- | — , . . 
.mates...--..2.--- ee 50 |... 49° 49}. 50; 6&2 55 54 54 51 51 52 56 

Actual production......] © 54 50 54 55 54 56 58 59 59; 59 60. 60 o 
Other States: poe Sp 
Bureau of Mines esti- 

mate_...2.2.2.2..-._._| 203 210 | 216 218 222 224 226 226 218 215 217 | 217 : 
Actual production......| 215 220 | 218 229 234 233 | 238 | 232 240 249 238° 227 

United States: . SE EE SS SS SSS SSS | 
Bureau of Mines esti- © | a 
mate......-.-.--.-----|2, 460 |2, 526 {2,520 |2, 527 |2, 561 |2, 651 {2, 660 |2, 655 |2, 613 2, 554 | 2, 564. | 2, 540 

Actual production. -----|2, 539 |2, 599 }2, 629 |2, 614 12, 660 {2,745 |2, 758 12,736 |2, 804 |2, 844 |2,883 | 2, 862 

1936 " 
Texas: 

State allowable 3___...../1, 060 |1, 106 [1,147 {1,191 {1,188 {1,172 |1, 172 {1,193 {1,171 {1,219 |1,170 | 1,246 
Bureau of Mines esti- 
mate........----------{1,M7 |1, 068 |1, 104 |1, 123 |1, 183 |1,126 11,147 |1, 155 |1,124 |1, 107 1,109 | 1,145 

Actual production. ...../1, 066 |1, 124 1,144 |1, 188 |1, 188 {1,179 |1,159 |1, 205 |1, 160 |1, 206 |1,160 | 1,229 ‘ 
~~ Oklahoma: 

State allowable ?......_.| 481 484 | 506 §25 538 §25 526 | 576 | 563 | 560] 558 1 595 
Bureau of Mines esti- . 
mate.....--.-----..---| 481 484 506 525 538 553 570 576 563 560 558 567 

Actual production......} 513 | 516] 548 | 574] 576! 563 | 547} 5886] 581! 589! 582 605 
California: . 

State allowable 4_._...__] 640 537 539 539 540 §44 §44 §44 544 544 544 §51 
. Bureau of Mines esti- . . 

mate....-....-----.-..| 518 530 539 553 544 536 551 §50 535 535 550 553 
cactual production. -.---| 680 587 566 573 577 582 575 578 579 579 582 584 . 
ansas: 4. 
State allowable §_l.....| 134 137 142 150 150 145 152 167 160 155 155 163 
Bureau of Mines esti- Lo . 

mate....-.-....-......} 184 137 142 146 |} 150 153 164 167 160 155 155 156 
Actual production......| 144 139 155 164 156 152 160 169 167 166 166 174 

Louisiana: 
State allowable ¢.__.....| 169 | 181 | 187 | 202) 213! 217 | 225] 280] 2851] 235 | 238 238 
Bureau of Mines esti- 

mate....-.-.--.-......] 183 141 151 141 171 176 187 189 186 189 199 205 
Actual production......| 180] 190 | 205] 216 | 225] 221} 224] 227{ 232] 233 2929 236 

New Mexico: 
State allowable 7_._..-..] 62 64 69 71 75 73 74 78 80 82 84 86 
Bureau of Mines esti- 
mate...........-......] 59 61 64 63 66 68 69 70 72 74 76 78 

Actual production......} 62 65 69 70 75 73 74 75 | 76 82 83 - 87 
Other States: ; ‘ 
Bureau of Mines esti- 
mate._......--.-...--.| 217 | 227] 283 | 226] 224 | 226] 220] 280; 224] 222! 223 226 

Actual production......} 220] 211} 285] 231] 227/ 236] 231] 227] 2371] 235] 233 235 
United States: SS SS eee SSS SSS SSS SSE 
Bureau of Mines esti- 
mate........---.....-.]2, 559 |2, 648 |2, 739 |2, 797 |2,826 |2,838 {2,917 |2, 9387 |2, 864 |2, 842 |2,870 | 2,930 

Actual production - -_.-'2, 865 '2,832 '2,922 '3,016 '3, 024 '3, 006 '2,970 '3, 067 '3, 032 |3, 090 3,034 | 3, 150 
TT A a TA TT OCS sora ODEO ST TSA TSP tS DD NS 

1 The estimates of the Bureau of Mines start with July 1935, the data for the first 6 months of 1935 being the 
allocations of the Federal Agency under the Petroleum Code. 

2 Railroad Commission of Texas. + Corporation Commission of Kansas. 
3 Corporation Commission of Oklahoma. 6 Department of Conservation, Louisiana. 
4 Central Committee of Califcrnia Oil Producers. 7 Oil Conservation Commission of New Mexico. 

153336—37——63
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| 7 _ CRUDE PETROLEUM | es 

| Supply and demand.—The 10-percent increase in demand in 1936 
over the previous year was due primarily to the growth in domestic 
consumption, particularly of motor fuel and heating oils. Data 
available for the first quarter of 1937 indicate further substantial 
increases in consumption, which will require a ‘relatively greater 
increase in the new supply of crude oil if no further reduction in crude 

| = stocks occurs. a | a | 
| The total supply of crude petroleum in 1936 was approximately 

1,157 million barrels—106 million barrels above the previous records 
set in 1929 and 1935. The domestic production of 1,099 million 
barrels was augmented by imports of 32 million barrels and by a 
withdrawal of 26 million barrels from crude stocks during the year. 

| Compared with 1935 production increased by 102 million barrels, 
| imports showed no appreciable change, and withdrawals from stocks 

| were 4 million barrels greater. | Oo 
, _ The total demand for crude petroleum in 1936 equaled the supply, 

. since there was no increase in crude stocks. Exports decreased from 
over 51 million barrels in 1935 to about 50 million in 1936. Domestic 
demand. reached a new record of 1,107 million barrels in 1936. Runs 

a of crude oil to stills totaled 1,068 million barrels, 80 million more than 
| the previous record in 1929. Transfers of heavy crude to fuel-oil 

stocks, principally in California, increased to about 16 million barrels; 
: and crude representing fuel consumed in production, pipe-line opera- _ 

tion, and losses amounted to 23 million barrels. an | 
The relations between the daily average production of crude petro- 

leum, the total number of oil wells completed, and the average price 
| per barrel of a selected grade of Oklahoma crude petroleum from 1930 

to 1936 are shown in figure 68. | | - 

Supply of and demand for crude petroleum, 1982-36 

[Thousands of barrels of 42 gallons] Oo ee 
| | 1932 1933 1934 1935 1936 1 

Production..---.-----.-._ 2222 oe 785, 159 905, 656 908, 065 996, 596 | ..1, 098, 516 Imports-_-.-----_..-.--222 eee 44, 682 31, 893 35, 558 2 32, 239 2 32, 327 Changes in stocks east of California and in 
stocks of light crude in California________ —30, 479 +15, 437 —16, 969 —22, 399 — 26, 447 

Total demand_......................| 860,320} 922,112 | 960,592 | 1,051,234 | 1, 157, 200 
Runs to stills._-..----...-2222 ee eee 819, 997 861, 254 895, 636 965, 790 1, 068, 134 Exports 3__._-..--_------22 ele 27, 393 36, 584 41, 127 51, 480 50, 184 Transfers to fuel-oil stocks in California____ 6, 603 7, 361 8, 382 13, 067 15, 732 Consumed as fuel on producing properties !_ 1, 701 1, 834 ‘1, 523 1, 338 Consumed as fuel in operation of pipe lines 4_ 1, 454 1, 847 1, 835 1, 931 23, 240 Other fuel and losses, ete_.._.__.__._._____ 3, 172 13, 232 12, 089 17, 678 - 

Total demand._._______.__.2______- 860, 320 922, 112 960, 592 | 1,051, 234 I, 157, 290 

1 Preliminary. 
2 As reported to the Bureau of Mines. 
3 Includes shipments to Alaska, Hawaii, and Puerto Rico. 
‘ East of California,
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| PRICES AND VALUES | 

| The average value of crude petroleum at the wells increased from 
$0.97 per barrel in 1935 to $1.05 per barrel in 1936, according to a 
preliminary estimate. During the past 10 years this figure has ranged 
from a high point of $1.80 per barrel in 1927 toa low of $0.65 in 1931. 

Taking the average for 1926 as 100, the Bureau of Labor Statistics 
price index for petroleum products was 50.5 in 1934, 51.3 in 1935, and 

- 57.3in 1936. The index rose from 54.4 percent of the 1926 average for 

| January 1936 to 58.0 percent for December 1936. - 
The posted price of 36°-36.9° gravity crude in Oklahoma, generally 

accepted as a standard, advanced from $1 per barrel on January 1, 

1936, to $1.10 on January 9 and remained at that level throughout the 

| vear. | - 7 
Price changes during the year for selected grades of crude petroleum 

are shown in detail in the tables that follow, and certain longer-term 
changes by months from 1930-36 are shown in figure 69. —_ 
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FIGURE 69.—Posted prices of selected grades of crude petroleum, 1930-36, by months. 

Average monthly prices per barrel for selected grades of crude petroleum at wells in 1936 
nnn 

Pennsylvania . Pan 
grade handle, . . 

rn . Okla- | (Garson Gast | fornia 
Month South- rama, Illinois poma- and wv est | srade | (Long 

Brad- | west 10 36°. 36 9° Hutch- | ~°**5 [B, 30°-| Beach, 
ford Penn- . inson 30.9° | 27°-27.9°) 

syl- Counties, 
vania 35°-35.9°) 

January..............] $2.39 | $211 | $1.22] $1.20] $1.07| $0.80] $0.78] $1.11 $0. 90 
February ...---------- 2. 45 2.17 1. 25 1, 23 1.10 . 83 78 1,14 . 90 

March......-----.----- 2. 45 2.17 1. 25 1, 23 1.10 . 83 18 1.14 1.07 

April.....---.-.---.-- 2. 45 2.17 1, 25 1, 23 1.10 . 83 18 1.14 1.10 

May......-.---------- 2. 45 2.17 1. 25 1, 23 1.10 . 83 78 1.14 1, 10 

June___.....----------- 2. 45 2.17 1. 25 1. 23 1.10 -83 . 78 1, 14 1.10 

July__..-.------------ 2. 45 2.17 1. 25 1. 23 1.10 . 83 . 78 1, 14 1.10 

August. ..-..--------- 2. 45 2.17 {| 1.25 1, 23 1.10 . 83 18 1,14 1.10 

September._....._---- 2. 45 2.17 1. 22 1. 23 1,10 . 83 .78 1.14 1.10 

October_.......-.----- 2. 45 2.17 1,15 1. 23 1.10 . 83 .78 1.14 1.10 

November........-.--| 2.45 2.17 1.15 1, 23 1. 10 . 83 .78 1.14 1, 10 
December....-.-.---- 2. 47 2.19 1.15 1. 23 1.10 . 83 . 18 1.14 1.10 

Average for year- 2. 45 2.17 1, 22 1. 23 1. 10 . 83 78 1.14 1. 06 

a
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Posted price per barrel of petroleum at wells in 1936, by grades, with dates of change — / 
eee 

_ Pennsylvania. Oklahoma- 
. Grade Corni Wino! Kansas 5 

. —______} Corning |. weg. inoig | ee . 
Grade in . and . 

Date Bradford {12 South Buckeye Ken rima, Prince- Mid- 

| jand Alle-|) pennsyt- |, PIP! || tucky 3 ton, | Mich | 34°- | 38°- 
gheny dis- vanin Line Co.2| TUCKS Ind.’ ° 34.9° 36.9° 

tricts ! ; . , . pipe | | _ 
' , lines 2 

Jan. 1...-....-.-----| $2.30] $2.02 $1.32 | $1.13 | $1.15 | $1.13] $1.22] $096] $1.00 | 
~~ Jan. 9. eee a---------| 1.23 [_--. Le 1.23 | -.---__e 1. 06 1.10 

Jan. 10..-222-2-2 ee |e |e ee 1.25 |.-_-- 22 t eee fee] 
Jan. 13.-..-.------_- 2. 45 2.17}. 9 1.42 [ole 
Jan. 14... 22-2 2--|_ 22 fee |e] 1.32 |_---e ete 
June 15... .-----2--2|---------- |---| eee |---| eee [eee 1.42 |__- 2} 
Sept. 16.._....---.--|-.--------|----------]|---------- |e. [eee fee 1.32 |_----.-.]-------- 
Sept. 22.__.22--2-22-]--2------ |---| eee fee eee] 215 Joleen || 
Nov. 1._..--2- 2-2 -- |---| eee 1.28 |... 2 jee eee |e 
Dec. 28. ..--.2.-.--.| | 2. 57 2. 32 1.32 |--__._-- wo------ wou eee {oe ee |e eee eee , 

2. 45 2.17 1.42 1.24] 1.22 1, 23 1. 34 1.06 1.10 

1 ‘ 

Pan- | Gulf Coast 7 
handle, . . 

; Tex, South- Van 

Date | Oars" | West | Hobbs, | Darst, | 7VeSt | ‘Tex., | Fast | 
Hutch- | Texas® | N. Mex.®} Tex.8 | arin | 34° | Texas? | Conroe,| Grade 

| inson dos | 349°! 38° | B, 30°- | 
Counties . 38.9° 6 | 30.9° § | 

| (35°-35.9°)6 | 

Jan. low 2. $0. 71 $0. 75 $0. 75 - $0. 87 $0. 80 $0. 90 $1. 00 $1.15 | $1.04 
Jan. 9... 2-6 -- — 83 - 85 . 85 97 . 85 1.02 1.15 1.30 1.14 
Jan. 14.--2 2222 2_[.- | 178 .78 |------..|---------|---------|---------|---------|----e-e 
Noy. 1. .--2-2. | eee] fe .90 J.-L ee ~+-------|---------]---<----- 

| 83) .78 78 97 .86 | -1.02 1.15 1.30 1.15 

California 1 

, Salt a rn a ren 7 North 
ea Smack- Creek Sun- : | 

Louisi- ’ Kettle- Mid- 
Date ana, 34°-| OF0r Wyo parst., _man pong way- | Playa |Santa Fe 

Bg 0 AE Re PD yo 10 | nb.” Hills, + 7 23C4)-| Sunset, | del Rey,| Springs; ~~ ee 
36.9° 3 as | 27. | 19%” | 22°-22.99| .33°-33.9° | 

38.9° 19.9° , 

Jan. li... $0. 91 $0. 70 $1. 00 $1. 20 $1. 08 $0. 90 $0. 66 $0. 84 $0. 95 . 
Jan, 9... dee 1.10 1.25 j_.---.--]_-.------]-- ee} eee ; 
Jan. 10...-.--..-- 98 ji... |e eee |e] eee 
Feb. 26__._--_--.}_._---__--]-----2e|ee eee 1.39 |_.____._- 74 [ool eee ee 
Mar. 7.....-..---}--.------ |e eee 1.10 j.----___. . 98 1. 20 
June 5.._-.-...-.|----------]e- eee} 5 f-e------|_-------- | eu |e |e . 

.98 .70 1.10] 1.19] 1.34 1. 06 .73 95 Lis 

1 The Tide-Water Pipe Co., Lid. 7 Magnolia Petroleum Co. 
2 The Joseph Seep Purchasing Agency. 8 Gulf Pipe Line Co. . 
3 The Ohio Oil Co. 9 Standard Oil Co. of Louisiana. 
4 The Pure Oil Co. 10 Stanolind Oil & Gas Co. 
5 The Texas Co. 11 Standard Oil Co. of California. 
6 Humble Oi] & Refining Co.
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| | CONSUMPTION AND DISTRIBUTION | 

Runs to stills —A new record was set in 1936 for crude run to stills, 
| with a total of 1,068 mullion barrels, an increase of 102 million over 

: 1935 and 80 million over the previous peak in 1929.. Domestic crude 
runs contributed most of the increase in 1936, as foreign crude runs 
showed a gain of only 2 million barrels. | | 

The greatest gains in crude runs, by districts, were 33 million barrels 
in the Texas Gulf Coast, 18 million in the Indiana-Illinois, 15 million 
in the East Coast, and 12 million in California. The Texas Gulf Coast 
district showed the greatest relative gain, from 21 percent of the total 
in 1935 to 22 percent in 1936. This district, together with Illinois- 

| Indiana, exhibited the most consistent long-term expansion in volume _ 
of crude refined. In 1936, daily runs were the highest in September 

. when the average was 3,029,000 barrels per day. 

| Crude runs to stills, 1934-86, by districts 

| — 1934 1935 1936 1 | 

District a Thou- Thou- Thou- 
| Percent Percent Percent 

| | sands of | of total | S@0ds of | of total | Sands Of | of total 

East Coast...-.---------------------------------| 171,788 | 19.2] 170,277] 17.6 | 185,479| 17.4 
Appalachian___._........-.---------------------] 35, 809 4.0 38, 454 4.01 38, 665 3.6 

| Indiana, Ilinois, Kentucky, etc_...........-.-..| 119,166 | 13.3] 129,798 | 18.4| 147,724] 13.8 
Oklahoma, Kansas, and Missouri-......--------| 95, 006 10.6 | 107,672 1lL.1 | 114, 667 410.7 

. Texas Inland__._..._...--.--.------------------| 61, 941 6.9 61, 694 6. 4 67, 545 6.3 
Texas Gulf Coast_.___..--------.------2----.---] 179,418 | | 20.0} 200, 606 20.8 | 233, 258 21.8 
Louisiana Gulf Coast._....-..-.----------------| 41,341 4.6 43, 015 4.5 46, 441 4.4 
Arkansas and Louisiana Inland-._.-.----------- 18, 850 2.1 17; 416 1.8 23, 874 2.2 
Rocky Mountain.......___.--------------------| 16, 087 1.8 19, 009 2.0 20, 738 2.0 
California_..............---..-------------------| 156, 335 17.5 | 177,849 18.4 | 189, 743 17.8 

895, 636 | 100.0 | 965,790} 100.0 1, 068, 134 100. 0 

ee 

| 1 Preliminary. — -



| | | | 

| Runs to stills of crude petroleum, 1935-36, by districts and months 

| [Thousands of barrels of 42 gallons] , , 

District a a -March | April | May | June July | August Septem- October Nevem- Decem- Total ~ 

1935 ! Gq | 
East Coast: | | o | 

Domestic...-..------------------------------------| 11,612 11, 746 11, 889 11, 469 12, 346 11, 888 12, 280 12, 641 12, 257 12, 075 12, 006 12, 141 144, 350 es) 

Foreign......--.---------------------------------- 1, 935 1, 505 1, 857 2, 086 2, 383 2, 307 2, 444 2, 579 2, 350 2, 484 1, 948 2, 049 25, 927 by 

, Oa a | nn a a | rns nm 

Total, East Coast.....---.----------------------}| 18, 547 13, 251 13, 746 13, 555 14, 729 14, 195 14, 724 15, 220 14, 607 14, 559 13, 954 14, 190 170, 277 KS 

Appalachian._.....------------------------------------ 2, 886 2, 848 3,107 | . 3,068 3, 298 3,331 | 3,337 3, 258 3, 434 3, 394 3, 343 3, 150 38, 454 Bs 

Indiana, Iilivois, Kentucky, ete_.__.-.----.------------ 9, 662 9, 087 10, 330 | 10,475 11, 224 11, 628 11, 792 11, 536 10, 978 11, 687 | — 10, 642 10, 807 129, 798 Oo 

Oklahoma, Kansas, and Missouri-_-_-.......------------ 8, 375 7, 378 8, 621 8, 760 9, 109 9, 460 9, 807 10, 010 9, 286 9,255 | 9, 056 8, 555 107, 672 4 

Texas Inland_.........--..---.-.---------------------- 4,552 | 4,740 4,979 4, 526 4, 958 5, 100 5, 420 5, 677 5, 805 5, 464 5, 450 5, 023 61, 694 esl 

Texas Gulf Coast: | ees es es es en PO 

Domestic.._-.-------------------------------------| 16,126 14, 860 16, 135 14, 573 14, 790 16, 350 17, 346 16, 467 16, 537 16, 926 17,348:°| 18, 538 195, 996 S 

Foreign.-.....-------------------------------------- 163 508 240 535 496 330 616 352 435 428 47 460 4,610 b> 7 

Total, Texas Gulf Coast......-------------------| 16, 289 | 15,368 | 16,375 | 15,108 | 15,286 | 16,680 17,962 | 16,819 | 16,972| 17, 354 | 17,395 | 18,998 | 200,608 Z 

Louisiana Gulf Coast: | he 

Domestic........---------------------------------- 3, 614 3, 084 3, 279 3, 016 3,376 | 3,468 3, 369 3, 151 3, 598 3, 766 3, 860 3, 840 41, 421 tx 

Foreign_....-.----.-------------------------------- 14 57 63 212 76 126 220 203 102 254 131 136 1, 594 KS 

Total, Louisiana Gulf Coast.......--.....-----.-| 3,628] 3,141| 3,342| 3,228] 3,452] 3,504| 3,589] 3,354] 3,700| 4,020] 3,991 | 3,976 | 43,015 x 

Arkansas and Louisiana Inland...-..--..--------.----- 1, 385 1, 218 1, 325 1, 408 1, 499 1, 632 1, 402 1, 423 1, 400 1, 435 1, 577 1, 712 17,416 © Ex 

Rocky Mountain....---------------------------------- 1, 284 1, 241 1, 449 1, 535 1, 692 1, 698 1, 754 1, 912 1, 719 1, 646 1, 650 1, 429 19. 009 Cj 

California. _._.-..-----.-------------------------------| 18, 738 12, 486 13, 323 13, 403 15,1380 | 14, 278 15, 078 15, 375 15, 446 16, 318 16, 122 17, 152 177, 849 

Total domestic......-.-----------.------------.-] 73,234 | 68,638 | 74, 437 72,233 | 77,422 | 78,833 | 81,585 | 81,450 | 80,460; 81, 966 | 81,054 | 82,347 | 933, 659 he 

Total foreign_.....-------.---------------------- 2,112 2, 070 2, 160 2, 833 2, 955 2, 763 3, 280 3, 134 2, 887 3, 166 2,126 | - 2,645 32, 131 bg 

Total United States: 1935....-......_..-.--.....| 75,346 70, 708 76, 597 75, 066 | 80,377 81,596 | 84, 865 84,584 | 838,347 | 85, 132 83, 180 84, 992 965, 790 5 

Total United States: 1934........-.--------------| 71,512 66, 470.| 71, 807 73, 563 76, 258 76, 054 80, 065 79, 928 73,611 | 75,991 73, 784 76, 593 895, 636 

Daily average, 1935_.-...-.-------------------- 2, 431 2, 525 2,471 2, 502 2, 593 2, 720 2, 738 2, 729 2,778 2,746 | 2,773 2, 742 2,646 . q 

| he 

| | | | Oo 
: , | : ™“ 

| | | bob : |



Runs to stills of crude petroleum, 1935-86, by districts and months—Continued , 

[Thousands of barrels of 42 gallons] GO . 

District jon ia March | . April May June | J uly August Septem- October Novem Decem- Total 

1936 ! | | 
East coast: . . Domesti¢___...------------------------------------] 12,267 | 12,141 | 12,741 | 11,844] 12,610 | 13,045 | 12,955 | 12,862] 13,130] 13,055 | 13,457 | 14,529] 154, 645 Foreign.-...--------.------------------------------] 2,084 | 2,589 | 2,418 | 2,411 | 2,977 | 2,785 | 2,358} 2,738 | 2,798 | 3,199] 2,450} 2,123] 30,834 

Total, East coast_..--.--..----------------------} 14,351 | 14,680} 15,159 | 14,255 | 15,587 | 15,780 | 15,308} 15,600] 15,937 | 16,254 | 15,916 | 16,652 | 185,479 Appslachian.._..___..2- eee 3, 172 2, 975 2, 939 3,200 | . 3,308 3, 249 3, 323 -8, 360 3, 296 3, 246 3,238 | 3,359 38, 665 Indiana, Illinois, Kentucky, etce......--.-.--....-.----| 10,932 | 10,496 | 11,588 11,769 | 12,413 | 12,645 | 12,872 | 12,664] 12,921 | 13,640 | 12,549] 18,235 | 147,724 5 Oklahoma, Kansas, and Missouri___....._.-..---..----| 9, 281 8, 503 8, 671 9,204 | 10,282 | 10,027} 10,424; 10,121 9, €09 9, 582 9, 251 9,712 | 114, 667 2 Texas Inland_..._....- 22-2 2-2 eee e 5, 474 4, 923 5, 295 5, 153 5, 314 5, 478 . 6, 110 6, 589 5, 866 5, 727 5, 811 5, 805 67, 545 bx 

Texas Gulf Coast: . m . 
Domestic._..........--.-..-2--.-.--.--------------} 19, 110 17,829 | 18,€06 | 18,315] 19,325} 18,108} 19,331 19,883 ; 19,932 | 20,646 | 20,091 | 20,971 | 232, 147 i- Foreign._-...........- 2-2 ---------e eee 183 41 | 124 81 123 . 117 114} 72 34 107 76 39 1,111 oN 

Total, Texas Gulf coast_..................-.-.---] 19,203] 17,870} 18,730] 18,396] 19,448] 18,225] 19,445 | 19,955} 19,966 | 20,753 | 20.167 | 21,010 | 233, 258 be 
Louisiana Gulf Coast: . foe . Do > Domestic..._.........-. 2. ------------e eee eee 3, 610 3, 605 3, 636 3, 581 3, 709 3, 586 3, 754 3, 878 3, 554 3, 837 3, 778 3, 925 44, 453 kg Foreign____...-..2.- 2 eee ee 104 103 84 128 189 219 216 247 214 253 109 122 1, 988 bd 

Total, Louisiana Gulf Coast.............__.-.... 3, 714 3, 708 3, 720 3, 709 3, 898 3, 805 3, 970. 4, 125 3, 768 4, 090 3, 887 4, 047 46, 441 S Arkansas and Louisiana Inland__.._............-.-...-| 1, 529 1, 796 1, 751 1, 986 2, 109 1, 904 2, 057 2, 112 1, 997 2, 297 2,095 | 2,241 23,874 — ex Rocky Mountain_____...--___-_.--- eee 1, 538 1, 550 1, 625 1, 662 1,740 | . 1,723 1, 971 1, 970 1, 761 1, 829 1, 753 1, 616 20,7388 J California. ___....-----..-.-.---------------..--------| 16,492 | 15,022 15,808 | 15,211 16,538 | 16,167 | 16,229 | 16,948 | 15,751 | 15,728] 14,475 | 15,374 | 189,743 fek 

Total domestic. ...........-...--.-_.---------...| 83, 405 78, 840 | 82,660 | 81,925} 87,348 | 85,932 |. 89,026 | 90,387 87,826 | 89,587 | 86,498 | 90, 767 |1, 034, 201 & . Total foreign....__..._-._- 22 e ee 2, 371 2, 683 2, 626 2, 620 3, 289 3,071 2, 683: 3, 057 3, 046. 3, 559 2, 644 2, 284 33, 933 

Total, United States: 1986..............-....-...| 85,776 | 81, 523 85, 286 | 84,545 | 90,637 | 89,003 91,709 | 93,444 | 90,872 | 93,146 | 89,142 | 93,051 |1, 068, 134 
1985_._._.-.-------.-----.--| 75,346 | 70, 708 76,597 | 75,066 | 80,377 | 81,596 | 84,865 | 84,584 | 83,347] 85,132 83,180 | 84,992 | 965, 790 Daily average, 1936_.__-..._....-.-._----_----.-- 2, 767 2, 811 2, 751 2, 818 2, 924 2, 967 2, 958 3, 014 3, 029 3, 005 2, 971 3,002 | 2,918 

' Preliminary. . . .
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Distribution.—Important production of crude petroleum is con- a 
centrated in a relatively few States. Texas, California, and Oklahoma 
produced over 77 percent of the national total in 1936 and are credited | 
with 81 percent of the proved reserves in an estimate, as of January 1, 
1937, by a special committee of the American Petroleum Institute. 
This geographic concentration of reserves combined with widespread 
consumption results in the interstate movement of a very large pro- 
portion of either crude oil or its products. | _ 

Receipts of crude petroleum at refineries totaled 898 million barrels oe 
~ in 1934, 965 million in 1935, and 1,072 million in 1936. Intrastate = == --— 

receipts. of domestic crude represented 56 percent of the total in 1936, | 
while interstate receipts amounted to 41 percent and foreign receipts | 
to 3 percent. | | . | : 

Receipts of crude by methods of transportation in 1936 indicated 
that 71 percent of the total was delivered by pipe lines, 27 percent 
by boat, and 2 percent by tank car and truck. The accompanying 
table shows receipts by methods of transportation for the last 3 years. 

Receipts of crude petroleum at refineries, 1934-36, by methods of transportation 

{In millions of barrels of 42 gallons} oo 

| | | | 1984 1935 193861 

By boat: | 
Intrastate..........-.-.-.--------------------------------- 42.5 55.4 | - 68. 7 
Interstate.__......--.------------------------------------- 154. 6 164. 9 184.9 
‘Foreign..._..----------------------------------- = «85.6 32. 2 32. 3. 

Total by boat.__.........--...---------- eee 232.7 252.5 285. 9 

By pipe lines: SO | 
Intrastate__......2....------------------------------------ 433. 5 466. 2 516.8 
Interstate_....._-.----.-------- ee eee eee]. 205. 9 220. 9 247.1 : 

Total by pipe lines.__.......-...------------------------ | 639.4 | 687.1 763.9 . 

By tank car and truck: : : , of | a 
- Intrastate... ee ee ene eee 18.4 |. 15.7 14.5 , 

a ~—~Fnterstate-- coco ccc c ct coco ccc cecete cece ces eccescses} oe —hb- OO -9:-7- oe Ft oo 

Total by tank car and truck.._..-..-...---------------- 25.9 25.4 22. 2 | | 

Total receipts.........-------------------e0---eeneneoe-- 898. 0 965.0 1,072.0 

1 Preliminary. . 

Beginning with 1934, statistics are available on receipts of crude 
petroleum at refineries by States of origin. This movement consti- 
tutes the principal factor in market demand. The largest refinery “ 

-- receipts of domestic crude in 1936, 401 million barrels, were from Texas; 
Oklahoma ranked second with 205 million barrels, followed by Califor- | 
nia with 191 million, Louisiana with 72 million, Kansas with 60 million, 
and New Mexico with 30 million. | 

In considering the market demand for Texas crude oil, as indicated 
by receipts at refineries, the increase during the last 3 years has 
occurred in deliveries to local refineries, particularly in the Texas 
Gulf coast district. Intrastate deliveries increased from about 194 
million barrels in 1934 to 236 million in 1936, and deliveries to refin- 
eries in other States declined from 171 million barrels in 1934 to 166 
million in 1936. Receipts of Texas crude by refinery districts are 
indicated in the following table: .
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| Receipts of Texas crude by refinery districts, 1934-36, in millions of barrels | 

| a District | 1934 1935 1936 

Texas... _--- 2-2-2 193. 6 208. 5 235. 8 
Louisiana______....-----------------.---- +--+ eee 32. 0 27.1 29.3 

| East Coast__..-..-.--------------------------- eee eee eee 119.8 | 116.9 118.6 
Ilinois-Indiana-__..____--.--------.-----------.----2-- eee 111 10.9 10.2 

| All other__....__._-.--.-..-----s-.s.sss2sssesessoesecseeseee 8.1 8.4 7.5 
"Total receipts... _._---------------2-e-eenneneneeeee nee 364. 6 366. 8 401. 4 

Exports......._-..-._--.---s-snsssssseeeoseeseseeeeeee 20, 2 23. 5 22. 5 

_ Oklahoma crude is widely distributed. In 1936 about 27 percent of 
the shipments went to local refineries and 73 percent to refineries in 
other States. Shipments exceeded production because of large with- 
drawals from storage during the year. Receipts of Oklahoma crude 
by refinery districts are shown in the table below. 

Receipts of Oklahoma crude by refinery districts, 1984-36, in millions of barrels 

| District | , 1934 1935 1936 | 

Oklahoma... ...-.-.--------------eeeeeeceneecenenecacccceenens 50.4 53.2 | 55.1 
Kansas-Missouri-Inland Texas_..........--..-.--..0.-0-----+- 13. 4 16. 2 20. 0 
Gulf (Texas and Louisiana) .....-.........-...--....2-----.-- 21.4 | | 27.3 19.2 
I)linois-Indiana- -._..--....-2.-.--.----------- eee eee 56.3 54.2 63.7 
Michigan-Western Ohio-Kentucky and Tennessee. _._____.__- 13.3 15.2 22.2 

. Appalachian._..........-..--.----------------------------- eee 12.2 12.8 13.9 
East Coast.....-----..-2.0-2-22s--22- see see soo eeeeeeseeeese eee 6.7 10.1 10.6 

: Total receipts__........-.2--..----- 2-1 eee eee 173. 7 189. 0 . 204.7 
Exports....-------------------<+------------+--+------------+- 6.9 7.3 7.6 

| Receipts of crude at refineries in California amounted to 159 million 
: barrels in 1934, 180 million in 1935, and 191 million in 1936. Since 

no California crude was refined in other States, these figures represent 
- total domestic receipts. Exports of crude amounted to 11 million 

| barrels in 1934, 17 million in 1935, and 15 million in 1936. A consid- 
_ erable amount of heavy crude is used direct and transferred to fuel- 

oul stocks. These transfers amounted to over 8 million barrels in 
1934, 13 million in 1935, and about 16 million in 1936. _. 

Refinery receipts of Louisiana crude have increased from 31 million 
barrels in 1934 to almost 72 million in 1936. Deliveries to local re- 
fineries represented 34 percent of the total in 1936, and shipments 
to refineries in the Texas Gulf district amounted to about 45 percent 
of the total with most of the remainder going to East Coast district 
refineries. Receipts by refinery districts were as follows: | 

Receipts of Louisiana crude by refinery districts, 1934-386, in millions of barrels 

| District | 1934 1935 1936 

Louisiana--__._.__....-------_- eee eee 13.0 15.1 24.3 
Texas Gulf__..._._--_-.------.--_- 2-2-2 eee 13.9 22. 2 32.3 
East Coast__.........---.-----------2- eee 4,1 6.1 14.4 
All other__._-_... 2222-222 eee .2 2 6 

Total receipts_......---.-------------------------------- 31.2 43.6 71.6 

About 56 percent of the crude oil produced in Kansas was delivered 
to local refineries in 1936, and the major part of the shipments outside 
the State went to refineries in Indiana and Illinois. Receipts of 
Kansas crude by refinery districts were as follows:
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Receipts of Kansas crude by refinery districts, 1934-36, in millions of barrels 

District 1934 1935 1936 

Kansas_.....-.---_.---.-------------------------- 28.3 32. 0 34.6 . 
Tilinois-Indiana__._______.-.-..-----_.------------------------ 12.7 18.0 22.0 

All other__------------------------,---------0--2------e-e-e--] BOB 8 
Total receipts.........-..---.--.------------------------ 44,0 53.9 60. 2 

The major part of the crude produced in New Mexico is widely a 

__ distributed to refineries in other States. Receipts at the Gulf Coast 
district refineries of Texas and Louisiana rose from 6 million barrels 
in 1934 to 12 million in 1936. Shipments to East Coast district 
refineries amounted to 6 million barrels in 1934 and 8 million in 1936, 
The Dlinois-Indiana refineries received 2 million barrels in 1934 and 
6 million in 1936. Receipts for the last 3 years, by refinery districts, 
were as follows: | | 

Receipts of New Mexico crude, by refinery districts, 1934-36, in millions of barrels 

District 1934 1935 1936 

New Mexico.......------------------------------------4------ 11 1.2 1.4 
Texas Gulf and Louisiana. __-.-.---------.---------.--------- 6.0 5.9 12.3 
East Coast. ._--.---------+-------------- 22-2 en eee tee eee 5.7 6.3 8.2 
Tilinois-Indiana_.........---...----.---------1---------------- 1,7 5.7 6.3 
All other..._.--.-_----._---.--.-.--------------e- ee- 2.8 1.4 i) 

Total receipts........-.--------------------e- eee] 17.3 20. 5 30.1 

Summary of crude-oil receipts and consumption at refineries in 1936 } 

[Thousands of barrels of 42 gallons] 

. Receipts at refineries | 

| Change ! . 
Interstate in re- Crude Fuel 

Intrae || OF>—~x—+—_,| For- dnety stills | losses 7 
state Okla- Texas | Other | Total | “82 

~ Aykansas_....-.-------| 6, 827 |---------|. 1,460 | 2] 1,462 ]-------| —189 | 8441 [ 37 00° 
California_.......-...--| 191, 253 |_.-------|--.------|---------]---------]-------]—1, 510 | 189,748 | 3,020 
Colorado. .._-.---.---- 648 |__.------]--------- 422 | . 422 |___.--- —10 1, 067 ° 13 
Georgia ?___.....------|---------]--------- 1,616 }.-_------ 1,616 | 2,304 —328 4, 238 10 
Tilinois._-........--.--- 4,213 | 24,651 | | 3,720 7, 658 36, 029 |__..---| +405 39, 803 34 
Indiana_...-....-------|_----.---| 39,084 | . 6,474 | 22,0384 | 67,592 |__--..-| +456 67, 154 —18 
Kansas. .-....---..--..| 34, 642 13, 503 134 |_.-.---.-| 18,687 j_..-...| +211 48, 046 22 
Kentucky $.....-----.- 5, 395 1, 631 |_._-----. 252 1, 883 |___---- ~—- 53 7,277 54 
Louisiana 4......--....| 24,342 1, 255 | 30,392 5, 257 | 36,904 | 1,875 +771 61, 874 476 
Maryland... -.---------|---------]--------- 7, 695 2, 293 9,988 | 3,996 —13 13, 937 60 
Massachusetts §._....._|_--.-----|--------- 9, 281 598 9,879 | 4,426 | +326 13, 954 25 
Michigan._..-.-..----- 4,977 4,928 |....-----|--------- 4,928 |_._..-. +59 9, 808 38 
Missouri.-..._..-------|--------- 5, 257 475 1, 261 6,993 |.._..-- —48 7,041 |i. 
Montana..............| 2,629 |...------|.------.-] 1,476 | 1,476 |_..----| +71] 4,033 i 
New Jersey -.--.-------|--------- 4,875 | 39, 556 14,096 | 58, 527 | 5, 055 —797 64, 121 258 
New Mexico._..------- 1,351 |_._-_---- 287 |.-_..---- 287 |_-_----- +10 1, 624 4 
New York.......------| 3,690] 2,338 | 4,709 825 | 7,872 | 5,017 | —262| 16,841 |____._- 

East__..._.-..-_---|---------}--------- 4,709 |_.-_.-.-- 4,709 | 5,017 +-50 9,676 |_.___.- 
West. ._.----.----- 3, 690 2, 3388 j_..-...-- 825 3, 163 |......-}| —312 7,165 |... ._-. 

Ohio....-.-.--.-------- 2,476 | 28,839 1, 468 6,390 | 31,697 |_...-_- +71 34, 098 4 
Fast__.__.----.---- 1, 873 8, 183 |--.------ 419 8, 552 |... +9 10,416 |._..-_- 
West_.._-..------- 603 15, 706 1, 468 5, 971 23, 145 |_.___-- +62 23, 682 4 

Oklahoma.-._-...-.---.| 55,065 j.._------ 2, 025 2, 180 4,205 |._.....| --512 59, 580 202 
Pennsylvania_.....-._-| 14,644| 7,721 | 55,913 | 11,746 | 75,380 | 8,630| +790 | 97,686 178 

East____....-_-.-.|-.------- 5,668 | 55,820 10, 347 71, 835 ; 8, 630 +749 79, 553 163 
West....-.--------| 14,644 | 2,053 93 | 1,309] 3,545 {|----...| +41] 18,133 15 

Texas...._.._-.-.-.---.| 235, 797 19, 067 |...------| 45, 547 64,614 | 1, 024 +465 | 300,803 167 
Utah. __...----.- 2} ie-- +--+ 383 2, 260 2, 643 j__----- —8l 2, 724 |_--.--- 
West Virginia____-----| 1,286] 1,353 |__---_..- 310| 1,663 |...---.| —2 2,951 |__.-_-- 
Wyoming 6____...-.-..} 10,753 |..-....--|---------]---------|---------|------- — 606 11, 290 69 

Total United - 
States..........| 599,988 | 149,502 | 165,588 | 124,607 | 439,697 [32,327 | —776 |1, 068,134 | 4,654 

Daily average....| 1, 639 408 452 341 | 1.201 88 —2 2,918 12 
eee 

1 Preliminary. D, . 4 Includes Alabama. 
? Includes Delaware, South Carolina, and Virginia. 5 Includes Rhode Island. 
3 Includes Tennessee. 6 Includes Nebraska and South Dakota.



Distribution of crude petroleum in 1986, by States! | oe | eS 

[Thousands of barrels of 42 gallons] bo 

Receipts from other States Deliveries from other States Net 

Prod Runs t : in total roduc- uns to - f in tota State tion Imports . stills Exports | | | i a / crude 

Quantity . State Quantity; |. oe State stocks by 
. location 

Arkansas__..-.._..------ 10, 419 |_...-.---- 1,462 | Louisiana and Texas._.-........------- 8,441 j2-----..-. 4,165 | Louisiana, New Jersey, and Texas-_-.- —800 
California_.......-..---.| 214,773 |-_-...-..-|-----.--.-|----.------------------- ee -e--------| 189, 748 | 15, 099 |. 4, 755 
Colorado.....-------.--- 1, 674 |.-..-----. 422 | New Mexico and Wyoming-.---.-..... 1, 067 |------.--- 998 | Utah_:...--2----- 22 e eee —2 
Georgia. .......-__--.--.|---------- 733 1,616 | Texas______.-.-.--- 2-2 eee] 2 4, 288 || ee eee ee-----| 2? 328 bn . 
Mlinois_......--.-.--..-- 4,445 |......--.-| 36,029 | Indiana, Kansas, Kentucky, Louisi- 39, 803 521 304 | Kentucky and Ohio.._..--..---------- —370 ‘A . 

ana, New Mexico, Oklahoma, and | oe Ey . 
Texas. ry 

Indiana.....--..-_-__-.- 798 |._.-....-.-| 67,592 | Kansas, Louisiana, New Mexico, 67, 154 |--..---.-- 867 | Tllinois and Kentucky....-----...-.-.- —207  & 
Oklahoma, and Texas. | be . 

Kansas.........-.------.| 58,329 |-.---...--| 18,637 | Oklahoma and Texas...-.--...----.--| 48,046 |----.---.-| 25,622 | Illinois, Indiana, Missouri, Ohio, —3,9388 7 
. . Oklahoma, and West Virginia. 

- Kentucky and Tennes- 5,648 |..........| 1,883 | Illinois, Indiana, and Oklahoma......| 7, 277 |.--------- 366 | Illinois...............----.------------ +22 i 
ses. A 

Louisiana. ._..-.-.......| 79, 822 1,875 | 336,904 | Arkansas, New Mexico, Oklahoma, | 3 61, 874 |- 306 47,297 | Arkansas, Illinois, Indiana, Maryland,| 3+-1,402 © 
and Texas. . Massachusetts, New Jersey, Ohio, - oe 

| Pennsylvania, and Texas. w 
Maryland_..._-__.______]-----.--.-- 3, 996 9,988 | Iouisiana, New Mexico, and Texas..-| 13,937 |.-...-.--.|.-----_-_--]------ 22 -13 © 
Massachusetts. ....._.__|---------- 4, 426 49,879 | --.-.do___----------------------------] 418,954 |---------_|----------]--------------- eee eee eee eee eee ee 4+326 © 
Michigan_...-....__..._] 11, 828 |_-.__.__-- 4,928 | Oklahoma_ __.-_......--.----------.-- 9, 208 249 5,988 | Ohio..-_--...----- eee +22 W 
Missouri. --....-.-.-._-- (5) enn ee eee 6,993 | Kansas, Oklahoma, and Texas. .-..-.-- 7,041 |---------- |---| ee eee eee ee eee eee eee ee 6+361 ~ 

. Montana_....__-.__---..- 5, 688 |_.-.-.__-- 1,476 | Wyoming_..-.-.....-...--..---------. 4, 033 3, 219 |----------|-------2------- + ee eee eee eee —-99 FS 
New Jersey........-....|----------| 5,055 | 58,527 | Arkansas, Louisiana, New Mexico, | 64,121 |.-.---..--|.---.--.--|---2---20---ee eee ge eee eee eee eee —737 «2&8 

New York, Oklahoma, Pennsyl- “] 
oo vania, Texas, and West Virginia. — . 

New Meoxico_._.-......-] 27, 185 |..-...-_-- 287 | Texas.......----.----.-----------..--- 1,624 |-.-.---..-| 28, 783 | Colorado, Illinois, Indiana, Louisiana, | +120 
. Maryland, Massachusetts, New . 

. Jersey, Pennsylvania, Texas, and 
a, , tah. . 

New York__..._-__-_--- 4, 663 5, 017 7,872 | Oklahoma and Pennsylvania_.........} 16,841 |......---.. 332 | New Jersey and Pennsylvania--.___-_- —232 
Ohio. ....---2- 2-2 8, 847 j.--.------| 31,697 | Illinois, Kansas, Louisiana, Michi- 34,098 |---------- 1,151 | Pennsylvania and West Virginia. .--_- —335 

. gan, Oklahoma, Texas, and West " Lo 
Virginia. = - . 

Oklahoma__.........-_-..| 206, 809 |_.....-.-. 4,205 | Kansas and Texas............---....-.| 59, 580 7,580 | 149,502 | Illinois, Indiana, Kansas, Kentucky, —8, 437 
Louisiana, Michigan, Missouri, New 

. . Jersey, New York, Ohio, Pennsy!l- 
. vania, Texas, and West Virginia. 

Pennsylvania...-...---- 17,070 | ~— 8, 680 75,380 | Louisiana, New Mexico, New York, 97,686 |.--...--.. 4,751 | New Jersey and New York....-...---- +978 
Ghio, Oklahoma, Texas, and West 

irginia. :



| 
. | - 

| . I 

Rhode Island --.---.----|----------|---------- (4) Texas... .-..-1-------------------------]| 9 MY woecnncnce|eecceennnn|ee nn neeeeen nen e eee e eee ee cece ence entene| Uf) 

South Carolina....-.-.--|---------- B79 |__--------|--- ene be ee een nn ene eee (?) weno ceca e een wenn nce [pone ne eee ee een ne nen e cere eee e serene (2) 

Texas.....--...---------| 427, 280 1, 024 64,614 | Arkansas, Louisiana, New Mexico, | 300, 803 22,478 | 165,588 | Alabama, Arkansas, Georgia, Illinois, —7, 909 

and Oklahoma. ae en i Indiana, Kansas, Louisiana, Mary- 

| ~ - land, Massachusetts, Missouri, New . 

OO Jersey, New Mexico, New York, 

| . on Ohio, Oklahoma, Pennsylvania, 

. | oe Rhode Island, and Utah. | 

Utah_.....-.------------ (0) _u-ecu----| 2,643 | Colorado, New Mexico, Texas, and 2,724 |on- cnnenn|-onwne nnn n [poe enn enn e ene n eee n ee en nee enon enn eer e ee —81 © 

Wyoming. _ —E : - - ow 

. Virginia.....-...--------|---------- 992 |_....-----]_--------------------- eee eee eee (?) cece cence |eecenn ce cn|- cn ece nn cee eee - oe en een ene eee eee e eee (?) Cc 

West Virginia.......---- 3, 847 |...------- 1,663 | Kansas, Ohio, and Oklahoma......-.- 2,951 |2...-..--- 972 | New Jersey, Ohio and Pennsylvania- - —34 

Wyoming. --5-2-----7-7" 14,455 |_.-....---]-.--------|----- een eee eee nnn ene ener eee 7 11, 290 732 3,061 | Colorado, Montana, and Utah.....---| —1,325 iE 

Other States 5..-....-.-- 636 |... ww) nnn | ene ee ee nee cee b een enn eee n cence cee ec ec een [pee en eens [penne e nn te [pene een ene [een n nee renee een ne ne te ne en eee ncereeenenc|atnerinn tT by . 

1, 008, 516 32,327 | 439, 697 wo ne cee e cee e een e ne nee ene enn e nnn n eee ne= 1, 068, 134 50, 184 | 480, 697 |.--------~--------4----- 2+ ee een nee —26, 447 . 2 

1 Preliminary. ? Georgia includes Delaware, South Carolina, and Virginia. ‘- 3 Includes Alabama, — 4 Massachusetts includes Rhode Island. ° 

§ Missouri and Utah included under “Other States.” - 6 Includes Iowa and Nebraska. 7 Includes Nebraska and South Dakota. by 
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STOCKS — 

oe The downward trend of stocks continued in 1936. The net decrease | 
of 23.3 million barrels in the stocks of all oils in 1936 was due to a 
decline of 26.5 million in crude stocks. N atural-gasoline stocks in- 
creased 0.4 million barrels, and an increase of 2.8 million barrels is 
shown in the stocks of refined products. The stocks of all oils at 

: the end of 1936 totaled 518.4 million barrels, or about 5 months’ supply — 
at the rate of demand prevailing during the year. __ | 

Stocks of crude petroleum decreased from 314.6 million barrels at 
the beginning of 1936 to 288.2 million at the end of the year. Pro- 

| ducers’ stocks increased by about 0.5 million barrels, pipe-line and 
| tank-farm stocks decreased by 24.6 million, and refinery stocks _ 

decreased by 2.4 million. : ae 
During the year stocks of domestic crude decreased 4.7 million 

| barrels in California and 20.1 million east of California, while stocks 
of foreign crude declined by 1.6 million barrels. : 

The most significant changes in crude stocks, on the basis of State 
origin, were decreases of 13.3 million barrels for Oklahoma crude, 9.0 | 
million for Texas crude, and 4.7 million for California crude, and 
increases of 3.5 million for Louisiana crude and 2.0 million for New 

a Mexico crude. The decreases represented liquidation of surplus and 
older stocks, and the increases were incident, in part, to increasing 

| production and demand. , _. : 
: Increases in motor-fuel stocks included about 5.8 million barrels of 

| finished gasoline, 0.4 million of natural gasoline, and of 0.5 million of 
7 unfinished gasoline. These increases were about in proportion to , 

| increased demand for motor fuel when measured in terms of days’ 
: supply. Co 

_ Stocks of crude petroleum, natural gasoline, and refined products at the end of the 
| | — year, 1932-36 : : | 

[Thousands of barrels of 42 gallons, except as otherwise indicated] 

1932 1933 1934 1935 | 19361 

. Crude petroleum: . 
At refineries ?...-_---._----.-.22----------------| 61,769 | 66,049 | 64,099 | 59,148 | 56, 757 
Pipe line and tank farm_..._...__.__.........| 270,098 |{, 38) 432 |\ 264, 625 | 245,178 | 200, 588 
Producers. -------eeeneneeeeenceennnnen--| 8,018} 8,181 | 8,530 [{ 19529 |) 10, aa9 

Total erude petroleum ¢.......................| 889, 875 |{,38 Soa |} 337, 264 |{,314855 [1 age, 184 

Natural gasoline... eee | 8,208 BB] TON 3,608] 4,055 
Refined products: 

Gasoline 6. ence nee eeeeenneneneee] 51,107 |f 5 PSB | 205 | 50,647 | 56,358 
Kerosene____--.--.--.----_-- 5, 033 6, 558 6, 398 7, 915 5, 633 

Gas oil and distillate fuel oils...) 14,277 |{ 12928 |\ 21,057 | 19,930] 22, 719 
Residual fuel oils =... 116,476 |{,106 478 \ 88,440 | 84,054] 84, 199 

Total gas oil and fuel oi ¢.____________.._._.] 180, 758 |{, 125 52 |\ 110, 397 | 103,984 | 106, 918 

See ootnotes at end of table. 
7



CRUDE PETROLEUM AND PETROLEUM PRODUCTS 99 5 

Stocks of crude petroleum, natural gasoline, and refined products at the end of the 

: year, 1932-86—Continued | | 

| [Thousands of barrels of 42 gallons, except as otherwise indicated] 
nar 

1932 1983 | 1934 1935 1936 
a | RT| | ee 

Refined products—Continued. 
Lubricants_.---------------------------------+-- 8, 694 7,100 | = 7,331 7, 025 6, 942 

Wax.....___..__......----thousands of pounds..| 163, 935 69,117 | 186, 136 114, 675 115, 434 

7 Coke..............-----thousands of short tons._| 1, 330. 2 727.4 405.1 388. 9 389. 4 

Asphalt... ee ceeeeeeeeeeeeye--o....| 276.1] 254.5] 380.2 1{ g4oe'4 |f 368-3 Cae 

Road Oil... eee eee eee e eee eeeeeeeeeeeeee---e--| 564 | 8382] B64 { _ ee \ 8220 

Other finished products......------.-----------| 486 {HB | 231 220 198 
Crude gasoline. --....--------------------------- \ 43. 753 { 48,300 | 5,014 6, 046 8, 532 

Other unfinished oils__.......-..---------------- ’ 345,046 | 40, 738 42, 074 38, 411 

. . 244,578 | 223,356 | 228, 361 
Total refined products 6. -_...-.--.------------| 249, 116 {3 244, 295 | 3 222, 682 | 3 223,371 \ 226, 194 

603,207 | 564,350 | 541,914 1) 
Grand total. -------------------22--- romeo nnnee 592, 194 {> 608, 198 | 3.564, 152 | 3 541, 700 \ 518, 433 

ee
 

ne me Ee 

1 Preliminary. . 

2 Includes foreign crude held by importers. 
3 For comparison with succeeding years. 
4 California heavy crude and fuel oil included under refined products as residual fuel oil. 

5 Includes pipe-line and bulk-terminal stocks. 
6 Includes equivalents for wax, coke, and asphalt in barrels.



Stocks of crude petroleum in 1936, by States of location — 2 

. [Thousands of barrels of 42 gallons] o> 

State | 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 

Arkansas_-_._....2--22- 2 eee 4,314 4, 162 4, 102 4, 149 4, 252 4, 335 4, 113 3, 884 3, 962 3, 980 3, 904 3, 694 3, 514 
California. _........---2 2-2 eee lee 38, 944 40, 640 40, 275 39, 856 39, 338 38, 878 37, 856 36,781 | 35,476 | 34,123 | 33, 901 33, 815 34, 189 
Colorado_._._._..---.-.2-.--- 2 eee 485 468 428 434 435 438 - 450 435 423 463 466 476 457 
Georgia !____.__.-._-- 2 eee eee 706 698 560 662 * §18 625 | - 655 588 553 387 806 347 378 
Tilinois......---..----..-2 eee 11, 680 11, 614 11, 358 11, 248 10, 992 11, 111 10, 750 10, 972 11, 097 11,207 | 10,904 11, 083 11, 260 ; 
Indiana.......-...----.---.--_------------ 2, 654 2, 594 2, 467 2, 781 2, 821 2, 528 2, 115 2, 217 2, 410 2, 318 2, 309 2, 263 2, 447 
KanSas_.._...-.-.------ 2 eee eee 12, 171 12, 075 11, 874 11, 880 | 12, 072 11, 677 11, 020 10, 316 9, 568 9,311 8, 813 8, 457 8, 233 " : 
Kentucky 2.___.-.-.22.--- eee 801 813 816 913 913 1, 004 1, 031 903 837 852 786 785 823 
Louisiana 3__.__..._-_-222-2 2-2 eee 9, 099 9, 464 9, 797 10,269 | 10,331 10, 283} 10,525 10, 887 10,715 | 10, 707 10, 668 10,627; 10501 
Maryland __.__-.2- 22 1, 124 1, 082 1, 007 960 1, 213 1, 297 751 1, 065 1,089 ;} 1,054 1, 082 1, 193 1,111 bend 
Massachusetts ‘........--....--.---_------ 762 997 1, 062 954 1, 102 1, 086 1, 073 981 1,085 | | 960 819 821 - 41,088 Z 
Michigan.......-..22---- 22-2 eee 744 745 741 1, 008 1, 093 1, 117 1, 044 1, 056 "946 946 935 869 ~ 766 ey 
Missouri §......--.......--.-. 22-2 -- 3, 454 3, 365 3, 304 3, 490 3, 584 3, 520 3, 662 3, 586 3, 645 3,656 ; 3,699 3, 532 - 3, 508 mo 
Montana. -__-..--- eee 1, 127 1, 208 1, 274 1, 286 1, 370 1, 283 1, 336 1, 234 - 1, 141 1,044 ; — 1,020 963 J, 028 a 
New Jersey..-...---------.------------e ee 6, 051 6, 343 6, 064 5, 810 5, 819 6, 293 6, 066 5, 794 5, 459 5,326 | 6,058 5, 044 5, 264 es 
New Mexico. ..__--...- 2-22 eee eee 709 653 705 742 727 751 789 788 - 783 | 770 820 801 |. 829 TR 
New York.-.....----..---- 2-2 1, 403 1, 283 1, 355 1, 291 1, 376 1, 339 1, 294 1, 162 1, 301 1,176 |  =+1,120 1,111 1,171 bd 
Ohio__.--.....-----22----.---- 2 eee 7,375 7, 419 7, 326 7,315 7, 465 7, 482 7, 200 7, 149 7,077 | 7, 029 7, 172 7, 122 7, 040 bey 
Oklahoma........-.._.------------ eee 70, 695 69, 774 69, 672 69, 338 68, 802 67, 806 67, 006 64, 282 63, 684 63, 542 63, 804 63, 049 62, 258 > I 
Pennsylvania..._-...-.-..--...--__------ 6, 058 6, 188 5, 794 6, 676 6, 768 6, 938 7, 081 7, 208 7, 005 6, 600 €, 459 6, 756. | - 7, 036 es 
Texas__.....----.-...---.----------------] 106, 217 103, 364 | 103,006 | 104,297 | 106,742 | 107, 679 107,777 | 107,805 106, 415 103, 239 100, 415 99, 285 98, 308 Ed 
Utah... eee 194 191 158 150 160 157 138 116 112 105 110 125 . 113 
West Virginia. .......---2-2222 22-2 ie 1, 988 1, 969 1, 863 1, 926 1, 888 1, 993 1, 876 1, 919 1, 943 1, 987 ‘1, 928 1, 924 1, 954 2 
Wyoming ¢_..-. 2 25, 926 25, 972 25, 804 | 25, 754 25, 608 25, 549 25, 438 25, 262 25, 031 24, 911 24, 773 24, 856 24, 908 1 

Total, United States.......-..-....-] 314,631 | 318,081 | 310,812} 313,189 | 315, 389 315, 169 } 311,046 | 306,390 | 301,757 |} 295,693 | 292, 271 288, 998 288, 184 et 

1 Includes Delaware, South Carolina, and Virginia. 4Includes Rhode Island. “I 
2 Includes Tennessee. . 5 Includes Iowa. . 

. 3 Includes Alabama. . 6 Includes Nebraska and South Dakota. SO.
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Stocks of crude petroleum in 1986, by States of origin | 

_ [Thousands of barrels of 42 gallons] | . 
ae re ens 
on 1 . 

e State Jan.1 | Jan.31 | Feb. 70 Mar. 31 | Apr. 30 | May 31 | June 30 | July 31 | Aug. 31 | Sept. 30 | Oct.31 | Nov.30 | Dec. 31 

eo Arkansas......-..--.--.-0----oen ene 5, 916 5, 569 5, 278 5, 255 5, 214 5, 005 5, 033 5, 193 5,157 5, 275 5, 203 4, 805 4, 722 a 
“’ California...........-.-...-.-...--.------| 38, 944 -40, 640 40, 275 39, 856 39, 338 38, 878 37, 856 36,781 |. 35,476 34, 123 33, 901 33, 815 34, 189 q 

Colorado...-...-..--.-...----------------- 551 403 344 337 338 347 379 403 408 419 508 502 486 Oo 
Thlinois. ......--------2.-2222- eee eee 11, 052 11, 001 10, 683 10, 557 10, 485 10, 480 10, 268 10, 177 10, 136 9, 983. 9, 963 9, 835 9, 729 ey 
Indiana._.....-...-.0--.-----.----------- 44 §1 52 79) 78 "68 AT. 47 46 45. 46 - 46 46 bel 
Kansas....-.-.--..------------------ eee 5, 165 5, 346 5, 474 6, 012 6, 263 6, 057 5, 766 | 5, 704 5, 835 | 5, 625 © 5, 462 5, 624 5, 600 bx 
Kentucky.-.-......-.----.----- --------- 764 774 825 ' 854 879 - 976 | 999 - 892 807 805_ 760 ~ 776 819 Ky 
Louisiana..-.......-..---2.-.2------------ 8, 803 8, 946 9, 30¢ 10, 344 10, 665 ; 11,975 12, 167 11, 898 12, 141 12, 962 | 12, 998 13, 207 12, 347 i 
Michigan.-...-...--.-.-.-..-------------- 895 978 864 999 1, 107 1,138 1,105 1,173 | 1,122 968 | 1, 010 966 809 oS 
Montana..........------22- eee ee 1, 108 1, 189 1, 265 1, 266 1, 347 1, 272 1, 331 1, 211 1, 121 1, 026 | 1, 003 922 993 ne 
New Mexico.......--...------------------ 5, 573 5, 614 5, 638 5, 992 6,123 6, 221 6, 154 . 6, 420 6, 587 6, 779 | 7, 044 . 7,690 7, 596 bx 
New York.......-.-.--------------------- 438 — 395 372 365 354 ° 367 349 301 298 305 316 347 390 Ct 
Ohio. ......-.,---------------------------| 1, 117 1, 072 1, 149 1, 220 1, 247 1, 167 1, 066 1, 007 925 782. 822 818 96 
Oklahoma....-......-.-----.--...---.----| 94,330 92, 808 91, 367 91, 328 91, 140 89, 888 87, 852 84,619 | 83, 358 82, 668 | 81, 334 81, 228 80, 989 =~ 
‘Pennsylvania...-..:.-.-.-.02---2-2- 2.8 2, 303 2, 230 2, 162 2, 220 2, 388 2, 285 2, 369 © 2, 334 2, 255 2, 339 © 2, 377 2,375 | - 2, 275 > 
Texas. ......--.----.------------..-.---.-| 106, 079 104, 839 104, 705. 105, 689 | 107,576 | 108, 459 108, 421 108, 549 106, 663 102, 529 | 101, 223 97,527 | = 97, 145 
West Virginia... 2.0.2.2 eee-| ss, 752 1, 756 -d, 703 1, 778 1, 720 1, 781 1,665 | - 1,694 1, 738 1, 780. 41, 778 “1, 742 1, 783 Zz 
Wyoming. .....2-22202--- 222 ee 26,052 | °° 26,225 26, 050 26, 009 25, 869 25, 798 25, 642 25, 427 25, 172 25,074 | 24,849 |. 24,985 25, 193 o 
Foreign.....-.....2..--------eenee eee ene 3, 745 3, 246 3, 216 3, 029 3, 258 _ 8, O17 - 2,577 2, 560 2, 612 2, 307 1, 674 1, 788 2, 117 by 

Total United States................| 314,631 | 313,081 | 310, 812 313,189 | 315,389 | 315,169 | 311,046 | 306,390 | 301,757 | 295,693 | 292,271 | 288,998 288, 184 Ed 

| | * 7 | a : by 
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Stocks of crude petroleum in 1986, by districts and months SS 

{Thousands of barrels of 42 gallons} ‘ oo 

District 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 

At refineries, by location of storage: 
East coast: 

Domestic.....-..........--.-.---- 9,173 10, 217 9, 738 10, 364 10, 340 11, 227 10, 898 10, 794 10, 326 9, 661 10, 4385 9, 966 10, 571 

Foreign..----.-------------------- 2, 976 2, 605 2, 510 2, 395 2, 596 2, 473 2, 088 2, 089 2, 172 1, 901 1, 428 1, 355 1, 565 

Appalachian---..-..------------------- 1, 270 1, 194 1, 115 1, 114 1, 116 1,111 1, 042 1, 067 1,015 972 1, 185 1, 095 1, 007 

Indiana, Illinois, Kentucky, ete- ----- 2, 912 3, 125 2, 975 3, 404 3, 390 3, 417 2, 995 3, 355 3, 403 3, 507 3, 347 3, 683 3, 840 

Oklahoma, Kansas, and Missouri.---- 4, 348 4, 193 4,215 4, 693 4,913 47786 4, 662 4, 593 4, 586 4, 287 4, 164 4, 052 _ 3, 999 ‘ 

Texas inland__._.--.-..-.------------ 1, 705 1, 659 1, 707 1, 864 2, 016 1, 975 2, 175 1, 996 1, 844 1, 710 1, 618 1, 473 1,380 ‘& 

Texas Gulf coast: , “ 

Domestic_._...-.--..------------- 10, 439 9, 515 9, 414 11, 203 11, 896 12, 375 13, 053 12, 772 12, 098 12, 095 11, 370 10, 936 11,320 =| 

Foreign.....-.-------------------- 268 175 129 145 181 150 101 57 54 84 48 146 177 

Louisiana Gulf coast: 
fee 

Domestic_......-.-.-------------- 2,045 | 2,179 2, 142 2, 706 - 2, 589 2, 643 2, 901 2, 910 2, 985 2, 931 2, 902 2, 782 2,897 

Foreign....__....----------------- 501 465 577 489 531 394 388 414 286 322 198 287 375 St 

Arkansas and Louisiana Inland-_---.--- 943 915 867 1, 057 1, 180 1, 127 1, 107 1, 072 1, 066 1, 035 1,112 - 931 _ 799 TR 

Rocky Mountain.......-----.-------- 12, 509 12, 547 12, 297 12, 307 12, 355 12, 311 12, 218 12, 102 11, 856 11, 964 11, 847 11, 797 11, 893 

California_........._.---.-.---------- 8, 444 9, 337 8, 600 8, 878 8, 849 7, 988 7,984 | 8, 163 7, 752 7, 891 7, 850 7,170 6, 934 = 

Total at refineries.........----.----| 57, 533 58, 126 56, 286 60, 619 61, 902 61, 977 61, 612 61, 384 59, 443 58, 360 57, 454 55, 673 56, 757 5 

At refineries, by fields of origin: _ ee] 

Appalachian: . . — © 

Pennsylvania grade. _...-.--.---- 1, 164 1, 094 1, 018 947 1, 009 921 ~ 909 860 805 839 863 846 680 © 

Other Appalachian (including 
mi 

Kentucky)....------------------ 473 434 441 421 516 575 583 483 433 479 423 ° 421 450 ~ 

Lima-Northeastern Indiana-Michi- 
= 

gan___....-..----------------------- 336 351 243 219 272 178 183 275 271 197 246 - 309 239 B 

Illinois-Southwestern Indiana. - - ----- 80 113 107 130 — 95 95 93 76 89 75 103 105 99 SN 

- North Louisiana and Arkansas--.---- 1, 986 1, 851 1, 464 1, 845 2, 350 2, 145 2, 298 2, 372 2, 351 2, 584 2,776 | = 2, 528 1, 987 

West Texas and Southeastern New . 4 

Mexico___.--.---------------------- 3, 411 3, 776 3, 411 4,698 | 4,110 4, 374 4, 637 4, 958 3, 941 3, 765 4, 068 4, 123 4, 508 

East Texas__._..---------------------- 4, 818 4, 854 5, 488 5, 702 5, 227 5, 431 5, 248 5, 134 5, 500 5, 397 4, 974 4, 604 4, 860 

. : Oklahoma, Kansas, North Texas, 
ete__...---.------------- - -ee ee - 12, 810 12, 277 12, 131 13, 624 14, 613 15, 049 14, 628 14, 794 14, 691 13, 845 14, 113 13, 591 14, 460 

Gulf coast._._..------.---------------- 7, 787 8, 275 7, 886 8, 835 9, 269 9, 907 10, 274 9, 629 9, 202 9, 039 8, 541 8, 420 8, 560 . 

Rocky Mountain...--....------------- 12, 479 12, 519 12, 281 12, 291 12, 334 12, 297 12, 198 12, 080 11, 896 11,942 | 11, 828 11, 768 11, 863 

California_.._.....------------------- 8, 444 9, 337 8, 600 8, 878 8, 849 7. 988 7, 984 8, 163 7, 752 7, 891 7, 850 7,170 6, 934 | 

Foreign-_--...------------------------- 3, 745 3, 245 3, 216 3, 029 3, 258 3, 017 2, 577 * 2, 560 2, 512 2, 307 1, 674 1, 788 2,117 | 

Total at refineries_...-...--..------ 57, 533 58, 126 56, 286 60,619 | 61,902 61, 977 61, 612 61, 384 59, 443 58, 260 57, 454 55,673 | 56, 757



| 

Pipe-line and tank-farm stocks, by fields : : i ot. 
of origin: | . : 
Appalachian: , 

Pennsylvania grade. _.......--.-- 3, 435 3, 348 3, 324 3, 546 3, 623 3, 615 3, 620 3, 581 3, 560 3, 600 3, 634 3, 604 3, 644 
Other Appalachian (including | oo 
Kentucky) -.............-------- 424 472 551 623 578 576 580 559 | 515 436} 460 507 565 

Lima-Northeastern Indiana-Michi- | J 
¥an_...2.-- eee 959 1, 003 999 1, 181 1, 214 1, 357 1, 184 1, 149 1, 067 943 |- 950 - 838 793 , 

Illinois-Southwestern Indiana. -._-_-_-- 10, 888 10, 816 10, oP 10, 407 10, 367 10,331 | 10,113 | -10,051 9, 981 9, 845 | 9, 798 9, 655 9, 577 Q 
North Louisiana and Arkansas-.--_.-- 7, 690 7, 726 7, 95: 8, 281 8, 310 8, 578 8, 744 - 8, 8338 8, 946 9,391 | .8, 867 8, 839 | 8, 935 ow 

. West Texas and Southeastern New oe q 
Mexico.......-.........---..-------| 26,098 25, 612 25, 474 24, 563 25, 103 24, 793 24, 336 24,406 | 25, 054 24,951 | 24,760 25, 258 24,0088 © 

East Texas........-...-.----.-------- 16, 771 16, 136 16, 020 16, 577 16, 997 17, 403 17, 378 18,033 |; 17,608 16,192 | 15,828 15,198 | 15,814 sy 
Oklahoma, Kansas, North Texas, etc.| 120,074 | 118,755; 117, 458 116, 217 | 115,886 | 114,065 | 112,237 | 108,798 | 107,113 | 105,415 | 103,654 | 103,114 |. 102, 193 hy oo 
Gulf coast.........-.----...-...-.....] 18, 581 17, 733 18, 563 18, 118 18, 717 19, 348 19,106 |. 18,949 18, 828 18,692 | 19,117 17, 804 16, 683 by 
Rocky Mountain.._....-.......--_--- 14, 772 14, 805 14, 900 14, 838 14, 712 14, 595 14, 628 | . 14, 433 14, 322 14,0385 | 14,052 14, 132 14, 284 | ho 
California_........-.....-2.-20------- 27,101 28, 510 28, 929 28, 342 27, 890 28, 081 26,992 | - 25, 798 24, 672 23, 146 | 22, 800 23, 526 24, 002 aoe 

Total pipe-line and tank-farm......| 246,793 | 244,916 | 244; 679 242,693 | 243,397 | 242,742 | 238,918 | 234,590 | 231,666 | 226,646 | 223,920 | 222, 475 220, 588 < 
Producer’s stocKs..__............----- 10, 305 10, 039 - 9, 847 9, 877 10, 090 10, 450 10,516 |. 10,416 10, 648 10, 687 | 10,897 10, 850 10, 839 tt 

. Total United States: 1936...........| 314,631 | 313,081 | 310, 81D 313, 189 | 315,389 | 315,169 | 311,046 | 306,390 | 301,757 | 295,693 | 292,271 | 288,998 | 288, 184 G 
1935....---.---| 387, 254 | 338,199 | 337,349 | 339,179 | 339,823 | 338,619 | 334,841 | 329,459 | 325,106 | 320,880 | 317,955 | 315,779 | 314, 855 Ss 
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| WELLS ae 

: Drilling again gained materially, 25,166 completions (18 percent 
more than in 1935) bemg recorded in 1936. Data on the number of | 
producing wells at the close of 1936 are not available, but indications 
are that the total will increase from 340,990 on January 1 to about 
350,000 on December 31, 1936. : | 

Of continued interest was the decrease in the ratio of failures. 
(See fig. 70.) Although the number of dry holes increased from 4,911 
in 1935 to 5,296 in 1936, the percentage of total completions declined 
from 23 percent in 1935 to 21 percent in 1936. This ratio was the 

- lowest in nearly 20 years. re 

2,500 : __ __ 
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, FIGURE 70.—Wells drilled, 1930-36, by months. | 

| _ Although drilling in 1936 declined 42 percent from 1935 in the East 
Texas field the field still continued to lead all others in total footage 

| by a wide margin. There were actually more completions in the 
Bradford-Allegany field in 1936 than there were in Kast Texas, but 
723 of the Bradford-Allegany completions were water wells drilled 
under the five-spot program. The little known Loma Novio field of 
south Texas ranked third in completions. Other areas that were 
actively explored by the drill in 1936 were Young County, Tex.; Lea _ 
County, N. Mex.; and the Fitts and Rodessa fields. 

Wells drilled for oil and gas in the United States in 1936, by months 

; | "Total 

Wells Jan.|Feb.| Mar.| Apr. | May | June | July | Aug. | Sept.} Oct.| Nov.} Dec. | 
Num-| Per- 
ber | cent 

Oil__.-.._.-__.-.|1, 236)1, 018} 1, 308] 1, 580} 1,522) 1,612) 1,718} 1,521] 1, 583/1, 708) 1, 545/1, 449|17, 800) 70.7 
Gas_.....----.-.| 140; 109} 118) 161 139; 169) 206| 208) 212) 209) 214) 185) 2,070} 8.2 
Dry-..------.----| 406} 318} 413; 456) 467| 506) 463; 417) 477| 466) 449; 458; 5,296; 21.1 

Total: 1936__-_|1, 782|1, 445] 1,889] 2,197] 2,128] 2, 287| 2,387] 2, 146) 2, 272/2, 383] 2, 208/2, 092/25, 166| 100.0 
19385_ _-./1, 464/1, 449) 1, 744) 1,749] 2,046] 1,913} 1,894; 2,001) 1, 821/1, 787) 1, 884)1, 668/21, 420)_...--



CRUDE PETROLEUM AND PETROLEUM PRODUCTS 1001 

| Oil and gas wells in 1985 © | 

| Producing oil wells Wells drilled 1 

| | | | Esti 
, Average mate 

State and district Approxi- produc: eeeike 

mate | tion per} jj Gas D Total | initial | . number, | well per ry role d a . 
7 Dec. 31 | day (bar- ae uc 

rels)- 4. _| tion per. a 
well (bar- 

Be ss eo oo rels) Oo 

‘Arkansas.............----------| 2,680 11.1 40 2 73 115 207 
California ?__....-_....-.-.----- 12, 780 46, 4 729 34 347 1,110 |- © 907 
Colorado. _.....---------------- 200 21.9 11 1 6 18 906. 
Illinois__.-_....---.-...-----.--| 14, 330 8 5 |__-------- . 6 11 68 | 

Indiana: : : — 
Southwestern. ....-..-.---- 1, 125 1.8 84 62 77 173 21 
Northeastern...---..-.----- 95 .6 3 | 12 9 24 15 

Total Indiana-____..-.._-- 1, 220 1.7 37 74 86 197 20 
Kansas__....--......----.--.--- 19, 250 79). ~~ 890 39 281 1, 210 950 
Kentucky....-.--..------------ 13, 800 21.0 167 | 16 70 253 41 

Louisiana: oO yo i | 
Gulf Coast_..._...--.---... 710 175.9 220 6 128 354 721 
Northern...-....--..--.----| 2, 690 |. 9.9 124|.... 98] =:121 343 | —-:1, 28 , 

. Total Louisiana..........| 3, 400 | 42, 2 344 104 249 |. 697 ; ~—«:1, 010 
Michigan. _-..-.....-.------..-- 1,160 |. . 40.4 322 103 168 | . 5938.4 > 560 
Montana.--.....---....-.----.- 1, 650 8.3 131 17 38 186 | 99 
New Mexico......---..--------| 840 | --—- 75.8 |. 262 4 71 - 387} 2,381 
New York.._-.-.-.------------| 19, 600. 6 ©) (3) 3) (3) - 8) . 

Ohio: ‘ 4. . 

Central__..-..----..-- 2.8. 20, 000 4A]. 256 216 170 | — 642 15 ' 
. Northwestern_-__..-......- 12, 100 |: 2 43 29 22 94 14 | 

) Total Ohio..........--.--| 32,100}  .38{ © 299. 245| 192 736 5 , 
Oklahoma......--...----...---- 54, 600 ~ 91) — 1,321 110 579 2, 010 874 
Pennsylvania_.-_...-----------| 82, 050. -5 | 31,956 3 61 345 | 32,062 31 

| Texas: | | ee a = | 
Gulf Coast___....:-.--.-..-|° 4, 220 44.9 804 | 56 | 311 1,171 427 
East Texas proper_--.....-- 19, 520 - 20.7 4,033 |. 5 128 4, 166. 41,590 
West Texas____.....-..__-- 4, 080 40. 2 653 9 122 784 . 802 
Rest of State._......---..--| 31,200 |: 86] 2,981 | = 206 | 977 | 5A |B 

Total Texas. ........--.-. 59, 110 19.3 8, 421 276 2, 538 11, 235 937 
West Virginia.............-.... 18, 710 6 115 304 114 533 il 
Wyoming___.... 22-22. 3, 380 11.1 58 6 28] «. 92 674 
Other. .....-.-..-...------...-- 8130 |.-..--.-..]---..2.--- 5 20 625 |..--..---- 

Total wells..........-....| 340,990 8.1 15, 108 © 1, 401 4,911 21, 420 780 

1 From Oil and Gas Journal, except California. . 
. 2 From American Petroleum Institute. 

3 New York included with Pennsylvania. 
‘ Based on short gages generally ranging from 15 to 30 minutes. 
5 Mississippi, Missouri, Tennessee, and Utah. . 
6 Alabama, Mississippi, Missouri, Tennessee, and Utah.
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Drilling activity in leading districts, 1985-36 

; ; Com- , Com- 
pletions oo pletions 

| District State —_— District State 

1935 ,| 1936 1935 | 1936 

Barton County.____..-..} Kans. 29 159 || Pontotoc County__.__-.__| Okla. 277 423 
Bradford—Allegany-_..-...]| Pa.—N. Y. {1,650 | 2,702 || Reno County-...____.___| Kans. 156 169 

, Caddo Parish...._.___._.| La. 134 | 363 || Rice County. .--......--- do. 203 | 310 
Cass County.........-_..| Tex. 3 164 |} Russell County..__._____ do. 177 263 
Cooke County------.---- do. 193 360 || Samfordyce._.-......-...| Tex. - 104 73 
East Texas__.........---| . do. 4,150 | 2,425 || Saxet___..... 2.22222 oe do. 46 274 
Gillis. .-_......._._______] La. 39 45 || Saxet Heights......______ do. 2 226 
Glacier County.._----...| Mont. 113 126 || Seminole County___..__.| Okla. 211 268 
Lea County___.___._..__| N. Mex. 265 485 || Seven .Sisters..__.....___| Tex. 45 333 

- Joma Novio_.___..__..__| Tex. 201 464 || Tomball_________________ do. 108 80 
Lopez.._..-._-.--.------ do. 27 250 || Tepetate......._....____._| La. 5 40 
McLean County....__...| Ky. . 24 180 || Ward County_._____..__| Tex. 172 333 

, Montcalm County-_-_...._| Mich. 156 246 || Winkler County____-___- do. 105 401 
O’Hern___..-_.....-_.-..| Tex. 40 118 |} Young County. __.___-__ do. 424 | 572 

| | PRODUCTION 

In the first 7 or 8 months of 1936 the production of crude petroleum 
kept pace with the demand for gasoline, the total output showing a 

more or less steady increase during that period. The daily average 
production in January 1936 was 2,865,000 barrels, in Apmil the 

| 3,000,000-barrel mark was passed, and in August the daily average 

reached 3,067,000 barrels. In the closing months of the year the 
| demand for gasoline declined, because of the usual seasonal in- 

fluences, but crude runs to stills showed little change in anticipation of 
an active fuel-oil demand. This situation, combined with the pressure 

| of shut-in production to find a market, prevented the late-season 
decline in crude-oil production that was the characteristic trend prior 

to the last 2 or 3 years. Production accordingly continued to increase 
| in the last quarter of the year, and the highest daily average output— 

3,150,000 barrels—was recorded in December.



| | 

Production of crude petroleum in 1936,1 by States and months 

[Thousands of barrels of 42 gallons] | 

State and district nl ree March | April | May | June | July | August tee Per October Neve Decem- 1936 1935 

$$$ |}—}— }+—_  _}—_ |__| |_| |_| & 
Arkansas. .......-.-------------- oe ee eee eee 889 846 928 899 934 878 899 854 829 842 793 828 10,419 ; 11,0088 cc | 

California: ? | | te 

Huntington Beach..._._.....-.----------------------| 1,278 | 1,077 1,108 | 1,072} 1,099 | 1,085] 1,104; 1,099 | 1,084 1,€93 | 1,053 | 1,095 13, 247 | 15, 133 

Kettleman Hills.................-...-.-.------------| 3,018 | 2,329 | 2,309 | 2,355 | 2,435 | 2, 345 | 2,420 | 2,478 | 2,338 | 2,424 | 2,336 | 2,414 29,286 | 27,607 ‘'U 

Long Beach........----------------------------------| 2,413 | 2, 068 | 2,167 | 2,073 | 2,097} 2,041 | 2,076 | 2, 067 | 2,028 | 2,031 | 1,962] 1,971 24,994 | 26, 563 ep 

Santa Fe Springs. _....-.--.-------------------------| _1,666 | 1, 283 1,332 | 1,293 | 1,358 | 1,322) 1,374 | 1,401) 1, 329 | 1,371 | 1,355 | 1,376 16,460 | 16,159 

Rest of State...........------------------------------| 12, 718 | 10, 278 10, 535 | 10,387 | 10,887 | 10,652 | 10,836 | 19,880 | 10, 596 | 11,023 | 10,756 | 11,243 | 130,786 | 122,370 x 

Total California...............-..------------------| 21, 083 | 17, 035 17, 541 | 17,180 | 17,876 | 17,445 | 17,810 | 17,925 | 17,375 17,942 | 17,462 | 18,099 | 214,778 | 207, 832 me 

Colorado.........--.-------------+-------- ee ee eee een 130 112 135 159 142 147 147 155 155 151 123 118 1, 674 1, 560 Ey 

Dlinois..........---------------------- ee eee 325 294 396 347 389 383 402 380 386 393 363 387 4,445 4,322 C4 

Indiana.........------- eee eee eee eee eee nee €0 53 66 66 69 74 73 66 69 70 61 71 798 77S | 

Kansas. .__-.---------- enn eee ee eee eee ene -| 4, 459 4, 000 4,815 | 4,908 | 4,823 | 4,559) 4,968 | 5,231 5,008 | 5,157.| 4,992 | 5,389 58,329 | 54, 843 

Kentucky.........---.----------------------- +--+ ++ 410 391 483 459 458 463 . 492 485 504 516 475 492 5, 628 5,258 > 

Louisiana: | ! Ss 

Gulf Coast.......-.------.---------------------------| 4,014 | 3, 831 | 4,253 | 4,312 | 4,400 | 4,313 | 4, 557 4,506 | 4,536 | 4,812.) 4,526 | 4,817 52,877 | 40, 776 . 

Rodessa.....--.--------------------- eee eee 893 | 1,062] 1,392] 1,506 | 1,911 | 1,667) 1,732 1,856 | 1,780} 1,716} 1,709 | 1,815 19, 039 1,353 'U 

Rest of State..........-.------------------------+---- 663 613 697 655 655 662 648: 664 649 696 | €36 668 7, 906 8, 201 ed 

Total Louisiana.....---.--------2------------------| 5,570 | 5, 506 | 6,342 | 6,473 | 6,966 | 6,642{ 6,937 | 7,026| 6,965 | 7,224| 6,871 | 7,300| 79,822 | 50,330 & 
Michigan..._..........-.-.------------------------------| 1, 264 1,643 | 1,143 977 | 1,002 971 | 1,010 949 866 908 850 | 845 11,828 | 15,776 © 

Montana.......-.----------------- 20 - ne ee nee een eee 374 320 485 510 515 |. 523} 431 435 502. 470 507 | — 516 5, 588 4, 603 tH 

New Mexico..........----.- en wen neeneeeecene--e--------| 1,915 | 1,887 | 2,148 | 2,088 | 2,331 | 2,189 2,280 | 2,331 | 2,285 | 2,540 | 2,493 | 2,698. 27,185 | 20, 483 ey 

New York.........---.-----------------------------++--- 364 340 376 379 386 380 391 392 396 419 394 | 446 4, 663 4,236 

Ohio..__......---..-------------------- +2 -- --e-- 279 246 359 349 341 | = 347 338 | . 325 326 | 329 285 | 323 3, 847 4,082 = 

Oklahoma: Oe | | . , ro , 

Oklahoma City........-.----------------------------| 4,483 | 4,282 | 4,427 | 4,653 | 4, 652 | 4,196 | 4,423 | 4,964 | 4,454 | 4,876 |) 4,708 | 5,156 55,174 | 54,205 

Seminole. ._...-.--..------enne-eeneeee--------------| 4,050 | 3,888 | 4,348 | 4,496 |. 4, 604 4,280 | 4,223 | 4,368 | 4,040 | 4,287 | 4,141 | 4,262 50,987 | 47,688 © . 

Rest of State...._.....-----..------------------------| 7, 419 6, 828 8,214 | 8,077 | 8, 586 8,419 | 8,306 | 8,846 8,941 | 9,096 | 8, 566 | 9,350 | 100,648 83, 395 c 

Total Oklahoma..-_._..---..--.--------------------| 15, 902 | 14, 948 16, 989 | 17,226 | 17,842 | 16,895 | 16,952 | 18,178 | 17,435 | 18, 259 17,415 | 18,768 | 206,809 | 185, 288 Oo 

Pennsylvania. .......-.-.--------------------------------| 1,323 1,220 | 1,382 | 1,387 | 1,409 1,447 | 1,474 | 1,455 | 1,479 | 1,547 1,414 | 1, 533 17,070 | 15,810 b= 

1 Preliminary. - | | . oe 
2 American Petroleum Institute. ! | | 

i : | : — | 
. ©



Production of crude petroleum in 1986, by States and months—Continued — | = 
: [Thousands of barrels of 42 gallons] | 2 

| 
State and district Janu. F enn March April | May | June | July | August too October N er Decem- 1936 1935 | 

Texas: | . | : Gulf Coast........20...- 2-22-22 6,154 | 6,169 | 6,946 | 7,076 | 7,461 7, 091 7,452 | 7,746 | 7,303 | 7,906 | 6,935 | 8,044 86, 283 64, 914 ‘ West Texas. .......-.-----.---.-_-.--_. 4,473 | 4,620 5, 284 5, 348 5, 478 5,135 | 5,435 | 5,469 | 5,081 | 5,452 | -4, 793 5,333 | 61,901 | 55,417 East Texas_..._.-.-_--.-.-_------- oe 14, 241 | 18,746 | 14,410 | 14,384 | 14,535 | 13,999 | 13,787 | 14,482 13, 260 | 13,840 | 13,441 | 13,971 | 168,046 | 176,859 Panhandle... ..........---..-.-...----.----.---------.| 1,821 1,736 | 1,881 1,888 | 1,905 | 1,839 1, 889 1,908 | 1,838 2,049 | 1,805 1, 912 22, 471 21,369 . Rest of State.......-...- .----- eee eee 6,368 | 6,329 | 6,935] 6, 982 | 7,448 | 7,297 | 7,357 | 7,732 | 7,330 | 8,125 | 7,838 | 8,838 88,579 | 74,107 

Total Texas._......-...-----2-- ee 33, 057 | 32,600 | 35,456 | 35,628 | 36,827 | 35,361 | 33, 920 37,337 | 34,812 | 37,372 | 34,812 | 38,098 | 427, 280 | 392, 666 5 West Virginia...........-- oe 296 296 320 336 323 333 337 | 313 328 (336 _ 289 340 . 3, 847 3, 902 IZ 

Wyoming: . _ 7 a a Salt Creek._...-.2.. 0.2. 519 460 | 6§29 517 507 510 520 494 494 514 489 517 6, 070 6, 257 > Rest of State......-..- 02-20 597 499 671 - §87 594 633 692 754 753 | - 801 925 &79 . 8, 385 7, 498 i< 

Total Wyoming... ...--.-----------------+-------]| 1,116 | 959 | 1,200] 1,104} 1,101 | 1,143 | 1,212] 3,248 | 1,247] 1,315 | 1,414| 1,300] 14,455| 13,755 7 Other ?_. 22.1.0. ee T 4] 4 4 4 5 5 5 | ° 5| 8 5 5| 56 65K 
Total United States, 1936......--. 22 88, 820 | &2,120 | 90, 568 | 90,479 | 93, 739 | 90,185 | 92,078. 95,090 | 90,972 | 95,795 | 91,018 | 97,652 |1, 098, 516 |.__.___- > Total United States, 1935._.....................__. 78, 720 | 72,802 | 81,650 | 78, 723 | 82, 564 | 82, 652 | 85, 709 85, 032 | 84,458 | 88, 577 | 86,752 | 88,957 |..._..__--_| 996, 596 bg Daily average, 1986..._................._..-..----...-_.- 2,865 | 2,832 |. 2,922 | 3,016] 3,024! 3,006 | 2,970 3,067 | 3,032 | 3,090 | 3,034] 3,150 3, 001 2, 730 td 

| © nner eee 
§ Mississippi, Missouri, Tennessee, and Utah. ~ | . g . . | 7” | 

; 
co | eo



CRUDE PETROLEUM AND PETROLEUM PRODUCTS —_4Q)()5 

Production increased in 1936 in all of the major districts except - 
[ima-northeastern Indiana-Michigan. The Gulf coast district, : 
comprising parts of both Texas and Louisiana, showed the largest 
percentage gain in output in 1936 of any of the districts. The pro- | | 
duction of Pennsylvania grade crude, which accounts for. nearly 
three-fourths of the output in the Appalachian district, totaled | 
27,072,000 barrels in 1936, an increase of 6 percent over 1935. 

OO So MILLIONS OF BARRELS . ea ae 
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FIGURE 71.—Production of crude petroleum, 1935-36, by States. _ | 

Texas retained its rank as the leading producing State, although its 
share in the national total was slightly less than in 1935. Oklahoma’s 
share increased slightly from the low point of 1935, but California | 
produced somewhat less than 20 percent of the total in 1936 compared . 
with nearly 21 percent in 1935. The loss in percentage accounted for 
by the three leading States was more than compensated by gains in 
Louisiana and New Mexico. Louisiana, with a 59-percent gain in 
production in 1936, passed Kansas to take fourth place among the | 
producing States. - 

The relative rank of the producing States is shown graphically in 
figure 71. |
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: _ Percentage of crude petroleum produced by principal States, 1929-36 

| | | 1929 | 1930. | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 

exaS.._-------------eee------------| 29.5 | 324| 39.1] 398] 445{ 420] 394] 38.9 
California.--.----...------.------1--| 29.0 | 25.3] 222] 227) 19.0] 19.2] 20.9 19.6 
Oklahoma...-...-...----------------| 25.3] 241] 21.2] 195] 20.1] 19.9] 18.6 18.8 - 

Total, 3 States..........-....-.| 83.8] 818] 825] 820] 936{ 811] 78%9| 77.3 
. Kansas......-..---------------------| 4.3 4,7 4,4 4,4 4.6 5.1 5.5 5.3 

Louisiana......-..------------------| 2.0 2.6 2.6 2.8| 2.8 3.6 5.0] 7.8 
New Mexico....-...-.2.-------------| - +2 11 1.8 1.6 1.6 1.9 2.1 2.5 
Michigan...........-.....-.-....---- 4 4 4 9 9 1.2 1.5 11 
Pennsylvania.....--...---.- 22-2 1.2 1.4 1.4 1.6 14 1.6 1.6 1.5 
ArkansaS...........-2-----.---------| 25 | 2.2 17] 15 1.3 Ld Ld 9 
All other... 2... -..--.--.-2-.----.-| 5.6 5.8 5.2 5.2| 3.8 4,4 4,3 4,1 

| | Total, United States...........| 100.0} 100.0 | 100.0| 100.0} 100.0] 100.0] 100.0] 100.0 

| Despite a decline in production in 1936, the east Texas field easily 
: retained first place among the producing pools. Oklahoma City, 
a Seminole, and Kettleman Hills retained second, third, and fourth 

- places, respectively. .The new entries into the list of the 10 leading 
fields in 1936 were Rodessa and Fitts, displacing Conroe and Pecos 
County (mostly Yates), Tex. | 

| | Production of crude oil in leading fields in 1936, in barrels 

Approximate 
; increase or 

. Field 1936 | decrease 
. compared 

| : with 1935 

East Texas, Tex._........-___-.------_--- eee eee ene eee eee eee 168, 046 —8, 813 
Oklahoma City, Okla_........-.2._- 2202222 55, 174 +969 
Seminole, Okla_.........-.-... 22-22 eee 50, 987 +3, 299 
Kettleman Hills, Calif.......-....2.20202 22-22 29, 287 +1, 680 
Long Beach, Calif................._.__.-.--.-_ eee 24, 994 — 1, 569 

. . Rodessa, La.-Tex...._...-.-.--....------------------------------e---- 23, 130 +21, 765 
Midway-Sunset, Calif........--.-- eee ee 21, 482 +1, 242 
Fitts, Okla.!_......2 2222-2 19, 908 +13, 007 
Bradford-Allegany, Pa.-N. Y._.......-----_-_------_-- eee 18, 546 | ~ -+1, 748 
Santa Fe Springs, Calif..-......0.22 22 eee 16, 460 +301 
Conroe, Tex.!___.--..--------------eeneennn neeeeeeenee 14, 909 —360 
Pecos County, Tex.!___..._-_-.-2 eee eee eee ee 14, 003 —2, 469 

. Van, Tex.}_.-- 22 eee eee ee eee eee eee 13, 339 —926 
Huntington Beach, Calif.._._...-.-.. 2-2 eee 13, 247 —1, 886 
Ventura Ave., Calif.........-...-.-------..------ +--+ eee 12, 610 +1, 631 
All other...........------------- 2 een 602, 394 +72, 301 

Total, United States_......----- eee 1, 098, 516 +101, 920 

1 Oil and Gas Journal. .
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. Petroleum produced in the United , 
| [Thousands of barrels 

3 S&S Year . | 3 3 | 

bat > po 8 p> o 

7 Dm a > f S1si¢] 2 3 
e | ¢ |/2]#] a |8|218) 4 3 
> 2 a > 3 o 3 GS] 3 a s 2 Ay oO | - O M Oo] & A M BH 

1859-75..-..---.] (@) 274, 072) _...---|_-------|-._------|-------_|------]-------|-- eee} ef 
1876_...------.-| ©@) 2 8, 969 32 120 12} fee} eee} ee} eee 
1877..-.-.--.-_.| () | 218,185 30 172 13}___._-__|_-f_- eee} ee} de 
1878._..-...----| (2) | 215, 164 38 180 15}___...2-]-2----|--e---}_-e eee] eee} 
1879_......-.-.-| (@) | 219, 685 29 180 20} 22} ef} } 
1880_....._..--.| (2) ] 226,028 39 179 40)... Je |e e ef} de 

| 1881.........-.-| (2?) | 2 27,376 34 151 100)___._._.|_-.---]-------|_-_-_-__]_- ye 
1882_...........| 6,685] 23,368 40 128 129). fee] ee} ede 
1883.......----.-| 4,004] 19, 125 47 126 . 148 $$]... --}_.-.---]-------}_-__.__-__} ee 

. 1884............| 3,231] 20,541 90 90 262) . 3 4)____-__]_ 2 |eee || ee 
: 1885.....-..----| 2,658] 18,118 662 91 325 36] 2-2} |---|} ee 

, 1886_........-..| 2,151] 23,647| 1,783 102 377 36). -}-- 2 ---|_--ee} te 
1887........-..-| 2,075] 20,281] 5,023 145 678 35 76|_.-----|_---_--]_------- |e 
1888.....-..----| (@) | 216,489] 10, O11 119 690 35) 298)__.-__-]_._..__|__.-____]_._-_ oe 
1889..........--| 1,897} 19,591} 12,472 544 303 35] 317 33 1 1 (4) 
1890....--..--.-| () | 2 28, 458) 16, 125 493 307 36) 369 64 1 1 (4) 

| 1891_.......-.-.| 1,585} 31,424! 17,740) 2,406 324 39} 666 137 1 1 (4) 
1892_......-....] 1,273] 27, 149] 16,363] 3,810 385 37| 824 698 1 5 (4) 

| 1893.....-------| 1,032) 19, 283] 16,249} 8, 446 470 33] 694} 2,335 1 18} (4) 
: 1894_..... 228 942) 18,078) 16,792) 8,577 706 32} 516} 3,689} (4) 40) (4). 

1895_.....-...-- 913} 18, 231} 19, 545] 8, 120 1, 209 32) 438) 4,386] (4) 44 (4) 
so 1896...........-| 1,205] 19,379} 23, 941) 10,020 1, 253 32) 361] 4,681; (4) 114 1 

, 1897_...........| 1,279] 17, 983} 21, 561! 13,090 1,903] (4) 385} 4,122 1 81 66 
1898...........-} 1,205] 14, 743} 18, 739] 13, 615 2, 257 36} 444) 3,731] (4) 72 546 
1899_...........| 1,321} 13,054] 21, 142) 13,911 2, 642 318 390} 3,848) (4) 70 669 
1900.........-..| 1,301] 13, 258] 22, 363] 16, 196 4, 325 362} 317) 4,874| (4) 75 836 
1901_...-....-..| 1,207} 12,625) 21, 648] 14, 177 8, 787 3137) 461) 5,757} (4) 179 4, 394 
1902............] 1,120] 12,064} 21,014] 13,513] 13, 984 3185} 397]. 7,481] (4) 332} 18, 084 

. 1903....-.....-.| 1,163] 11,355] 20,480} 12,900} 24, 382 3554} 484] 9, 186}_-.....- 932 17, 956 
1904__.._....-..| 1,113] 11, 126] 18,877] 12,645} 29, 649 3998; 501] 11,339)_.._.-- 4, 251 22, 241 

\ 1905_.....---.--| 1,118} 10,437] 16,347] 11,578] 33, 428] 31,217] 376] 10, 964 181) 612,014} 28,136 
1906_....-....-.| 1,243} 10, 257] 14, 788} 10, 121 33, 099] 31,214) $328] 7,674] 4,397] 6 21,718 12, 568 
1907_......-.--.{| 1,212] 10,000] 12,207} 9,095) 39,748 3821] 332! 5,128) 24,282} 2,410 12, 323 , 

. 1908__..........| 1,160] 9,424] 10,859] 9,523] 44,855 728; 380) 3, 283) 33, 686 1, 801 11, 207 
1909_.........--| 1,185] 9,299] 10, 633) 10,745} 55,472 639; 311] 2,296] 30, 898 1, 264 9, 534| 
1910_......-....| 1,054; 8,795] 9,916} 11, 753 73, O11 469] 240] 2,160) 33, 143 1, 128 8, 899 
1911_..- 2 953; 8,248] 8,817} 9,796} 81, 134 472| 227) 1,695] 31, 317 1, 279 9, 526 
1912... 222. 874; 7,838] 8,969} 12,129) 87, 269 484; 206 970) 28,602} 1,593 11, 735 
1913_....-.. 2. 948) 7,917} 8,781} 11,567! 97, 788 525) 189 956] 23,894; 2,375 15, 010 
1914__.- 2 939; 8,170} 8, 536] 9,680; 99,775 503 223| 1,336}. 21,920} 3,104) 20, 068 
1915... le 888| 7,838] 7,825} 9,265] 86, 592 437; 208 876) 19,042} 2,823 24, 943 
1916..-..__-___- 874, 7,593] 7,744) 8, 731 90,952} 1,202) 197 769] 17,714} 8,738! 27,645 
1917_....- 2 28. 880; 7,733} 7,751) 8,379} 93,878] 3,088] 121 760| 15,777; 36,536] 32,413 
1918_.2 28 809} 7,408} 7,285! 7,867) 97,532) 4,368] 143 878} 13,366) 45, 451 38, 750 
1919... 22 851} 8,137] 7,736] 8,327| 101,183) 9,278) 121 972) 11,960) 33,048] 79,366 
1920......--___- 906} 7,438} 7,400) 8,249) 103,377; 8,738} 111 945| 10,774; 39,005} 96,868 
1921__..___ Le 988; 7,418) 7,335] 7,822} 112,600; 9,013] 108) 1,158] 10,043) 36,456] 106, 166 
1922...._..._..--| 1,000} 7,425] 6,781] 7,021] 138,468! 8,973 97} 1,087) 9,383] 31,766] 118, 684 
1923_......-..--}| 1,250} 7,609) 7,085} 6,358] 262,876} 8,069 86] 1,043) 8,707) 28,250) 131,023 
1924...._..._..-| 1,440] 7,486] 6,811] 5,920! 228,933) 7,407! 445 935; 8,081} 28,836! 134, 522 
1925._......----| 1,695} 8,097] 7,212] 5,763} 232,492) 6,759] 1, 226 829| 7,863} 38,357) 144, 648 

, 1926_....-.-....} 1,956] 8,961] 7,272] 5,946) 224, 673 6, 274) 2, 768 808} 7,760} 41,498] 166,916 
1927_........---| 2,242] 9,526] 7,593] 6,023} 231,196) 6,719] 2,831 852} 6,994! 41,069} 217,389 
1928_..........-| 2,603} 9,956) 7,015) 5,661] 231,811] 7,359) 2,774] 1,052] 6,462| 38,596] 257,320 
1929_...........| 3,377} 11,820] 6,743) 5,574] 292, 534 7, 775| 2, 358 981; 6,319} 42,813] 296, 876 
1930_......---..| 3,647) 12,803} 6,486) 5,071] 227,329) 7,389) 1,656 994} 5,736] 41,638] 290, 457 
1931........--.-| 3,363] 11,892} 5,327) 4,472) 188,830) 6,456] 1,545 840] 5,039) 37,018] 332, 437 
1932__.._....._-| 3,508] 12,412) 4,644] 3,876] 178,128] 6,287} 1,136 806| 4,673} 34,848] 312,478 
1933....-....-..] 3,181] 12,624] 4,235] 3,815} 172,010) 4,608} 919 737| 4,244) 41,976} 402, 609 
1934_.._._......| 3,804} 14,478] 4,234] 4,095) 174,305) 4,860] 1,139 838} 4,479| 46,482] 381,516 
1935_....-...-.-| 4,236} 15,810] 4,082} 3,902] 207,832! 5,258] 1,560 777| 4,322) 54,843] 392, 666 

Total ._ _.|793, 494/7 908, 648/571, 358/392, 370/4, 418, 800|3 139, 414/32, 199/121, 760 421, 064|6 804, 9491/4, 189, 491 
Percent of total. 0.5 5.2 3.2 2. 2 25. 1 0.8; 0.2 0.7 2.4 4.6 23.8 

eee 

1 Includes Alaska 1912-33; Arkansas 1920; Michigan 1900-19; Mississippi 1933-35; Missouri 1889-1911, 
1913-16, 1919-23, 1932-35; New Mexico 1913, 1919-23; Tennessee 1916-35; Utah 1907-11, 1920, 1924-35. 

2 New York included with Pennsylvania. 
3 Includes Tennessee 1883-1907. 
4 Less than 500 barrels. (See Mineral Resources, 1916, pt. 2, pp. 684-685.)
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States, 1859-1985, by States. oe 7 

of 42 gallons] ce me BI - 

. bp be Total oo Be 

| of ot po, Value at -wells| , 

pf es Cp en rr Year 
| a i + as 3 a co {0 a ge a - , 

—. | 6 | 8 a | @ fe 1 By. ts 3 =o | 3% 
< ep se. “By Bt Bf 8 18° 1g 883 o.0 oe 
od = Ss in| 2] a] ¢ flol eG ja. fa fT. | . 

wana eenene|-e---|--eee--|----- ee [eee fee --- |e -e eee |---| 74,072] 215, 781|$2. 91] 1859-75. - 
ween eeeee|eee eee [eee eee | eee eee |e fee fee fee 9,133] 22, 983| 2.521 1876. | , 
enn eneee [eee [ee eee ee fee eee eee |-----f-o-----[----]) 18,350] 31, 789] 2. 38} 1877. 
nee ee none |e een Jen ne ee | oe ee ee fee fee -e [-ek * 15,397, © 18, 045) 1.17} 1878. 

wena nneen- |e ----e|------ |ee eee |---| eee |---| ee 19, 914 17,211] .86) 1879. 
wane nen ene [eee eee |---| eee fe ee | eee [eee] 26, 286 24,601; .94) 1880. 
eee neneee|-------|-------|------- |---- = Jee |---| 27,661| 25,448] .92) 1881. 
wane --e--|-------|------- |------- |---| fee dee 30,.350 23, 631} .78] 1882. 
_oan-eee--|-eeee--|------- |---| ele fees |----e--}----] 28,450) 25, 790] 1:10) 1883, | 
wenn nnnen-|------- |e - eee fie foe |---| eee 24,218 ‘20, 596} . 85] 1884, 
wee nena ne |eeenee-|-e eee ee |-----e-|--e lee ]--.----]----] 2, 859]' 19, 198]. 88} 1885, | | 
~oneunne--|-------|--+----]-------|-------|------f----- = fe 28, 065 19,996} .71] 1886. . : 
Loanenenee-|-------|--b---- |e ee |e ee | eee fee fee ee 28, 283 18, 877| . .67| 1887. ee 
we ce een eee|-ee---- fee eee ne fee eee -- |e ek ee 27, 612 17, 948). . 65) 1888. 

|_oue eee} ee ne [eee ee [eee fee fee ee fee eee] (4) 35,.164| 26,963] .77| 1889. | | 
wecenene-- |e eo ee |e eee e-file feeeeee  &) 45,824| + 35,365] .77| 1890. 

~ ) ewe wee [ene e ne |e eee ee [ele eee fe ee fe------ | 4A): 54, 293! 30,527). .56) 1891. 
(1) fll pee flee fee fee f----e--| (| 50,515] 25, 907]. 51] 1892. | 

— 4) wou----|-------}---- + |---| ee - |---| 48, 431 28, 950} .60) 1893. 
(4) 2}...----|]-------]--_----|------}-.-2---| 49, 344 35, 522} .72| 1894. | 
(4) - 4}.._-.--|...----|--.----|.-----|--.----] & 52,892| — 57,632) 1.09} 1895. 
(“) - 3|-.-----|--.----|--.----|------]--.----] (9.] 60, 960| 58, 519). 96] 1896. 

‘ 1 4)__.-- fille} fee] 4) 60, 476 40,874| .68| 1897. , 
wenseene- 6|--.----|_.-----|-------]------]-------| 4) 55,364; 44,193] .80) 1898. 
waeeeene--| .. 6)-.-----]-------|-------|------]-------] © ‘7, 071 64, 604| 1.13] 1899. 

6 6| (8) |__.----|-------]------[-------| 2 63, 621 75, 989} 1.19} 1900. 
10 5} (8) [fete] eee f-------] 2 69, 389 66,417; .96; 1901. 
37 — BF (8). B49) fee} 88, 767 71,3179; .80} 1902. 

139). . 9} (5) | — 918}.__-_-_}_-.-.]_.-----] 31 100,461}. 94,694) .94{ 1908. | 
- 1,367 127 © 2, 959). feed 3} 117, 081 101,175} .86} 1904. 

(6) |  8| (8) |. 8,910)_..-.--|..----}-------] 3] © 1349717]. 84, 157]. . 62} 1905. 
(8) ° . 7 (3) 9,077}: .---_|_.----]------- 3} 126, 494 92,445) .73)1906. 
43,524) 9) (5) (6, OOO}... fee e-|--e----] 4). 166,095} =120, 107} .72! 1907. 
45, 799 18} = (5) 5, 789}... .----}_-----|-------| 15] 178,527; . 129,079} .72} 1908. 

oF, B59 = — 20} (1 8, 060) te 6] 188,171, 128, 329] «70; 1909. i: 
. 52, 029 115}... @) 6, 841}__.-_.-|.-----}]-------| 4] 209,557)" 127,990] 61) 1910. ----- — ----------__ 

56,069| 187; (5) 10, 721]___----}.--.--]-------] 8 220, 449) 134,045] ..61) 1911. . 
61, 427| = 1,572) (8) 9, 2631.22. |.-2--}---.---|  ° 4]. 222, 935] - 164, 213] |. 74). 1912. 
63, 579} 2,407) (5) 12,499, (8) j__----{----.--} ll 248, 446} 237,121] .95) 1913. 
73, 632} 3,560) (5) | 14,300]......-]...2-_{-..2-_-1] 8] 265, 763] 214,125] .81] 1914. | 
97,915} 4,246] (5) | 18,192|._...-.]....--]..-..-.] 14] 281,104} 179, 463]. 64) 1915. 

_ 107,072) 6, 234) (4) 15, 248] -__---- 45}_..-2.. 9| 300,767; 330,900; 1.10] 1916. 
- 107, 508} 8,978) - (4) 11, 392).___.-.}' 100)...-.._| 22]. 335,316; 522,635) 1.56] 1917. 
103, 347} 12, 596; | (8) 16, 043)___-_-- 69]..-----| 16} 355,928). 703,944) 1.98) 1918. 

' ° 86,911! 13,172) (5) | 17,188] (5) | 90]...-.--] 27] 378,367! 760,266) 2.01) 1919. 
- 106, 206) 16, 831}_....-.| 35, 714) 340). (5) 27| 442, 929). 1, 360, 745) 3.07) 1920. 

114, 634] 19, 333}_.._....} 27, 103} (5) 1, 509; 10,473; 24] 472,183} 814, 745; 1.73) 1921. 
149, 571} 26, 715)__.----| 35, 376/ (5) |. 2,449] 12,712). 23]. 557, 631] ‘895, 111; 1.61]:1922. . ~ 
160, 929} 44, 785}_._..--| 24,919] (5) | 2,782) 36,610| 26| 732,407! 978,430} 1.34) 1923. 
173, 538} 39, 498}_......| 21,124} — .98] 2,815) 46,028] 23] 713,940] 1, 022, 683] 1.43] 1924. : 
176, 768} 29, 173 4| 20,272} 1,060) 4,091] 77,398! 36] 763, 743) 1, 284,960] 1.68] 1925. 
179, 195| 25, 776 94} 23, 201; 1, 666] 7, 727} 58,332) 51 770, 874| 1, 447, 760| 1.88) 1926. 
277, 775| 21, 307 439] ‘22, 818|. 1, 226) 5,058; 40,005). 67} 901, 129) 1, 172, 830} 1.30) 1927. 
249, 857) 21, 461 594] 21, 847 943] 4,015} 32,096; 52: 901, 474) 1, 054, 880) 1.17| 1928. - 
255, 004] 19,314) 4,528} 20, 554] 1,830) 3,980) 24,917) 26! 1, 007, 323| 1, 280,417) 1.27) 1929. 
216, 486} 17, 868} 3,911) 23, 272) 10,189} 3,349} 19,:702;. 28) 898,011) 1, 070, 200) 1.19] 1930. . 

- 180, 574] 14, 834] 3, 789] 21, 804} 15, 227) 2,830) 14,791| 13]  851,081/  550,630| .65} 1931. 
153, 244/ 13,418} 6,910} 21, 807} 12, 455) 2, 457!-12,051} 21) 785,159); 680,460; .87| 1932. 
182, 251| 11, 227| 7,942| 25, 168; 14, 116} 2, 273) 11, 686) 35) 905,656) 608,000) .67) 1933. 
180, 107| 12, 556} 10, 603| 32, 869) 16, 864/ 3,603} 11,182) 51 908, 065) 904, 825) 1.00) 1934. — 
185, 288) 13, 755) 15, 776) 50,330) 20, 483| 4, 603; 11,008; 65) 996,596) 961,440) .96] 1935. 

$3, 879, 658) 401, 043/854, 590|596, 136/996, 157/54, 185/418, 991) 733)17, 595, 040/21, 377, 249; 1. 21 Total. 
22. 0 2.3 0.3 3.44 0.6) 0.3)  2.4)----] | 100. 0}..........|.----| Percent of total. 

5 Included under ‘‘Other.”’ . . 
6 Oklahoma included with Kansas in 1905 and 1906. 
1 Early production in New York included with Pennsylvania. . 
8 Figures represent 1925-35 production only. Earlier years included under ‘‘Other.’’ 
® Figures represent 1924-35 production only. Earlier years included under “Other.”
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Arkansas.—-Arkansas was one of the few States in which drilling 
declined in 1936; only 24 oil wells were brought in in 1936 compared 
with 40 in 1935. The downward trend in production, which began 
in 1925, continued in 1936. The output for the year was 10,419,000 

| barrels compared with 11,008,000 barrels in 1935. : 
Exploratory results were generally negative, discoveries being 

limited to one small, shallow field called Troy in Nevada County;a 
small, fairly deep field (4,200 feet) in Miller County; and a deep dis- 

| covery at Snow Hill, Ouachita County, in what is generally called the — 
Permian lime. The Snow Hill discovery looked promising when first 
found, but producers subsequent to the discovery proved both small | 
and erratic. oo | , | 

Production of crude petroleum in Arkansas, 1926-35, by districts 

{Thousands of barrels of 42 gallons] 

Year mae parole D Hl o| Irma |Lisbon| Miller Helly’ Smack res Urkana| Total 

1926...-...----.-| 52 |-...---.] 2,722 | 768 | 2,195 |_.....-]_......] 52,063 | 607 |.-..-.-| 58,332 
1927.22.22. 44; (4) 12, 433 774 | 1,054 }...-___|__-.-.._| 35, 201 499 |.......| 40,005 
1928... 2-2. 31 | 3,522 | 2,456 536. 566 |.....-.}...-----]| 24, 569 416 |_-...._| 32,096 
1929-27-22} 24 | 2651 | 1,987 | 409 | 492 [7-2-7] 238,901] 363 |---| 24° 917 
1930. .---.------- 19 | 1,486 | 1,424 380 399 j..----- 34 | 15, 405 319 . 236 | 19, 702 
1931_.-..-.-.--.- § 944 | 1,186 266 288 |..-.--- 4 | 11,504 272 322 | 14,791 
1932...-....-.---|-...---| 623 } 1,182 234 143 |__--.._[----.---| 9,510 213 146 | 12,051 
1933_.....---2...j------- 488 } 1,231 264 95 100 [.._._...| 8,882 127 499 ; 11,686 
1934__._...-2-2--}-.u2_-- 486 991 300 89 364 j__......| 7,916 210 826 + 11,182 
1935_._...-..--.-|..--.-| 872| 862] 391] 66| 444 |-.......| 7,368] 212] 793] 11,008 

1 Champagnolle included with El Dorado. - 2 Mount Holly included with Smackover. 

California.—Voluntary proration, which broke down in California 
in the summer of 1935, was restored early in 1936; nevertheless, the 
State output rose from 207,832,000 barrels in 1935 to 214,773,000 
in 1936. Under the curtailment program for 1936, a uniform allowable 
of 540,000 barrels daily was established in February. This was 
approximately the actual demand at that time, but increases in de- 
mand, seasonal and otherwise, were such as to permit an actual pro- - 

| duction well over the allowable, plus a substantial withdrawal from 
stocks. 

Although the number of oil wells brought in increased from 729 in 
1935 to 792 in 1936, the total initial declined from 660,980 barrels to 
374,002 barrels. This decrease reflected principally the declines in 
pressure in the Kettleman Hills and Mountain View fields. 

No sensational gains in output were made in any of the fields in 
1936. Kettleman Hills, Ventura Avenue, and Dominguez gained 
materially, Santa Fe Springs more than held its own, but Long Beach 
eclined. 
New discoveries were more in evidence in 1936 than for several 

years. Five new fields were discovered—Greeley in Kern County, 
Padre-Canyon in Ventura County, Santa Maria Extension in Santa 
Barbara County, Ten Section in Kern County, and Wilmington in — 
Los Angeles County. Of these, the first two appeared the most 
promising as the year closed. Both were seismograph discoveries, 
indicating the increasing reliance being placed in geophysics in 
maintaining reserves.
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Production of crude petroleum in California, 1932-36, by districts | 

(Thousands of barrels of 42 gallons] 

District | 19321 | 19337 | 1934? | 19851 | 19361 

San Joaquin Valley: . . - . 
Belridge........-.-------------------------------| @) 2, 861 2,916 3, 629 4, 648 
Coalinga__..----------------------..------------| 3,650 | . 4,349 6, 525 7, 249 6, 067 
Edison_.....:...-..-----_-___-_--_--------- eee |e eee ee Jeene------]| 4) 979 2, 023 
Elk Hills.....-...-------------------------------| 4, 587 4, 478 3, 338 3, 216 3, 194 | 

. Fruitvale... 2-22.22 1, 601 1, 656 1, 313 1, 848 2,903 — ee 
noe mien eee Kern...-.---------------------------~----------- . 3, 387 Jo oe cece 3, 162 ’ 3, 624 4, 518 5, 163 

Kettleman Hills..............-.---.-.-.-.-------| 21,960} 21,639 | 21,391 | 27,607 99,987 
Lost Hills..__..-..---------__------.------------| 33,330 339 | . 1,442 1, 762 1, 347 
McKittrick.._.-..---------------------------+-- 652 621 1, 076 1,394| $777 
Midway-Sunset._..__......-.-.-.---------------| 17,929 | 17,512] 19,651} 20,240 21, 482 
Mount Poso.....-----.--------------------------| 2,908 2,980 | 3,348 5, 540 6, 747 
Mountain View __..._...-.-.--.-.---------------|---------- 228 2, 581 9, 229 9, 713 
Round Mountain_.-_-_-._----------------------|---+------ 186 1, 151 2, 327 3, 955 
Other__........-..------------------------------| 1, 116 1, 103 1, 005 153 "391 

Total San Joaquin Valley ..-.-----------------| 61,070 61, 114 69,361 | 89, 691 97, 627 

Coastal District: a i 
Capitan _..._....-.-..--.------------------------]- — 3 7. 29.1 194 y-7 571 
Elwood .__....-.--------------------------------| 5, 442 4,914 4, 100 4, 560 4, 479 
Rincon .....-...-_-----------2---neseenneen nee eee 628 679 538 | «670 754 

. Santa Barbara_._......---.-.-------------2--22--| ©. 166 |. 233 559 1, 144 504 
Santa Maria...._-..._----.---------------------- 1, 081 A, 233 1, 749 1, 531 1, 668 

. Santa Miguelito._..-..-...--...---.----------.--]. 252] 390 268 296 580 
Ventura Avenue... _-...------2----------+-------]| 12,333 | 12, 561. 9, 865 10, 979 12, 610 

| Other. -...--2-22222220eceeeeee eee} 1,822] | 1,281 1,449 | 1, 509 1, 735 

otal Coastal....-2-2-----------eeee-ee-------| , 21,217 | 21,270 | 18,722 | 21,211 | _ 22, 901 
Los Angeles Basin: oo oe . 

Brea Olinda..._..--._--.----------------------.-|' 3,018 | _ 2,938 3, 720 3,612 | 2,961 
Coyote_....- 2222-1 3,716 |. 3,684} 4,112 4, 540 3, 944 
Dominguez....--_---.-_---------.---------------| 6, 824 6, 628 6, 650 7,916 9, 712 
Huntington Beach. ____.._.-.----._-.-----------| © 8,016 | 12,9741 15, 006 15, 133 13, 247 
Inglewood_.....-----.-.-------------------------| 4, 869 4, 055 3, 364 4,477 4, B47 : 
Long Beach._.-..-........_-.-----.-------------] 27,436 | 24,395 | 22,788 | 26, 563 24, 994 
Montebello_..---.-.-...-----.---.---------------| 2, 163 1,931 | 1,963 2, 287 3, 205 
Playa del Rey....-.-_..------------------------- 5, 911 4, 004 3, 116 5, 696 4, 644 
Richfield........._--....----.---.---------------| - 2,264] 2,416 2, 856 2, 804 2, 443 
Rosecrans .....-..-----..----------.-------------| 1,126,| 1,069 1, 032 993 804 
Santa Fe Springs___-_.__-----.----.-------------| 22, 588 18, 229 14, 662 16, 159 16, 460 
Seal Beach__.._....-...------+------------------ 4, 522 3, 143 2, 715 3, 381 3, 463 
Porrance....---.----2----2--2-n2-e--e-----------]| BBL}, 2,381 2, 498 2, 498 2, 860 

___sCO ther. --+--------------------+------------------ 1,157 | 1,829 1, 740 871 | 961 

| Total Los Angeles Basin__...---------- wenennn 95,841 | 89, 626 86, 222 | 96,930 94, 245 

| Total Galifornia.........--.-------------------] 178,128 | 172,010 | 174,305 | 207,882 | 214,773 

1 American Petroleum In stitute. | 
2 Central Committee of California Oil Producers. . 
3 Lost Hills includes Belridge. . 
4 Included under ‘‘Other.”’ - 

Colorado.—The production record for Colorado in 1936 was similar 
to that in 1935, in that the total for the State increased, largely because 
of a gain in the Iles field. The total output rose from 1,560,000 bar- 
rels in 1935 to 1,674,000 in 1936. Of the total, Iles accounted for 
about 70 percent: 

: What has been characterized as the most important discovery in 
Colorado since Moffat in 1923 was the finding of oil m the Tertiary 
(Eocene) on the Powder Wash structure in the northwestern corner a 
of the State. This was the first Tertiary oil found in the Rocky 
Mountain district. The Gramps field in Archuleta County, discovered 
in 1935, was considerably extended, but market conditions prevented 
commercial production.
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Production of crude petroleum in Colorado, 1926-36, by districts | 

[Thousands of barrels:of 42 gallons] | a 

| Boul- Flor- Fort Grease- ale. Tow 
Year der | ence | Cok wood | Tles Moffat | Rangely zon | Total 

1926.........-...--...-| 2{ ws] 1,222 21 1,199 331 140} 2,768 
1927_ 2 eee (2) | 3291 | 1,260 |... 222. 263 670 4 69 278 | 2,831 
1928... ....-.-----------| (@) +} 8430} 1030 [7277777] 626 | «464 434| 190| 2,774 
1929.22 eee] (8) 3344 | - 824 |____ Le 546 |. 436 § 35 173 2, 358 
1930..- 22-2 tt | 8200] 485 | ® 382 34| 647] 14s] 1,656 
1981_...222-.L---- Lee (7) | 3135 | 355 173 391 321 5 49 121 1, 545 
1982... 2222 eee (2) ~ $)11 290 108 245 248 5 33 “101 1, 136 
1983... 22.2... (2) 391 | 226 56 213 212 § 33 88 |: 919 
19384... 22-2 eee (@) | “383 1° 186 37 529 173 5 60 71 “1,189 
1985_.. 2-222 2---- 28 (7) 7 «372 4). 145 22 | 1,067 150 536; 68: 1, 560 

‘1 Includes Wellington. _ | oe Oo a : 
2 Included with Rangely. . - 

. 3 Includes Canon City. oo Ce . an ot 
. 4 Includes Boulder and Walden. : ; 

§ Includes Berthoud, Boulder, and Walden. . 
- 6 Includes Berthoud, Boulder, 'Greasewood, and Walden. : | oo 

— Ilnoris.—Ilinois fisured more prominently in the oil industry in 
1936 than at any time’since it’ was the third ranking producer, about 
30 years ago. The greater interest resulted principally from the active 

| leasing campaign of the major companies in the southern half of the 
State, secondarily from increased activity in drilling and the use of 
secondary-recovery methods in the older fields. One new field, Bar- 
telso, was discovered. The production rose from 4,322,000 barrels in 
1985 to 4,445,000 in 1936, the increase nearly compensating for the 
decline in 1935. oe | ae 

| Indvana.—Although most of the drilling in Indiana in 1936 was for 
| gas, the number of oil wells. brought in rose from 37 in 1935 to 45 in 

1936. Production, which had declined in 1935, rose from 777,000 
barrels to 798,000 in 1936. a 
ansas.—Production in Kansas reached a new high in 1936 with 

: a total output of 58,329,000 barrels, an increase of about 3,500,000 
barrels in comparison with the 1935 total. Field work also increased, 
and 1,214 oil wells were completed in 1936 compared with 890 in 
1935. Although the ratio of dry holes continued to be above the 

| national average, the percentage of failures in wildcat operations was 
remarkably low, and numerous discoveries were made. The number 
of new fields found in 1936 may be placed anywhere between about 
35 and 70, depending on how they are eventually connected with older 
areas. ‘The exploratory work extended over most of the State, even 
in the old stripper area in eastern Kansas, but. most of the new dis- 
coveries were in Ellis, Rice, and Russell Counties. Of considerable 
geological interest was the discovery of flush production in the Viola 
lime in Reno County. Pe oo 

The Burrton pool continued to lead in production in 1936, with 
substantial gains in the prolific Silica pool of Rice and Barton Counties 
and in the Oxford pool of Sumner County. 7
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_ Production of crude petroleum in Kansas in 1936, by districts and months }. 

7 : [Thousands of barrels of 42 gallons] __ — | 

Distriet Jan. | Feb.| Mar. | Apr./May|June July Aug.| Sept.| Oct.| Nov. | Dec. 1936 1935 . 

Butler: » of. fe 7 
Eldorado._._.-..-.-| 306] 268} 305] 294] 306] .296] 298] 296) 284] 286].. 281; 288] 3, 508] 3,920 
Other__..-......---] 218] 201 230) 217) 208} 206) 237; 239 222| 233 218] 227) 2, 656] 2, 792 

Elllis....--...2--_---_- 15 16 29} 47; 43] 38] 68) 91 89; 98 100] 124; 758 167 
Ellsworth: 

. _ Lorraine........_...}. :.221,.. 238] 247} . 240]° 222) 197}. 203} 206]. 182) .:185 176} . 162]. 2, 479} 1,704 oo 
Other.......-..-.--| 49] 47 49; 46] 47} 39) 46) 47 43} 44): 40} 38) 535.| . 892 

Be reenwood ~~ ------== -—-813| 275} - -335} 3: ~ 845} 332). 3631-853]. - 3491 ~ -327}--341}-4,-001) 4, 089 ---- cat ene 
arvey: / . ; og : 

Hollow-Nikkel..._-| 146} (125) 1389} 137; 127; 115] 119) 124) 112) 114 111] 111] 1,480] 2, 845 
Other__.-..2--_.__-] 2 “3. 4 4 6 5 4, Il 13; = 16} 19 25} - 112 71 

McPherson: : 
Graber. ._.---.--.-- 10 8 11 15 244 16; 42!) 57 55 61 62) 81 442 191 
Ritz-Canton__..-...| 227} 186) 215) 204] 203} 185] 203] 196 182}. 178} 172! 195] 2,346] 2, 974 . 
Voshell_...--.-.---.-| 105] 94) 102} 98! 98} 85] 90] 938 87; 85) 82; 8&5} 1,104; 1,670 

pothetensasasaso---] 54) 45] 52} Sl 52] 45) 49) 52) 46) 43) 38) 45/572)” 750 
eno: , 

Burrton.....--.----|° 398] 362] 429; 467) 459) 354] 447| 528) 482) 459; 425] 438) 5,248] 7, 439 
pitherennaasso=-| 84] 32) 41/52] 55) 50] 69] 77/78] $2} 76] Ol 787] 145 

ice: } : . 

Chase._.....-.--..-| 310}. 278] 318; 302; 292) 293] 294] 309) 276) 274; 264] 279) 3,489) 4,934 
Hauschild._.._..--_|.-.--]--.--]-.----]-----]-----| 39} 34] 54 59 60 65) 85) 396)/..--_- 
Raymond..--.------ 76) 76 98; 102) 117; 104; 96} 105 93; 88 86] . 91} 1,132) 1,013 
Silica......-..-..---] 147] 150] 209) 286) 326) 307) 359) 421) 401) 365) 364! 451). 3,786) () 

Rael nn nnnnnann--== 151] 127; 164) 191] 204; 211} 234) 263 261| 268) 254) 296] 2,624) 2,122 
svUSSseL? , , , 

Fairport.....-.--.-- 88} 73 85} 84, 84 78 81 71 71 71 69}. 72) 927) 1,025 
Gorham-East Gor- 
~ham.....-.-..----| 110} 121} 142] 138] 126] 117] 140] 156] 159] 167| 184] 2021 1, 762] 1,040 
Russell-West Rus- 7 

_““ggi._......------- 79} 102! 107} 103! 70| 65! 9s| 92!  3/ 99! 103/ _99/ 1,090! 1,090 
Sullivan.-..-.......| 51] 65} 88| 95| 110|. 76| 77} se] 71| g0| 83/110] “9921 @) 

. Trapp-North Trapp_|.---.|-----|------|-----}-----|-----| 28] 40 58} 83 89! 96; 394!_._._. 
Other.__-----.-----| 96] 109 159] 187; 182) 176; 159} 175 160} 176 164; 166} 1,909} 991 

Sedewick.---_----_--} 208], 187] 198] 222] 188) 169] 147/144) 138) 130) 111) 161] 2,002] 2, 973 
umner: . . . oO : , 
Oxford__...-...---.| 297) 254] 256) 216] 165) 158] 182) 121 108; 94 82} 98) 1,981) 1,024 
Wellington.-_..-..- 40; - 36 42; 53 51] 38) 55) 64 69; 71 78! 80; 677 144 
Other_...---------- 57| 44 50} 46; 45; 44) 46) 50 50; 50 44, 47| 573 909 

Other._..-.-.-......-| 536) .480} 571) 610; 600! 604; 6381) 640) 645! 678 649} 728] 7,372) 6, 450 

| Total.........--|4, 3444, 002] 4, 675/4, 835[4, 75/4, 42/4, 830|5, 161] 4, 917/4, 996] 4, 81615, 302157, 084/53, 364 

1 Oil & Gas Journal. | | a 
_____4Imcludedin “Other” 

Kentucky.—Production continued to increase in Kentucky in 1936, 
following a material gain in drillmg. Most of the successful comple- 
tions were in the new Livermore pool of McLean County, which 
yielded nearly a million barrels in 1936 compared with a few thousand 
barrels in 1985. This gain offset natural declines in the older pools; 
and the State total rose to 5,628,000 barrels from 5,258,000 in 1935. 

_ Although field work contimued to center in the western counties, the 
old eastern area was the scene of considerable repressuring. 
Louisiana.—As already indicated, Louisiana followed her substantial 

Increase in output in 1935 with an even larger gain in 1936. Most of 
the increase in 1936 was made at Rodessa, but the coastal area con- 
tinued its rapid rise in importance. 

Activities in the Rodessa field overshadowed all other developments 
in northern Louisiana in 1936. The number of oil wells completed in 
the field rose from 31 in 1935 to 285 in 1936 and the production from 
1,353,000 barrels in 1935 to 19,039,000 in 1936. The output in the 
older fields was generally lower in 1936 than in 1935, even though 
several important finds were made at Sligo and other places in the 
Glen Rose and the deeper Travis Peak formations. 

153336—37——65
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Production from the coastal district of Louisiana established a new | 
record in 1936, the total of 52,877,000 barrels being nearly 30 percent 
higher than the previous record of 1935. Most of the fields increased 

| their production over 1935, the gains in the Caillou Island, New 
Iberia, Black Bayou, and Sulphur fields being notable. Production at 
Towa declined, but the field was the leading producer in the district 
In 1936, as in 1933, 1934, and 1935. — oe 

Development in the coastal fields in 1936 was characterized by 
_ deep drilling, a number of 10,000-foot wells being completed.. The 

| exploratory work resulted in the discovery of five new fields—Charen- 
ton, Cankton, Valentine, South Jennings, and Bayou Mallet—and 
extensions or new sands in at least a dozen of the older pools. 

_ Production of crude petroleum in Louisiana, 1926-85, by districts - 

| [Thousands of barrels of 42 gallons] - oe | 

| District 1926 | 1927 | 1928 | 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 

. Gulf coast: | | _ . | 
Anse la Butte_.......-._. 17 17 16 | 14 | 9 12} WU; @ | (1) 
Bayou Bouillon........-.|-...--_}------.| 205 72 78 15 |..-----|-------|------_|. .2.--- 
Black Bayou.....-.....-.|..-....].......|.------| @) 177 | 477) 353 | 292 | 422 | 564 

: Bosco....-----------.----|.------|-.-----|-------].-.---- |---|} |e] 1,086 | 6,355 
Caillou Island__..._-..-..].-.---.]-------|-----~-|-------|-2----_|_-.----_]_------| 362 | 1,748 | 3, 288 
Cameron Meadows... .-_|...-...|.---.--]------_]---- yee) (1) (1) 419 | 1,046 

, Choctaw__._.-_.__...._._].---2--}eu eee} oe eee 104 146 100 324 , 276 
, Darrow .....--.----------|-------].------]------2[...-2-_] eee |e fee fee) 263 

Edgerly___....._..-.-..--]| . 207 467 358 245 161 109 63 50 65 80 
English Bayou........--.].--2--]-----_] ||] ee] eee 713 
Gillis........-._.--._..--.|_-0 0 |DoTDTJeeeyay a, 499 
Gueydan_.......-...--...|.-.----|-2---.-|.----.-|---2---|--.2-|------| 198 | 165 | 110 82 

'  Hackberry.-.-.-.-.------|---.--.| 42 | 1,149 | 1, 783 | 1,213 | 1,399 | 2,149 | 1,938 | 1,911 | 2,580 
lowa.....-.---...._--....|....__|-e-----|--2----|------|-_--.-|-.2.__-| 489 | 35396 | 5,300 | 7/363 

) | Jennings.--.....-_--.....| 842 | 2099 | 250| 515| 495] 169) 332{/ 400| 444| ‘686 
Lafitte.__.._.._-.....-.|_--....|---_...].-....-|--.-_..|.------|---_---|-------}---_--- |---|. 685 

\ Lake Barre..______.__._._].-.____].-- 222] o eo 46 388 | 1,021 | 2,722 | 3,021 | 1,894 | . 2,792 
Lake Washington___.__._|--..-_.].-.---_]----..-]-.----2]-22- 8 39 152 154 368 500 
Leesville........-...---..|_-.-.-_|_..._-]_...|-.-.-.|_._..__| 154] 273 | 359 | 4,487 | 25,388 
Lockport.........._-._-.-| 1,343 | 2,038 1,445 | 1,369 | 1,131 | 1,906 989 938 714 655 
Port Barre......_.._...._|...--__|_..__-|..2____| "33 | "970 | 450! 577 | 956! 9371 1,250 
Roanoke.___.._..2.-...._|.---.-_|-------|-------]-------|-------|.------|_....--].--._-- 241 1, 631 
Sorrento_._...__...._.____]..--..-]_--___- 289 110 30 53 13 15 (1) (1) 
Starks.........-..........|.......| 262} 186| 170! 206| 260| 289|/ 328| 262] 195 
Sulphur_.-...............|.2-| @) 00 | 1,374 | 1,362] 567] 822| 910/1,256| 944 | 
Sweet Lake_._._.........|. @) 77| 661| + 93| '193| 459| 271] 335| 9385! 403 
Vinton.......---------.-.| 2,216 | 1,786 | 1,569 | 1,484 | 1,768 | 1,940 | 1,514 | 1,302 | 1,168 | 908 
White Castle....___.-...-]--.----|-------|-------| @® 300 329 200 192 191 196 
Other_...................| 16| 62] 35] 146] 129| 97| 56] 93] w2| 493 

- Total Gulf coast........} 4,140 | 5,050 | 7,053 | 7,454 | 8,610 | 9,560 |11, 616 |15, 306 123,794 | 40,776 

Northern: 7 - - 
Bellevue_................| 788] 472] 323] 255] 233] 93]......|.......| 85] 202 
Caddo..__......-.._.....| 4,749 | 5,789 | 4,798 |3 4,589 | 4,120 | 3,054 | 2,486 | 2,248 | 2,200 | 2,630 
Converse...._._.-.------_]_.--__.]_..-_---}_-_-.__|_-__-__|__----_]_.___-_} ee teu eee] 4 665 4 52) 
Cotton Valley....._-.--..| 2,914 | 1,968 | 1,731 | 1,040 | 880 | 509 | 353 3071 290] 233 
De Soto..-..-.-----___-_- 321 541 463 276 247 192 469 411 398 379 
Elm Grove...._...____._- 222 222 185 178 172 149 109 107 116 95 
Haynesville......._....___| 3,328 | 2,600 | 2,150 | 1,806 | 1, 743.| 1,902 | 1,534 | 1,402 | 1,379 J, 266 
Holly. -..---------- ee |---|} eee eee 308 189 99 74 65 56 
Homer___..__..._.._-..---| 2,033 | 1,785 | 1,548 | 1,405 | 1,278 | 1,083 | 1,021 991 980 977 
Pleasant Hill_.....----.-.}-----__]_-_--_--_}-------| © 178 115 85 (8) (4) (4) 
Red River (Bull Bayou, 

Crichton) __-.......-_._| 1,087 | 1,070 | 1,109 987 &38 713 257 190 145 143 
Rodessa____...--.----..-_|_----..{-------}-------|-------]-------|-------]------_|_._____]._--___] 1,364 
Sarepta___.__.....-_-____]_--_----_j/-------{-------| @ 7888 | 7259 7119 | 6 242 (4) (4) 
Urania_..__.__.--.._.....| 3,669 | 3,321 | 2,487 | 2,155 | 1,976 | 1,448 | 1,208 | 883 | 1,077 | 1,062 
Zwolle. _._...-.-..------_}----.--|-------|-------} 5409 | 1,801 | 2,538 | 2,451 | 3,007 | 1,675 626 

Total northern.........|19, 061 {17,768 |14, 794 |13, 100 |14, 662 |12, 244 |10, 191 | 9,862 | 9,075 | 9, 554 

Total Louisiana_.__..-._...-.|23, 201 |22, 818 121,847 |20, 554 123, 272 |21, 804 |21, 807 125, 168 |32, 869 | 50, 330 

1 Included under ‘‘Other’’. 5 Zwolle includes Pleasant Hill. 
2 Includes Little Bayou. 6 Sarepta includes Carterville and Pleasant Hill. 
3 Caddo includes Carterville and Sarepta. 7 Includes Carterville. 
4 Converse includes Pleasant Hill and Sarepta.
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Michigan.—Production in Michigan in 1936 suffered its first setback 
in 5 years, the total output for the year being 11,828,000 barrels, or — 
nearly 4,000,000 barrels less than in 1935. ‘This decrease resulted 
mainly from rapid declines in the Porter and Crystal fields. Further- 
more, the total initial of the 338 oil wells completed in 1936 was hardly | 
more than a third of the total initial of the 322 oil wells completed in 

=: 19385. 
Wild-catting was fairly successful, and several new fields and exten- 

| sions were found. Of these, the Buckeye field of Gladwin County oe 
~ seemed the most promising; in fact, by February 1937 it was the chief = 

_ factor in reversing the trend in the State output, which had been 
generally downward throughout 1936. | 

| Production of crude petroleum in Michigan, 1926-35, by districts 
. {Thousands of barrels of 42 gallons] 

| - Year : i i Sagi- : : | : Other Total 

1926... ee eeeea|eeeee ne |eenee eee feeeeee ee [eee] 94 [ef 94 1927 -------------|e-n--2--|---eenen-] () fonnneeee] 1489 [LITT a9 1928-9 TTP 838 |._2o22) 2256 | TTT 
1929_. fee 1,394 | 3,019 |_______- 116 |------ |---| |e 4, 528 1930.22.22 |---- 2,599 | 1,228 }___..__- 89 |---|] ee 3, 911 . 1931... 22-2 2, 608 577 |_...-2-- 59 3244 |. {ele 301 3, 789 1932.2... 2 |..--_-__| 3 5, 796 3.479 |... Le 3 64 3 322 |_.-.-._- ' 19 230 | 6,910 © 19388 3__-_-_- el {__-----_} 8, 129 276 | 3,354 55 539 |.....--. 219 370 7, 942 19343. 1, 13 159 | 7,168 48 907 |..-._._. 276 532 10, 603 19353_.....-.....-.| 3,605 1, 180 - 102; 8,317 27 633 524 875 563 | 15,776 | 

1 Muskegon included with Saginaw. | | 2 Mount Pleasant included with Saginaw.. . 
3 Department of Conservation, Michigan. 

Mississippi.—No commercial production is credited to Mississippi 
in 1936, as the several oil wells on the edge of the Jackson field were : | 
reported as shut down. Field work was confined to gas wells, several 

__._of which were completed by the State on its own land, = 
Missouri.—Production in Missouri continued to be restricted to 

about 25,000 barrels annually, most or all of which was marketed as 
fuel oil. Drilling in recent years has resulted in about a dozen pro- 
ducers annually ; these have had an average initial production of about 
5 barrels. : 
Montana.—Development work was active in Montana in 1936, and 

166 oil wells were completed compared with 131 in 1935. Production 
continued the upward trend that began with the discovery of the Cut 
Bank field, the output rising to 5,588,000 barrels, compared with | 
4,603,000 in 1935. 

The most interesting development in Montana in 1936 was the dis- 
covery of oil in deep zones on the Baker-Glendive structure, although, 
from the standpoint of production in 1936 and the immediate future, 
the extensions made in the Cut Bank field were more important. The 
Mosser dome near Billings was proved for oil and gas in 1936. Acid 
treatment of wells expanded and was generally successful in 1936; in 
fact, the increases in production in older fields like Kevin-Sunburst was — 
due almost entirely to this practice.
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_ Production of crude petroleum in Montana, 1926-35, by districts — 

. - | ae [Thousands of barrels of 42 gallons]: | an 

_— | Cat |-Cut | Dry | Elk | Kevin- | Lake | Pon- oe 
| ‘Year Border | Creek Bank | Creek | Basin | Sunburst Basin | dera Other ‘Total: 

195. | pons Fee} 9 | 6680 | 68 | ----feee----f 727 | 
1927_...._--__-----|--------| 1779 |--------|-------- 17 4,214 48 |___._-_-|--------| ~ 5,058 

| 1928... || 1618. |u-.-----|--------| 20 | 8, 189 43 | 150 |..------| 4,015 
1929... --|o2-2.--|- 1497 }-------|--------| 19. | 2,378 29 | 1,057 |..------| 3, 980 
1930....-...--.-.-) 120 | 9 418 |-----22} 15 16] 1,998] 23| 739 20 | 3,349 
1931...........-..| 178] 359 |--------| 164 16} 1557) 25| 525 6| 2,830 

| 1932......| S38 | BL ll-----| 95 | | 1,887 18} 436 36 | 2.457 
1933............--| 51{ 266] 238 | 125 “31 1,937 18 | 308 27 | 2,973 
1934............--| 70] 236] 1,204] () 16 | 1,628 16 | 363 70| 3,608 
1935..-.-......---| 40] 811] 2321] @) u| 4a} ® 441] 108 | 4,608 
a 

1 Includes small amounts from Bannatyne and Devils Basin. . - . : . 

2 Included with “Other.” 

New Mexico—A new record for production in New Mexico was 

| established in 1936—27,185,000 barrels, compared with 20,483,000 in 

1935—although production at Hobbs, the leading field, continued to 

decline. The material gain in output is traceable to developments 

in the Eunice and Monument fields, where most of the drilling was 

done. Drilling on the edges of the two fields virtually proved them 

| to be parts of a structure probably surpassing in size that at Hobbs. 

Four fields were discovered during the year; all but one were in Lea 

| County. : a 

| Production of crude petroleum in New Mexico, 1926-35, by districts 

[Thousands of barrels of 42 gallons] | 

ac 

| : Rattle- 
Year Artesia | Hobbs | Hogback Lea snake ! Total 

1926_...--- eee eee eeeeee--| 1, 016 |-2-------- 201 oe) 407 |: 1, 666 
1927... _-..-.-2s2se-s- seen 582 |..-.------ 293 239 382 1, 226 
1928___..____..--.-..---------------------- 410 |---.------ 169 269 | 295] . 943 

| 1929... -.s--neeeewes ene 323 | (3) 120 | 4899 | ~ 488 1, 830 
1930._...._-_------------------------------ 261 6, 525 | 159 5 2, 782 462 10, 189: 

1931.....___.------- een nee nee 426 | 12, 788 176 | 51,490 347 15, 227 
1932. _..-..-2---n seen nee 480 | 10, 237 133 | 51,345 260 | 12, 455 
1933__._...--.2---s2se2ees eee 596 | 11, 543 77 | 51,609 991 | 14,116 
1934... 1.02. --eeeeeee eee ggg | 12° 628 76 | 52,962 300 | 16,864 
1935. _-...--2----2 2-2 seen nee ene 867 | 11, 276 69 | 57,970 301 | 20 

1 Includes Bloomfield and Table Mesa in 1926; Hospah and Table Mesa in 1929; Table Mesa in 1930-32; 

and Aztec and Table Mesa in 1933-35. 
2 Maljamar only. 
3 Included with Lea. 
4 Includes Hobbs, Jal, Maljamar, and other pools in Lea County. 
5 Includes Jal, Maljamar, and other pools in Lea and Eddy Counties. 

New York.—The upward trend of production in New York was con- 

tinued in 1936. The total output for the year was 4,663,000 barrels, 

compared with 4,236,000 barrels in 1935. The increase resulted from 

expanded activities under the water-flooding program in response to 

higher prices. 
Ohio.—Production continued to decline in Ohio in 1936 coincidental 

with the failure to find any new fields of importance and the compara- 

tive absence of secondary-recovery projects. The total output in 

1936 was 3,847,000 barrels compared with 4,082,000 barrels in 1935. 

In 1936 oil wells completed totaled 343 and the initial 7,060 barrels; 

in 1935, 299 oil wells were brought in with a total initial of 4,523 

barrels.
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Oklahoma.—Production in Oklahoma in 1936 totaled 206,809,000 
barrels. This was about 21,500,000 barrels above the output in 1935 
and the largest annual total recorded since 1930. 

Drilling, which had increased materially in 1935, showed an even 
larger gain in 1936. There were 1,790 oil wells completed in the 
State in 1936, or about a third more than in 1935. The large number 
of dry holes drilled during the year, 649, attests the intensive efforts 
to find new reserves. ‘The most active area in drillmg was Pontotoc 

- County, in which the Fitts pool is located. Other leading counties in oS 
_... field-activity were Osage, Seminole, and Oklahoma... i a 

Both Oklahoma City and Seminole, supposedly on the down grade 
as producers, registered small increases in output in 1936 over 1935. 
Production at Oklahoma City was sustained largely by the develop- 
ment of the Capitol extension, and at Seminole by drilling inside loca- 
tions and by reworking old wells. The largest increase in production 
in any field was at Fitts, which yielded about 20,000,000 barrels in | 
1936 compared with 7,000,000 in 1935. Other notable gains in output | 
were recorded in the South Burbank, Keokuk Falls, Olympic, and | 
Edmond pools. | | : 

Although numerous discoveries were made in Oklahoma in 1936, 
most of them were extensions laterally or vertically in old fields. 
Many of the discovery wells had surprisingly large initials but com- 
paratively small drainage areas. Listed as important were the dis- a 
covery of Wilcox-sand production in the Moore pool, substantial 
production in the Hunton lime at Fitts, and the extension of the 
Olympic field. Attempts to find deep Ordovician pools had little 
success. :



Production of crude petroleum in Oklahoma in 1936, by districts and months } = 

‘ [Thousands of barrels of 42 gallons] oO 

Pa anu- | Febru- : Au- Sep- | Octo- No- De- 
District ary ary March! April | May | June July gust |tember| ber |vember|cember 1936 1935 

Allen. ..-- 22-222 ee eee ee 209 205 221 237 | 265]. 297 320 300 261 248 | =: 253 260 3, 076 2, 897 
Bristow-Slick_.......-.-..2--- 22 -eeeeeeee 259 237 267 254 264 254 330 283 254 266 256 | = 262 3, 186 3,329 | 
Burbank. __._.......--.------ eee 229 213 239 231 238 231 244 241 | - 289 248 226° 248 "2, 827 3, 102 
Crescent.....--2--- 2 eee eee eee eee 134 152 164 143 162 - 159 179 202 240 271 224 2711 2, 301 2, 003 
Cushing. .........-..---2-2---- eee eee eee eee 362 331 361 349 367 354 354 341 . 822 334 328 | 326 4, 129 4, 738 
Edmond....._.--------.------ 22 eee eee eee eee eee 210 266 337 - 377 376 - 360 |. 336] © 384 450 | 425 | 405 444 4, 370 1, 478 
Fish__......------------------- eee eee eee 326 301 311 297 301 270 249 221 | 205 207 203 223 3,114 | 3,422 we 
Fitts_......----------------------------------------------] [1,086 | 1,219] 1,480; 1,502{ 1,679] 1,554) 1,509| 1,939] 1,887] 2,010] 1,905} 2,138 19, 908 6,901 
Healdton.......-..------------- eee 276 257 286 278 287 277 295 |. 297 288} 304 288 303 3, 436 3, 397 IP 
Lincoln...........-..----.-------------- eee eee 196 192 210 199 235 212 219 214 197 208 195 195 2, 472 2,614 i 
Lucien........------------- eee eee eee eee 319 299 387 379 413 402 369 391 389 . 391 376 - 427 4, 542 3, 744 kg 
Nowata...-.------------------------ eee eee eee 191 163 219 232 | 265 | 259 371 314. 301 301 | 279 |° 284 3, 179 2, 414 SS 
Okfuskee.._....-.....-----------------------eeee 113 103 140 142 148 141 112 72 ‘79 78 77 80 | 1,285 1, 281 = 
Oklahoma City.......-..----.---------------------------| 4,196 | 3,972 |. 4,110 | 4,329] 4,334 | 4,122] 4,117 | 4,590 | 4,224] 4,415 | 4,249] 4,574 51, 232 | 53,386 =x 
Okmulgee. _......-----.---.------------------- +--+ 142 130 158 138 145 140} = 152 152 | - 183 135 131 136 1, 692 1, 796 
Olympic_____...--.--.---.-.-----------------------------| | 88 120 150 182} 2386 241 216 303 | ~ 232 252 323 373 2, 711 (?) < 
Osage (outside Burbank) _.......--.--0--.2.-2------- eee 707 676 738 — 708 739 | 715 719 683 653 664 641 650 8, 293 9,113 -& 
Pawnee-PayneCreek__.......---..------------ ee 303 286 310 313 321 309 323 313 285 297 292 299 3, 651 4,026 [p> 

Seminole field: fe bd 
Bowlegs. ....---------------------------- +2 eee 271 294 360 442 433 387 350 366 |. 339 368 353 _ B72 4, 335 8,845 © 
Carr City....-......-..--------------- eee 143 162 194 223 213 203 170 210 167 164 182 185 2,216 | -2,0083 © 
Earlsboro and North and South_.........2--.--.----- 255 217 259 248 245 245 320 244 210 232 223 217; 2,915 3, 945 bi 
East Earlsboro and West Seminole. _.......__._-.__- 298 284 349 331 334 |. 328 326 (314. 299 284 266 273 | 3, 686 3,469 < 
Little River and East Little River...........-.___-_- 463 430 444 416 439 | 447 431 427 399 408 364 400 5, 068 5,587 aed 
St. Louis-Pearson.._....._-....------------------ +e 660 643 714 762 785 775 685 719} . 670 733 687 710 | 8, 548 8,365 
Seminole City.......--..-------- 2-2 354 315 329 326 345; 345] | 291 313 294 297 | 296 305 | 3,810 4, 062 & 
Other.._....---------- eee 284 265 312 316 376}. 374 370 382 366 | 381.) 347 377 4,150 | 3,347 

Total, Seminole field ..-....-..--------------------] 2,728 | 2,610 | 2,961 | 3,064 | 3,170] 3,104] 2,943 | 2,975 | .2,7441 2,867] 2,718 | 2,839] 34,723 | 34,623 . 

South Burbank._._...._._._-_.-----------.--------------- 371 367 448 491 470 472 459 479 455 471 | 433 474 |. 5,390 4, 217 . 
Stephens-Cotton............-.-.----------- eee ee 170 160 177 169 179 | . 171 179 178 177 179 170 -176 | ~—- 2, 085 2, 094 
Tulsa_.__....------------------ eee eee eee eee 104 101 123 107 | 115}. 116 _ 119 99 91 113 | - 108 112 | = :1, 308 1, 432 
Washington. __...-...-- 2-22 eee 99 83 lil 108 °109 | 3106] 112 102 | - 103 109 ~105 109 1, 256 1, 296 
Other........--------------------------- ee oe eee ------| 2,428 | 2,332 | 2,552 | 2,501 | 2,554 | 2,533) 2,628 | 2,656 | 2,551 | 2,667 2,558 | 2, 760 30,715 | 29,294 

Total _...------------------------------------------| 15, 236 | 14,775 | 16,460 | 16,780 | 17,372 | 16,799 | 16,854 | 17,729 | 16,760 | 17,460 | 16,743 | 17,963 200, 881 | 182, 597 

1 Oil and Gas Journal. a . 
2 Included under ‘‘Other.”’ .
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-Pennsylvania.—Total production in Pennsylvania in 1936 was | 
17,070,000. barrels, compared. with 15,810,000 in 1935. Although | 
most of the increase was recorded in the water-flood areas of the 
Bradford field, which yield nearly half the State output the other . 
districts (Kane—Butler and Southwest) showed surprisingly large 
gains in production. This was due primarily to the successful appli- 
cation of secondary methods, although deeper drilling in the Oriskany 
in Washington County is reported to have been quite fruitful. 

_ Fennessee.—Although. production in Tennessee continued to be = 
—. ¥irtually negligible at_10,000. to 20,000 barrels annually, the higher = ~~ 

prices for crude renewed interest in drilling, and several of the old 
areas were being explored for deeper production at the close of 1936. 

| _ Texas.—Production in Texas in 1936 rose to a new record of 427,- | 
280,000 barrels—about 9 percent higher than in 1935. As in 1934 | 
and 1935, all the gain was outside of the East Texas field; in fact, all 
the other major districts gained nm 1936. ~ | | | 

The State is so large and production so scattered that it is cus- 
tomary to discuss developments in Texas by districts. No two of the 
half dozen: or more agencies dealing in production statistics divide 

_ Texas into the same districts. This suggests the. possibility of a 
joint conference in the interests of uniformity; but, pending such 
action, the Bureau’s districts will remain essentially as follows: 
Pandhandle, including counties north. of a line drawn from the southern 
boundary of Collin County to the southern boundary of Deaf Smith 
County; West Texas, including all counties south of the Panhandle 

, and west of a line drawn southward between counties from the east 
boundary.of Childress County to the east boundary of Maverick 
County; North. Texas, including counties east of the line just de- 

_ scribed, west of Fannin, Hunt, and Van Zandt Counties, and north. , 
of a line drawn from the south boundary of Runnels County to the | | 
south boundary of Kaufman County; East Texas, for which the inside __ | 
border. counties are Fannin, Hunt, Van Zandt, Henderson, Anderson, 

_____ Houston, Trinity, Polk, Tyler, Jasper, and Newton; South Texas, == 
including Dimmit, LaSalle, McMullen, Live Oak, Webb, Duval, Jim : 
Wells, Zapata, Jim Hogg, Brooks, Starr, and Hidalgo Counties;. and | 
Central and Gulf districts, separated by a line dividing Bee and San - 
Patricio Counties on the southwest, Colorado from Wharton and San 
Jacinto from Liberty, with Montgomery included in the Gulf. The 
only change made in these districts in the past year was the transfer 
of Zavalla and Frio Counties from the South (formerly Southwest) | 
Texas district to Central Texas. | 

Although production in the Panhandle increased slightly in 1936, 
the district passed a relatively quiet year. No new oil fields were 

_ discovered; and, except for one dry hole carried beyond 8,000 feet, 
wildecatting was at a low ebb. The production for the year was 

: 22,471,000 barrels compared with 21,369,000 in 1935. The number 
of oil wells completed declined from 585 in 1935 to 466 in 1936. 7 

Production in the west Texas district continued to increase parallel 
with the growth in general interest in the area. Production increased 
from 55,417,000 barrels in 1935 to 61,901,000 in 1936, while the num- 
ber of oil wells completed more than doubled, rising from 653 in 1935 
to 1,369 in 1936. | 
Production at Yates (the leading field of the district) declined, but 

material gains were made in Ward County and in the Cowden, Sayre 
and Goldsmith fields. The latter, particularly, proved to be large.
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| About six or eight new fields were discovered in the west Texas 
district in 1936, and several new counties produced for the first time. _ 

| The district was enlarged considerably, particularly on the north, 
- although extensions in the older fields probably had more influence 

on production. Among the new discoveries, the following seemed to 
be the most important: Bennett, Yoakum County; Henderson, 
Wilkler County; and Seminole, Gaines County. = —> a 

Apparently both production and drilling in the north Texas district 
| were stimulated by higher prices and showed small gains over 1935. 

New discoveries were few, as the area has been explored carefully for 
surface indications and as considerable territory has been condemned | 
by tests to the granite. Most of the fields suffered a natural decline 
in output, increases in Jones, Cooke, and Jack Counties being out- 
standing. The most important discoveries for 1936 appeared to be a 
pool near Bryson, Jack County, and the Anderson-Kerr (Bruhlmeyer) | 
pool near Gainesville in Cooke County. 

Production and bottom-hole pressures in the east Texas field proper 
continued to decline in 1936, but neither caused great concern, as 
the output is still severely prorated and as bottom-hole pressures 
generally decrease as the oil is withdrawn. The output for the year 
was 168,046,000 barrels from producing wells ranging in number from 
19,520 on January 1 to nearly 22,000 at the close of 1936. Bottom- 

| hole pressure at the end of the year was 1,168 pounds, or only 25 
pounds below the pressure on January 1. Drilling in the east Texas 
field in 1936 was virtually confined to inside locations, the number of 
oll wells brought in declining from 4,033 in 1935 to 2,335 in 1936. 
The average size of the new completions continued to decline, the 
average in 1936 being 1,150 barrels daily initial compared with an 
average of 1,590 barrels in 1935. | : | 

Although completely overshadowed by the east Texas field, the 
Van field continued in the select circle of pools that produce more 
than 10,000,000 barrels annually. Its output fell from about 14,- 
000,000 barrels in 1935 to about 13,000,000 in 1936, but the decline 
was due entirely to reduced allowables. | | 

| _ The Rodessa field was known to extend into Texas in 1935, but 
development did not get under way until 1936. Production from 
about 160 wells in 1936 was 3,091,000 barrels, compared with only 
12,000 barrels in 1935. Apparently most of the field will be in Texas 
eventually. 

Another active field was Cayuga, where about 60 oil wells were 
completed in 1936. A second deep test to the Trinity was drilled at 
Cayuga in 1936—it was a distillate producer at 7,570 feet. 

The district remained a popular section for wildcatting, and with 
reason, as several important discoveries were made. Most important 
of these were the Talco field of Titus and Franklin Counties and the 
Sulphur Bluff field of Hopkins County. These are fault-line pools 
in the Lower Cretaceous. Several other discoveries were made, but 
they were distillate producers. 

The number of oil wells completed in the South Texas district, 
formerly called Southwest Texas, in 1936 was about 1,400, or double 
the number completed in 1935. Most of the drillmg was confined 
to inside locations in the Loma Novio, Lopez, and Seven Sisters 
fields. Increased production in those fields outweighed declines in 
the older fields, and the total output of the district accordingly rose 
from about 13,000,000 barrels in 1935 to about 19,000,000 in 1936.
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- Wiuldcatting was not quite as extensive or as successful in 1936 as 
in 1935, the half dozen or more new productive spots appearing to be ~ 
of little importance as the year closed. 

Comparisons for the Central Texas district are hard to draw, as no | 
two sets of data cover exactly the same fields; however, apparently 
the ‘fault-line” or Edwards lime area passed another relatively 
quiet year in 1936, with production virtually unchanged and with 
few discoveries. The only new fields brought in were Zoboroski 
in Guadalupe County and Pearsall in Frio County. a 

~ ~~ ~The success that has attended exploratory work in the Texas Gulf a 
Coast district in recent years was evidenced in production, which 
continued to establish new records in almost every month of 1936. 
The total output for 1936 was 86,283,000 barrels, compared with | 
64,914,000 in 1935. | 

Conroe, the leading producing field of the district, again dropped 
in output, undoubtedly reflecting adjustments in allowables rather 
than inability to produce to the 1935 level. Important gains in 
production were scored in the Saxet, Greta, Anahuac, and Plymouth 
fields. 7 

: _ Approximately 25 new discoveries were made in the district in 1936, 
most, perhaps all, as the result of geophysical prospecting. Among 
the new fields with the most promise were Amelia, Jefferson County; | 
Flour Bluff, Nueces County; and Heyser, Calhoun County. : 

Production of crude petroleum in Texas, 1926-35, by districts . 

[Thousands of barrels of 42 gallons] 

District 1926 | 1927 | 1928 | 1929 | 1930 | 1981 | 1932 | 1933 | 1934 | 1935 

Gulf coast: | | . 
Agua Dulce__.._-....--_ |e ee) 107; () 
Anahuac._._.-..----------.|-..22-] || | ee |e |e |---| 358 
Arriola..._..--.--.--.-----.]--..-2.|---.---|-2-.---|-2--2--|-22----|-2-----|------21 © 446] 404 

________ Barbers Hill-_-__--------.. _@® | a — (2) _ _ _ 4, 552 C441 _ 7,651 __ 7,320 _ _8, 082 co 6, 820 | 6, 765 cee oe 

Batson..........-..---.---- 456 462 550 444 418] 330 268 208 246 588 
Big Creek........-.-.-...-- 520) 1, 243 811} 1,496; 1,390 858 425 413 365 362 
Blue Ridge_..-.....-.-__-- 486} 1,210) 2,205; 1,194 644 378 328 295 299 335 
Boling... ..-...-.--.--.__.-.] 1,175 753 814 580 378} 269 188 126 209 182 
Buckeye. ......--....-.---.|-.-...-]_.----.]------.]---..-|--~.---|------- 105 272 75 72 
Clay Creek...__-...-2- feel ef 553 356 334 266 361 
Cleveland.._-_._.--.----.--|-.-.._]_.--.._]_--2--~]-------} ee} ee ---|-------] ©) 172 228 - 
Conroe..-_._-..--------_----]----- eff} 2, 680] 21, 215] 17, 761) 15, 276 
Damon Mound..----_-_-.--- 341 312 291 224 224 282 219} ©) 113 193 
Dayton..........-.---| © | ® | @ 214] 406| 202) 100; 55] = 74] S62 
Dickinson...---._-.-..--...|-------|-------|-------|-------|o------|----2--|-------|-------| (|. 280 
Esperson......_..---.-.-_--]o--- ee }ele feet 819 712 509 481 452 395 
Fannette_......-....-------]---.---}---..--] (4) 292 350 180 151 146 195 237 
Goose Creek... .__..________] 23, 501} 23, 102) 22,726] 2,154) 1,690] 1,460} 1,232! 1,163; 1,203) 1,069 
Greta. ...._...-_-____-_-___ Jee} ef] 1, 195] 3, 936) 4, 769 
Hankamer..._._.----------} ef] 2) 546 798} . 691 547 378 565 
Hastings....._._._...._._--]..-._--]_.--.~-]---.---]---.---}---.---|---..--]-------|-------|------- 689 
High Island.........--..-.| 60, 96]. 163] 440| 331| 255] 1,547) 2,534| 2,747] 2,513 
Hull... |) 7,058] 5,685] 4,055; 3,376] 3,128] 2,264) 1,891] 1,946) 3,453) 2,311 
Humble...._---...-.---.---] 1,568] 1,485] 1,242| 2,990] 5,859] 3,022) 2°14! 1,722] 1,188] 1, 230 
Keeran....-..---.------.-/.-...2-]_ ||] |---| 96 118 108 
Kingsville.......__-------..]..-...- 146 153 120 41 29 28 26 23 21 
Livingston._--_.----.-----.|.----.-|-------|-------|-------|-------|-------|-------| 435] 74411, 057 
Lost Lake.........--....---]-.-..--}-.-22-2] 99 209 96 127 84 67 84 
Louise... .....-.-- fll] eee] eee 178 409 
Manvel... ff 160 586| 1,020! 2,467 
Markham.....________-..-. 51 109 112 133 98 218 516 351 389 459 
Moss Bluff...._--.---------|-.-----|----_--]-------|-------} @ 154, 38} @) |__| 
Mykawa..-__.____---_.----]o---- tft} 70 133 705 
Nash.....---.....-.--...-.] 207] 395] 491) —~:198/—=«410/——=«187] = 58] 3) 16) 13 
O’Connor..__.__--..--_----|-.----.]_.---__]------_]---..-_|-------]-----..f-.-----} @) 112 511 
Orange.....--__...-.-.-..| 3,458] 1,803] 1,415 1,006] 790/618) -451/ «= 312} 280] «283 
Orchard......._.-..--..--.- 75 22 44 44 636 495 496 413 457 238 
Pierce Junction...---.-.-.-| 948, 2,954| 3,899| 5,160| 3,847) 2,831| 1,763) 1,524) 1,196] 1,093 
Port Lavaca. .-...---------|.------!_------|-------|-------!-------!-------!--------------l------- 149 

See footnotes at end of table.
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Production of crude petroleum in Texas, 1926-35, by districts—Continued 

[Thousands of barrels of 42 gallons] OS o 

. . District 1926 | 1927 | 1928 | 1929 | 1980 | 1931 | 1932 | 19383 | 1984 } 1935 

Gulf coast— Continued. te : 
Port Neches- _.........----j-------}-_-_--_}_-- 242 672} . 503} . 553} 383 557 593 
Raccoon Bend_-_-_.-_---___]_.-__-- 1 98} 2,084) 3,893; 2,704; 1,814) 1,544] 1,489] 1,681 
Refugio... ....---...-..---|-------|-------} @) 1,990) 11, 485]: 9, 274] 3,424) 2,105) 1,489) 1,641 
San Patricio... ...--..------]-.-----|------+|------+]-------|------~|-------|-------|-------] @ 1, 061 
Saratoga_-_.__.-...._...--- 482 413 343 333 380} 360]  : 326 302} - 291 315 
Saxet...-.----------------}|-------]s------|------ Jee] (8) 152} .486] . 861 775| (1,336 
Sourlake__......_.-...._-_-| 2,004] 1,593] 1, 185 946 806} 675) ~ 570 453). 484 602 
South Liberty _........-...| 1,992] 1,084] 1,398] 2,137]. 1,503! 694]. 369 255 155 190 
Spindletop__..-...---------| 18, 441| 20, 751] 14, 150) 10,037] 6,176) 3,301) 41,387} 1,149] 1,052) 962 
Sugarland._._..............]---.---|.---.-- 390) 3,948] 4,274). 4,216) 3,487] 2/532]. 2,183] 2,098 

: ‘Thompsons. .--_......-----|-------|-------|-------~|-------|-------] 808] 4,201]. 4,906] 4,245] 4, 123 
Tomball. ..___.- |e} fee ee 233 990} 1,899 
West Columbia.__-..---.-.| 3,197} 3,291] 2,800} 2,298) 1,827| 1,310) 1,295] $1,441]. 1,038]. 857 
Other. -_.....22..-- 2 ee 115, = 94 301}. 917 695 193; 200 207 160] 735 

Total Gulf coast_.-.....| 41, 135] 47, 004} 39, 636] 49, 652) 61, 066] 48, 032) :41,.850} 61,002] 60, 155} 64, 914 
———SSS=_—_eee—res E O—=eEeEe_eeSS Oe.) OOS oO sO Sn SD Oe eee 

East Texas: — a fo | 

East Texas proper 4.__-...-|-._----]-.-----|-------|-------]-------|109, 561/121, 449]204, 954/181, 540/176, 859 
‘Boggy Creek.....--...-...-]------ 15} 331! 1,120} 1,133 618] 378) «5 292} «5 248) = 208 
Camp Hill_......._..-...-_].-.----|-------|-------]-------|-------|--.----|-------]-------]-------| 126 
Cayuga......--....--------|-------|-------|--2-- 2 |e} Jee] eee 589) 1,333 
Van...-.-..-------2------ +2 |e -- 22 |----=--]-------| 144! 7, 830) 15, 598]. 17, 201] 17, 077]. 14, 621] 14, 062 
Other. ...---..----., ------- 36] (6) (8) . 101 109 69 56; 49 38; 45. 

Total east Texas___.._. 36 615) 6331) 1,365) 8, 572/125, 846]139, 084/222, 372/197, 031/192, 723. 

; Centra) Texas: , a ny. 
Caesar....--...------------|-._----]--.----]--.----|------ |---| |e eff 289 

yO Darst Creek.........--.----|..-----|-.-.---|-.--__- 243] 11,552} 8,196} 6,084) 4,565) 3,374] 3,298 
Hilbig_~_..--.---.-----2----|--.----|L------ |---| ee] } ee feet) 291 274 
Kittrell. -..-.-..-----------|--.----]---2.--|-------|-------|-------|-------]---- fee et} 356 

_ Luling.__..-........-.-_---] 7,699} 6, 169] 7.5, 443} 4,948] 3,692]. 2,964] 2,625] 2,368! 2,187] 2,055 
Lytton Springs..........-.| 1, 783 784 846) 600 489 378 323 405 557 341 
Mexia ®_____.........------] 20,494] 12,417) 8,353) 5,969] 4,621] 3,201] 2,259] 2,064} 1,947] 1,902 
Pettus__...--------.---.---]-._----|-------]--.----].------| 1,730] 2,360] 1,715 978] 9 1, 128] 9 2, 684 

. Rockdale-Chapman._.._._- 535 508 337|. 251) 1,906! 1,305 565 371 368 411 
_ Salt Flat (Brumer)--......-]-.-----}2---2--]| © 13, 286} 7,305) 4,372} 2,944; 2,020) 1,637] 1,495 

Somerset-Medina_-_-_.....- 791 767 738 659 566 576 518 521 527 482 
Other. _....--. 2-2 52 6 72 6 75 47 12] 19} 17 238 50 216 

Total central Texas_-._| 31, 354/620, 717|6 15, 792| 26,008] 31, 873} 23,371) 17,050] 13, 530] 12,066] 13, 803 
North Texas 10_____.__.___...| 49,932} 54,806) 49, 459] 52,046) 44,301} 29,811] 26, 475] 26, 293] 31,558] 31,098 
Panhandle 1!______._.__..__..] 25, 551) 40, 253] 25, 286) 30, 632] 31,777| 21, 851} 18, 263} 16, 673| 20,280] 21, 369 
South Texas !2____.____....-.| 4,150} 3,056} 3,276] 3,850} 4,138! 5,002} 6,421} 7,395] 10, 154| 13, 342 

: —_—_—SSS=_&—sOC———_«—_s eS aa § OS |_ Oe OEE sO eT EE 

West Texas: . . 
Andrews_...-..------------|--.----]-------|--.----|...----]_.----]-------]-------| 217 628 
Big Lake_............------| 10,937] 8,986! 6,753} 6,460! 7,050) 9,444] 8,265] 6,535] 4,476] 3,610 
shaik-Roberts 3_._.-----s= 737t2}—2, 4 5, +36 76 7999110; 4 , 264, 6, 2577 — 6, 5637-8, 163 

Crane-Upton..__.......-.--] 2, 204] 30, 607| 25, 529] 16, 852) 14,451] 8,524] 7,444] 6,396] 6, 145 6, 384 
Crockett County 14... 2... 237 516 796 673 693 550 459) 355 310 386 
Ector_-..------------------|-------]-------|-------|---2---| 3, 168] 2,597/ 1,657] 1,944] 2,625] 3, 591 
Fisher_.....-.-.------------]--.----|-------| (@) | 418 532 270 198 944; 1,633] 1,954 
Hendricks___-_...-...-.---|.-_----| 3, 641] 62,045] 50,179] 26, 404] 15, 510] 10,998] 8, 263| 7,612] 7,670 
Loving County.___........-|--_----|--_-_2- |---| 663} 1,237) 1,134 949 806 698 
Ward County....-....2.--2}--_---_]------|_-2 453 931} 1,152) 1,761] 2,559) 3,479] 5,883 
West Yates 16... |e} |e 461; 1,389 502 299 221 394 432 
Yates__---.--.2-.----------} @) 5, 329) 22, 429) 41,905] 41, 338] 28, 226] 23, 717| 20, 723] 15,991] 15, 935 
Other. __--.--.----2-2------ 8 22 252 294 112 99 139 198 21 83 

Total west Texas......_] 14, 758] 51, 538/123, 540/133, 328/108, 730] 78, 524| 63, 335] 55, 3441 50, 272! 55, 417 

Total Texas___....._.....-~~-|166, 916/217, 389/257, 320/296, 876/290, 457/332, 4371312, 478 402, 609|381, 516/392, 666 
$$ 

1 Included under ‘‘Other.”’ . 
2 Barbers Hill included with Goose Creek. 

| ’ West Columbia includes Damon Mound and Nash. 
‘Joiner, Kilgore, Lathrop, and other pools in Cherokee, Gregg, Rusk, Smith, and Upshur Counties. 
5 Includes Long Lake. 
6 “Other’’ in east Texas included under “Other” in central Texas. 
7 Salt Flat included with Luling. 
* Includes other fields in Falls, Freestone, Limestone, and Navarro Counties. 
* Includes Tuleta. 
‘0 Includes the districts in and between Wilbarger, Wichita, Clay, Montague, and Cooke Counties on 

he north and Runnels, Coleman, Brown, and Comanche Counties on the south. 
1! Carson, Gray, Hutchinson, Moore, Potter, and Wheeler Counties. 
'2 Includes fields in Duval, Hidalgo, Jim Hogg, Jim Wells, Starr, Webb, and Zapata Counties. 
13 Includes Westbrook and other fields in Howard and Mitchell Counties. 
14 Includes World. 
15 Includes Taylor-Link.
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| _ Utah—No developments of importance were recorded in Utah in | 
1936, and the production remained virtually unchanged from that of | 
1935 at 12,000 barrels. : oe : an 

West Virginia —Although field activity increased materially in 1936, 
most of the work was concerned with outlining new gas reserves, and 
no new oil pools were found. The number of oil wells completed rose 
from 115 in 1935 to 142 in 1936, but production declined from 3,902,000 
to ‘3,847,000 barrels. | 

Wyoming.—Drilling increased materially m Wyoming in 1936, 
~ 88 wells being completed compared with 58 in 1935. Production at— ae 

Salt Creek showed a small decline, but this was more than offset by 
- material gains at Lance Creek and the comparatively new fields of 
Medicine. Bow and Quealy. The State production in 1936 was 
14,455,000. barrels—700,000 barrels more than in 1935. The largest 
factor in this increase was the completion of large wells in the Sundance 
at Lance Creek; in fact, black-oil production and light-oil production 
outside of Lance Creek together declined approximately 500,000 
barrels. Apparently the most important discovery of the year in 
Wyoming was the finding of a prolific Tensleep zone at. Wertz, an | 
old gas field. = | | | | | | 

Production of crude petroleum in Wyoming, 1926-35, by districts a | 

. oo a [Thousands of barrels of 42 gallons] 

Byron- | : Hamil- | Lander- | 
Year |,,Pi8 Grey- Elk | Fran- | Gar- | Grass pen. La | Lance | Dallas- Lost Mule. 

”- |Muddy Torch- Basin | nie | land | Creek Warm Barge | Creek | Derby dier | Creek . 

1926..__| 1,215 (2) 273 |_._-.-.|------] 1, 025 319 70 540 165 | 2,059 |___..___ 
1927__..| 1,072 28 337 |__..-.-]------| . 974 313 341 _ 269 246 1, 341 188 
1928____ 962 25 360 |...----|------ 871 298 490 217 247 1, 442 -. 142 

1929... 802 26 265 |--.----|------ 778 355 805 87 209 1,311 - 441 
. 1930-_.- 711 49 264 (2) [-.---- 729 |. 300 747 60 252; 1,271 29 

1931__-- 649 3 250 214 |_.-_-. 746 87 466 94 358 1,349 |..-.---- 
4939" | 610 | 7-190 | —161-|379 | 787 | 308 | -381| 38} 375] 1,003 2 

1933__.- 650 (3) 203 85 | 3181 274 254 349 41 330 632 (2) 
1934___- 634 (3) 177 615 | 3 364 356 322 488 128 316 605 (?) 
1935_--- 570 374 133 114 | 410 727 470 493 735 334 563 (?) 

——eeeeeeeeeeeeeEeEeEeEeEoEoooeoooooooooooooooooooooooomqoooooeeeeee 

) Pilot | Spider-| Rex | Rock | Salt | regon ilo pider-| Rex oc a 
Year Notches Basin Osage Butte | South | Lake | Creek | Creek Teapot | Other ; Total 

Casper 

1926. ._---. 34 |__------ 113 20 4376 53 1,029 | 18,010 426 49 | 25,776 
1927_._---- 24 |__.----- 107 17 247 44 982 | 14, 399 314 64 | 21,307 
1928...-..|.....-..-| 882] 133 19} 327/ 18| 928] 14,023|......_.| 77] 21,461 
1929__..__.].-..-.---| 1,540 166 18 § 446 36 842 | 11,377 |___.---- 110 19, 314 
1930__......|---------] 1, 285 385 16 § 323 6 770 | 10, 520 11 140 | 17,868 
1981_._._..-.]---.----- 393 419 14 $199 {|_-_-._- 682 | 8, 834 }|-------- 77 | 14, 834 
1932_.._-_.]--------- 130 394 12 91 |...--- 477 | 8,006 |..------ 67 | 13,418 
1933__.--.-}--------- 252 241 12 167 . 4 464 | 7,009 |.------- 79 | 11, 227 
1934__._...]--------- 880 289 8 177 9 540 | 6,520 |-------- 128 | 12,556 

4935222 2272/TTTTT) 1,638 | 174 | 131 | (2) 544 | 6,257 |....-.-.| 88 | 13,755 
ot 

1 Includes Ferris. 
? Included under ‘‘Other.”’ 
3 Garland includes Byron. 
‘ Includes Iron Creek and Simpson Ridge. 
* Includes Simpson Ridge.
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| : REFINED PRODUCTS ” 

A record for refinery operations was established in 1936. Crude 
oil run to stills amounted to 1,068,000,000 barrels compared with 
988,000,000 for 1929, the next highest year, and with 966,000,000 
for 1985. Motor fuel and kerosene production and demand reached 
new peaks, while the gas oil and fuel oil demand, which has been 
gaining for several years, increased 12 percent during 1936 to 409,- 
000,000 barrels, still 40,000,000 barrels short of the 1929 record. 

The yield of fuel oil—38.5 percent compared with 37.3 percent for 
1935—is the highest smce 1930 land indicates the increased demand 

| for the lighter fuel oils for heating purposes; the yield of the latter 
7 rose 1.4 percent, while the yield of the heavy fuel oils fell 0.2 percent. 

Part of this advance was at the expense of kerosene, the yield of 
which dropped 0.5 percent. Although the yield for motor fuel de- 
creased only 0.1 percent—from 44.2 percent in 1935 to 44.1 percent 

| in 1936—it probably would have increased along with increased 
cracking in some districts had it not been for the strong demand for 

. heating oil. — -_ 
| Natural gasoline blended amounted to 42 million barrels in 1936 

compared with 39 million in 1935; and benzol increased 36 percent, 
. from 1,871,000 barrels in 1935 to 2,537,000 in 1936. 

The total refinery output of gasoline in 1936 was 513 million barrels, 
| made up of 231 million barrels of straight-run gasoline, 240 million 

barrels of cracked gasoline, and 42 million barrels of natural gasoline; 
the quantity produced by cracking still gaining faster than straight- 

| run production. Kerosene production amounted to 56 million bar- 
, rels, the same as in 1935. Gas-oil and distillate fuel-oil production 

| increased 26 percent, to 126 million barrels in 1936 from 100 million 
: in 1935; and residual fuel oil increased to 286 million barrels from 260 

: million in 1935. | 

Analysis of production and consumption of petroleum products in 1936 } | 

Product Produe- Imports Exports phanges Domestic 

Motor fuel: 
Gasoline.......--------------------------] 470,907 |....---.---.| 24,828 | 48,706 | 440,373 
Natural gasoline......._---------------_- 42,041 |------_---_- 2, 549 4357 39, 135 

Ben) ~---------o—nnnnnnnnnnnnnnecnne| EBT Janeecenneene] ABA [annnnnnennee] 2 088 
Total motor fuel___---.-------------- "515, 485. pane eee-eeee 27, 831 +6, 063 481, 591 

Kerosene....-.-..------------.---.-------- 56, 082 1 6, 886. —2, 282 51, 479 
Gas oil and distillate fuel oil____...._...-_. 125, 650 485 19, 884 +2, 789 103, 462 
Residual fuel ofl................-..--..-...| 285, 688 18, 650 14, 396 4145 | 1305, 529 
Lubricants. -..-.-------------------------- 30, 905 3 8, 315 —83 22, 676 
Wax_.......-/.--22- see oes eeeseeeeeeeee 1, 689 57 668 +2 1.076 
Coke._..-.....-----..-.--------- ee 6,891 |... 622 +2 6, 267 
Asphalt. ..--------.--2---2 lee 28, 024 119 1, 162 — 204 22, 185 
Road oil.......-----------------ee ee 7, 6386 |__--..---.--|------------ —53 7, 689 
Still gas_..-.---------.-- ee 54, 441 |... 54, 441 
Other finished oils.._.......-..-..-2---__2- 2, 199 70 68 —22 2, 223 
Unfinished gasoline (net) -.-..-.--..---..-- 486 |_-.---------|------------ +486 |------------ 
Other finished oils (net).....---.__.-__.-- 3 8, 769 5,106 |------------ —3, 663 |_-------___- 
Refinery losses. -.-.......-..-.-_-_------_.. 11,305 |---| 11, 305 

Total_.-..-..-------------22- 22222 [}— J 
1, 112, 712 24, 491 79, 832 +3, 180 | 21,069, 923 

1 Preliminary. 
3 Includes net transfers from crude oil in California of 15,732,000 barrels. 

_* Negative quantity; represents net excess of unfinished oils rerun over unfinished oils produced. 

? By H. A. Breakey, Petroleum Economics Division, U. S. Bureau of Mines.
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Comparative analyses of statistics for the major refined products, 1982-86 

[Thousands of barrels of 42 gallons, except as otherwise indicated] 
a 

. 1982 1933 1934. 1935°  |- 19361 

i | | LR | er | 

Motor fuel: 7 

Production._____...-.----.------------ 399, 712 407, 932 423, 801 468, 021 515, 485 . 

Imports_...---.----------------------- 8, 205 15 1 |_--2_--_ ----]------------ 

Exports...---------------------------- 35, 438 29, 321 24, 686 30,613 | . 27,831 

Stocks, end of period...--.------------|{ Brio | 250 O33 | erage [t 54845] ° 60, 408 
Domestic demand_._......------------ 373, 900° 377, 003 | . 407, 106 434, 810 481, 591 

| Kerosene: 
—— eS 

SS eS Sc 

— Productionz. 2.2222 eee ec ce - -43, 836 . . 48, 977 “T_T ” §3, 855. ~ 55, 813. oe a 56, 082. ose — an 

Imports. .....-...--------------------- 71 |-...--------|------------]------------ , 1 | 

Exports....-...----------------------- 11, 044 8, 959 9, 781 6, 651. 6, 886 7 

Stocks, end of period. ..--------------- { pe} 6,558 | 6, 898 7, 915 5, 633 | ; 
, | 

Domestic demand_-_---_.--------------- 33, 221 38,493 | 44,234 47, 645 51, 479 

Gas oil and fuel oil: re QQ See 

Production 3....._....---.-------------- 301, 353 316, 439 335, 353 360, 061 411, 338 

Imports_..-....----------------------- 21, 286 13, 215 12, 634 16, 180 19, 135 _ 

Exports......---.--------------------- Ay eet ey 363 _ 28, 605 28, 948 34, 280 

Stocks, ond of period 4.......----------|{_1130,753 | 2 128,004 \ “110,397 | 108,984 | 106, 918 
Domestic demand_-____..-------------- 308, 157 316, 344 331, 989 366, 723 ' 408, 991 7 

Lubricants: | . — 2 Pe fT 

Production_.......--..---------------- 22, 433 23, 775 26,373 | 27, 853 | - 30, 905 . 

Imports. ......-----.------------------] 12 1 2 1 3 

Exports........-..-------------------- 6, 851 8, 218 | 7, 660 8, 499 8, 315 , 

Stocks, end of period......-..---------l{ goa |} 7100 7,331 7, 025 6, 942 - 
Domestic demand.-_.._--...-----.-----} 16, 614 17, 152 18, 484 19, 661 22, 676 

Wax (thousands of pounds): SSS al o 

Production__.._..........------------- 458, 920 469, 560 468, 720 450, 240 472, 920 

Imports. .....-...--------------------- 33, 255 36, 634 37, 292 19, 557 . 16,669 

Exports_....-...---------------------- 235,304 | 247,769 | - 198,958 229, 905 187, 342 oe 

Stocks, end of period____-..----------- { , 163,628 |\g9,117 | 136,136] 114,675 | 115, 434 

Domestic demand____......-.-----.-.-| 264, 463 353, 243 240, 035 261,353 | _. 301, 488 a 

| 1 Preliminary. | 3 Includes transfers. | 
2 For comparison with succeeding year. 4 California heavy crude included. 

Runs to stills and production at refineries of the various réefined products, 1932-36 

[Thousands of barrels of 42 gallons, except as otherwise indicated] — | sn 

a 

oo 1932 «| - 1933 1984 [| 1985 | :1986! 

Input: . . 

Crude petroleum: 
Domestic......._.--.------------------------| 777,696 | 825,786 | 860,776 933, 659 | 1, 034, 201 

Foreign...._-.---.--------------------------- 42,301 |. 35, 468 34, 860 32, 131 33, 933: " 

Total crude petroloum__.__.....-----------| 819,997 | 861,254 | 895, 636 965, 790 | 1, 068, 134 

Natural gasoline 2_2_._..-.-.--------------------| 26,332 25,346 | 28, 162 31, 025 33, 817 | 

Total input_-.-.-.-..-.------------------------| 846,329 | 886,600 | 923, 798 996, 815 | 1,101, 951 

Output: TT 

Gasoline.......--..------------------------------] 392,623 | 401,591 | 416, 932 | 457, 842 504, 724 

Kerosene._...-----------------------------------| 48, 836 48, 977 53, 855 55, 813 56, 082 

Gas oil and distillate fuel oils._._.._.----..-------] _69, 467 78, 920 94,972 | 100, 235 125, 650 

Residual fuel oils.........-.---------------------| 225,283 | 287,519 | 240,381 259, 826 285, 688 

Lubricants......-..-----------------------------] 22, 488 23, 775 26, 373 27, 853 30, 905 

0 1, 639 1, 677 1, 674 1, 608 1, 689 

Coke____..-------------------------------------- 9, 123 7, 900 6, 500 7, 290 6, 891 

Asphalt_...--...-.------------------------------ 13, 612 12, 757 15, 623 17, 133 23, 024 

Still gas_.......--------------------------------- 40, 905 45, 212 44, 391 51, 184 54, 441 
ooo  —=—NM=—Ee—=_Ee— SS OSS OOo 

Wax...........-.---.-----thousands of pounds..| 458,920 | 469,560 | 468, 720 450, 240 472, 920 

Coke...............----thousands of short tons..| 1,788.8 | 1,580.0 | 1,300.0 1, 458.0 1, 378. 2 

Asphalt_.........--------.----------------d0..--] 2, 474.9 | 2,319.5 | 2,840.5 | 3,115.1 4, 186.1 

Still gas_...........---..--millions of cubic feet__| 160,812 | 170,853 | 169,479 | 197, 220 207, 535 
———SSS | _eEeeeeeeee ee | eS Oo ——eee 

Road oil........---------------------------------| 6, 879 5,534 | 6,210 6, 030 7, 636 

Other finished products-_--_-.-------------------- 1, 738 1, 435 1, 872 1, 888 2, 199 

Crude gasoline (net) --a----oneeoon7=o--77 | 31.861 | 4,547 { 3 3, 007 1, 082 486 

Other. unfinished oils (net).-...-.---------------- ’ , 1, 949 32,412 3 8, 769 

Shortage_......-.....--.----.--------------------| 20, 652 16, 756 16, 073 11, 493 11, 305 

Total output.....-----------------------------|_846,329 | 886,600 | 923, 798 996,815 ! 1,101,951 

1 Preliminary. oo. . | 
2 Includes natural gasoline run through pipe lines in California. ; 

3 Negative quantity; represents net excess of unfinished oils rerun over unfinished oils produced.



Runs to stilis and production at refineries of the various refined producis, 1935-36, by months = 

{I housands of barrels of 42 gallons, except as otherwise indicated] & 

January | February] March | April May June July | August | SePteM-| October | Novem- | Decem- | ot) ber ber ber 

1935 | | | Input: 
x Crude petroleum !______--.._..-_____. 75, 346 70, (708 76, 597 75, 066 80, 377 81, 596 84, 865 84, 584 83, 347 85, 182 83, 180 84, 992 965, 790 Natural gasoline ?.._._____..._..____. 2, 438 2, (155 2, 025 1, 959 1, 973 2, 218 2, 257 2, 567 2, 937 3, 717 _ 8,470 3, 309 31, 025 

Total input__...- 2-22-22 --ee 77, 784 72, 863 78, 622 77, 025 82, 350 83, 814 87, 122 87, 151 86, 284 88, 849 86, 650 88, 301 996, 815 Fresh cracking stocks charged to stills: . . iS Crude oil... 2-2 e ee 5, 434 4, 627 5, 053 4, 459 5, 1383 5, 120 5, 909 5, 258 5, 820 6, 161 4,910 5, 620 63, 504 ee Other oiJs_.._..-----------2--- 2 eee 35, 497 34, (185 35, 805 35, 197 38, 327 38, 323 38, 614 41, 076 39, 093 41, 032 39, 585 39, 451 456, 185 2 

Output: oo fe Ea ‘ Gasoline__......-----._--2----_- ee 35, 341 32, 719 35,346 | 34, 747 37, 599 38, 201 40, 686 40. 500 39, 820 41, 956 40, 260 40, 667 457, 842 > Kerosene__.......-.--..-....-.-.----- 5, 011 4,791 5, 215 4, 325 4, 474 4,417 4, 212 4, 390 4, 498 4, 978 4, 878 4, 624. 55, 813 i< Gas oil and distillate fuel oils.__..__.- 7, 696 7, 001 8, 678 7, 183 8, 198 8, 205 8, 709 8, 129 8, 885 ~ 9, 068 8, 598 9, 885 100, 235 mh Residual fuel oils._.--............._.- 20, 545 19, 480 20, 822 19, 618 21, 704 20, 754 20, 950 21, 807 22, 166 23, 277 23, 660 25, 043 259, 826 Lubricants. ..-._....-.....-.__._.___- 2, 212 2, 073 2, 251 2, 309 2, 392 2, 247 2,213 | 2,399 2, 357 2, 463 2, 453 2, 484 27, 853 he Wax... eee 132 126 133 154 147 112 116 125 130 ~ 140 149 144 1, 608 by Coke______--.--------2 eee eee 580 550 594 602 660 676 699 655 614 593 539 528 7,290 bb Asphalt__...--- 22-22 eee 813 V36 991 1, 348 1, 619 1, 781 1, 835 1, 946 1, 743 1, 838 1, 354 1, 129 17, 133 jan] Still gas..___---- eee 3, 888 38, 593 4, 087 3, 996 4,491 4,448 4, 894 4, 688 4, 443 4, 353 4,121 4,182 51, 184 bo 

Wax-__........_thousands of pounds-. 36, 960 35, 280 37, 240 43, 120 41, 160 31,360 | 32, 480 35, 000 36, 400 39, 200 41, 720 40, 320 450, 240 S Coke_.......thousands of short tons_- 116. 0 110. 0 118.8 120. 4 132.0 135. 2 139. 8 131.0 122.8 118. 6 107.8 105. 6 1, 458. 0 Fs Asphalt_...2..-22.-_.-_-.-..--.do___- 147.8 138. 8 180. 2 245. 1 294, 4 323. 8 333. 6 353. 8 316.9 334. 2 246. 2 205. 3 3, 115.1 ne Still gas......millions of cubic feet.- 15, 082 13, 919 15, 817 15, 585 17, 142 17, 074 18, 451 17, 941 17, 136 16, 872 15, 999 16, 202 197, 220 fed 
——<__zz=x= SSS | SS | Se | ee | ee | a | ce} Road oil_.___--.-----2 eee 146 n51 146 382 603 873 1, 060 1, 223 813 263 197 173 6, 080 & Other finished products__......---__- 171 159 186 150;  ~— 155 167 154 158 125 152 143 168 1, 888 Crude gasoline (net).........__.___.-- 325 510 3 64 290 112 79 3 392 3 206 3 58 3 285 326 295 1, 032° Other unfinished oils (net)._.__..___- 158 63 3 629 945 3 778 631 892 _ §2 3 251 3 795 3 925 31,775 3 2,412 Shortage.._..._.--_-_....__.__._______. 766 B11 ' 866 976 974; 1,223 1, 094 1, 285 999 848 897 754 11, 493 

Total output__-__-_____.-- ee 77, 784 72, 863 78, 622 77, 025 82, 350 83, 814 87, 122 87, 151 86, 284 88, 849 86, 650 88, 801 996, 815



| | Vo . 

| , | : | 1936 4 | _ 
Input: | : | 

Crude petroleum !_._.......-..-...-..| 85, 776 81, 523 85, 286 84, 545 90, 637 89,008 | 91,709 93, 444 90, 872 93,146 | 89, 142 93,051 | 1, 068, 134 
Natural gasoline ?.__......-_---.-...-. 2, 891 2, 236 2, 439 2, 085 2, 009 2, 117 2,638 | 2,879 3, 341 3, 749 | 3, 808 3, 625 33, 817 

Total input. _.....--.-----..----.--| 88, 667 838, 759 87, 745 86, 630 92,646] 91,120 | . 94,347 96, 323 94, 213 96, 895 92, 950 96,676 | 1, 101, 951 
Fresh cracking stocks charged to stills: | : 

Crude oil.....-.-.--.--------------- ee 6, 273 6, 464 7, 159 6, 395 7, 717 6, 966 6, 774 7, 748 8, 632 9, 330 9, 434 9, 274 92, 161 
Other oils....--..-.---------------3}-] 38, 196 36, 252 38, 544 39, 171 42, 095 41, 686 45, 288.|- 45, 308 43, 004 43, 837 42, 463 44, 125 499,969 © 

Output: | | | C 
Gasoline. ........----.---------------| 39, 544 37, 176 38, 764 39, 902 41, 951 41, 612 43,500} 44, 568 44, 024 45, 887 43, 188 44, 658 504,724 O 
Kerosene.._.-.-....------------------ 4, 761 4,445 4, 741 4, 953 4, 626 4, 376 4, 455 - 4, 297 4, 428 4,712 4, 788 5, 500 56, 082 Ey 
Gas oil and distillate fuel oils_...-..-.| 10, 587 11, 125 10, 262 9, 553 10, 169 9, 567 | - 10,328 10, 627 10, 095 10,266 | 11,201 11, 875 125, 650 hd 
Residual fuel oi]_..........2---- 22-2 24, 573 23, 751 23, 667 23, 062 23, 925 22, 499 23, 144 23, 287 23, 154 25,285 | 23, 671 25, 670 ' 285, 688 ky 
Lubricants......--.--...---.-.------- 2, 309 2, 204 2, 515 2, 687 _ 2, 768 2, 509 2, 626 2, 668 2, 567 2, 632 2, 653 2, 767 30, 905 3 
Wax. ...----- 2 eee 160 129 1§1 141 144 | 139 | . 124 125 123 153 ~ 153 147 1, 689 Fa. 
Coke....-..-...---------.---_-------- 601 540 527 543 566 610 601 604 615 584 _ 657 543 6, 891 a ‘ 
Asphalt. _------- 2-2 eee 1, 087 986 1, 436 1, 753 2, 071 2, 239 2, 340 2, 701 2, 572 2, 610 ‘1, 889 1, 340 23, 024 © 
Still gas. ....-.2-2-- eee 4, 102 3, 833 4, 136 4, 366 4, 818 4, 831 4, 951 4, 947 4, 743 4, 680 4, 437 4,597 | . 64,441 SS 

Wax..........-thousands of pounds..| 44,800 36, 120 42, 280 39, 480 40, 320 38, 920 34, 720 35, 000 34, 440 42, 840 42, 840 41, 160 472, 920 Cc 
Coke..-.....thousands of short tons- - 120. 2 108.0 | 105./4 108. 6 1138. 2 122. 0 120. 2 120.8 128.0 116.8 WL4 108. 6 1, 378. 2 = 
Asphalt..........-.-...-.--.-.-do_-_-- 197. 7 179. 3 al 318. 7 376. 5 407.0 425. 5 491.1 467.6 | 474.5 343. 5 243. 6 4, 186.1 
Still gas. ......millions of cubic feet -- 15, 885 14, 843 15, 419 16, 549 18, 265}. 18, 038 18, 623 18, 901 18, 110 18, 035 17, 191 17, 676 207, 535 > 

Road oil.__....--------------- —31 178 170 401 767 1, 276 1, 464 1, 274 937 578 309 313 7,630 «2D 
Other finished products. _.....-__.-- 200 193 247 140 198 192 ‘172 | 181 151 206 170 149 2, 199 bo 
Crude gasoline (net).......-...--.---- 791 | 32 488 3 400 3 27 3 72: 3 334 3 68 3 50 18 8 134 242 486 es 
Other unfinished oils (net)__.._..__-- 3 863 3 1, 807 3 261 3 1, 530 3192 339 3 211 3 145 3192 31, 499 8 731 3 1, 677 3 8, 769 Ky 

. Shortage. ......-.-------2 2 846 974 882 1, 059 862 | 1, 003 1, 192 1, 257 1, 046 783 849 552 11, 805 bd 

Total output.....-.....--.-..-.....| 88, 667 83, 759 87, 725 86, 630 92, 646 91, 120 94, 347 96, 323 94, 213 96, 895 92, 950 96, 676 | 1, 101, 951 Ms . 
$$$ Amt 

1 Details by districts and months on p. 988. | 3 Negative quantity; represents net excess rerun over production. G 
7 Includes 745,000 barrels run through pipe lines in California in 1935 and 1,250,000 4 Preliminary. a 

barrels in 1936. | 7 . | oo he 

| | : a . | : ( oO 

bo : Cc 

7 . | | oe : ” 

| | — : 
| | Se | 

| | a | ~I 

| fo 
| } 4 . 

. | | bo . | -
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| | Summary of percentage yields of refined products, 1 982-36 ae 

[Computed on total crude runs to stills] oo 

Product Se 1932. | 1933 1934 | 1985 |. 19361 

| Gasoline 0.2 eee eee] aT] eT | | 
Kerosene, _-.-----------.--.-------------2------- = . 5.3 5.7 ~ 6.0 5.8 5.3 
Gas oil and distillate fuel oils....._._......_.-2222- 8.5 9.2 10. 6 10. 4 11.8 
Residual fuel oils. ...-.......-..-.--- 22-2 ee 27.5 27.6 26. 8 26.9 26. 7 

Lubricants. ----.-------+--++--+--2--00--eoeo-oo-== : 2.7 2.8 2.9 2.9 2.9 

| Coke.....-_.---------------2----s0e2 see eeeee lle L 9 17 7] 
Asphalt. 2) 1.5 17 us| 22 
Road Oil.__._._--.--..-.2----2--s0sss sees esse ee 18 6) 0 17 6 17 

. Still gas____-_-------2--------eeeee eee -5.0 6.24. -° 6.0 6.3 5.1 
Other finished products_._.....--.._..--.--.----_2-- .2 2 .2 24 22 

| Shortage_....-.-....---------- eee 2.5 Lg 1.8 1.2: 1.0 

1 Preliminary. 2 Based on total gasoline production less natural gasoline used. 

MOTOR FUEL | | | , 

_ Demand.—The domestic motor-fuel demand of 481,591,000 barrels 
in 1936 is an increase of 10.8 percent over the former high record of 
434,810,000 barrels—that for 1935. The most significant factor in 
this higher motor-fuel demand was an increase of 2 million automobiles 

| | in motor-vehicle registrations, whieh is reflected in a slightly smaller 
advance inmotor vehiclesin use. Although the motor-fuel demand per 
motor vehicle rose about 0.90 barrel in 1936—from 17.81 to 18.71 barrels 
per vehicle—the increase during the past few years has not been as large 

| as might be expected from the combined influence of the trend and 
| recovery, indicating that the trend is not increasing at as rapid a rate 

as heretofore. | | 

es 
$00 

60 pti it tt tT | 
wi |_| | | | | | | | PATA ee 

BEE eee EE = 2 a 
250) | reste ere 

Sx pp tt 
Sip —_| | eret { | | | ft Pot tT ft yt 
= on epee jt tt tt tt | 

ee ee 
“1918 1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 

FIGURE 72.—Trends in production, domestic demand, exports, imports, and stocks of motor fuel, 1918-36. 

The number of motor vehicles in use on July 1, 1936, is estimated as 
25,643,000, compared with 24,294,000 on the same date in 1935. Both 
of these figures are based upon preliminary estimates of registrations, 
and the 1936 figure is also based upon the estimated number of cars 
scrapped, as these statistics cannot be calculated until information on 
the 1937 registrations is available. This increase of 1,349,000 is to 
be compared with an advance of 811,000 from 1934 to 1935 and of 
738,000 from 1933 to 1934.
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Domestic demand per motor vehicle in use, 1924-86 

oe, Motor-fuel demand per motor Federal . 
a Domestic Motor ve- vehicle in use (barrels) Reserve 

. demand for = lag 3 bank index Year hicles in 
motor fuel ! use July 1 a . of total 

: (barrels) wuy Actual | 1924-31? | Deviation | volume of | 
* oe trend from trend trade 

1924..._..__________........] 187,022,000 | 16, 022, 000 11. 67 11.94] —0.27 0.00 | 
- 1995...._................-..] 226, 329,000 | 17, 808,000 12.71 12. 64 ‘o7] «208 

1996........_.......-.......| 284, 391,000 | 19, 784,000 13.36 | . 13.36 700} 505 es 
oo 1997. |. 209,818, 000 |. 21, 297,000 | 14.08} 214.07 | Ol;  __. 04 Oe 

1928._._____________.-..-...] 332,033,000 | 22,025, 000 15. 08 14, 77 31 .05 a 
1929_.....___________._......| 375, 999,000 | 23, 733, 000 15. 84 15. 48 . 36 07 
1980....._.-_.--_-__..--.---.| 394,800,000 | 24, 710,000 15. 98 16. 19 —.21 —.08 
1981_.._..._.__....---------| 403, 418,000 | 24, 263, 000 16. 63 16. 90 —.27 —. 22 
1932...._-_.__.-.-.......| 373, 900,000 |. 23, 206, 000 16. 11 17.61 —1. 50 —! 30 
1933_....__...--.-...--.----| 377,003,000 | 22, 745, 000 16. 58 18, 32 —1.74 —. 38 
1934._.....________--.-_-.-_-] 407, 106,000 | 23, 483, 000 17, 34 19, 03 —1.69 —. 37 
1935_....._.-_.---.-----_---] 482, 556,000 | 24, 294, 000 17. 81 19, 73 —1.92 —, 34 

, 1936........-....-..-...---.| 479, 660,000 | 25, 643, 000 18.71 20. 44 —173| 127 
. * ' 

1 Natural gasoline losses not included. 
2 Least squares straight-line trend based on 1924-31 data. Depression years have been omitted because . 

they are not normal. , oO a | 

. Although it is often difficult to account for the fluctuations from 
month to month, extreme weather conditions in 1936 showed their | 
influence on gasoline consumption. The gasoline temperature index 
(an index computed by weighting the temperature deviations from 
normal in the various parts of the country by the gasolie consumption) 
was 6.1° below normal for February, the greatest minus deviation for 
any month in 12 years, and the motor-fuel demand was about 4 percent 
below normal. The gasoline temperature index for December was 
+3.1°, the highest plus deviation for any December during the past 
12 years, and the demand was about 8 percent above normal. While | 
there were probably other factors besides weather that entered into . 
the abnormally high demand for this month, it 1s safe to assume 
that mild weather, combined with the holiday season, had a material | 
influence upon gasoline consumption... — 

Production, demand, and stocks of motor fuel, 1935-86 

[Thousands of barrels of 42 gallons] : 

- . Demand 

Production ——_— Stocks at and of 

Month Domestic Exports 

| 1935 | 19361 | 1935 | 19361 | 1935 | 19861 | 1935 | 19361 

‘January....---------------------] 36,379 | 40,492] 28,147] 32,412] 2,133] 2,572 | 57,846 | 59,853 
February............-...........| 33,702 | 38,310 | 26,580 | 27,216 | 1,248 | 1,668 | 63,720 | 69,279 
March......................-...| 36,741 | 39,888 | 32,272] 35,871 | 2,582] 1,615 | 65,607 | 71,681 
April... | 36,027 | 41,286 | 36,363 | 38,825] 1,467 | 2,532 | 63,804 | 71,610 
May... TTT] 3g;g07 | 43;438 | 39,381 | 42,007 | 2,147] 2,702 | 61,173 | 70,339 
June... .| 39,177 | 42,930 | 38,086 | 44,630 | 3,222] 2,201 | 59,042 | 66, 348 
July 22) aa az | 44}4a7 | 41,479 | 46,638 | 3,022 | 2,369 | 56,288 | 61, 768 
‘August............-............| 41,190 | 45,415 | 43,097 | 46,081 | 2,821 | 2,409 | 51,560 | 58, 693 
September......................| 40,282 | 44,483 | 37,976 | 44,346 | 3,109] 2.491 | 50,757 | 56,339 
October.....-...-.....-.. | 42,027 | 46,198 | 41,566 | 44,253 | 2,461 | 2.491 | 48,757 | 55, 793 
November............-.....| 40,607 | 43,374] 35,991 | 39,919 | 3,158] 2,586 | 50,215 | 56, 662 
December.......................] 41,245 | 45,244] 33,872] 39,393 | 3,243] 2105 | 54,345 | 60, 408 

468, 021. | 515,485 | 434,810 | 481,591 | 30,613 | 27,831 |........]----.--- 

1 Preliminary. | 

153336—37——66 | | 7 |
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Distribution of motor-fuel demand by uses must be estimated. — 
, The figures for bus use are based upon a study made by the Bureau 

of gasoline consumption by busses (Information Circular 6639). The > 
proportion of highway and city gasoline consumption was determined | 
from mileage studies by the Bureau of Public Roads. The trends in 
proportion of traffic on the highways were determined from traffic 

| over toll bridges, and the trends in the proportion of traffic in cities 
| were determined from traffic surveys. — oe 

Distribution of automotive motor-fuel demand, 1925-36 | 

| | [Thousands of barrels of 42 gallons] _ | 

| . Motor-fuel demand Passenger cars Trucks 

Year | automo- | BUSSes [o | 
7 |. Total | tive, 89 Highway] City | Total | Meh-| city | Total 

. percent 

1925..........--.-.] 226,329 | 201,483 | 3,391 | 80,653 | 74,285 | 154,938 | 8,466 | 34,638 | 43, 104 
1926__....---.-----| 264,391 | 235,308 | 4,649 93, 666 87,573 | 181, 239 | 10,131 | 39,289 | 49, 42¢ 
1927._...----------} 299,818 | 266,829 | 5,458 | 105, 553 100,430 | 205,983 | 12,068 | 43,329 | 55,397 
1928_...-------.---} 332,033 | 295,509 | .7, 248 115,422 |. 112,075 |. 227,497 | 14,295 | 46,469 | 60, 764 
1929......---------| 375,999 | 334,649 | 9,304 | 128,943 | 127,956 | 256,899 | 17,417 | 50,929 68, 346 | 1930_.....--..-.2.| 394,800 | 351, 372 | 10,885 | 133,454 | 136,803 | 270,347 | 19,765 | 50,375 | 70,140 
1931_....-----.----| 403,418 | 359.042 | 11,468 | 184,276 | 142,552 | 276,828 | 22,132 48,614 | 70,746 | 1932_...._..._-..--| 373,900 | 332.771 | 11,450 | 122,355 | 134,613 | 256,968 | 22,230 | 42.114 | 647353 
:1983_.--.----------| 377,003 | 335,533 | 11,450 | 121,966 | 135,335 | 257,301 | 23,871 | 42,911 66, 782 
1934__-...---------| 410,339 | 365,200 | 12,500 | 131,183 | 146,565 | 277,748 | 27,532 | 47, 420 74, 952 

* 1935_..-------------| 484,810 | 386,981 | 13,500 | 137,316 | 154,440 | 291,756 | 30,750 | 50,975 81, 725 A 1936..----.-..----.| 481,591 | 428,600 | 14,500 | 150,885 | 170,116 | 321,001 | 35,460 | 57,639 | 93, 099. 

| Production.—The 515,485,000 barrels of motor fuel produced in 1936 
| comprised 231,287,000 barrels of straight-run gasoline, 239,620,000 
ye barrels of cracked gasoline, 33,817,000 barrels of blended natural 

gasoline, 8,224,000 barrels of unblended natural gasoline, and 2,537,000 
barrels of benzol. The ratio of straight-run gasoline to total motor-fuel 

| production continued its decline from 48.8 percent in 1934 and 46.9 
. in 1935 to 44.9 in 1936. The ratio of cracked gasoline, on the other 

hand, continued to increase in comparable proportions, rising from 43 
percent in 1934 and 44.3 in 1935 to 46.5 in 1936. The ratio of natural 

benzol remained 0.4 percent. The decline in the proportion of natural 
| gasoline probably reflects the tendency to use still gases to obtain 

lighter-volatility gasoline instead of natural gasoline. 
The increase in gasoline production from 458 million barrels in 1935 

to 505 million in 1936 was distributed among the various districts, as 
the accompanying table shows. The most significant gain was in the 
Texas Gulf district, which produced 14,807,000 barrels more in 1936 , 
than in 1935; this was 32 percent of the increase for the whole country 
and represents a gain of about 17 percent for that district. Although 
the Louisiana Inland-Arkansas district produced 36 percent more in 
1936 than in 1935, production in 1935 had declined considerably from 
the previous year, and the 1936 production is only 15 percent above 
that of 1934. Texas Inland and Indiana-Illinois, with increases of 
13 and 12 percent, respectively, were the next most important districts. 
The Appalachian district declined slightly, and the gain in the East 
Coast district was only 3 percent. 

The last two columns of the table indicate the trends of production 
in the various districts at the end of the year. The average monthly
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- production in the Texas Inland, Indiana-Illinois, Texas Gulf, Rocky 
Mountain, and Louisiana Inland-Arkansas districts was 9 to 10 percent 
higher during the last 3 months of the year than for the whole year, | 
while the change for California and Louisiana Gulf was negligible. | | 

Gasoline production by refinery districts, 1935—36, including natural gasoline | 

| [Thousands of barrels of 42 gallons] 

, ) 1985 1936 19361 - 

District | Last 3 months 

Total | Monthly; Total {Monthly |———_———— 
year average year average Total Monthly 

East Coast....-.-.-----------------------| 72,466 | 6,089 | 74,558} 6,213 | 19,277 6, 426 
Appalachian....-...-.....-.---.--------.- 19,016] . 1,585 18, 656 1, 555 4, 922 1, 641 
Indiana-Illinois...........-..---.---------| 76,442 6, 370 85, 812 7, 151 23, 489 7, 829 
Oklahoma-KansaS.._._.....------..-.---- 62, 529 5, 211 65, 837 5, 486 17, 061 5, 687 
Texas Inland.-.-.--....--.---------------| 33, 958 2, 830 38, 343 3, 195 10, 522 3, 507 
Texas Gulf_...-..------.------------------| 89, 525 7,460 | 104, 332 8, 694 28, 472 9,491 
Louisiana Gulf__.-......-....--..--.--.---| 16, 201 1, 350 17, 961 1, 497 4, 505 1, 502 
Arkansas-Louisiana Inland_-._-....------- 7, 679 640 10, 439 870 2, 846 948 
Rocky mountain-.-...---..---------------| 10,705 8921 11,844 987 3, 234 1, 078 
California............--..-----------------| 69,321 5, 777 76, 942 6, 412 19, 355 6, 452 

Total United States........-.....---| 457,842 | 38,154 | 504,724 | 42,060] 133,683 | 44,561 : 

1 Preliminary. OS | 

The average yield of gasoline in 1936 was 44.1 percent of crude run — a 
to stills compared with 44.2 percent in 1935 and 44.7 percent in the 
peak year of 1932. The yield of cracked gasoline for the first time 
exceeded that of straight-run, being 22.4 percent compared with 21.5 oe 
percent in 1935. The yield of straight-run gasoline declined to 21.7 | 
percent from 22.7 percent for 1935. This represents a decline of | 
almost 3 percent from the 1931 high of 24.6 percent. The increasing — a 
percentage of cracked gasoline and the declining percentage of straight- : 

~~ yun gasoline is due to the re-forming or cracking of straight-run oo ~~~ 
gasoline to obtain higher antiknock values; this is evidenced in the | 
failure of the total yield to increase, due to losses in re-forming. 
Combined with this as a cause for keeping the total yield low was 
the strong market for heating oil, which demanded material that 
otherwise would be used for cracking stock. 

This effort to supply the heating-oil market was quite evident in | 
the east-coast district, where the yield dropped from 41.7 percent in 
1935 to 39.6 percent in 1936. The average yield for the last 4 months 
of 1936 was 38.6 percent as against 43 percent for the same period of | 
1935. The yield in the Appalachian district, continuing a trend of 
several years, fell from 48.6 percent in 1935 to 47.5 in 1936, although 
this trend reversed itself during the last half of the year. Both 
Inland Texas and California showed an increase in the percentage 
yield from cracking, which raised the total percentage yield for the 
former district from 48.2 percent in 1935 to 50.2 in 1936, and for the 
latter district from 32.5 percent in 1935 to 34.3 in 1936.
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Production of gasoline in 1936,' by methods of manufacture, districts, and months - = 

[Thousands of barrels of 42 gallons] . Oe 3 

| Total 
{ . : : 

Method and district an. Feb. Mar. | Apr. May | June July Aug. | Sept. Oct. Nov. Dec. 
sty | Percent . | | . | Quantity | oF total 

Straight distillation: 
Kast Coast.....-----.------------+-------------------] 4,372 | 2,234 | 2,391 | 2,496 |. 2,770 | 2,727 | 2,497] 2,674| 2,376] 2,447] 2,357] 2,410]. 29,751 39.9 
Appalachian..........-2-.2--- eee eee 816 701 722 745 821 721 829 786 776 789 837 851 | =: 9, 894 |. 50. 3 
Indiana, Illinois, Kentucky, etc..-.---..-.-...----.-.| 4,610 | 2,448 | 2,506 | 2,760 | 2,786] 3,006; 3,092] 3,040 | 3,297] 3,537] 2,982] 3,098] 35, 252 41.1 
Oklahoma, Kansas, and Missouri-..........-....----| 3,639 | 2,359 | 2,492] 2,702 | 3,085 | 3,013] 3,021 | 2,962 | 2,898 | 2,813 | 2,742] 2,879 33, 605 51.0 & 
Texas Inland ---...--..--.---------------------------] 4,695 | 1,528 | 1,752 | 1,644] 1,728 | 1,806] 1,968] 1,966} 1,743] 1,730] 1,616 | 1,726 20, 902 54.5 Do 
Texas Gulf Coast.........-..-------------------4---- , 639 | 3,283 | 2,890 | 3,836 | 3,270 | 3,295 | 3,430} 3,440] 3,577 | 3,844] 3,317] 3,395 41, 216 39. 5 ed 
Louisiana Gulf Coast............--.-------u------ ee 834 733 698 794 | 699 743 819 766 808 893 633 421 8, 841 49.2 
Arkansas-Louisiana Inland. -..-.-..-__._._---_.--_--.- 359 437 404 437 430 458 611 » 643 ~ 484 - 509 » 431 551 5, 554 63. 2 ed 
Rocky Mountain..._......-.--.22-- 2 eee 441 444 439 454 478 464 538 | — 530 477 518 519. 509 5, 811 49.0 > 
California_.......-..-...-.-.--------.----------..----| 4,792 | 8,470 | 3,502 | 3, 383 | 3,564 | 3,453 | 38,397 | 3,585 | 3,304 | 3,292 | 2,891 | 3,238 40, 961 53. 2 DF 

Total straight run___...._-..--...-----..----------| 19,197 | 17,637 | 17,796 | 19,251 | 19,631 | 19,776 | 20, 102 | 20,292 | 19,830 | 20,372 | 18,325 | 19,078 | 231, 287 45.8 be | 
Percent of total production_-......-..----.------] [48.6 47, 4 45.9 48.3 |... 46.8 47.5 46. 2 45.5 |. 45.0 44.4] 42.5 42.7 45.8 |--.----- Ef 

Cracking: . 7 
Kast Coast.-.......----------------------------------| 4,254 | 3,373 | 3,526 | 3,394 | 3,576 | 3,649] 3,786] 3,744 1 3,845] 3,914] 3,831] 3,801 43, 643 58.5 5 
Appalachian..-.-._..--.-2.-- 22 eee ee 671 666 684 720 | . 730 734 778 822 822 764 783 793 8,967.| 48.1 oO 
Indiana, Illinois, Kentucky, etc..-.....-----.-..-----| 4,124 | 3,129 | 3,526 | 3,980 | 4,227] 8,951 | 4,191 | 4,114| 3,967] 4,445| 3,989] 4,201 46, 794 545 & 
Oklahoma, Kansas, and Missouri._-.--..-....-------| 4,187 | 1,807 | 1,964) 2,114]. 2,154 | 2,217] 2,302 | 2,272 | 2,292 | 2,328 2,100 2, 179 25, 866 39.3 rs 
Texas Inland....-....-.---.---.__---------------- ee 925 866; - 831 880 927 914 | 1,142 1,364 | 1,224] 1,279 1, 384 1, 279 13, 015 34.0 f° 
Texas Gulf Coast.......----..-----.-----------------|_ 4,377 | 4,206 | 4,671 | 4,312 | 5,255 | 4,837] 4,948] 5,165] 5,055 | 5,344] 5,239 5, 651 59,060 | 56.6 4a 
Louisiana Gulf Coast...--..-.----.------_.-.-------- 693 692 - 629 | | 626 694 701 770 792 755 825 664 957 8, 798 -49.0 Wo) 
Arkansas-Louisiana Inland. -.-.-.---.------2 2222-2. 292 340-| . 3831 346 | 852 378 363 - 365 365 384 338 466 4,320 | 41.4 S& 
Rocky Mountain.-....-----.---------------- |. | 895 390 423 412 432 | 417 |. 482 443 434 435 442 458 5,118 43.2 
California..-......-------...------------------------- , 588 1,834 | 1,944 | 1,832, 1,964; 1,921] 2,098} 2,316 | 2,094] 2,048 | 2,235 | 2,170 24, 044 31.3 

Total cracked -......-..--.-------------------------| 1%, 456 | 17,303 | 18,529 | 18,566 | 20,311 | 19,719 | 20, 760 | 21,397 | 20,853 | 21,766 | 21,005 | 21,955 239,620 | 47.5 | 
Percent of total production..-.-...--..---------- 4.1 46.6 47.8 46. 5 48.4 47.4 47.7 48.0 47.4) (47.4 48.7 49.2 47.5 |----..-- 

Natural gasoline blended at refineries-_._.--....-.-------| 9,891 | 2,236 | 2,489] 2,085 | 2,009 2,117] 2,638 | 2,879} 3,341] 3, 749 3,808 | 3, 625 33, 817 | 6.7 
Percent of total production__-..._....-...-----..-.-- 7.3] , 60] 6.3 5.2 - 4.8 5.1 6.1 6.5 7.6 8.2 8.8 8.1 | 6.7 |---.---- 

— SSO ——— SS ee ee es de eg | eg es | eee et 

! Preliminary. a



Total: , | . poe 
East Coast......-...-----.---------------------------| 5,752 | 5,658 | 5,981 | 5,925 | 6,381 | 6,417 | 6,342] 6,495 | 6,330] 6,515 | 6,363 | 6,399 | 74,558 |.....-.- 
Appalachian._......-.-------------------------------| 1,516 7 300 1,432 | 1,486 | 1,568] 1,476] 1,624] 1,627] 1,616} 1,579] 1,658 | 1,685 | 18,656 |...._._- 
Indiana, Illinois, Kentucky, etc.--...-....---..------| 6,091 | 5,884 | 6,368 | 6,955 | 7,275 | 7,267 ) 7,513 | 7,388 | 7,582 | 8,409} 7,369) 7,711 85, 812 |_....--. 
Oklahoma, Kansas, and Missouri-.........-...--..--| 5,375 | 4,608 | 4,861 | 5,238 | 5,632 | 5,655} 5,808] 6,779] 5,820) 5,859! 5,537 | 5,665 65, 837 |----.--- 
Texas Inalnd...--..--..-..-.-.-..--.---..--.--------| 3,032 | 2,665 |. 2,867 | 2,754 | 2,855 | 3,016 | 3,475 | 3,729 | 3,428 | 3,522 | 3,501 | 3,499 | 38,343 |..___... 
Texas Gulf Coast --......-----------------------------| 8,282 | 7,709 | 7,789 | 8,205 | 8,717 | 8,331 | 8,714 | 8,945 | 9,128 | 9,766 | 9,179 | 9,527 | 104,332 |--..---- 
Louisiana Gulf Coast.....--.........---.------------| . 1,561 | 1,456 | 1,355 | 1,485 | 1,411 / 1,462) 1,611 | 1,582] 1,583] 1,746 | 1,340 | 1,419 | 17,961 |..__---- O 
Arkansas-Louisiana Inland. ---22222222222222---22--] 606 | 811] “771 | sia] “819 | 881] 930} "965 | “906 | 955 | "818 | 1,073 | 10,430 J--2.- 
Rocky Mountain-.-_..--._--2. 222 -- eee 940 915 | 925 930 964 929 | 1,019 | 1,022 966 | 1,066 | 1,084) 1,084] . 11,844 |-_.____- 
California.........-..........---..------.------------| 6, 299 6, 081 6,465 | 6,070 | 6,329 | 6,178 | 6,464] 7,036] 6,665 | 6,470 6, 289 6, 596 76, 942 |_------. Ss 

Total, 1936..........-..---...-..----.-----~--------| 39, 544 | 37,176 | 38, 764 | 39,902 | 41,951 | 41,612 | 43,500 | 44,568 | 44,024 | 45,887 | 43, ap 44, 658 504, 724 100. 0 & 
Total, 1985.......--.---.---------------------------------| 35, 341 | 32,719 | 35,346 | 34, 747 | 37, 599 | 38, 201 | 40,686 | 40, 500 | 39, 820 | 41,956 | 40, 260 | 40,667 | 457,842 |--..-.-. kd 

Daily average, 1986-...-.---.-------------------------| 1,276 | 1, 282°) 1,250 |. 1,330 | 1,353} 1,387 | 1,403 | 1,438 | 1,467 | 1,480 | 1,488 | 1,441 |} 1,379 |-....2.. tx 
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| Prices.—Although the average refinery price of regular-grade 
gasoline in Oklahoma was 5.60 cents for 1986 compared with 5.37 
cents for 1935, gasoline prices as a whole did not improve during the 

| , year. The price at the beginning of the year was 5.63—5.75 cents and, 
coincident with the crude-oil price increase, rose in the second week 
in January to 6.13-6.25 cents. In the first week of February prices 
began to drift off, reaching a low for the year of. 4.88-5.38 cents in | 
September and October, from which they recovered to 5.138—5.38 cents 
in December. - | | 

| On April 15, 1936 the regular grade of 63-70 octane gasoline was 
| changed to 63-67 octane, and a new grade of 68-70 was added, 

probably accounting wholly for the price being lower at the end of 
the year than it was at the beginning, as in other grades the prices for _ 

: _ the two periods were the same. — 5 

Gasoline prices, 1932-86, in cents per gallon | a 

| Service-station ? _. | Service-station ? 

Year Refinery ! Including Year Refinery'| -  .—‘ {Including 

: Ex tax gaanline Ex tax grsnlive 
taxes | taxes 

oo 1932.....-...-..-----| 466] 13.30] 17.43 || 1935............| 5.387/ 1355 | 17.84. 
1933....------------- 3. 92 12. 41 16. 57 |} 1986_--....-.--_---- 5. 60 14. 10 18. 44 
1934...-.---.---.--.| 475 | 13.64] 17.84 

1 Regular-grade gasoline f. o. b. cars at Oklahoma refineries; from Oil Price Handbook. - | 
2 American Petroleum Institute. Loo 

- The average A. P. I., 50-city, service-station price ex tax rose from 
— 13.55 cents per gallon in 1935 to 14.10 cents m 1936. . The largest 

change came during January, when the average price increased from 
13.70 cents on January 1 to 14.26 cents on February 1, coincident 
with the increase of 10 cents per barrel in the price of crude oil. The 
February average price was the highest of the year, the increase 

| of 0.24 cent per gallon for crude oil not beimg able to support the 
___merease_of 0.55 cent per gallon for gasoline; and—dechnes—durime— 

March brought the April 1 average to 13.85 cents, the lowest for the 
year except that for January. These declines, except that for Dover, 
Del., where the price dropped 2 cents on March 19, occurred in the 

_ western part of the United States. Gasoline prices dropped 3 cents 
in Reno, Nev., 2.5 cents in Seattle, Wash., Portland, Oreg., San 
Francisco, Calif., and Phoenix, Ariz.; and 2 cents in Denver, Colo. 
The price average recovered to 14.23 cents by May 1 and varied from 
that but slightly until the seasonal winter decline brought it to 13.96 

| cents in November and December. During December price increases 
in several cities brought the average to 14.13 cents by the end of 
the month. 

The price was highest in Twin Falls, Idaho, where the rate of 25 
cents per gallon, including a 6-cent tax, prevailed throughout the year. 
Next in order were Boise, Idaho, which opened the year with a price 
of 24.5 cents; Montgomery, Ala., 24 cents; Helena, Mont., and 
Birmingham, Ala., 23.5 cents; and Butte, Mont., Atlanta, Ga., and 
Pensacola, Fla., 23 cents. Billings, Helena, and Great Falls, Mont., 
all closed the year with a price of 24.5 cents.
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_ The lowest price at the beginning of the year was at Los Angeles, 
where gasoline sold at 15.5 cents, including a 4-cent tax, while the 
price at San Francisco was 16.5 cents. On March 3 the price was 
reduced to 13.5 cents in both cities until April 1, when the cut was | 
restored, and the price was 17.5 cents in Los Angeles and 18 cents in 
San Francisco at the end of the year. In Providence, R. I.,,.where | 
the price at the beginning of the year was 16 cents, including a 3-cent | 
tax, gasoline sold for as low as 14.5 cents during part of October and 
November and closed the year at 15.3 cents, the lowest in the country. | oe 

~The average tank-wagon price for 1936 was 12.62 cents per gallon, = === ~~ 
0.6 cent higher than the average for 1935. The price ranged froma — : 
low of 12.11 cents on January 1 to 12.80 during-the summer months 
and was 12.54 cents on December 1. The differential between the | 
average service-station and the average tank-wagon price for 1936 
was 1.48 cents, compared with a differential of 1.53 cents for 1935. 

State gasoline tax rates ranged from 2 cents per gallon in Missouri, ee 
Rhode Island, and the District of Columbia to 7 cents in Florida, | 
Louisiana, and Tennessee, in addition to a Federal tax of 1 cent per | 
gallon plus various municipal and county taxes. The tax rate was 
increased from 5 to 7 cents per gallon in Louisiana on July 28, while ne 
it was decreased from 4 to 3 cents per gallon in New York on July 1. 
At the end of the year there were 2 States and the District of Columbia 
with a tax rate of 2 cents, 11 States with a tax rate of 3 cents, 17 States - 
with a tax rate of 4 cents, 9 States with a tax rate of 5 cents, 5 States 
with a tax rate of 6 cents, 1 State with a tax rate of 6% cents, and 3 
States with a tax rate of 7 cents. ne os 

Stocks —Motor-fuel stocks, including stocks of gasoline at refin- | 
eries, at bulk terminals, and in pipe lines and stocks of natural gasoline ) 
amounted to 60,408,000 barrels on December 31, 1936, compared with 
54,345,000 barrels on the same date in the previous year. The quan- 
tity of motor fuel on hand at the end of 1936 was 45.91 times the ae 
average daily demand during the year compared with 45.62 for the | | 

—motor fuel-on-hand-at the end-of 1935._Early in the year, when the ———-___ 
demand for fuel oil necessitated heavy runs to stills and excessive 
gasoline production, stocks began to increase out of proportion to the 
usual seasonal gain, reaching a peak of 71,681,000 barrels at the end 
of March, from which they declined to a low of 55,793,000 barrels | 
at the end of October. | ae 

The largest increase was in the Gulf Coast district, where the gain 
of 2,213,000 barrels represented 37 percent of the total. California 
was next, with an increase of 1,666,000 barrels—27 percent of the total. 

Consumption by States.—Figure 73 shows the gasoline consumption 
by States. New York used more gasoline than any other State again 
in 1936, having consumed 40,996,000 barrels (9 percent of the total 
for the United States). Other important consuming States were : 
California, with 39,371,000 barrels (8 percent); Pennsylvania, 30,556,- 
000 barrels (7 percent); Illinois, 28,379,000 barrels (6 percent); and 
Ohio, 27,807,000 barrels (6 percent). The demand of these five 
States represents 35.8 percent of the total United States demand in 
1936 compared with 36.1 percent in 1935. .
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FIGURE 73.—Gasoline consumption, 1935-36, by States.
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Consumption of gasoline, 1919-36, by States and years ! : | | 

| 

. : 

| {Thousands of barrels of 42 gallons] ! 
| . : ‘ . [The figures represent quantities of gasoline sold or offered for sale, as reported by wholesalers and dealers in the various States under provisions of the gasoline-tax or inspection laws. 

Such laws were not in operation in all States prior to 1930] 
CL 

State 1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 a 

Alabama... ........--2-..)--2..-.-[-.2----[--2----- eee 898 2, 070 2,548 | 3,046 | 3,505 | 4,007 | 4,242] 4,108] 3,873) 3,248] 8,188] 3,692 4, 106 4,872 by Arizona....-..-.-..-..--).--.----|------- 209 416 479 | 680 679 776 982 | 1,365 | 1,735 | 1,810} 1,773 | 1,657) 1,536} 1,743 | 1,928 2, 277 Arkansas.....-.--...----|-.----.-|-------- 248 520 996; 1,359 1,989 | 2,384] 2,366} 2,888] 3,205 38,301 | 3,026 | 2,715 | 2,886 | 3,337 | 3,414 3,672 J. California.......-.-.....}......-.|.-....--]---.-.--|-0---- ee 3, 593 | 15,969 | 19,325 | 21,569 | 24,280 | 26,224 | 29,841 | 31,799 | 33,370 | 32, 204 31, 512 | 31,766 | 35,910 | 39,371 & Colorado.....-..--...-.- 701; 1,091; 1,536} 1,651 | 1,756] 2,194] 2,351} 2,676! 3,076 3,381 | 38,703 | 4,068 | 4,202 | 3,783 | 8,808 | 4,113 | 4,342 4,875 Fo Connecticut.__-._.......}.-.--.--}---- 2. 530 | 1,748 | 2,096 2,553 | 3,020} 3,202] 3,808 | 4,341] 4,818 | 5,317] 5,927] 5,838 5,908 | 6,070 | 6,426 7,129 Delaware.....--.-..-....}-.--.--.|--.-----|--------|-en-e ee 250 | .| 378 425 476 578 660 776 857 907 911 | . 957 ‘995 | 1,081 1,204 © District of Columbia....|..-.....]-..---._|-...--..|-.-..--.|------..| || 878 1,067 | 1,214 | 1,376 | 1,514] 1,711} 1,918} 2,226] 2,445 2,497 | 2,563 | 2, 768 3,029 & Florida_....-....-..---.-|...2----]-------- 667 | 1,518 | 2,121 | 2,902] 5,047 | 6,833] 5,904] 5,402| 5,336 5,421 |} 5,523 | 4,974 | 4,804] 5,721] 7,112 7,393 Georgia..-.-..-.-.--..--]----222 fone 8 ee 720 | 1,796 | 2,431 | 2,828 | 3,478 | 4,052] 4,578 | 4,9081 5, 252 5,338 | 5,283 | 4,739 | 5,014} 5,702 | 6,304 7,202. Idaho.......---.-.------].---....[---.----{--------|-.-.--.0| 472 | 649 763 939 | 1,008 | 1,194] 1,312] 1,459 | 1,423 | 1,247 | 1,246] 1,566] 1,729] 2,092 Tilinois..........-.-2----|----.--.|-------.|----- oa] ee eee eee wedeceno|----- nee tee ee [eee ee eee 996 |.....-..] 23,172 | 24,945 | 22, 639 23,119 | 24,427 | 25,458 | 28, 379 S Indiana. .......-.-------]_-......|-.------|----.22-|----- 3,432 | 5,760 | 6,602 | 7,285 8,333 | 9,249 | 10,288 10, 596 | 11,464 | 10,429 | 10,453 | 11,082 | 11,829 | 138,367 > Towa..-..------.- 222-22 |--- nee |nneneeee [enon eee] penn ne |oonene ee woqenenajoec-----] 5,976 | 7,359 | 7,301 | 7,991 | 9,305 | 9,820} 8,487 | 8,466] 9,614 | 10,027| 10,957 ‘7 Kansas_..-..-...-..----.|----.-..|--.-----|-.------|--------|--------|--1--.-- 5,041 | 5,784] 6,443] 7,516] 8,594} 9,208} 11,559] 8,347 1. 8 332 9,019 | 9,731 | 10,722 .& Kentucky_..--..-----.22|.-. 2-22. 401 | 1,050 | 1,241 | 1,620] 1,885} 2,376| 2,472] 2,816} 3,210 3,686 | 4,007 |} 4,195 | 3,906 | 3,959] 4,390] -4,794 5, 437 . Louisiana.--.-..--...-.-|2-...--.{-----_-. 99 | 1,324) 1,825 »378 | 3,210 | 3,723 | 3,610 | 4,025 | 4,209] 4,309 | 4,475 | 3,953 3,884 | 4,249] 4,512 5,152 U Maine......--..------2-|--- 2 |e eee oe |-e--- ene | ene 681 ,242 | 1,388 | 1,480] 1,779] 1,957 | 2,287 | 2,588 | 2,767] 2,636 2, 562.); 2,786 | 2,884 3,203 eI oO Maryland... .-.-..---.-|--.-----|--------|--------| 942 | 1,757 | 1,955 | 2,435 | 2,807] 3,131 | 3,413 3,888 | 4,342 | 4,498 | 4,618) 4,548 | 4,911] 5,183] 5,839 ' Massachusetts...-......|.-......].-------|-.-.----|--.-----|--- ee. - watene-+|--------]--------|--~-----/-------.| 11,950 | 12,764 | 13, 743 | 18, 542 13, 361 | 18,995 | 14,543 | 15, 661 a Michigan...-......----|--.....|..-.....|---.-.--|-----.-.|---0-2-e no+-~---|-----2-24 12,807 | 14, 128 | 16,082 | 18,697 | 18,876 | 19,561 | 18, 216 17,626 | 18,618. | 21,077 |. 28,709 © Minnesota.......-......|.--.....|....-.-.|---.----|--------|---.-0-- --+-----| 5,857 | 6,337 | 6,897} 7,820} 8,521} 9,558 | 10,522 | 9,550 9,565-| 9,941 | 10,642 | 11,449 0 Mississippi........-..---|.-....-.|..-...-.|-------- 711 | 1,178 1, 526 | 2,042] 2,521 | 2,804} 3,075 |. 3,368! 3,220] 2,743.| 2,554 2,753 | 3,125 | 3,455; 4,069 & Missouri.........-...---|--.-.---|..-.---.|....----|--------|-------- |e 6,171 | 6,899 | 7,602} 8,452 | 9,356 | 10,601 | 11,728 | 10,921 | 11,092 | 11,652 | 12,187] 13514 Montana.....-... 22-2222} 2.222 |e eee 412 590 766 | |.819} 943 | 1,157] 1,268 | 1,768 | 1.885:| 1,845-| 1,801] 1,616 1,663 | 2,085 | 2,204} 2,608 & Nebraska_.......------.-|-.-.----|--------|---0-ee-[eeee--ee[ecee----|--ee----| 3,370 3,704.) 4,040) 4,725 | 6,355 | 5,450 | 5,433) 4,736 | 4,636 | 5;318-| 5,514 5, 485. Nevada. .-.......-------|--.--2--|--------|--------|-------| «138 184 220 258 |. - 303 342. 424 443 661 | +555.) | 491 648 |. ~~ 718 gi5 «=U . New Hampshire... ....|.-..----|--------|--------|--------{ 485] | 731] 852] 927 | 1,080] 1,149 | 1,380 1,541 | 1,626 | 1,565°| 1,568/ 1,682| 1,760| 1,928 & New Jersey...-....-----|--.--._.|---...--|--------|_-.----- war gras |om pecan |mawnn aan |--anonce/----=--~|, 10, 056, | 11,859 | 13,047 | 16,932 | 16,638 | 16,637 |. 18, 847: | 16, 566 17, 750 o New Mexico...........- 103 137 255. 375 879 | | 445) =. 500 589 | 730: ; 876} 1,090} 1,301 | 1,243] 1,113°'| 1,181. 1, 337; | 1,484 1,306 O New York..-_...-.----.|--22-2--|-.---22.|---.----|---2- oe |ee cee wa be nno-|----nne-|----~---|--~-----|-------~| 23,819 | 36, 000:| 38,704: | 37, 800:| 36, 714 37, 362. | 38,346 | 40,996 North Carolina..__-....|....-.-.|---.-.--| 1,205 | 1,924 | 2,935 | 3,655 | 4,380.) 4,635 | 5, 228 5,859 | 6,312 | 5,968 | 6,088.) 5,526} 5,748:| 6,662] 7,376 8,289 (C North Dakota........... 836 426 349 378 | 955 | 1,200} 1,580 | 1,809 | 2,111] 2,790] 2,961 | 2.858. 2,733 | 2,331 | 2,374] 2,451] 2,869! 2,652 Ohio. ...22 22-2 ef eee || eel ee -----~--|~~----..| 16,194-] 18, 349. | 20,491 | 22, 704 | 23,298 |. 23, 448 21, 502-| 21,110 | 23,439 | 24,870 | 27,807 MW | Oklahoma........---..--|--.--.--|-----~--|--------|--------| 1,426 | 8,525 | 4,351 | 5, 104 5,987 |. 6,685 | 7,531 | 7,693 | 7,151 | 6,384 | 6,550 | 7,153] 7,869 8, 708 Oregon..-......-.-.----- 869 | 1,187] 1,277) 1,423 | 1,832 | 2,185] 2,406 | 2,821 _8,116-| 3,435 | 3,897 | 4,052 | 4,156 | 3,767 | 3,783 4,037 | 4,429 5, 138 Pennsylvania..-.-......|.-..-.--|.----.--| 1,989 7,409 | 8,128 10, 821 | 12, 502 | 14,009 | 16,466 | 18,072 | 21,440 | 22, 115 | 25,300 | 24,787 | 24,963 | 27,195 | 28,041 | 30,554 
. 1 1919-24, Bureau of Public Roads; 1925-36, American Petroleum Institute. oo . . . = 

-



Consumption of gasoline, 1919-86, by States and years—Continued | Ss 

State 1919 | 1920 | 1921 | 1922 | 1923 | 1924 | 1925 | 1926 | 1927 | 1928 | 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 G0 | 

Rhode Island...........]-.---.-.}.------.|--------}------cel--------|-.------|-.------| 1,315 | 1,463 |- 1,568 | 1,853 |: 2,115 | 2,337] 2,406] 2,386} 2,516} 2,605} 2,818 — 
South Carolina..........|........|...-.-..|-..-----|. 914} 1,358] 1,765 | 2,021) 2,186 | 2,423) 2,618} 2,824) 2,838) 2,887 | 2,485) 2,665 3,151 | 3,446) 3,903 
South Dakota.......---.|--------|-.------|--------| - 878] | 892] 1,362] 1,790] 1,797] 2,096 | 2,635 | 2,951 | 3,347] 3,203 | 2,636 | 2,389 | 2,607 | 2,833) 2,700 | 
Tennessee...............|.......|.2----|-----2--|-eee-e--f 1,461 | 2,157 | 2,905 | 3,075 | 3,547 | 4,078 | 4,644 | 5,125 | 5,104 | 4,303 | 4,409 | 5,049 |) 5,342 | 6,341 
Texas.............-2 22... |. --.---|-.------|---2----f 4,006 | 8,992 | 11,052 | 12,253 | 14,082 | 15,972 | 18,324 | 19,202 | 19,669 | 17,883 | 18,438 | 20,834 | 22,846 | 26, 101 : 
Utah_...----------------|---e-2--|e--- eee [eee [eeeeeeee] 469 | 671 759 855 | 995 |;:1,134 | 1,346 | 1,432] 1,487 |--1,291 | 1,303 | 1,527 | 1,692 | 1,927 
Vermont....-.----------|--------|--------[--------[--------| _ 421 555 | 616 658 |. 790 | » 988 | 1,047] 1,119] 1,170 | .1,116 | 1,051 | 1,197 | 1,253 | 1,429 
Virginia..........-------|--------]-.------|--------|--------| 1,220 | 2,538 | 3,063 | 3,402 | 3,971 | 4,368 | 4,960 | 5,439) 5,813: 5, 464 | 5,558 | 6,170 | 6,.724 7, 537 . 
Washington......-....-.|.--.----|.----..-| 1,123 | 2,270 |- 2,919 | 3,239 | 3,881} 4,406; 4,843 5,406 | 6,035 6,456 | 6,491 | 5,865) 5, 635 | 6,348 | 6,635 7, 607 
West Virginia._-_-.--.7-|-----2-]2--2 2 22]-.-1----]--------] 642 | 1,520 | 1,841 | 2,041 | 2,444} 2,651 | 3,013 | 3,343 | 3,428 | 3,086 | 3,074) 3,515 | 3,788} 4,198 
Wisconsin...............|........|.......|..2.-.-.|---2---_|--------|--------|--------| 6,397 | 7,466 | 8,504 | 9,367 | 10,426 | 10,849 | 9,730 | 9,226 | 10,017 | 10,534 | 12,012 & 
Wyoming.._.-...-..-.-.|--------|--------|--------|--------| 356 482 | 495 562} 6241 757| - 823| 972| 940| . 842| 844] 1,047] 1,170] 1,307 

Total......-.-.---| 2,509 | 3,192 | 11,669 | 28,022 | 56,318 | 93, 692 |135, 341 195, 352 |219, 834 |255, 707 |322, 619 |375, 287 |398,077 1368, 986 |367, 582 [397,216 |422, 435 | 467, 075 5 | 

oy re os a 
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The only States where. consumption was less than in 1935 were | 

Nebraska, North Dakota, and: South Dakota. Consumption in 

North Dakota in 1936 was 7. percent less than in 1935, when 1t was 17 
percent above the level in 1934, the greatest gain made by any State. 7 

Wyoming was again one of the States to show a large increase, the 

gain this year being 19 percent compared with 13 percent in 1935. In 

New Mexico consumption was 22 percent greater than in 1936. In- 

creases of approximately 18 percent were registered in Arizona, 

Alabama, and Tennessee. It is likely that a large part of the apparent ce 
_ qnerease in Tennessee represents more efficient tax collections rather 

than an actual gain in consumption. : | 

Distribution —There were no motor-fuel imports in 1936, and ex- 

ports declined from 30,613,000 barrels in 1935 to 27 831,000 in 1936, , 

continuing the downward trend that was interrupted by war buying : 

in 1935. OO | 

_ _ Exports, by districts and months, are shown in the following table: . 

Motor fuel exports in 1936, by districts and. months | | 

oo =. | - [Thousands of barrels of 42 gallons) 7 

District Se | January February March | April | May June . 

re RE | Sf i en 

East Coast......---------------------+--+- 400 | 128 513 520 563 176 

Appalachian... .....----------------------- 50] 8 5 9 8 6 

Indiana-Illinois.-..-..-------------------- 6 10 11 7 i 8 
- Texas Gulf._.....-------------------------| 1,177 573 640 1, 145 743 1, 104 

. Texas Inland -....---------------=-------- 3 4 3 4 3 3 

Louisiana Gulf.......-.-------------------|.. 22 54 31 39 93 5 

Rocky Mountain. -_-.------------------+--] 10 a) 1 “ll 25 26 

California........--.---------------------- 904 886 401 ‘797 1, 256 963 

| 2,572] 1, 668 1, 615 2, 532 2, 702 2, 291 | 

| District 7 July |August Septem: October Novem- Decem- Total 

————Rast Coast eee eww wees aa ww meee —-443- --—-232- 226 oO 324- 249 322 8, 796 ee 

Appalachian - _....-.---.--------------------- ) 5 Ad 20 19 7 ~ 150 

Indiana-Illinois.....-.----------------------- 7 7 6 9 14 4 100: 

Texas Gulf... TTT] 878 | 1,008 | 920 | 904. | 798 | = 924 | 10, 809 | 
Texas Inland__..._-.--..--------------------- 4 4 3 10 10 16 67 

Louisiana Gulf._.-..------------------------- 86 187 19 217 11 132 896 : 

Rocky Mountain.-.-.----..------------+----- 30 32 | 27 25 19 14 | 285 

California... oT ET] 1,212] 980 | 1,286 | = 982 | 1,466 | = 686 | 11, 778 , 

2,369 | 2,409 | 2,491 | 2,491 | 2,586 | 2,105 | 27,831 

The amount of motor fuel transported by pipe line increased from 

50,198,000 barrels in 1935 to:58,436,000 in 1936. | 

Shipments of motor fuel by pipe lines in 1936, by months | 

[Thousands of barrels of 42 gallons] 

Jan. | Feb. | Mar.| Apr. May June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Total 

Motor fuel turned 
, 

into lines......---| 4, 235] 3, 740| 3, 934| 4,562] 4,990) 5, 196) 5, 733| 5,777| 5, 292) 5,392) 4,805) 5, 217/58, 873 . 

Motor fuel deliv- 
ored from lines. ..| 4, 183| 3, 175| 3,987| 4,546| 5,049| 5, 416| 5,712| 5,824| 5, 342) 5, 420) 4, 802] 4, 980/58, 436 

Shortage. --_-------- 12 21 31 31 21 21 27 21 35 30 31 17} 298 

Stocks in lines and 
working tanks, 
wid of month.....| 2,577| 3,121) 3,037| 3,022| 2,942| 2,701) 2,695| 2,627] 2, 542) 2, 484) 2,456) 2, 676| 2, 676 

Se CN GSE IG ORES CO
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| Data are not sufficiently complete to show the distribution of motor 
fuel in 1936 by districts, but a few of the movements for which statis- - 

| tics are available are shown in the accompanying table. ~ - 

oe Interregional shipments of gasoline in 1986 Bo / a 

oe | [Thousands of barrels of 42 gallons] Be ; - 

. | . a Jan. Feb. Mar. : 1 July : d: Nor Dec. Total 

From California: of | . - of hoe ade: oo oe ode 
To Texas_-___-__- 51 48 82 81 89; 101 | 14} 128; 122). 1091 -79| 77 981 To Rocky Moun- | Op | 
tain... 2. 2 58 43); 62; 69) 91): 95] 111]. 129} 115:} 100] 921 36 1, 001. To East Coast...| 523 | 311 | 698] 843-1 498] 743 608 | 633 |} 610] 117 | 197 34 | 5, 815 From Gulf ports: |e qe Se de 7 To East Coast .._|5, 937 |5, 822 |7, 662 /7, 703 |8, 154 |7, 487 |7, 909 |8, 390 |7, 964 |8, 837 17, 260 |7, 433/90, 558 

Se KEROSENE ©°= | | 
_ Domestic demand for kerosene continued its upward trend in 1936, 
amounting to 51,479,000 barrels—3,834,000 barrels more than in 1935. 

| This increase may be attributed to the growth in its use for domestic 
| cooking and heating or as range-oil fuel. The following table shows 

the annual kerosene demand from 1931 to 1936: } 

Domestic demand for kerosene, 1932-36 | OO 

a - [Thousands of barrels of 42 gallons] © Oo | 

| Year Range Other Total | . Year ai Other ‘Total 

| 932. | 6 8a 26, 380 33,221 |} 1935...............| 21,526 | 26,119 | 47, 645 1 9, 849 28, 644 38, 493 || 1936_..-....-....._] 126,000 25, 479 51, 479 | 1934_--22 TTT] 15,756 | 28,478 | 44, 234 | 

! Estimated. 

__ Exports of kerosene total 6,886,000 barrels, slightly more than the 
6,651,000 barrels exported in 1935. The percentage yield of kerosene 
declined for the second successive year to 5.3 percent from 5.8 percent _ 

— in 1935. “Although the domestic demand fot kerosene increased 3,834,- 
000 barrels in 1936, production increased only 269,000 barrels—from 
55,813,000 barrels in 1935 to 56,082,000 in 1936, the difference being 
drawn from stocks, which declined from 7,915,000 barrels to 5,633,000 
during the year. a | 

The tank-wagon price for kerosene at: Chicago, which remained at 
9.8 cents per gallon from May 1935 to March 1936, rose during the 
last week of that month to 10.1 cents and remained at that figure 

| throughout the summer. It dropped to 9.2 cents on September 1 
but recovered to 9.5 cents on the first of December, where it stayed for 
the rest of the year. The average refinery price of kerosene increased 
for the fourth consecutive year, averaging 3.85 cents for 1936 com- 
pared with 3.70 cents for 1935.
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| GAS OIL AND FUEL OIL? | sO | 

--- Tn 1936 it was necessary to increase substantially the production of | 

both light and heavy fuel oils to meet consumer requirements. The : 

refinery output of fuel oils in 1936 was 411,338,000 barrels compared 

with 360,061,000 in 1935, a gain of 14 percent. The above figures | 

include fuel oil produced by cracking, totaling 225,857,000 barrels in 

1936 and 194,734,000 in 1935. This is the third consecutive year in 
- which fuel oil from cracking stills has exceeded the quantity obtained _ . 
_ _ from straight-run refinery operations. In providing this larger amount | 

: of fuel oil in 1936, crude runs to stills were augmented by 11 percent, = = =| 

or from 965,790,000 barrels in 1935 to 1,068,134,000 in 1936. The 

crude runs yielded 125,650,000 barrels of gas oil and distillate fuel oil, | 

a gain of 25 percent over the 1935 total of 100,235,000 barrels, and the 
production of residual fuel oil was higher by 10 percent, totaling | 

985,688,000 barrels in 1936 compared with 259,826,000 in 1985. The 
increase in percentage yield of gas oil and distillate fuel oils from 10.4 | 

percent in 1935 to 11.8 percent in 1936 indicates a readjustment of 
refinery runs to meet the heavy demand for heating oils. The per- | 

centage yield of residual fuel oils changed but slightly, showing 26.9 

percent in 1935 and 26.7 in 1936. a oe ne | 

“ Calculations from known factors show an indicated domestic de- 

mand for fuel oils of 408,991,000 barrels in 1936, including 15,732,000 

barrels of crude oil transferred to fuel oil in California. This was an _ 

increase of 12 percent over. the 1935 indicated domestic demand of : 

366,723,000 barrels, including 13,067,000 barrels of crude oil trans- 

ferred to fuel oil in California. The distribution of the 1936 demand | 

by principal consumers is only partly known at present. Records 

compiled by the Interstate Commerce Commission show that class 1 
railroads, in 1936 purchased 60,216,000 barrels of fuel ou, including 
Diesel oil, compared with 54,323,000 barrels in 1935. According to 

the Federal Power Commission, public-utility power plants required | 

14,119,000 barrels of fuel oil in 1936, a gain of 24 percent over the | 

1935 total of 11,393,000 barrels. Slightly less bunker oil was re- 

quired by vessels engaged in coastwise trade in 1936. This loss, how- 

ever, was more than made up by the bunker oil demand of vessels in 

the foreign trade, which increased sufficiently to giveanet gan of - 

1,689,000 barrels in the 1936 bunker-oil loadings. | 
After the known items of demand in 1936 are deducted, a balance is | 

left to supply all other fuel-oil needs, that totals 277,617,000 barrels _ 
compared with a balance of 245,657,000 barrels in 1935. Heating 
oils consumed in 1936 probably represented one-third of the 1936 

quantity, and the difference was available for other major users, such 

as manufacturing industries, oil companies (field and plant use), the 
gas- manufacturing industry, the United States Navy, and other Gov- 

ernment departments. These other demands, of which the respective 

volumes are unknown at present, comprise over 75 percent of the 
increased or new consumption in 1936 (31,960,000 barrels of a gain of 

42,268,000 barrels of new demand in 1936). Indications point to a 

large increase in the use of heating oils in 1936, but the extent of the 

gain by other major users cannot be gaged at this time. 
Imports of fuel oil and gas oil into Continental United States totaled 

19,135,000 barrels in 1936 compared with 16,130,000 in 1935. Most 

. 3 By A. T. Coumbe, Petroleum Economics Division, Bureau of Mines.



1042 MINERALS YEARBOOK, 1937 | 
_ of this foreign fuel oil is credited to the Netherland West Indies, with 

Mexico and Canada as secondary sources of supply. The import 
trade is confined largely to bunker oil received in bond for the supply 
of vessels, with New York the principal port of entry. Bunker oil 

| received under this classification totaled 17 005,000 barrels in 1936, 
| a gain of 5;232,000 barrels over 1935. | OS 

Exports of fuel oil and gas oil and shipments to noncontiguous 
territories, which totaled about 29,000,000 barrels for both 1934 and 

| 1935, showed a gain of 18 percent in 1936 when 34,280,000 barrels — 
were shipped out of the country. This is still well below the peak of 

_-- 47,384,000 barrels of fuel oil exported in 1927: The 1936 gain over 
} 1935 is shown in both light and heavy fuel oils. Gas oil and distillate — 

| fuel oils exported and shipped to noncontiguous territories totaled 
19,884,000 barrels in 1936 compared with 16,249,000 barrels in 1935; 
and exports of residual fuel oils totaled 14,396,000 barrels in 1936, a 

| gain of 1,697,000 barrels. Exports of fuel oil and gas oil to Japan, the 
_ principal foreign buyer, decreased slightly in 1936, when the total was 

| 9,256,000 barrels compared with 9,292,000 in 1935. The gain in 
exports of fuel oil and gas oil must be credited largely to such European 

. _ countries as Germany (2,841,000 barrels in 1936 compared with 
| 843,000 in 1935), Netherlands (1,741,000 barrels in 1936 compared 

a with 1,010,000 in 1935), and Italy (1,689,000 barrels in 1936 compared | with 949,000 in 1935). —™” oo oo 
Fuel-oil stocks, which have declined since 1929, rose in 1936. Total 

stocks of fuel oil increased from 103,984,000 barrels at the end of 1935 
Bo to 106,918,000 at the end of 1936. Virtually all of this gain was in 

the gas oil and distillate fuel oils, stocks of which increased 2,789,000 
: barrels out of a total gain of 2,934,000 barrels. This accumulation of 
— _ light fuel-oil stocks was centered mostly in California, where the in- 

| crease was 1,983,000 barrels compared with 806,000 barrels in all other 
parts of the country. Heavy or residual fuel oils held in storage in 

Co California also increased noticeably, showing a gain of 4,254,000 barrels 
oo during 1936. The demand for heavy fuel oils in the other sections of 

the country was so pronounced that it was necessary to draw 4,109,000 
| barrels from storage, so that the net build-up in residual fuel oils for 

| __the country as a whole was only 145,000 barrels, ~. Fuel-oil prices in 1936 trended slightly upward. <A weighted average 
price for 1936, compiled by Joseph E. Pogue, is $0.918 compared with 

. $0.892 in 1935. Bunker C fuel oil at New York was advanced three 
times during the year due to the pressure of an almost record demand 
coupled with a tightening of the available supply and higher charter 
rates. On January 1 the New York price of Bunker C was increased 
by 10 cents to $1.05 per barrel, and the same relative increase was put 

| into effect at all other Atlantic and Gulf ports. A 5-cent increase 
effective August 17 brought the New York Bunker C price to $1.10 
per barrel, and a similar advance was made at most ports north of 
Charleston, S.C. Diminishing stocks of heavy oils in the eastern area 
of the country, brought about by continued heavy demand, forced still 
another general 5-cent-per-barrel increase effective October 1. The 
New York price for Bunker C was raised to $1.15 per barrel, and a like 
advance was posted at other Atlantic ports. Ample supplies of heavy 
fuel oil in the Pacific area helped to prevent much of a price increase. 
However, Bunker C at Los Angeles was slightly higher in 1936, 
averaging $0.9227 per barrel compared with $0.8993 in 1935.
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A strong demand for light fuel oils was met by an ample supply, so 
that price increases were not as pronounced as with the heavier grades. 
An example is no. 2 straw distillate fuel oil, which averaged 3.1174 
cents per gallon in 1936 compared with 3.0229 cents in 1935 at Okla- 
homa refineries. | | 

| - Salient statistics of fuel oil in the United States, 1935-86 | 

| [Thousands of barrels of 42 gallons] . . | | . 

| aE. | estat Cat dis: | Residual a 
| | *titate | fuetol | Total | “tinste | fueloi | Total - 

fuel oil 7 fuel oil . 

Stocks at beginning of year_....---.------| 21, 957 88,440 | 110,397 19, 930 84,054 |. 103,984 
Production..--.-..----.-----.-----.------| 100, 285 | 259, 826 | 2 360,061 | 125,650 | 285,688 | ? 411, 338 
Transfers from crude oil to residual fuel oil : | 

in California.........-------------------}----------| 18,067] 18,067 |..........| 15,732] 15, 732 
Imports: . , 

Bonded... -..-.-----------------------} +--+ eee e+ 11, 773 11, 773 451 17, 005 17, 456 
Duty paid...-.----------------------- 15 4, 342 4, 357 34 ‘1, 645 1, 679 

--Exports.--.---.-.-s---ss.ssscssesssss2s-] 16,249} 12609 | 28,948} 10,884] 14396] 34, 280 
Stocks, end of year-....-........------.--.| 19,930] 84,054 | 103,984] 22,719] 84,199 | 106, 918 
Indicated domestic demand.--.-.---.-----| 86,028 | 280,695 | 366,723 | 103,462 | 305, 529 4G8, 991 oe 

Class I railroads—purchases 3___.-_.._|..--...---|---------- 54, 323 |_.--..--.-|--.------- 60, 216 
Public-utility power plants 4........._|------...-|----------] 11, 398 [---------_-|---------- 14, 119 : 
Bunker oil, foreign trade_.........-...|----------|----------| 29, 229 |---._-_--.|---------- 31, 643 : 
Bunker oil, coastwise trade_......-.-.|------.---|----------| 26, 121 |-------.--|---------- 25, 396 
All other demands 245, 657 SoS Eas 277, 617 a 

1 Preliminary. | . 
2 Includes production by cracking: 1934, 178,876; 1935, 194,734; 1936, 225,857. 
3 Interstate Commerce Commission. . 
4 Federal Power Commission. a, 

__ The following tables show pertinent statistics covering the distri- : 
bution of gas-oil and fuel-oil sales, by major uses and by States, in the _ | 
order of importance for the years 1930-35. A study of the items cover- | 
ing the distribution by uses brings out the fact that the low point in | 

~~ demand by various classes of consumers was reached in different ~~ 
depression years, ranging from 1931 for heating oils to 1934 for ships’ 
bunkers and U. S. Naval use. The demand for heating oils has | 
advanced steadily since 1931 and in 1935 became the principal item 
displacing bunker oil for the first time. The fuel-oil requirements of 
manufacturing industries have gained steadily since 1932, so that in 
1935 the total of 61,128,000 barrels approached the peak demand of 
63,431,000 barrels recorded in 1929. _ | | 

The table covering the sales of gas oil and fuel oil by States, in order | 
of importance, for the years 1930-35, shows California as the most 
important consumer with a 1935 total of 70,631,000 barrels, a quantity 
equal to about one-fifth of the national demand and almost equal to 
the combined demand of Texas and New York, which rank second and 
third in importance as fuel-oil markets. After California and Texas, 
where railroad, ships’ bunkers, and oil-company use are largely respon- 
sible for the volume of demand, the fuel-oul market shifts to the north 
Atlantic seaboard to the densely populated States of New York, New 
Jersey, Pennsylvania, and Massachusetts, where the demand for 
heating oils, ships’ bunkers, industrial power, and oil-refinery fuel 
build up impressive totals in fuel-oil consumption. The fuel-oil 
demand of Illinois, next in importance among the States, is attributed 
largely to the requirements for heating oil.
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Oe | Sales of gas oil and fuel oil,! 1980-35, by uses | | 

a . . [Thousands of barrels of 42 gallons] Oe | 

Use | ~ 1980 1931. | 19322 | 19332 1934 1935 

| — Railroads__._--.-.--...-.-.--.---.--------| 67,900 | 58,150 | 48,908 | 48,305 | 52,581 | 55, 651 
Ships’ bunkers (including tankers).-....--| 94, 152 83, 559 72, 531 70, 445 69, 262 74, 581 
Gas and electric power plants.......-...-_| 26, 769 24, 490 22, 199 22, 507 23, 143 23, 647 
Smelters and mines......-..--------_.--_- 6, 841 4, 363 3 2,130 3 2, 538 3 2, 682 2, 448 
Manufacturing industries...............__| 53, 921 46,873 | 346,370 | 348,962 | 3 54, 260 61, 128 
Heating oils..---.---..-.---.-.---------.--| 48,279 | 40,578 | 44,264 | 50,140] 60,822 76, 853 
U.S. Navy, Army transports, etc_...____- 8, 681 9, 203 7, 968 8, 000 7, 914 10, 428 
Oil-company fuel. _....--.-.-.---...--....| 55,943 | 52,710 | 47,700 | 46,200 47, 404 48, 116 

oe Miscellaneous uses............-------.-.-_| 9, 875 9, 211 9,500 | 11,250] 12, 253 13, 133 

Total United States.................| 367,361 | 329,137 | 301,570 | 308,347 | 330,321 | 365,985 
Exports and shipments. __._-..._.._-.-__- _ 86, 450 29, 231 19, 994 20, 563 28, 605 28, 948 

| 403,811 | 358,368 | 321,564 | 328,910 | 358,926 | 394, 933 

Range oil___.._..-..-...--.--.-_..--------| 43,000 4, 549 6,841 | 10,269] 15,756 21, 526 

1 Includes some crude oil burned as fuel. _ | 
2 Partly estimated. 
3 Revised figures. . 
4 Estimated. . 

Domesitc sales of gas oil and fuel oil,’ 1930-35, by States — 

| [Thousands of barrels of 42 gallons] " oo 

| 1930 1931 19322 1933 2 1934 1935 

| California......-..----.-------------------| 83,049 | 68,401 | 59,141] 59,893} 63, 801 70, 631 
| Texas_...---------------------------------| 49,710 | 46,423 | 41,910 | 38,696 | 38,368] 39,382 

| New York___.---_.-----------------------| 29,529 | 27,415 | 26,865 | 28,097 | 30, 367 36, 087 
New Jersey....---------------------------| 35,084 | 33,402 | 29,022] 30,193 | 30,646 32, 554 
Pennsylvania.__..__..............--------| 19,882] 20,591 19,190 | 19,751 | 21,871 23,452 

. Massachusetts._-....----------.----------| 18,057 | 13,002 | 13,041 | 12,786 | 14,304 17, 187 
Illinois..._...-----------------------------| 14,565 | 13,014] 11,820 | 11,861 | 13, 206 15, 037 

| Louisiana_-_--.....-.-....-.-...----------| 14,906 | 12,171 9, 134 8, 663 8, 585 10, 481 
| Oklahoma. ...._..._...-..--..---.--------| 12, 948 9, 390 9,316 | 9, 698 9, 836 9, 581 

Washington. .__...........-....._-.------| 10,376 7,974 | © 7,517 8, 312 8, 485 8, 976 
Michigan_._.__.......----.----.-..-------| 4, 282 4, 252 4, 966 5, 723 7, 631 8, 634 

: | Maryland.__.....__....--...-...----------| 5,901 5, 825 6, 095 6, 217 7, 053 7, 715 
Kansas___.......---.----------------- oe 4,778 5, 539 6, 020 5, 924 6, 693 7, 394 

| Florida.....--.......---..--.-.-.---------| 7, 004 5, 903 5, 495 6, 035 7,310 7, 387 
Indiana__.........--.-----------------.--- 6, 084 5, 804 5, 944 6, 264 6, 199 6, 935 
Rhode Island___._..-__..----.-_-----.--_. 5,009 |. 4,017] 4,525 5, 591 6, 412 6, 591 
Missouri......--._--_...------------..----| 5, 739 5, 484 5, 070 5, 098 5, 456 6, 583 
Oregon........--.-_----------------------- 7, 249 6, 615 4, 869 5, 430 6, 079 6, 564 

Connecticut_.._.....--.----._-_-----____- 3, 047 2, 527 2,977 3, 692 4, 862 5, 742 
Other States. __.--..-.-.----_---------..--| 30,525 | 26,487 | 23,391 | 25,042 | 27,674 33, 246 

Total United States__.......-.-.---.| 367,361 | 329,137 | 301,570 | 308,347 | 330,321 | 365, 985 

I et 

1 Includes some crude oil burned as fuel. 
2 Partly estimated. 

The tabulation given below shows the distribution of fuel-oil sales, 
by States, between light and heavy grades or between (1) gas oil and 
distillate fuel oil and (2) residual fuel oil for the years 1934 and 1935. 
Sales of range oil, by States, for the same years also are indicated.
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| Sales of gas oil, distillate fuel oil, residual fuel oil,! and range oul, by States, 1934-35 | 

[Thousands of barrels of 42 gallons] . 

| ; | 1934 a | 1935 

| ' = | Gas _ Gas . , . . Total : Total 
ou and Residual| gas oil | Range oll and Residual | gasoil | Range | 

- fuel oil | andfuel | oil istU= | fuel oil | andfuel | oil 
: 4 late oil late oil 

. fuel oil fuel oil | ; 

~~" “Galiforniau. 2-2-2222 2 2-22-10, 568 7 53, 233 63, 801, 398} 10,700} --59,931 | -70,631 }-...426. ee 
Oregon......---..-----------}| . 574 5, 505 6, 079 18 686 5, 878 6, 564 38 
Washington__....._._...----| 1,561 | 6,924 - 8, 485 11 1, 878 7, 098 8, 976 43 
Arizona.......--.------.----| - 175 554 729 - 23 225 990 1, 215 |. 28 
Nevada-__..._--.-----_------ 141 §23 664 9 183 534 717 13 
Idaho_._.-_-----------_----- 23. 59 82 ji. -.-. 30 110 140 4 
Montana_.-...--.-.--.-....-| 190] 1,031| 1,221 5| 201| 1,475| 41,676 7 | 
Wyoming -..__..- 22 122 I, 142 1, 264 2). 144 1, 274 1, 418 3 
Utah_.2.--.2 ee 34 220 254 17 44 - 216 260 22 
Colorado. ..-_-_.--.-.-.-.--- 115 285 400 19 143 321 464 19 

; New Mexico-__-__-__--.---_--- 120 633 753 |...-.-.-| 149 686 835 12 
North Dakota._..---..-----:| . 168 . Bl 199 37. 218 51 269 | 44 
South Dakota.___...--._--- 209 144 353 57 269 205, 474 61 
Minnesota. .....-------.----| - 1, 603- 1, 193 2, 796 311} 1,848} 1,138 2, 986 _ 209 
Nebraska-.-...-.------------- 647 . 505 1, 152 33 773: |. 542 1, 315 81 : 
Towa. -.-------2-_---.--.-----| » 757 275. 1, 032 66 | 1,009 — 369 1, 378 “152 ° 

a Missouri_...--.-.-----------| 1,781 | . 3,675 5,456} 44] 2.447]. ~° 4,136 6, 583 232 
Kansas._....--____---------- 701 | 5, 992 . 6, 693 118 922 6, 472 7,394 7. 186 
Wisconsin._._..-_.---.-2--..} 1,023 1, 392 2,415 |. 76 1, 521 1, 471 2, 992 |. 153 
Tllinois...-.__---------------| 5, 534 7,672 | 13, 206 751 6,044 8,993 | 15, 037 305 
Indiana... ..__..--.--__-.---.]| ‘964 ] 5, 235 6, 199 © 21 1,288 | 5,647 -6, 935 60 
Michigan..._..-2...-.-.-----|. 1,795 5, 836 7, 631 139 2, 245 - 6,389 8, 634 | 179 
Ohio...._..__._.--_---------} 1,047] 4,346 5, 393 109 | 1,156 4, 670 5,826 | — 182 
Kentucky. __.-------------.-|> —-188 616 749 2 173: . 642 815 ~ 20 
Tennessee.___....---.--...-- 120 880 500 25 149 |. + #179 328 |. 76 
Texas__..-..-.-..-..-.-..-.-.| 5,276 33, 092 38, 368 | 53 6, 370 33, 012 39, 382 169 
Oklahoma.._____.-_-_-____--- 936 8, 900 9, 836 1 1, 374 8, 207 9, 581 8 
Arkansas._____._.._..------- 370 | 1, 975 2,345 |------.- 465 2, 079 2, 544 96 

- Louisianma_..._..-.--...----.| 1,241 7, 344 8, 585 71} = 1,609 | 8,872 10, 481 90 
Mississippi_._.._......-.---- 64 201 . 265 21 97 379 - 476 61 
Alabama_.._-_--.---_----_- | | 98 1, 076 1, 174 23 113 1, 181 1, 294 25 

- Maine...._..___..._........| 485]  Zooz}] 1487] 677| 601] 1,065| 13756 800 
New Hampshire___.__.......| 646 239 885 489 | 775 401; 1,176 ’ 561 
Vermont-_____-__-____-_--__--_- 105 248 353 278 224 169 393 389 
Massachusetts_.........._..-| 5,159 9,235 | 14,394 | 5,654} 5,933 11, 254 17, 187 7, 203 a 
Rhode Island___-_._...___--._| 1, 568 4, 844 6, 412 1, 161 1, 624 4, 967 6, 591 1, 354 
Connecticut___.__..._.-.----| 1,565 3, 297 4, 862 1, 653 1, 993 3, 749 5, 742 2, 223 
New York....._._...........| 10,980 | 19,387 | 30,367 | 2,691 | 12967 | 23,820] 36,087| 3,322 

_____New Jersey..................}| 6139 | 24,507 | 30,646 | 979] 6,926] 25,628 | 32,554] . 1,200 
Pennsylvania................] 5,043 16, 828 21, 871 ~ 167 | 5,278 | 18,174 |" 23, 452°| 299 
Delaware_...___._.--_.------ 208 657 865 |.-.-_--- 238 676 914 57 
Maryland...................| 1,894 | 5,459] 7,058 251 1,879| 5,836] 7,715 304 7 
District of Columbia._..---.| . 695 495 1, 190 7 | 1,047 462 1, 509 36 
Virginia._..__...............| 549| 1,259] 13808 7 | 721} 1,854] 2,575 162 
West Virginia__.......___--- 98 478 576 17 168 751 919 31 
North Carolina__............] 180 154 334; °#&8 205 197 402 238 
South Carolina____.._.-.-_.-]) 98 451 549 7 144 365 509 47 
Georgia_.--..._--._..--.------ 282 998 |. 1,280 28 331 1, 166 1, 497 93 
Florida..._._-...............| 1,232] 6,078} 7310 56 | 1,472| 5,915] 7387 143 

; Total United States___| 74, 716 255, 605 330, 321 | 15, 756 | 86, 389 279, 596 365, 985 21, 526 

' Includes some crude oil burned as fuel. | 

. oo LUBRICANTS 

The domestic demand for lubricants, which was seriously depressed 
from 1932 through 1935, recovered substantially in 1936. The total 
demand during the year was 3,015,000 barrels greater than in 1935 and 
amounted to 22,676,000 barrels, a figure exceeded only in 1928 and 
1929. The demand reached a peak of 23,609,000 barrels in 1929. 
It is estimated that 13,760,000 barrels of the demand in 1936 were 
used by motor vehicles and 8,916,000 barrels for industrial purposes. 
The following is the estimated division of the demand for lubricants 
into motor-vehicle and industrial uses. 

1533836—37——67



| | ee . Domestic demand for lubricating oil, 1929-86 oe | 

| . {Thousands of barrels of 42 gallons} ( . 

~ | Con- an. | Total || Con- “a. |, Total sumption] By in- : _ jsumption) Byin- |; ae 

~ a dustries demand = . dustries ; 
1929.......2.......| 18,429] 10,180] 23,609 |] 1933................|. 11,781 | 5,371 | 17,152 
1930.....-.---------| 18,614 | 7,975 21, 589 || 1934._.....--..___- 12, 337 6, 087 18,424 © 
1931.--------_22_-_| 13,447| 6,621 | 20,068 || 1935..........---...| 12722] 6,939| 19,661 
1982_......-----...-] 12,061 4, 553 16, 614 || 1936.......-__--__.- 13, 760 8, 916 22, 676 

| ) _ Exports of lubricants, amounting to 8 315,000 barrels, were slightly 
less than the 1935 figure of 8,499,000 barrels. | os 

| Stocks of lubricants on hand December 31,1936, totaled 6,942,000 
barrels, compared with 7,025,000 on the same date in 1935. As usual, 
the East Coast district, with 2,151,000 barrels, compared with 2,227,-. 
000 barrels at the end of 1985, had the largest stocks. Gulf Texas _ 
ranked second, having 1,350,000 barrels, compared with 1,553,000 

- barrels in 1935. The figures for both these districts represent the 
lowest points in long downward trends. The figure for California— 
1,055,000 barrels, compared with 975,000 barrels in 1935—represents 

| the highest stocks since December 31,1930. The stocks in the first 
| two districts have dropped from 54 percent of the total at the end of 

1935 to 50 percent at the end of 1936, and California’s proportion has 
a risen from 14 to 15 percent during this same period. 

| 9 TCE EL ELE LLL LLL LL LLL LILLIE) 
yo at to | Pt PP rE | 
‘60 32 ee ee ee ee eee es a 

— a 
“3026 —| tL ee 
Bim Ga PF | Tit Et ET ee 
Bi Zo] ee i ee 
gio oh pe | er ea eee a 
eeo,wp— +} Pol “ff Ap br ft [pet TP Te PP Pe 
See a PHS CIC A ee Ee 
gree Oe a ee eee 
Fete SS EEE COC 

2» Cea (ee 
SPREE asset AU) ee aa 

ns ar AT Ferree eA Pe epeet 
1930 I93t 1932 1933 1934 . 1935 1936 

FIGURE 74.—Trends in prices of refined petroleum products, 1930-36, by months. 

Price trends for lubricating oils were not consistent for the various 
grades in the different parts of the country. Refinery prices for bright 
stocks in Oklahoma, after showing a 1%-cent increase during the 
summer, relapsed in November to the price in effect early in the year. 
Prices for pale neutrals in the Midcontinent field, after holding steady 
through most of the year, dropped 3% cents in October and had re- 
covered only 1 cent of this drop by the end of the year. Pennsyl- 
vania grades of neutrals, after displaying weakness throughout the 
year, were about the same or slightly higher in December than in 
January; Pennsylvania bright stocks gained about 2% cents during 
the summer and closed the year 1% cents higher than in the beginning 
of the year; and other cylinder stocks gained about 3% cents during 
the year.
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THER PRODUCTS oe 

| WAX | a | 

| The production of paraffin wax amounted to 472,920,000 pounds 

in 1936 compared with 450,240,000 pounds in 1935. Domestic de-_ _ 

mand also increased to 301,488,000 pounds from 261,353,000 pounds | 

in 1935, and exports declined to 187,342,000 pounds in 1936 from 

229,905,000 pounds in 1935. Imports declined from 19,557,000 

| pounds in 1935 to 16,669,000 pounds in 1936. Stocks increased “ 

~ slightly to 115,434,000 pounds on December 31, 1986.0 
The average price in New York for yellow crude scale wax for 

domestic shipment recovered only slightly from the 1935 decline, the . 

average being 2.4 cents per pound, compared with an average of 2.2 

cents in 1935. | | . at 
| COKE | os Be 

3 Domestic demand for petroleum coke declined to 1,253,400 short | 

tons in 1936 from 1,340,700 in 1935. Exports declined to 124,300 . 

short tons in 1936 from 133,500 in 1935. | a oe 

| —— ASPHALT AND ROAD OIL / | 

The domestic demand for petroleum asphalt increased sharply in | - 

1936, amounting to 4,033,400 short tons, compared with 2,845,800 | 

in 1935. Details for asphalt and road oil may be found in the chapter 

on Asphalt and Related Bitumens. : oe 

: | STILL GAS | | | 

The production of still or refinery gas totaled 207,535 million cubic | 

feet in 1936, compared with 197,220 million in 1935. ee 

_________ WORLD PRODUCTION AND FOREIGN TRADE‘ = : 

| The upward trend in world production of petroleum, first evidenced ; 

in the increase in the total for 1933, was continued in 1936, when 

1,790,271,000 barrels were produced, compared with 1,654,593,000 in 

1935. The largest single factor in the gain of 136,000,000 barrels in . | 

world output was the gain of 102,000,000 barrels in the United States. 

The share of the United States, which fell just. under 60 percent in 

1934, rose to 60:2 percent in 1935 and to 61.4 percent in 1936. ~~ 

All the leading producing countries showed gains in 1936, and ne | 

important changes in rank occurred. The largest relative gain for any 

country was registered by Bahrein Island, which produced 4,645,000 

barrels, compared with 1,265,000 in 1935. | | 

Data on oil-shale production for 1936 are lacking except for Estonia, | 

whose output apparently showed a material increase over 1935. The 

1935 data show Scotland producing more oil shale than all other 

countries combined, but production m the U. 5. S. R. (Russia) was 

expanding rapidly. No commercial production in the United States 

has been reported since 1929. | a 

” 4 By A. H. Redfield, Petroleum Economics Division, U. S. Bureau of Mines.
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| World production of petroleum, 1982-36, by countries, in thousands of .barrels 

| [Compiled by R. B. Miller] | 

| Country — 1982 1933 1934 | 1985 «|. 19361 

United States.-...____....._............] 785,159 | 905,656 | 908,065 | 996,596 | 1,098, 516 U.S. 8. R. (Russia) #_2.22..--.-22-----2--] 154,775 | 153,382 | 174986 | 182386 |” 180° 941 Venezuela......----------.----------------| 116,541 | 117,720 |. 136,103 | 148529 | 155° 299 “Rumania._..___..__.____.._....2 53, 815 54, 020 62,063 |- 61,371 | .. 63, 750 Iran_.._...__-__---------------.--------} 492471 54, 392 57, 851 57,304] 61,728 Netherland India..._..--2--2---e eee 39, 001 42,667 | 46,925 47,171: 349,360 . - . “Mexico_..--...-..----.-.---2s sess} 82, 805 34,001 |- 38,172| 40,241 | —- 41’ 028 : Iraq...-----------.-.... ee 836 917;. 76891 °27,311| 29,406 Colombia 2-2 TTT) 6, 44 13,158 | > 17,341 17,598 18, 756 
Peru... 22222 ee ted 9, 889 13, 257 16,314 17,067 |.  - 17,595 oo Argentina..------..-._.._._.--..... 2. 13,139 | 13,691 14,024| 14, 295 ‘15455 | Trinidad___....-.---.-.----.--..-.-.-....| 10, 126 9, 561 10, 894 11.671 | 13,237 “India, British_-.---222 2] giz |. 743. 10, 503 9218| . (9619 . British Borneo (Sarawak and Brunei) -_____| 3, 796 4, 490 5, 140. 5, 389. 4, 720 Bahrein Island._.._.__._-.------__-_-_-____|__-.... 31 285 1,265°|- 4, 645 Poland. - we 6 4, 072 3,913 3,812 3,777 . Germany.._....-.....--_--------_. 1, 608 1, 665 2, 187 2,967 | - 3, 087 . Sakhalin...__..._.-2..-__-------_-__---_. 2, 854 2, 630 2, 798 2, 545 2, 218 : Japan (including Taiwan)._.......--..-...|. 1, 630 |. 1,455 | 1,821] | 2,250 2, 445 ei Eeuador_.___.--_2-,.22---2-- 2-2 -- eee , 1, 597 1,620 }° ~=—-1, 637” "1, 732 | 1,951 no fanada_._------ 222-222-222 222-22 ---2-- 1, 044 1,145 | |. 1, 417: . JW,447] > 1, 498 7 gypt....-.._._-.._....... 1, 895 1,663} 1,546 | 1,295| 1998 c France..__..-.--.-.. ee ~ §30 ' 662 |. 557 | | 5389 ft 535 ey ~ Other countries..-.......--.-- 0 440 509 585 594 552 

a Total__.........-.---2-------------.| 1,310, 298 | 1,441,007 | 1,522,816 | 1,654,593 | 1, 790, 271 
. : : . ° ‘1 Preliminary. __. ; So ot | re ela. 

2 Exclusive of Sakhalin. . . . / , _ % Approximate production... _ 7 / So SS “ 7 

World production of oil shale, 1932-36, in metric:tons Oo , 
. {Compiled by M. T. Latus] 

A 

Lo * Country 1932 1933 1934 1935 1936. 

| Australia: | ee ee 
New South Wales........_....___..___. 2, 734 |... 208 }_---_-...--.- (1) Tasmania_......_................. 1,115 3, 456 3, 329 37 (1) 

China (Manchuria)---......._........_.._| 1,412,558 (1) Qa. Qt). (2) | Estonia........-..--2-22----.------------| 495,811 | 499,969 | 588,958 |~ 604, 288 766, 410 France?___.-.:-..-..---.-_...-.-......| 91, 400 91,000 | 102,340 88, 473 (1) 
Germany (Bavaria)...__......_..._______- 401 553 - 869 GQ). (4) Italy. ooo, 288 918 550 ag of ay Spain......_-_--.-...... 64, 132 60, 448 37, 783 (1) (1) U. 8. 8. R. (Russia)_-- 272-222-2222 2LT_-| 318,200 | __ 201,600 | __208400 | _417, 000 yo — Frited Kingdom:Scotiand........ , 090, 562 » 19, 210 | , 423; | , 430, 976 (1) 

e - , 

1 Data not available. 2Includes some boghead coal. | 

IMPORTS, EXPORTS, AND SHIPMENTS THROUGH PANAMA CANAL 

The tendencies in the foreign trade of the United States in mineral 
ous that have been manifested since the middle of 1932 continued in 
1936. Although both imports and exports of mineral oils increased in 
quantity from 1933 to 1936, their relationship to the total demand, 
domestic and foreign, has remained virtually unaltered. A change in 
the fiscal policy of the United States reduced both the quantity of min- 
eral oils imported since the middle of 1932 and their proportion of 
the national supply. Increased production of crude petroleum in 
otber countries has decreased both the quantity and the proportion 
of all oils exported since 1930, and the growth of refining in other 
countries has effected a sharp increase in exports of crude petroleum 
at the expense especially of the lighter refined products. 

Imports of petroleum and its products (including wax, petrolatum, 
and asphalt) into continental United States increased from 52,782,000
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barrels in 1935 to 57,250,000 in 1936, according to statistics obtained : | from the Bureau of Foreign and Domestic Commerce. In 1936 duti- | able imports of mineral oils for direct consumption totaled 36,228,000 

_ barrels, compared with 33,596,000 in 1935. Imports in bond, pri- | marily for supplies of vessels and secondarily for refining and export, 
amounted to 21,022,000 barrels in 1936, compared with 19,187,000 in 

- 1935. | | | a _ The proportionate increase in imports of petroleum, both dutiable / | . and bonded, from 1935 to 1936 was 8 percent, compared with an ‘’ © ~ ~---: Increase of 10 percent in total demand, domestie and foreign, over the. = 
same period. In terms of daily demand, domestic and foreign, the 
total imports in 1935 amounted to 17.3 days’ supply and in 1936 to 
17.1 days’ supply. Imports of petroleum and petroleum products 
constituted about 5 percent of the total national demand for mineral | oils, domestic and foreign, in both 1935 and 1936. — 2 
_As a result of higher excise taxes levied on imported gasoline and - 

lubricating oil, 99.3 percent of the total imports in 1935 and 98.7 | percent in 1936 consisted of crude petroleum, fuel oil, and unfinished | ¢ distillates. Such finished light oils as were imported went chiefly to 
Puerto Rico and the Virgin Islands. | ee - 7 Increases in imports of dutiable crude petroleum, chiefly heavy 
crudes from Mexico and Venezuela for the manufacture of asphalt, oe | of fuel oil in bond for the supplies of vessels, and of unfinished oils | 
for further refining were offset in part by decreases in imports of fuel | oul into Atlantic coast and Gulf coast ports for domestic consumption. : 

Crude petroleum imported into and exported from continental United States, 1930-36 1 . 
| | [Millions of barrels of 42 gallons} | , us 

1930 1931 1932 1933 1934 1935 19386. 

Imports: | 7 7 By countries: 
oe "Venezuela 2 ween ene enn nee Oh, ET 25, 2 —~ 25. 6 ATA 25.4} 25. 0- 2804 Colombia. ---.----...--2..2..-......] 14.2 12.3 10.6 7.7 4.2 3.8 |.-..--.. Mexico. __..---_------..---.-.-------| 10.1] © $2 7.1 5.9 5.9 3. 4 4.5 - All other._-.-.22-2 22 2.7 1.6 1, 4 1.2 ol ol 1 | 

62.1] 47.3) 447] 31.9] 356| 323 33. 0 
Exports: . ) PP By countries: 

Canada_.......-- 2.222222 ee 19.0 19. 2 18.1 19.5 22. 0 24, 4 25. 7 , Japan_...---------2------------------| 29] 36] 49] 55] “e67! toO5 10. 4 | France._-...-.--. 2-22-22 --- ee |e oe 6 3. 4 9.1 10. 2 10. 3 7.5 All other__-_-._-_--2 22-2 1.8 2.1 1.0 2.5 2.2 6. 2 6.7 ; 

23.7 { 25.5 | 27.4] 36.6] 41.1] 51.4 50. 3 — 
Net imports_-...-............---.---/ 384] 218] 17.3 |..............|... | Net exports. -..._...-.....-.-----.-_.|-...-.-- |. deeenace 4.7 5.5 19. 1 17.3 . 

1 Data from Bureau of Foreign and Domestic Commerce. 
? Includes imports via’ Netherland West Indies. 

Imports of crude petroleum, both dutiable and bonded, increased 2 
percent over 1935 in 1936. Their daily average of 90,000 barrels in — 
1936 did not exceed the daily average of 91,000 barrels for the 4 years 
1933-36 and was less than half of the daily average of 183,000 barrels | of crude petroleum imported during the 4 years 1928-31 before excise 
taxes in the Revenue Act of 1932 were adopted. More than nine- - 
tenths of the foreign crude petroleum received in 1936 consisted of 
heavy Venezuelan and Mexican crudes imported, duty paid, primarily
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for the manufacture of asphalt and road oil. Included in the total 
, imports, however, were 2,391,567 barrels of lighter crude from Vene- 

zuela entered for refining in bond and export of the manufactured 
products. Colombia, which shipped to the United States 13,000,000 
barrels a year of 29°-30° crude from 1929 to 1931, supplied only © 
71,590 barrels in 1936, all for refining in bond and export of the _ 
finished products. | , 

Entries of fuel oil into bond, primarily for supplies of vessels, in- ~ 
creased from 12,954,000 barrels in 1935 to 18,016,000 in 1936. In--  - 

_ cluded in these totals were 736,000 barrels in 1935 and 852,000 entered 
| into bond in Puerto Rico. The Netherland.West Indies supplied 

| 14,676,000 barrels of the fuel oil entered into bond in 1936, Mexico 
3,266,000 barrels, and Canada 74,000 barrels. Of the 17,164,000 
barrels of fuel oil entered into bond m continental United States in 
1936, 16,440,000 barrels were: withdrawn from bond for. supplies of 

. vessels, 13,000 barrels exported, 164,000 barrels withdrawn from bond 
: for domestic consumption on payment of duty, and 547,000 barrels 

added to storage. Bonded stocks of fuel oil in continental United 
| States on December 31, 1936, totaled 1,647,000 barrels. > ¢ 

| Direct imports of fuel oil and topped petroleum into continental 
| United States for domestic consumption decreased from 7,691,000 

- barrels in 1935 to 5,336,000 in 1936. To these amounts were added . 
| 307,000 barrels of fuel oil withdrawn from bond for domestic consump- 

tion on payment of duty in 1935, and 164,000 barrels similarly with- 
drawn in 1936. ee ee, oo 

- _ Ninety-three percent of the fuel oil and topped crude, dutiable and 
in bond, imported into continental United States in 1935 and 94 
percent in 1936 went to Atlantic coast ports, and 6 percent in both 
1935 and 1936 went to Gulf coast ports. _ | 

| Imports of paraffin wax listed in the accompanying table included 
( | 409,000 pounds in 1935 and 1,022,000 in 1936 entered into bond 

primarily for reexport. | 

Imports and exports of petroleum products, 1935-386 1 | 

: 

Imports: , | | 
Crude petroleum____.......-..-.-._.--..--.-------.---thousands of barrels._| 32,330 32, 957 
Gasoline___._.-_._--..--------------------------- eee ee - 0 9 |_-_--------- 
Fuel oil, including topped crude---_-_.---.----------------------------d0_---| 19,909 - 22, 500 
Gas oil and Diesel oil_..--._---.---------------------------------------d0----]------------ 608 
Lubricants.......-_-------------------.--------------------------------d0_..- 2 5 
Wax. ___..-._---------.----.-------.-----------__---.-thousands of pounds. - 19, 699 16, 669 
Petroleum jelly, petrolatum, etc...........-----------------.----------d0_-.-|--.------_-- 82 
Asphalt___......-...--.-.--__.--_...--._.._.-_...--thousands of short tons_- 54. 0 21.6 
Unfinished oils. ..-_--__._.--.----..------------------.thousands of barrels__ 165 993 
Other petroleum distillates__...--....-.-------------------------------d0____|------------ 2 

Exports: 2 . 
Crude petroleum............------------.---------------------------.-do...-| 51, 480 50, 313 
Motor fuel_.........-...-.---------------------------------------------d0___.| 30, 613 28, 544 
Kerosene...___.-__--------.--.----------------------------------------d0___- 6, 651 6, 932 
Gas oil and distillate fuel oil......---.-.-.-_---------------------------do_-_-| 16, 249 19, 906 
Residual fuel oil............-.-..--.-----.-----_--- eee ---------d0_- 12, 699 14, 411 
Lubricants_..__.--.---.------.----------------------------------------d0_--- 8, 499 8, 680 
Wax...-_.-___.-----.-.--------------.----------------thousands of pounds.-.| 229, 905 187, 341 
Petroleum coke. ....-...-..------------------------thousands of short tons-- 133. 5 124. 6 
Petroleum asphalt_.._........._....------.--__------------------------d0__.- 232.8 211.4 
Mineral spirits.......-..........----..----...-----.---thousands of barrels. 76 71 

1 Bureau of Foreign and Domestic Commerce. 
2 Includes shipments to Alaska, Hawaii, Puerto Rico, and the Virgin Islands. .
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| At the same time; exports of petroleum, crude and refined, from | 
continental United States and shipments of mineral oils to the non- 
contiguous territories increased 2 percent—from 128,987,000 barrels , 
in 1935 to 131,245,000 in: 1986. These exports and Territorial 
shipments consituted 12 percent of the total demand for all oils, 
domestic and foreign, in 1935 and 11 percent in 1936. | | 

The principal increases were in exports and Territorial shipments | 
of gas oil and distillate fuel oil, due primarily to the growing use of 
Diesel-type engines: Smaller increases were shown in exports and aa 

~.. ghipments of residual fuel-oul, lubricating oils, and-kerosene... On the - a 
other hand, exports and shipments of gasoline and light fractions of | 
petroleum were somewhat less in 1936 than in 1935, owing chiefly | 
to increased refining activity in Europe, the Netherland West Indies, 
Canada, Iran, and Japan. | 

Two-fifths of the exports and Territorial shipments of mineral oils 
from the United States in 1935 and 1936 consisted of crude petroleum. | 
These decreased slightly —from. 51,430,000 barrels in 1935 to 50,313,000 
in 1936. In both years nearly nine-tenths of the total shipments were a 
made to three countries. Exports of crude petroleum to France , 
declined from 10,348,000 barrels in 19385 to 7,463,000 in 1936 as a 
result of greater receipts by French refineries from Iraq, Rumania, , 
Peru, and Venezuela. Exports to Japan were slightly less—10,483,000 . 
barrels in 1935 and 10,394,000 in 1936.. Canada, however, increased 
its purchases of American crude from 24,412,000 barrels in 1935 to. | 
25,683,000 in 1936. Increased shipments of crude to Italy, Argentina, | 
Cuba, Sweden, the Netherlands, and the Union of South Africa aided 
in offsetting the decline in shipments to France, Germany, and the 
United Kingdom. So | 

- Of the major refined oils, exports and Territorial shipments of | 
motor fuels and of naphtha declined 9 percent—from 30,613,000. 
barrels in 1935 to 28,544,000:in 1936. These totals included 349,000 
barrels of benzol in 1935 and 456,000 in 1936. The greatest decreases , 

___ were _in sales: to the United Kingdom, which reduced its purchases 
from 5,883,000 barrels in 1935 to 4,665,000 in 1936 buying more 
from the Netherland West Indies, Rumania, and Trinidad in 1936; 
to France, which decreased its purchases from 2,413,000 barrels 
in 1935 to 867,000 in 1936 and increased at the same time its receipts 
from Rumania, Iran, and the Netherland West Indies. . Similarly, 
exports of light petroleum products to Australia, Belgium, Canada, | 
the Philippine Islands, Hawaii, and to Sweden were less in 1936 than | 
in 1935. On the other hand, exports of gasoline and naphtha to the 
minor foreign consumers increased from 1935 to 1936, but not suffi- : 
ciently to arrest the decline in shipments to the major purchasers. | 

Exports and Territorial shipments of kerosene from the United 
States increased 4 percent from 1935 to 1936. Although shipments 
to the Netherland West Indies, the United Kingdom, the Netherlands, 
the Philippine Islands, Sweden, Finland, Panama, and Hawaii in- 
creased, exports to Brazil, China, Australia, Portugal, and Norway 
were less in 1936 than in 1935. 

The greatest increase was in exports and Territorial shipments of 
gas oil and distillate fuel oil—from 16,249,000 barrels in 1935 to 
19,906,000 in 1936. The principal gains occurred in shipments to 
Germany, which has especially fostered the use of the Diesel-type 
engine, the Netherlands, the Netherland West Indies, Belgium, 
Spain, and Greece. On the other hand, less gas oil and distillate fuel
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_ oil was sold to Japan, which increased its refinery output, and to the 
United Kingdom, which bought more from Rumania. _ : ) 

| | Although international shipping continued to revive, competition 
of the Netherland West Indies, Mexico, Trinidad, Rumania, Iran, 
and Netherland India was responsible for the smaller increase in 
American exports and Territorial shipments of residual fuel oil— 
from 12,699,000 barrels in 1935 to 14,411,000 in 1936. Increased sales 
to Japan, Chile, Canada, Italy, Panama, Spain, the Philippine Islands, 
and Greece, as well as to smaller purchasers, contributed to the general 

| increase, In spite of smaller sales to Mexico, New Zealand, and some 
minor foreign consumers. | 

| _ Asa result of general economic recovery and of continued industrial- 
ization of the less-developed countries, exports and Territorial ship- 
ments of lubricating oils increased from 8,499,000 barrels in 1935 to 
8,680,000 in 1936. The principal purchasers in 1936 were the United 

| Kingdom, Germany, Belgium, France, British India, Canada, Aus- 
tralia, Japan, Italy, and China, which took, all together, more than | 

- three-fourths of the total exports. 

. Exports | of the major petroleum products, 1985-36 by countries of destination 
. [Thousands of barrels of 42 gallons, except wax, which is in thousands of pounds] 

Fe Gasoline?) | Kerosene | G88 oil and fuel Lubricating Wax ss 

_ | | 1985 | 1936 | 1935 | 1936 | 1935 | 1936 | 1935 | 1936 | 1935 | 1936 

| Argentina.___._.______ 18]. 155 | 1 1 |_-------}_---- 60 39] 4,691 6, 130 
Australia_.___.._.._.._] 2,233 | 1,877 278 181 5 113 416 354 454 814 | Belgium___.....--.-7-] 1,658] 1,442] 124] 43| 306] 796] 717| 767| 98,605] 8,004 
Brazil_...-._--._..-....] 1,144] 1, 157 524 501 44 51 229 207 2, 388 2,271 -° 
British India_________- 9 |----.... 1 6 84 j_.-_-.._.| 427 425 804; . 866 
Canada_-__...._...___-] 1, 419 1, 214 44 55 1,542 | 1,631 434 410 1, 709 1, 534 
Chile... 22. 144 173 |_----.-| - 6] 1,610] 1,644 44]. 58 6, 256 1, 810 
China, Hong Kong, . . | and Kwantung....-.| 507} 642 | 955| 684] 4621 571] 249] 274| 10,909] 10,192 
Colombia. ___._-_.-__- 10 12 |___-.-_]---.--- 1 2 12 15 4, 640 7, 143 
Cuba____---2-2- 560 643 42 1 361 406 51 43 2, 352 2, 379 
Denmark. _.._....-__- 16 183 |_-_..2- 4 138 271 196 166 2, 255 1, 693 
Finland....___..-_-_.. 58 |---.-.--}---._- 110 34 |--.----. 5 7 733 726 
France__....-.-.-..-.-| 2, 413 867 1 2 66 104 532 479 662 395 
Germany __...._____- 744 | 657 6 1 843 | 2,841 591 | 1,271 17, 093 9, 959 

Trish Free State... eunevineneny a SG F439 -L --494-------9-f —---- 9+ 4 —— Po —~2- 076--- anes 

Italy_._..-..-------- 423 426 26 9 949 | 1,689 467 |. 261 33, 228 | 28, 154 
Japan____-..-2-22 ee 699 | 1,081 31 j--_---.| 9,202 | 9,256 282 308 513 365 
Mexico....-..-.--.22-- 209 189 21 25 | 1,088 900 62 68 3, 370 2, 063 
Netherlands.._._.__..- 928 789 526 693 | 1,010 | 1,741 158 319 9, 344 5, 863 
Netherland West 
Indies.._.....---.... 662 831 986 | 1,301 451 982 5 6 22 |_-.----- 

New Zealand.._...-..- 549 562 24 15 859 736 68 49 279 37 
Norway.....--..-.--..| | 284 60 128 97 293 257 44 35 1, 332 753 
Panama_......---.---- 192 225 37 109 | 1,877 | 1,821 11 10 293 177 
Philippine Islands__..| 1,079 917 451 513 758 865 71 68 3, 142 1, 345 
Spain_-_.-.--.--.---._} 2,113 | -2,056 |_..-___]_____ 455 | 1,252 73 28 3, 216 584 
Sweden_...--..-.--___| 1,048 441 298 356 536 275 96 87 6, 467 5, 534 
Union of South Africa_ 747 895 |. 150 152 26 45 97 130 1, 164 2, 059 
United Kingdom__..._| 5,883 | 4,665 757 937 | 1,471 | 1,360 | 1,856 | 2,058 | 69,090 | 55,604 
Other countries.......| 2,764 | 2,305 | 1,021 870 | 1,470 | 1,985 | 1,140 660 | 32,395 | 28,748 

28, 599 | 24,631 | 6,462 | 6,712 | 26,040 | 31,605 | 8,400 | 8,603 | 229, 864 | 187, 278 

SHIPMENTS TO NONCONTIGUOUS TERRITORIES 
ees 

Alaska.____22222.222-- 188 77 9 3 697 478 13 6 j--..----- 5 
Puerto Rico_._..._.__- 455 487 76 97 101 224 21 24 29 21 
Virgin Islands_________ 10 14 3 2 2 2 1 1 jewel feet 
Hawaii.-.....--.-.-..-| 1,045 | 1,170 107 130 | 2,188 | 2,031 67 49 15 37 

1,698 | 1,748 195 | 2382 | 2,988 | 2,735 102 80 44 63 

1 Includes exports from noncontiguous territories, 
? Includes natural gasoline.
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Shipments through Panama Canal.—Shipments of mineral oils from 
| California to the Atlantic coast through the Panama Canal decreased 

from 9,769,000 barrels in 1935 to 7,992,000 in 1936. The principal 
decrease was in shipments of gasoline, which formed 73 percent of the 
total shipments in 1935 and 1936. Lower tanker rates, averaging 
39 percent of the rates from California to. Atlantic ports, enabled 
Gulf coast refiners to supply gasoline to the east coast at 10 percent 

| less than the delivered price quoted by California shippers and to ~ os 
increase gasoline shipments from the Gulf coast to the Atlantic sea- 
board from 141,193,000 barrels in 1935 to 153,026,000 in 1936. Simi- 
larly, kerosene shipments from California to the Atlantic coast declined : 
from 1,189,000 barrels in 1935 to 1,133,000 in 1936 and intercoastal — 
shipments of California gas oil and fuel oil from 877,000 barrels in | 
1935 to 625,000 in 1936.



: . . 

‘ 

i . vo . ° oO . 

. at . . ‘ . 

' wa . . . . . 

: / . ' 

: . 

: ‘ 

. 1 

. 

\ : . ! : 

} : 

* 
! .



NATURAL GAS" : 
a By F.S. Lorr and G. R. Hopkins? _ 
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Competitive position. --.-.------------------- 1057 tinued. 
Employment and expenditures__.--...------- 1058 Ohio_..-..----.---------------------------- 1073 
Gross production__......----.---------------- 1059| Oklahoma..-...-.--.----------------------- 1078 
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Storage.......-.-..------------------------- 1060] South Dakota..-.-------------------------- 1075 
Waste__...___.----------------------------- 1060] . Texas.._--.-------------------------------- 1075 

Marketed production.....-------------------- 1061 Utah__-...__.---.---.-.-------------------- 1076 
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Review of field developments, by States....-. 1064 West Virginia......_...-.------------------ 1077 

Arkansas__..._.--.------------------------- 1064] Wyoming-.....-..--.-----------------------. 1078 
California.........---_--------------------- 1064 | Consumption....--..----------.-------------- 1078 
Colorado.......---------------------------- 1066| Treated for natural gasoline_.-....--------- 1081 
Tilinois.......------------------------------ 1066 Domestic and commercial. ..-..------------ . 1082 
Indiana__._..._---------------------------- 1067| Field_.-..-.--.------.---------------------- 1084 
Kansas_-__.._--.---------------------------- 1067 Carbon black..........--------.------------ 1084 
Kentucky .__._-----------------.----------- 1068] Petroleum refineries_......--..------------- 1084 
Louisiana___....----.-.-.------------------ 1068 Electric public-utility power plants...-..._.-- 1084 
Michigan_........--.----------------------- 1069| Portland-cement plants.....---------------- 1084 

Mississippi__.....__------------------------ 1070 Other industrial__............-.------------ 1084 

Missouri. __....---------------------------- 1070] Mixed gas._......-------------------------- 1087 
Montana...-.------------------------------ 1071 | Interstate movements. -...------------------- 1087 

_ New Mexico___.._...-_..------------------- 1071 | Pipe-line developments_._...-.-..--.--------- 1090 
New York......---------------------------- 1072 

A vigorous growth in demand characterized the natural-gas industry 
in 1936, and gas sales increased to an all-time high. The continued 
expansion in- industrial activity and increases in the purchasing | 

~ power of consumers were instrumental in-causing an unusually large 
expansion in markets for natural gas in 1936. The industry absorbed 
virtually all of its excess pipe-line capacity, which had accumulated 
as the result of the construction boom in the late twenties, and 

| embarked upon another period of expansion. The present emphasis, 
however, appears to be on enlarging the capacity of existing major | 
lines through looping and extensions rather than on the construction 
of new systems. . | | 

Marketed production for the year reached an estimated total of. 
2,175,000,000,000 cubic feet, an increase of 13 percent over that in 

1935. This marks the first time that the annual volume has exceeded / 
2,000,000,000,000 cubic feet. The value of the production at the 
wells was $126,150,000, based upon the assumption that the average 

: price was 5.8 cents per thousand cubic feet, as in 1935. (See fig. 75.) 
Imports from Canada were reported as 153,000,000 cubic feet and 
exports to that country as 85,000,000 cubic feet. Although final - | 

quantity data on exports to Mexico are not yet available, the total 
was about 7,400,000,000 cubic feet in 1936, compared with 6,727 ,000,- 
000 cubic feet in 1935. Deducting the excess of exports over imports 

! Data for 1986 are preliminary; detailed statistics with final revisions will be released later. 

2 Tables compiled by H. Backus, Petroleum Economics Division, U. S. Bureau of Mines. , 

| oo 1055
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from the total marketed production indicates that the consumption _ 
| of natural gas in the United States in 1936 was 2,167,668,000,000 

cubic feet. The total value of domestic sales at points of consump- 
tion in 1936 was about $479,000,000, an average of 22.1 cents per 
thousand cubic feet. This represents a decline of 0.3 cent from the 
average value in 1935. The decline in value of natural gas probably 
reflects a slightly lower average price for domestic and commercial | 
consumption and a relatively greater increase in sales of low-priced 
gas for industrial purposes. 

Summary of statistics for natural gas in the United States, 1931-36 

| 1931 1932 1933 1934 1935 1936 1 

Marketed production _ | | | 
millions of cubic feet_- 

California. _....-..-------.-----.-d0--..| 305,930 '| 263,484 | 259, 799 268,122 | 284, 109 325,000 
Louisiana._..-..-----------------do____] 224, 155 201, 561 197,826 | 225,713 249, 450 293, 000 
Oklahoma..-_._...-..-.-----------d0_-_.] 263,685 | 255,487 | 245,759 | 254,457 274, 313 305, 000 
Texas. ....-----------------------G0_._.] 464,580 | 456,832 | 475,691 |. 602, 976 642, 366 725, 000 
West Virginia. ...-......-...---.-d0_...| 124,797 | 100,540 | 100,653 | 109,161 | 115,772 130, 000 
Other States..........-...-_--.----do_.._| 303,289 | 278,086 | 275,746 | 310,292 350,585 397, 000 

5 Zotal production. _____.....-.d0____}1, 686, 436 |1, 555,990 |1, 555,474 |1, 770,721 |1, 916, 595 | 2, 175,000 
xports: 
To Canada._....-.__..-.-__.___.--d0___- 74 83 69 73 73 85 
To Mexico. .....-----...---_---.-d0___- 2, 157 1, 610 2, 089 5, 728 6, 727 - 7,400 

Imports from Canada-.----_-.-...-do_-__ 44 38 83 68 106 153 

. Consumption: — 
Domestic....._..-----.-----------d0-.-.| 294,406 | 298,520 | 283,197 | 288,236 313, 498 345, 000 
Commercial__--.._.....--._-__...-do____ 86, 491 87, 367 85, 577 91, 261 100, 187 113, 000 
Industrial: | | 

. Field._._..-.-..-.--.-------..--do___.]} 571,365 | 529,378 | 491, 159 554,542 | 580,414 640, 000 
Carbon-black plants.__-........do_._.| 195, 396 168, 237 | 190,081 229,933 | 241,589 283, 421 
Petroleum refineries.._.........do___.| 75, 548 67, 467 66, 333 79, 965 80, 175 (?) 
Electric public-utility power plants 3 

millions of cubic feet__| 138, 343 107,239 | 102,601 127, 896 125, 239 156, 080 
Portland-cement plants 4.......do____ 31, 381 21, 440 22,001 27, 331 26, 752 36, 923 
Other industrial__..........--..do_.--] 291,319 | 274,687 | 312,450 | 365,824 442, 047 593, 244 

Total consumption -___._.....do_-__]1, 684, 249 |1, 554, 335 11, 553, 399 |1, 764, 988 |1,909, 901 | 2, 167, 668 
Domestic....._..-..--------.--percent__ 18 19 18 16 17 16 
Commercial_.......-......._-....do___- 5 6 6 5. 5 5 
Industrial. _.-...-------..--------do___- 77 75 76 79 78 79 

Number of consumers: 
- Domestic._.....-....--.....thousands_- 6, 443 6, 506 - 6, 691 6, 984 7, 391 (2) 
Commercial_........2-----.--....d0.___} 518 531 | 541 582 613 (?) 
Industrial 5..................-.-_-do___- 28 30 30 31 36 (2) 

Number of producing gas wells._.........]| 55, 756 54, 160 53, 660 | § 54, 130 53, 790 (2) 
Value (at wells) of gas produced: : 
Total__..........-thousands of dollars__| 117, 505 98, 985 97,096 106, 438 110, 402 |.. 126, 150 
Average per M cubic feet__.___._cents_- 7.00 6.4 6.2 6.0 5.8 5.8 

Value (at point of consumption) of gas . 
consumed: 

Total__...........thousands of dollars__| 392,156 | 384,123 | 368,119 | 394,257 | 428,074 479, 000 
Domestie_......------------.-----d0....} 208, 262 | 223,377| 209,699 | 21 5,029 |; 233,940 251, 000 
Commercial_._...---.-..-.-.-.--.d0_.__] 41,347 44,000 42, 582 45, 287 49, 386 55, 000 

.  Industrial_....-.-.---.----2---...do._._]. 142,547 | 116, 746 115, 838 133, 941 144, 748 173, 000 
Average per M cubic feet: 
Domestic___-..-.....---_-.----cents__ 70. 7 74.8 74.0 74.6 74.6 72.8 
Commercial__.._-...--..-.-..._.d0____ 47.8 50. 4 49.8 49.6 49.3 48.7 
Industrial. .....-......_-....-..do____ 10.9 10.0 9.8 9.7 9.7 10. 1 
Domestic and commercial_-.._..do____ 65. 5 69. 3 68. 4 68. 6 68. 5 66.8 
Domestic, commercial, and industrial 

cents_- 23.3 24.7 23.7 22.3 22.4 22:1 
Treated for natura! gasoline: 
Quantity....._.-millions of cubic feet._|1, 790, 119 |1,499, 756 |1, 551, 464 1, 776, 172 |1, 822,000 | 1,900, 000 
Percent of total consumption.___.._.__-_ 7 106 96 100 7101 95 88 

1 Subject to revision. | 
2 Figures not available. 
3U. 8. Geological Survey. 
* Chapters on cement, in Minerals Yearbook and Statistical Appendix to Minerals Yearbook. 
§ Exclusive of oil- and gas-field operators. ' 
6 Revised figure. 
’ Exceeds 100 percent, as part of the natural gas treated for natural gasoline is blown to the air and not 

included in total consumption. 

Of total domestic sales in 1936, 1,709,668,000,000 cubic feet was 
for industrial use; this was 15 percent more than the 1935 total of
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-1,496,216,000,000 cubic feet. Miscellaneous industrial demand, | 
including petroleum refineries, increased approximately 13 percent, | 
reflecting activity in the glass, ceramic, metal-working, and other | 
industries. In some cities in the Middle West industrial demand | 
increased more than 30 percent. . | | 

5 QQMPETITIVE POSITION 
oo The weighted average price of representative grades of fuel oil in- - 

creased from 67 cents per barrel in 1933 to 92 cents per barrel in 1936. = 
The average price of coal probably increased 33 percent from just 
before the code was inaugurated to the close of 1936. As the average 
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° FIGURE 75.—~-Produetion and value of natural eas, 1918-36. - 

value of natural gas at points of consumption declined about 7 per- 
cent from 1933 to 1936, it may be assumed that the competitive 
position of natural gas among the primary fuels has strengthened in 
recent years. 

In general, the consumer price of natural gas reflects principally 
the field price plus distribution costs. The trend in field prices in 
recent years has been downward, and in view of the size of developed 
reserves it appears unlikely that there will be a material increase in 
this price in the near future. 
Indications are that the average distribution cost was reduced in 

1936, as many pipe lines operated at a higher percentage of their 
capacity and as some of the larger systems improved their load factors 
by expanding their industrial markets. On the other hand, further 
expansion probably will involve increased capital expenditures and
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rising costs for labor and materials, which will tend to prevent a 
run-away expansion in natural-gas sales at the expense of competing 
fuels. pe ee | 

. In general, far greater confidence has been shown in the last few 
years as to the adequacy of natural-gas supplies, owing largely to a . 

- growing realization of the tremendous developed reserves in the 
Southwest now within reach of most of the principal cities. The | 

| problem of convincing prospective customers of the dependability of 
natural-gas supplies has always been a real one in the development of 
new markets. The virtual removal of this handicap in many dis- | 

| tricts facilitates to a marked degree the ‘selling’: of natural-gas 
service to new communities. The foregomg does not mean that the 
factor of gas reserves is no longer vital, but it emphasizes the practical 

| importance of an. apparent psychological change in public opinion. 
The effect of this change 1s to render less potent the time-honored 
“dependability”? defense of the vendors of competing fuels. 

| _ State taxes on natural-gas production have been actively discussed 
in recent months, particularly in the Southwest. The tax burden 
carried by natural gas in connection with both production and pipe- 

ae line operations seems more likely to increase than decrease in the 
future. . | | , 

EMPLOYMENT AND EXPENDITURES 

| Data on employment and expenditures at natural-gas wells were 
| compiled by the Bureau of Mines in cooperation with the Census of 

Business for 1935. The accompanying table summarizes this in- 
formation by States. _ | ae 

Employment and expenditures at natural-gas wells in 1935, by States 

| 7 Salaried em- Expenditures (thousands 
Wage earners ployees ! of dollars) 

State | Wages _| Salaries | Supplies Pur- 
Num- | (thou- | Num- | (thou- and Fuel chased 
ber? |sandsof | ber |sandsof| materi- | *4 | electric- 

. | dollars) dollars) als 3 ity 

Arkansas._._._-.------------------------- 27 26 14 23 22 10 (4) 
California_._..-...----------------------- 8 10 4 6 9 3 2 
Colorado.._._.-..-_---..-.---------------- 5 5 3 5 5 3 (4) 
Minois..2 022g 5 6 5) 8B 10} 4) 
Indiana.._..-_-.------------------------- 102 58 70 59 131 18 1 
Kansas_-._.------------------------------ 353 218. 212 | 283 269 50 10 
Kentucky_._-_-.------------------------- 372 174 177 ~ 259 124 75 6 
Louisiana__--...------- eee 210 199 103 165 99 20 (A) 
Michigan ____.-.2-022-. 0 ee 31 26 22 26 22 15 (4) 
Mississippi.........-.------------------_- 12 11 6 10 3 10 (*) 
Missouri. _.--.-.------------------------- 17 10 - 10 13 2 10 (4) 
Montana.-___-..-------------------------- 77 72 61 72 33 19 5 
New Mexico. ..-_-_..-------------------- 6 4 4 6 16 3 (4) 
New York_-__.-.-_.-.----_--------------- 322 362 97 135 307 100 4 
Ohio._...._..._____------_------._-_---.-| 1,118} 1,295 496 | ° 714 750 250 10 
Oklahoma._..-......-----.-----------.--- 405 294 243 288 489 100 10 
Pennsylvania.......-_-.-.--.---.---.----| 1,760 1, 890 528 706 2, 125 800 40 
Texas._.._._.---.------------------------ 443 314 177 234 586 200 29 
Utah, Washington, and South Dakota-_- 5 4 4 6 6 3) 
West Virginia......_..........-....] 1,980] 2,350] 598 850 | 2,000| 567 50 
Wyoming______--_-- 22 26 23 20 36 492 22 (4) 

. United States__-...----------------| 7, 288 7,280 | 2,780 3, 901 7,495 | 2, 288 167 

1 In the field only—salaried employees at central administrative offices included with those employed on. 
crude petroleum. 

2 Number of wage earners determined by averaging the total number reported on pay rolls the 15th of 
each month. 

3 Includes cost of repair parts, machinery supplies, and all other materials and equipment necessary to 
maintain and operate the wells. 

4 No purchases of electricity reported in partial coverage of the State.
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Total wages and salaries for dry-gas production in the field in 1935 
were $11,181,000, or about 20 percent of the total value at wells. 
The average annual wage of about $1,000, received by. 7,288 wage 
earners, is probably somewhat lower than actual rates because at 

- least 1,000 part-time workers are included in the employment figure, 
Many additional field workers were omitted entirely because their | 
compensation for the year was so low as to indicate that they prob- 
ably had other more remunerative sources of livelihood. Salaried a 

__ field employees numbered 2,780 and were paid a total of $3,901,000, oe 
an average annual salary of $1,403. The Eastern States havea =§--§- »- — 
much higher pay-roll expense per thousand cubic feet of gas produced | 
than do the Southwestern States because of the comparatively small 
productivity per well in the eastern fields. : 

Expenditures for supplies and materials at gas wells, exclusive of 
initial drilling costs and fuel, totaled $7,495,000 in 1935. Total 
expense for fuel was $2,288,000 and for electric current $167,000. 

- GROSS PRODUCTION 

| - Virtually all national and State totals of natural-gas production 
represent a summation of the quantities consumed for all purposes. 
Complete coverage of the quantity of natural gas reaching the surface 
by way of the 400,000 or more active oil and gas wells obviously is 
impossible, but for 1935 a particular effort was made to obtain a closer 
approach to gross-production totals than had been obtained ‘pre- : 
viously. Estimates of gross production, which are given in the follow- | : 
ing table by States, represent essentially marketed production plus 
quantities used in repressuring, stored in the ground, or wasted. . The 
figures on wastage are not complete, as no estimates were made of 

_ the quantities blown to the air at wellheads of or unmeasured losses 
in bringing in and operating wells and testing lines. In general, the . 

. figures shown cover residue gas blown to the air, shrinkage at natural- ’ 
~~ gasoline plants, and-an-estimate of transmission lossesbasedonreports = 

of ‘‘unaccounted-for” gas. | oo re | 
Repressuring.—Repressuring is the injection of gas, generally 

natural gas, into partly depleted oil and gas reservoirs primarily to 
increase oil recovery. An incidental but important aspect of repres- | 
suring in many fields is the conservation of large volumes of gas which © : 
would otherwise be wasted. The present firmness of petroleum prices | 
is stimulating the growth of repressuring in many of the old oil fields. : 

In 1935 Oklahoma was the leading State in utilization of natural gas 
for repressuring; 39,055,000,000 cubic feet were returned to oil sands 
in the State for repressuring. In California 34,237,000,000 cubic feet 
were injected in 1935 for repressuring. Repressuring activities in 
nine other States brought the total volume of gas so used in the United 
States to 90,290,000,000 cubic feet, or nearly 4 percent of the gross 
production. | | | |
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a _ Gross production of natural gas in the United States in 1985, by States 

. | . . [Millions of cubic feet] = - ne | 

| | Estimated production ! Estimated disposition — 

‘State | fo fe : 
: '|Marketed! Used in| Stored | Losses 

Brom gas From oil Total | produc- | repres- | inthe | and 
| ‘tion | suring | ground wastage? 

Arkansas..................----..| 4,600] 3,000] 7,600] 6167] 1,02]..._| 410 
Californa............_-.-.-...---.] 9,000 | 341,000 | 350,000 | 284,109 | 34,937] 4,556 | - 27,098 

: Colorado..._-.__---_ ee 2, 900 300 3, 200 2, 843 |...--.---|------_-- 357 
Dlinois_._2 ee 50 . 1,500 1, 550° 1,448 [_o.f 102 
Indiana._.._____.____-----__-__-_- 1, 750 100 1,850 | 1,777 T fie 72 
Kansas......__------------------| 53,000 | 15,000] 68,000] 57,125 |._......|" 87601 5, 116 
Kentucky......-------------| 41,500] - 2500] 44,000] 39,738|. 862 |__..._--.| - 3,701 

. Louisiana_._...-_.____--.-..-..-..-| 242, 000 19, 000 | 261,000 | 249, 450 - 375 |_-.-.-.-- 11, 175 
Michigan....____.-.--.-----| 2,500] 3,000] 5,500] 4,203 J2_...._j.----} 1,297 
Mississippi_.--.---.-.-.-----------} 10, 000 |----------] 10,000} 9, 643 j____ je]: 357 

| Missouri_._.-.----.------...---|. 615 |----.____- 615 609 |__-_.--.-|.-----._- 6 
. Montana_........-.-...._...-_._._| 20,200 800 .21,000 | 19,870 |___..-.-.| | 120 1, 010 
New Mexico.--...-.----------|_ 12,000 | 19,000] 31,000} 27,931 |...-..--|____..___] . 3°069 
New York. .02000007777-] 9} 300 100| 9,400] 8) 288 @|77777T7] 1 108 
Ohio... 22] 48300} 3,700 | 52,000] 49,592 |__|] 2 408 
Oklahoma....._...-----------] 120,000 | 225,000 | 345,000 | 274,313 | 30,055 |---| 31,632 _ 
Pennsylvania._.................._-] 94, 000 5, 000 99, 000 94, 464 896 |. 171 3, 469 
Texas__.._....-...._.-----------| 686,000 | 340,000 1,026,000 | 642,366 | 2,915) . 578 | 380,141 
West Virginia..." """|_ 113,000 |. 12,000 | "125,000 | 115,772 | (3,934 |__| 5, 293 
Wyoming... 77} ag} 000 | 143000 | 36,000 | 26,643 | 7288) 109 | 1, 960 
Other States. .---------L---L----- 290 aewnenenee 290. . 244 wnegernee[an-------] 45 

| a | | fi 493, 005 |1, 005, 000 |2, 498, 005 |1, 916,595 | 90,290 | 11,204 |” 479,826 

). ‘Marketed production plus quantities used in repressuring, stored in the ground, lost in handling, and 
blown to the air. - ee Se 

2 Includes gas blown to the air at “stripper” plants, shrinkage at natural-gasoline plants, and transpor- 
tation losses, but does not include wastage at wellheads. a | po 

Storage.—The storage of natural gas underground is closely allied 
| to repressuring, as it also involves the return of gas to natural reser- 

voirs. The purpose is to conserve surplus gas for future demand. 
At some operations dry-gas reservoirs are used, and at others partly 
depleted oil fields whose structural characteristics are suited to 

| retention of the injected gas. The seasonal variation in demand for 
natural gas perhaps most frequently necessitates gas storage, par- 
ticularly in regions where casinghead gas is used extensively for domes- 
tic and commercial purposes. Under such conditions, some of the 
residue casinghead gas produced during the summer months when 
natural-gas requirements are low is often stored for use in the cold 
season when consumer demands are heavy. | | 

A total of 11,294,000,000 cubic feet of natural gas was stored in 
six States in 1935. The 5,760,000,000 cubic feet stored in Kansas 
and the 4,556,000,000 cubic feet in California represented over 90 
percent of the quantity stored. | 

Waste.—Increasingly vigorous attempts have been made to reduce 
waste in natural-gas operations. The factors affecting waste in the 
transportation and distribution of natural gas are relatively simple 
and easy to classify and they exert a direct effect upon operating 
efficiency. Ordinarily an immediate financial advantage results from 
reducing gas waste within practical limits. This has been an effective 
stimulus to engineering research to improve methods and equipment 
for transporting, metering, regulating, and utilizing natural gas. 
Many technical improvements have made possible a considerable 
reduction in the percentage of gas leakage between the producing 
fields and the ultimate consumers.
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Waste of gas from the standpoint of natural-gas production, how-— | 
ever, is a far more intricate problem, as evidenced by the many 
recent attempts to reduce waste in the Panhandle. The nature of | 
oil and gas production makes the loss of some gas into the atmosphere : 

| inevitable; for example, it is virtually impossible to bring in a gas well 
without some gas escaping. Growing interest in conservation. and | 
increasing opportunities to sell gas or put it to use in many fields 

| have helped to improve operating technique to reduce gas waste. 
_ "There is now a better understanding of the behavior and functions of as 

natural gas in reservoirs, whether dry gas or oil and gas together. =.= 
Realization that the gas has value in as well as above the ground at 
times has had a restraining influence upon uneconomic withdrawals. | 

The greatest losses in recent years and those that have been most : 
difficult to bring under a reasonable degree of control have been the | 
fault of operators whose financial interests seemed best served by 
producing large amounts of gas solely to extract the relatively small 

| percentage of natural gasoline it contained. -Proration and con- : 
servation regulations in States producing large quantities of flush oil 

: have reduced the loss of casinghead gas considerably and continued 7 
- improvement is anticipated. In the Panhandle field of Texas, which | 

was credited with about 67 percent of all the.losses in 1935, tre- 
| mendous volumes of residue gas were still being blown to the air in 

1936, although the average wastage in that year was far below that 
in 1934, the peak year. : | | 

| | MARKETED PRODUCTION ) 

As already stated, the marketed production of natural gas in 1936 
1s estimated as 2,175,000,000,000 cubic feet, or nearly 260,000,000,000 
cubic feet above the final figure (1,916,595,000,000 cubic feet) for 
1935. The estimate for 1936 represents a new record, exceeding the | 
previous high of 1930 by 12 percent. | : 

~~ —~—~Yexas- easily retained- first _rank.among the producing States; in 
fact, its estimated production for 1936 (725,000,000,000 cubic feet) | 
is more than double that of California, which ranked second. | 

The total value of the production at wells in 1936 is estimated as 
$126,150,000 compared with $110,402,000 in 1935. Figures on value 
by States have not been estimated for 1936, but the final figures for 
1935 show that the average value at the wells ranged from 1.8 cents 
per thousand cubic feet in New Mexico to an average of 22.8 cents in : 
New York. The average values at points of consumption for 1935 
ranged from 9.7 cents per thousand cubic feet in Oklahoma to 71.3 
cents in New York. The spread between the average value at the 
wells and the average value at points of consumption was largest in 

~ Washington, Illinois, and New York. | 

153336—37——68 | a
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Natural gas produced in the United States and delivered to consumers, 1906-85, by. 
. _ States, in millions of cubic feet . CS , | 

Year |ArKan-| Califor-| Colo-| Illi- | Indi- | Kan- | Ken- | Louisi- Miehi-| Missis- | Mon- | New | sas’ nia rado | nois | ana sas |tucky]| ana gan | sippi | tana |Mexico 

1906.....--.} (4) 153 | 24 410 | 7,861 |69, 323° 789 | 21,039 |_.-_-_-]_-fe 1907......-.] (4) . 230 (3) 1, 155 | 6,624 (76,707 | 1,303.| 21,288 |_2._.__}_....-- Jo, ween ene 1908.....-._] @) 479 (3) 4,979 | 5,256 |80, 740 | 1,430 | 21,752 |_.---_-|..8 te 1909......._| (4) 2, 324 (3) 8, 473 | 6, 159 |75,074 | 2,097 | 24,365 | 1 fe eee eff. 1910_-..._._| (©) 2,764 | (3) 6,723 | 5,760 |59, 380 | 1,357} 28,110} 9 1 f__-__e |e a------ 1911__.__-..} (4) 6,390} ©) 6, 762 | 4,365 /38, 800 | 1,275 | 49, 786 7 nn ne ne - 1912_...-...) (4) 9, 355 (3) | 5,603 | 3,618 |28,068 | 1,951 |4 14,493 2 |--------|-. feel . 1913... --_| . @) 11,0385.; (3) | 4,767 | 2,921 |22 884 1,821 |4 26,653 2 |--------|-2----_ |e. 1914... 2.) (4) 17, 829 (3) 3,548 | 2,580 |22, 628 | 1,422 |4 26,775 2 |} eee fell. ; 1915_......._-] 5992 | 21,891 (3) 2,690 | 2, 261 |27, 046 |. 1, 667 | 25, 540 2j--------} 6 J____Le: 1916_.-_.__.| 2,388 | 31,643 | @3) 3, 534 | 1,715 {31,710 | 2,107 | 32,081 1 jie 218 |__ 2 1917_...._._| 5,610 | 49, 427 (3) 4,439 | 1,712 |24, 439 | 2,802 | 31, 287 1 jit] © 384, fe 020 . 1018_.._____| 5, 295 | 39, 719 10 | 4,473 | 1,667 |27,825 | 3,022 | 36, 094 1 je.e-.---}) 177 fie. 1919_.._.___| 5, 587 | 55, 607 10 | 3,825 | 1, 407 |16, 150 | 2,057 | 47, 062 ; i ne 858 | 1929._..._..| 9,027 | 66,041 (9 | 3,013 | 1,779 }21,158 | 3,345 | 58, 274 @) fli el 818 |-__.___ 1921......__| 4, 260 | 75, 942 4 | 2,646 | 1,066 |15,717 | 4,820 | 58,004 (4) fille le 336 |______. 1922__._..._] 9, 700 | 84, 580 4 | 3,383 947 | 20, 289 |. 5,872 | 70, 267 | ee 486 @) 1923__..____|24, 215 |131, 434 1} 4,049 | 880 [30,913 {11,953 }112, 031 Lflie-_.-.| 1,470 | @) 
1924__.__.__{36, 616 |189, 692 48 | 4,072 998 | 25, 580 |12,875 |160, 945 1 ji..--.2-| Lo71 je; 1925__......|41, 878 | 187, 789 574 | 4,165 | 1, 168 |26,917 |10, 770 152, 620 (t) f_-----.-] 1,496 | ©) 
1926_.......|48, 566 | 204, 915 554 | 3, 808 901 /38, 095 |10, 410 | 157, 423 (4) j_.-_-____| 2, 283 921 1927_.__..__|30, 450 |212, 364 | 1,725.) 3, 741 1, 124 |42, 646 | 10, 206 | 186, 961 1} 6Q) 4, 253 1, 019 1928... _._._|20, 235 [246,215 | 2,931 | 3, 051 | 1, 290 |45, 644 | 15, 383 [227,821 469 | ~~ (3) 6, 277 838 ~—- 1929... ____]19, 928 |342, 214 | 2,787 | 2, 983 | 1, 012 |38, 469 |27, 588 |261, 138 | 4,526 90 4 9, 659 3, 054 ~ :1930._.._.__]18, 585 |334, 789 | 3,312 | 2,890 1, 217 |37, 630 |28, 023 1278, 341 | 2,075 179 |10,060.| 9, 497 1931_.......|13, 300 }305, 930 2, 536 | 2,130 | 1,337 |38, 742 127, 870 224,155 | 472] 6,048 |10,949 | 19, 354 : 1932__._____{10, 235 | 263, 484 | 2,547 | 1, 769 1, 349 | 40, 690 |29, 005 |201; 561 968 8, 648 113, 295 ; 17, 604 — -1983__..._..] 8, 288 |259, 799 | 2,449 | 1,631 1, 544 |41, 596. {31, 380 |197, 826 | 1, 528 8,679 |14,391 | 19, 148 a 1934_..__...; 7, 024 | 268, 122 | 2,633 | 1,868 | 1, 802 |46, 909 |33, 124 |225,713 | 2,789°| 8) 245 114,971 | 24 075 ' 1935 voosaes| 6, 167 |284, 109 | 2,843 | 1,448 | 1,777 57, 125 (39, 738 }249, 450 | 4, 203 9, 643 |19,870 | 27,931 

| on 

a, a Value at points 
of consumption 

ay Penn- West 7 ' oe | New : Okla- : Wyo-| Oth- . ._. Year. York Ohio homa oo | Texas | Vir- ming | ers Total Total | Aver- 
ginia (thou- | 28e Per | . ; M cubic. oO sands of feet / en . dollars) (cents) 

1966. ..___..| 2, 548 145, 436 3, 520 | 188, 161 (2) 119, 406 () 179 388, 843 46, 874. 12.1 
1907__.-._..| 3, 288 [52, 041 4, 867 }135, 516 (2) 122, 687 (1) - 916 | 406,622 | 54,222 13,3 
1908. _._.___| 3, 843 |47, 442 | 11,925 |130, 476 (2) 1112, 181 (1) 1, 638 402, 141 54, 640 13. 6 1909. ___._..| 4,696 |58, 223 | 28, 037 |127, 697 (?) 166, 435 (@) | 2,125 480,706 | 63, 207 13. 1 
1910.___..__| 6, 010 |48, 232 | 50, 430 | 126, 867 (2) 196, 7U6 (1) 2, 815 509, 155 70, 756 13.9 
1911________| 5, 240 |49, 450 | 67, 276 |108, 869 5, 603 |206, 891 (1) 2, 384 512, 993 74, 622 | 14.5 1912____.__.| 8, 626 |56, 210 | 73,799 |112, 150 7, 470 | 239, 007 (1) 1, 851 562, 203 | . 84, 564 |: 15.0 
1913 __._.___| 8, 515 |50, 612 | 75, 018 | 118, 860 12, 160 | 245, 454 (1) 1, 196 581, 898 87, 847 15.1 1914________| 8,935 |68, 270 | 78, 167 |110,745 | 13, 434 236, 489 (4) 1, 043 591, 867 | 94,116 15.9 
1915... ._..| 7,977 |79, 510 | 87,517 |113, 692 13, 324 | 244, 004 (4) 460 628, 579 | 101, 312. 16.1 
1916_____._.| &, 036 /69, 888 | 123, 517 |130, 484 15, 810 | 299, 319 (1) 724 753, 170 | 120, 227 16.0 1917. ______:] 8,372 |68, 917 |137, 384 | 133, 397 17, 047 |308, 617 (‘) 1, 325 795, 110 | 142, 089 17.9 1918__....__| 8, 461 |61, 261 |124, 317 /123, 813 | 13, 440 |265, 161 | 4,339 | 1,926 | 721,001 | 153, 554 21.3 
1919________| 8, 124 163, 153 1163, 649 | 113, 489 24, 710 |234, 095 | 6, 014 118 745, 916 | 160, 888 21.6 
1920. _____._} 8,419 |58, 938 |154, 467 | 125, 787 37, 063 | 239, 719 [10, 312 41 798, 210 | 196, 194 24.6 
1921__.____.| 6, 583 |47, 412 |124,-058 | 86, 144 44, 504 1174, 921 115, 608 27 662, 052 | 174,617 26.4 
1922. _______| 6,947 |51, 481 |146, 631 |101, 276 | 47,945 195, 288 | 23, 427 22 762, 546 | 221, 5385 29.1 
1923 ._._...-| 6, 497 |53, 812 | 203, 082 | 112, 562 74, 535 | 203, 867 |35, 523 151 |1, 006,976 | 240, 001 23.8 1924. _.__._.] 6,196 |47, 396 |214, 452 |105, 863 |107, 247 |182, 285 |46, 036 148 |1, 141, 521 | 253, 856 22.2 
1925______..| 6, 210 |43, 235 | 249, 285 101, 632 |134, 872 |180, 345 145, 539 76 |1, 188, 571 | 265, 271 22.3 
1926__..._..| 7,027 |47,363 |286, 421 1107, 089 175, 392 |180, 223 |46, 567 61 {1,313,019 | 300, 168 22.9 1927. _.-___-| 5, 908 |51, 381 |326, 864 |105, 709 | 254, 063 | 162,375 |43, 582 | 1, 056 |1, 445, 498 | 317,930 22.0 
1928 ___...__| 7, 224 |56, 341 |320, 861 99, 466 |301, 990 | 163, 018 |47, 490 | 1,595 1, 568, 1389 | 363, 726 23.2 1929. _-....| 8, 387 |57, 936 |357, 893 |101, 951 |464, 928 |167, 333 |44,648 | 1, 169 |1, 917,693 | 413, 276 21.6 1930. _.___..] 9,624 }63, 394 |348 116 88, 706 |517, 880 |144, 180 |43, 219 | 1, 704 |1, 943, 421 | 416, 090 21.4 1931___.____| 7, 868 56, 326 263, 685 | 74,797 |464, 580 |124, 797 |39, 770 1, 790 | 1, 686, 436 | 392,816 23.3 1932__..____| 8, 813 151, 466 |255, 487 61, 611 | 456, 832 |100, 540 |28, 938 | 1, 148 }1, 555, 990 384, 632 24.7 1933 __._____] 6, 865 |47, 929 245, 759 | 63, 579 |475, 691 |100, 653 | 25, 830 909 | 1, 555, 474 | 368, 540 23.7 1934________| 6, 278 |50, 330 |254, 457 86, 238 |602, 976 | 109, 161 | 23, 148 858 |1, 770, 721 | 395, 878 22.3 
1935 _____.__| 8, 288 |49, 592 274, 313 | 94, 464 |642, 366 |115, 772 | 26, 643 853 | 1, 916, 595 | 429, 374 | 22. 4 

See 

1 Less than 500,000 cubic feet. 
? Alabama and Texas included with Lousiana. 
3 Included under ‘Others’; separate figures not available for publication. 
‘Includes Alabama. 
‘ Includes gas piped from Oklahoma and consumed in Arkansas.
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- Natural gas produced and consumed in the United States in 1935, by States 

Produced and delivered to consumers, including Consumed, including receipts from 
oe _- deliveries in other States other States | 

SO , Estimated value | Value at points of . Value at points of 
: Quantity at the wells consumption Quantity consumption 

State a | a | rrr | nr eevee 

. | Aver- Aver- Aver- 
. M cub Per-| age age M cub Ver. age 

cubic | cent per per cubic | cen | per M a 
oo feet | of | ott | cubic. _ Fotal cubic feet of | Total | cubie 

total feet feet | ~ --T otal ~ “YT feet 7 
| (cents) (cents) - (cents) 

Ala_.._--|.------------|.----|.-.--------|-------|--.--------|-------| 10, 5630001 0.6] $2,881,000! 27.3 
Ariz_.....|_..--.-----.-|_---.|.2.-.--.--|_-----.]-....-..-.[-------} -5,603,000| .31 1,963,000] 35.0 
Ark... 6, 167,000] 0.3 $443, 000 7. 2} $1, 400, 000 22.7|  26,476,000| 1.4] 6,012,000 22.7 

Calif...._| 284, 109, 000 44 8} 19, 916, 000 7.0! 81, 485, 000 28.7| 284, 109,000} 14.9] 81, 485, 000 28. 7 . 
Colo_._-- 2, 843, 000 .2 101, 000 3.6 646,000} 22.7 17, 233, 000 9 . 5,659, 000 32.8 
D. C.____j. eee] ef] |e 2, 707, 000 -1| 2,126,000 78.5 
Fla__--.._|-..----------|-----]_----------|-------] eee {eee 692,000; (4) 230,000) 33.2 
Ga___.__-|_- ~~ eee Jee} ef ee] ee &, 082, 000 -4| 3,901, 000 48.3 
JTit___ I, 448, 000 -l 122, 000 8. 4 844, 000 58.3 57, 319, 000} 3.0} 33, 405, C00 58. 3 
Ind--.--- 1, 777, 000 wl 275, 000 21.1{ 1,081, 000 60.8 15, 613, 000 .8| 4, 798, 000 30." 
lowa_....|-------------|-----|-----------|-------|-----------|-------| 19,077,000] 1.0] 6,416,000! 33.6 
Kans_-.--- 57, 125,000} 3.0) 2,925,000 5.1} 18, 153, 000 31.8 72, 806, 000] 3.8] 16, 756, 000 23.0 
Ky..----- 39, 738,000} 2.1) 4,819,000 12. 1} 17, 730, 000 44.6 15, 826, 000 - 8] 6, 902, 000 43.6 
La...-.--| 249, 450, 000} 13.0] 8, 756, 000 3. 5| 46, 468, 000 18.6| 151, 934,000; 8.0] 16, 401, 000 10. 8 
Md_._._.|-------------|-----|-----------|-------[.-.-------[-------| 784,000! @) 639,000| 81.5 , 

Mich_-__-_ 4, 203, 000 .2|. 422,000 10.0} 1,973, 000 46. 9 4, 203, 000 -2| 1,973,000 46.9 ; 
Minn. -~.-|_..--~-----~-|-----}-----------|--++---|-----------|------- 10, 579, 000 -6| 5, 152,000 48. 7 
Miss. ___- 9, 643,000| .5 426, 000 4.4) 2,259,000 23.4 8, 765, 000 -5{ 2, 491, 000 28. 4 
Mo...-.-- 609, 000| () 87, 000 14.3 282, 000 46. 3 33, 060,000! 1.7] 14, 529.000 42.9 
Mont---- 19, 870,000}, 1.0) 785,000}. . 4.0} 5,587,000; 28.1] 216, 832, 000 <9} ~=4, 405. 000 26. 2 
Nebr-_.__-|._----------- |---| bee fee eee 14, 310,000} - .8| 5,291,000 37.0 
N. Mex.- 27, 931,000; 1.5 508, 000 1.8] 4, 292, 000 15. 4 18, 419,000} 1.0) 1,938,000 10. 5 
N. Y_...-| 3 8, 288, 000 -4| 1,892, 000 22.8} 5,909,000) 73.3) -35, 705,000) 1.9} 17,199.000) 48.2 - : 
N. Dak_.|.-.-..-..----|-----|_.--------|-------|------- |---| 13820001 1} 517,000) 37.4 
Ohio. ...- 49, 592,000} 2.6) 8, 148, 000 16. 5|. 24,179,000} 48.81 105,896,000). 5.5] 51,969,000} 49.1 
Okla.....} 274, 313,000] 14 3) 6, 693, 000 2.4] 26, 541, 000 9.7| 258, 598,000} 13. 5} 20, 264. 000 7.8 

. Pa_._...-| 494, 464,000] 4.9) 20, 282, 000 21. 5} 39, 434, 000 41.7 91,601,000] 4.8] 38, 531,000 42.1 
8S. Dak.-. 8.000] (4 . 500 6.3}: 3, 000 37.5 4, 656, 000 .2| 1, 567, 000 33. 7 
Tenn... --}-----.- ee} b e} eef{ et 9, 479, 000 .5| 3, 382, 000 35. 7 
Tex_.-..-| 5 642, 366, 000} # 5! 13, 233, 000}. 2. 1/101, 046, 000 15.7] 525, 697,000} 27. 5} 49, 773, 000 9.5 , 
Utah.-...| . 98, 006]. @) 4, 000 4.1 22, 000 22. 4 8, 747,000} .5| 1, 939.000 22. 2 ‘ 
Va__ ui}. e wee nee] eee ee eee} ee 343, 000) () 341.000}. 99.4 
Wash_..-. 138,000} @) — 11, 500 8.3 95, 000 68. 8 138, 000} (1) 95, 000 68.8. 

__ W. Va..-| 115,772,000] 6.1] 19,612,000] 16. 9} 45,820,000] 39.6] 53, 763,000| 2.8] 14,948,000! 27.8 | 
Wyo.....| 26, 443, 000/ 1.4] 831, 000/ 3.1} 4, 125, 000] 15.5} 18; 904- 000} -1-0| 2198-600} 11-4 

T 7 1, 916, 595, 000}100. 0/110, 402,000; - 4. 8)429, 374, 000 22. 4)1, 909, 901. 000] 100. 0) 428, 074, 000 22. 4 
otal, . . : 

. 1934. ___]1, 770, 721, 000/100. 0/106, 438, 000 6. 0/395, 378,000] 22. 3/1, 764, 988, 000] 100. 0/394, 257, 000 22. 3 

1 Less than 0.05 percen:. 7 | 
* Includes i06,600 M cubic feet piped from Canada. ; 
2 Includes 29,000 M cubic feet piped to Canada. 4 
‘ Includes 44,000 M cubic feet piped to Canada. 
5 Includes 6,727,000 M cubic feet piped to Mexico. . ’ 

WELLS . . 

The increased demand for natural gas caused a material increase in M 
field activity, and 2,070 gas wells were brought in during 1936 com- ~ 
pared with 1,401 in 1935. Most of the completions in 1936 were in 
the Eastern States, but on the basis of potential or initial capacity 
completions in Texas probably outranked those in all the Eastern 
States combined. 

In 1935 the number of producing gas wells declined from 54,130 on 
January 1 to 53,790 on December 31, indicating the abandonment of 
1,741 wells. If the same rate of abandonment is assumed for 1936 
the total number of wells producing at the beginning of 1937 is very 
close to that of December 31, 1984. Although the number of produc- | 
ing wells apparently is not increasing, the size of the shut-in reserves 
probably is growing larger as the large wells in the Midcontinent area 
replace the small wells of the Eastern States. |
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Gas wells in the United States, 1984-36 

Number of Numb ¢ | Number of Numb 

State producing | gas wells | Droducine | yas wells 
Dec. 31 r Dee. 31 ur- 

1934 ing 1935! 1935 ing 1936 ! 

ATK QNSA8 sooo ooo oe eee cece eee eee 170 2 | 180 5 
California......_..-.---.----------------------- 30 34 30 12 

. Colorado......_.---.--------------------------- 20 1 20 1 
Illinois.-..-..----------------------------------|} 90 j_-------------] 80 |_------------- 
Indiana._..---....-.----------------------- = 1, 010 74 970 59 
Kansas_....--.__.--_-_--_---_------------------- 2, 950 39 2, 700 61 
Kentucky...-.._--..--------------------------- 22,350 16 2, 340 10 
Louisiana...._-..2-.--------------------------- 21,360 104 1,370 134 
Michigan- -..--.------.------------------------ 110 103 170 212 
Mississippi.-._..-.-.-.------------------------- 2110 3] 110 4 
Missouri- .-...-_------------------------------- 2160 |_-.-.----.---- 140 |_-2---- 
Montana......-.----------------------++-------- 2 340 17 350 . B4 

. New Mexico..-..-..-----------+--------------- 30 4 30 17 
New York....-.._-.-----.---------------------| >, 080 (3) 2, 030 (3) 
Ohio....-.----------------------- seen 6, 570 245 6, 400 409 
Oklahoma...........---------------------------] 2, 710 110 2, 640 126 
Pennyslvania_-..-...--..---.-----=-------------- 19, 410 361 19, 270 3 131 
TexaS___..__..-_-----ssensae-gen--ee-eeeee ee 2 1,900 276 2, 000 388 
Utah, Washington, and South Dakota_-______- 20 2 30 1 
West Virginia._.....-.-------------------------| 12, 660 304 12, 820 458 
Wyoming....._..-..--.---.-------------------- 100 6 110 8 

| | 2 54, 130 1, 401 53, 790 2, 070 

1 From Oil and Gas Journal. 2 Revisedjfigures. 3 New York inctuded with Pennsylvania. 

| - REVIEW -OF FIELD DEVELOPMENTS BY STATES : 

Arkansas —Froduction of natural gas in Arkansas in 1936 increased 
approximately 2,000,000,000 cubic feet or 30 percent over 1935, ac- — 
cording to information furnished by George C. Branner, State geolo- 
gist. Completion of J. D. Reynolds No. 1 im sec. 27, T. 15 5., 
R. 15 W. (Quachita County), on the northeast flank of the old 
Smackover oil field, opened up new gas reserves in the Permian lime. 

- Four additional wells producing varying amounts of natural gas and 
distillate were completed in the area before the end of the year. Two 
small gas wells were completed in the Smackover area of Union County. 

In Nevada County, the Grove Land & Timber Co. No. 2 was com- 
pleted late in the year with a reported initial capacity of 40,000,000 
cubic feet of gas per day from the Nacatoch sand at 1,242 feet. The 
well is in sec. 10, T. 145., R. 20 W., a few miles southeast of Irma. 

In western Arkansas three gas-well completions were reported as 
follows: One in the Roland-Dora field of Crawford County, one in the 
Vesta field of Franklin County, and one in Sebastian County. Nine 
gas wells were abandoned in Crawford County and two in Franklin 
County. 

An active leasing campaign was carried on during the year in the 
southwestern counties of the State, based upon geophysical and sub- 
surface geological investigations. Increased exploratory drilling is 
expected in 1937. 

California.—The most significant natural-gas development in Cali- 
fornia during 1936 was an increase of almost 17 percent in sales of gas 
to utilities, reflecting a continued expansion in demand for industrial 
and other purposes. The following comments are based on data 
taken from a report by Claude C. Brown, chief engineer, Railroad 
Commission, State of California.
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Total production of natural gas mcreased approximately 15 per- 
cent—from 304,867,400,000 to 350,807,100,000 cubic feet, including 
24 028,900,000 cubic feet blown to the air. Sales to utilities and others 
of 214,574,300,000 cubic feet represented 61.2 percent of gross pro- | 
duction compared with 60.17 percent in 1935 and 59.6 percent in 1934. ) 
The utilities sold 57,000,000,000 cubic feet of natural gas to domestic | 
consumers, 14,000,000,000 to commercial consumers, and 82,000,- : 
000,000 to industrial plants. Twenty-one billion cubic feet were | 
used in generating electric power, 11,000,000,000 were utilized for. - 
company purposes, and 15,000,000,000 were sold to other than oe 
utility companies. Distribution losses were about 15,000,000,000 , 
cubic feet. The total number of meters connected to gas pipe lines 
in California at the end of 1936 was 1,541,000, an increase of 61,000 
over 1935. 

Salient statistics of natural-gas industry in California, 1935-36 1. | 

1985 1936 | 

| Use | rs rs : 
. M cubic | Percent M cubic Percent 

feet of total feet of total 

Repressuring and storage....._...-.-.-----------------| _ 8,892, 700 1.3| 9,772,000 2.8 | 
Gasoline-plant fuel and shrinkage. -_..-..-..-.---------| 50,032, 000 16.4 52, 332, 500 14.9 
Field fuel_.......---....-....--.---_-------------------] 39,310, 000 12.9 43, 783, 200 12.5 . 
Other fuel (refineries) .-_-...---------------------------- 8, 804, 700 2.9 6, 316, 200 1.8 
Sales to utilities and others........._-._.-._--....----..| 183, 453, 400 60.2 | 214, 574, 300 61.2 
Blown to the air.....-----...-....-2s--.s--ss22------.-} 19,374,600 |. 6.3 | 24, 028, 900 6.8 

‘Total net production..........-.-----------------| 304,867,400 | 100.0 | 350, 807, 100 100.0 , 

_! Figures compiled by Claude C. Brown, chief engineer, Railroad Commission, State of California. 

The natural gas now being produced in California comes from 39 . 
principal oil and gas fields of which 30 produce casinghead gas with 
oil and 9 dry gas only. Of the dry-gas fields, Buena Vista Hills, | 

~ Buena Vista Lake, Buttonwillow, McDonald Island, Rio Vista, = = 
Semi Tropic, Tracy, and Trico are in the San Joaquin Valley area, 
and La Goleta is in the Coastal area. The dry-gas fields of the 
State are relatively unimportant, having produced only 5,000,000,000 
cubic feet (1.4 percent of the total) in 1936. - 

The oil fields producing casinghead gas are distributed among the 
three productive districts of the State: San Joaquin Valley, Coastal, 
and Los Angeles Basin. The Kettleman-North Dome field was the | 
source of 109,000,000,000 cubic feet of the 1936 production. Ventura 
with an output of 39,000,000,000 and Belridge with 36,000,000,000 
were the next most productive areas. 

The tremendous gas reserves at Kettleman Hills-North Dome are 
conveniently located about midway between the important markets 
ot San Francisco and Los Angeles. There are 161 wells which range in 
depth from 7,000 to 8,000 feet and produce from five characteristically 
thick pay zones. Original: bottom-hole pressures averaged about 
2,800 pounds per square inch but have now been reduced to 1,250 
pounds in some parts of the field. The productive area covers about 
16,500 acres. . | | 

The first major field discovered in California through the use of 
geophysical methods of prospecting was opened up on June 2, 1936, by 
the K. C. L. Stevens No. A-1 well, 14 miles southwest of Bakersfield
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in Kern County. It is known as the Ten Section field. The dis- 
— covery well made 16,000,000 cubic feet of wet gas per day and 1,093 

barrels of 61.5° A. P. I. gravity oil from 7,900 feet, with a gas pressure 
| of 2,300 pounds on the casing and 1,950 pounds on the tubing. Other 

discoveries of the year included the Rio Vista dry-gas field, the 
Greeley field north of Ten Section, and the Tulare Lake Bed develop- 
ment. Deeper producing sands were proved at Torrance and other 

elds. ; | | 
During the year 802 new wells were completed, of which 790 

produced oil and gas and 12 dry gas only; 772 existing wells. were 
deepened or redrilled and 449 abandoned. 

From the best information available today, a reasonable estimate of 
the recoverable gas remaining in known reserves would approximate 
25 trillion cubic feet. These reserves are thought to be sufficient to 
meet the estimated demand for 50 years. 

7 No major gas lines were laid during 1936. The Tracy gas field, 
San Joaquin County, was provided with an outlet to a trunk line by 
construction of 10 miles of 8-inch line. Several of the newer gas 
fields will probably be connected to markets in the near future. 

| | Colorado.—Natural-gas development continued to be very limited 
| in Colorado during 1936; no new discoveries were made, and only one 
| | gas-well completion was reported. Data have been compiled by 

| H. J. Duncan, supervisor, United States Geological Survey, Casper, 
oo Wyo. . | - | | 

| The lone gas well resulted from a deepening operation in sec. 16, 
: T. 3 N., R. 91 W., in the Thornburg field of Moffat County. A 

| _ Dakota-sand gas well was drilled into the Nugget sand, where it had 
| a flow of 2,500,000 cubic feet per day with a closed-in pressure of 900 

| pounds per square inch. A 22-mile, 3-inch line was laid from the 
| Thornburg field to the town of Craig to augment the failing gas 

supply from the old Craig field. . | 
Of the total 1936 marketed production in Colorado of 2,986,036,000 

cubic feet, 2,791,195,000 came from the Hiawatha field (Colorado 
part) and was piped to Salt Lake City, Utah, and vicinity. The 
balance of the gas produced came from the Garcia (96,000,000), 
Berthoud (41,800,000), Craig (84,576,000), and Thornburg (22,- 
465,000) fields. The Berthoud gas supplies towns in northern Colo- 
rado and Cheyenne, Wyo. Gas in the Garcia field is put through a 
gasoline plant and the residue used for fuel. 

The following gas fields are shut in for lack of a market: Bell Rock 
and Powder Wash, Moffat County; Piceance Creek, Rangely, and 
White River, Rio Blanco County; and Garmesa, Garfield County. 

It is estimated that 787,000,000 cubic feet of carbon dioxide gas was 
produced and wasted in the North and South McCallum fields of 
Jackson County. No commercial use has been found for this gas 
owing to its contamination by oil. 

Illinois. —A. H. Bell, geologist and head of the Oil and Gas Division, 
Illinois State Geological Survey, has furnished the following data on 
natural-gas developments in Illinois. 

No new gas fields were discovered in Illinois in 1936. Three gas 
wells were completed during the year, one in Bond County, one in 
Clark County, and onein Wabash County. The well in Bond County 
extended the producing area of the Ayers gas field to the west, adding 
an estimated 30 acres. The producing sand is the ‘Second Lindley”’ 
(the Bethel sandstone of the Chester series). Initial open-flow capac-
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ity was estimated at 1,500,000 cubic feet per day. The Ayers gas . 
field furnishes gas for municipal and industrial use in the town of 
Greenville. . | | | 

The gas from the new wells in Clark and Wabash Counties is not 
being marketed and is being used only for power on the leases. — 

Indiana.—Although drilling for gas was somewhat less active in 
Indiana in 1936 than in 1935, enough new production was developed 
to check the decline in supply, according to a report furnished by | 

__..M.M. Fidlar, State gas supervisor, Indiana Conservation Department. a 
There were four outstanding scenes of activity in the gas fields of = 

southwestern Indiana. Ten new gas wells were completed in the 
Oaktown field, Knox County, which brought the total number in 
this field to 38. During 1936 the Oaktown field became the largest | 
source of natural gas in the State, furnishing more than 678,000,000 
cubic feet and surpassing the output of the Alford field of Pike County. 
Production from the latter field continued to decline and amounted to 
approximately 400,000,000 cubic feet in 1936. Gas from these fields 
is consumed in cities of southwestern Indiana. : 

Six gas wells of small capacity were completed in the gas area in | 
eastern Daviess County. A pipe line into the area is planned for the : 
near future. In the Tell City field in Anderson Township, Perry 
County, five gas wells were completed, making a total of nine produc- 
ing wells at the end of 1936 with a total open-flow capacity of.approxi- 
mately 20,000,000 cubic feet per day. Five gas wells were added to 
the gas field in Jefferson Township, Pike County, which was discov- 
 eredin 1935. Drilling is expected to continuein 1937. " 

In all, 53 gas wells were completed in Indiana in 1936, of which 10 | 
were of the wildcat ‘variety. The demand for natural gas still exceed- 
ed the State production, and it 1s expected that active development 
will continue in Daviess, Pike, Gibson, and Perry Counties. 

The old Trenton field of northeastern and east-central Indiana con- , 
___ tinued to furnish about 375,000,000 cubic feet of gas annually. Sev- | 

eral wells of small daily potential were completed and were connected ~~~ -—. —— 
to pipe lines serving nearby towns. More than 700 wells are produc- | 
ing gas in the Trenton area, but many of these are used for private | | 
supply. If the Trenton wells are included, over 900 wells were pro- 
ducing natural gas in Indiana at the end of 1936. It is estimated 
that 90 percent of their product is used for domestic and commercial 
purposes. | 7 

Kansas.—Oil and gas development was extremely active and suc- 
cessful in Kansas in 1936. Statistical data on gas-well completions 
have been furnished by Kenneth K. Landes, assistant State geologist, 
Geological Survey of Kansas. 

Kighty-eight gas wells were completed during the year, including 
14 pool openers. Their total open-flow capacity exceeded 800,000,000 | 
cubic feet per day. Among the gas wells are 24 wells which also pro- 
duced oil. Completions in the older fields of eastern Kansas are not 
included because information concerning this area is lacking. The 
discoveries were as follows: Three each in Cowley and Haskell Coun- 
ties, two in Finney, and one each in Barton, Elk, Grant, Pawnee, 
Pratt, and Rice Counties. | 

The Burrton-Stone field of Reno County was the most active area, 
with 18 completions listed. The wells ranged in capacity from 1 to 
30 million cubic feet per day of gas. About half of the wells produced 
moderate amounts of oil in addition to gas. In the Hugoton field of
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‘Stevens and Morton Counties, 17 wells weré completed which ranged 
in capacity from 1.5 to 18 million cubic feet. The other gas field of __ 
outstanding importance in 1936 was Otis, in Reno County. Eleven 
gas wells were drilled, several of which exceeded 40,000,000 cubic feet 

_ per day in capacity. Two of these wells also produced oil. Produc- 
tion in the Otis field comes from’ the Reagan sand. 

At the end of the year development was active in the central and 
western parts of the State, being stimulated by the increased demand. 

| | Kentucky.—The natural-gas industry in .Kentucky continued in 
1936 to follow a course similar to that in 1935. The following infor- 

| mation is taken from a report prepared for the American Institute of 
Mining and Metallurgical Engineers, by C. D. Hunter, geologist, 

: Kentucky-West Virginia Gas Co.; I. B. Browning, geologist and opera- 
| tor, Ashland, Ky.; and N. W. Shiarella, geologist. and operator, 

Owensboro, Ky. | Oo | : — 
Drilling was carried on at about the same, or a slightly increased, 

rate over that of 1935. In the important eastern Kentucky Devon- 
ian-shale gas area of Floyd, Martin, Pike, Knott, and Magoffin Coun- 
ties more than 100 shale wells were drilled to maintain delivery ca- 
pacity that would be adequate to meet pipe-line demands. The. 
open-flow capacity of these wells averaged approximately 400,000 
cubic feet per day each. The discovery and recent development. of 
the large Oriskany-sand gas field in Kanawha County, W. Va., 100 

| _ Iniles to the northeast, have had_no evident effect upon development 
of or demand for eastern Kentucky gas. | | - 

° Seventy-two new gas wells with a total. open-flow capacity of 
70,000,000 cubic feet per day were completed in 1936 in the north- 
western Kentucky fields of Ohio, Hancock, Daviess, McLean, Hen- 
derson, and Webster Counties. The producing sands range from 

: Middle Mississippian to Middle Pennsylvanian in age. Most of the 
, production comes from the Barlow, Jones, and Jett sands of the Chester 

series. - ce, 
| Considerable gas has been produced in connection with the develop- 

ment of the Bates Knot oil field, southwest of Livermore in McLean 
County. This structure is a faulted anticline and has proved a large 
producer of gas from both the Chester sands and the Pottsville sand. 
One well in the Jett sand (Tar Springs) had an open flow of 21,000,000 
cubic feet per day at 1,220 feet. Three wells on this structure had 
flows of 13,000,000, 8,000,000, and 4,000,000 cubic feet, respectively, 
from the Pottsville sand at depths of 750 to 790 feet. 

Increasing quantities of gas are being used in Kentucky for repres- 
suring in the oil fields, particularly in the ‘“‘Corniferous” lime and Weir 
sand pools of eastern Kentucky and to a smaller extent in western 
Kentucky. | 
Lowsiana.—The natural-gas industry in Louisiana in 1936 was 

featured by an increase in drilling and production, particularly in the 
northern part of the State according to information supplied by 
Cyril K. Moresi, State geologist of Louisiana. 

Gas-well completions increased almost 50 percent, or from 104 in 
| 1935 to 155 in 1936. Intensive activity in the Monroe and Rodessa 

fields accounted for this gain and for 87 percent of the new gas wells 
in the entire State. The Monroe field continued to dominate the gas 
situation with 100 completed wells, followed by the Rodessa field with 35. 

Marketed production of gas in Louisiana increased 17 percent over
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1935 to 293,000,000,000 cubic feet. The accompanying table, which. 
shows distribution of gas from the Monroe, Richland, and Epps fields 
of northeastern Louisiana, accounts for most of the gas produced. © 

Distribution of gas produced from the Monroe, Richland, and Epps gas fields, 1935-86 ! 

1935 (M cubie | 1936 (M cubic 
a feet) feet) 

Burned in carbon-black manufacture. -_....-....._.__..---------.-------- 54, 113, 611 ~ 45,916, 169 “oe 
_.... Put into gas pipe lines___....--.----------------------------~------------| 146, 928,933 | __:171, 679, 153 - Oo 

Utilized in the field_...._-.-.---...___.____ eee ee 1, 051, 151 840, 636 , 
Unaccounted for, losses, ete.........._---_.-------.---------.------------ 1, 924, 795 1, 466, 017 

| Total production i 219, 901, 975 a 

! Data furnished by C. K. Moresi, State geologist, Louisiana. 

In the Rodessa field, Caddo Parish, gas production put in lines in- 
creased about 20,000,000,000 cubic feet to 42,411,550,000 in 1936. | 
The next most important gas area was the Sligo field in Bossier | 
Parish, where output almost doubled to 8,756,643,000 cubic feet. 
In southern Louisiana there were important increases in gas produc- - 7 
tion from the Bunkie field in Rapides Parish and the Bosco field in | 
Acadia and St. Landry Parishes. The Jowa field in Calcasieu and 
Jefferson Davis Parishes continued to furnish about 4.5 billion cubic 
feet annually. - 

In the table on Monroe, Richland, and Epps production, it is 
interesting to note that the long-distance pipe lines continue to take 
greater proportions of gas at the expense of quantities disposed of in | 
carbon-black production, field use, and various -losses. Although 
the national demand for carbon black has been increasing rapidly, | 
gas used for its production in Louisiana decreased about 14 percent, 
indicating a tendency to conserve the available gas in this district for 
markets where it commands a higher price. 

Three new wet-gas fields were discovered in the northern part of 
~~the State during the year. The discovery well of the Sibley field, ~~ 

Webster Parish, was completed in June 1936 and had an initial capac- 
ity of 28,730,000 cubic feet per day from the Lower Glen Rose forma- 
tion at 5,590 feet. Two more comparable wells were completed by 
the end of the year, but no pipe-line connection had been made. a 
The Driscoll field, Bienville Parish, was discovered in April 1936. 
The initial production was 70,750,000 cubic feet, also from the Lower 
Glen Rose formation, at 6,141 feet. A third discovery from the same 
formation, now known as the Montcalm field, Lincoln Parish, was 
brought in from a depth of 6,576 feet and gaged 67,634,000 cubic 
feet per day. The two latter wells are producing into pipe lines. 
Gas was produced from deeper sands at Lake Bastineau, Bienville 
Parish, and Sligo, Bossier Parish. 
Michigan.—Rapid growth of the natural-gas industry in Michigan 

continued in 1936. F. R. Frye, petroleum engineer, Michigan 
Department of Conservation, has furnished the following information 
on field developments. —— 

Gas-well completions increased more than 100 percent over 1935 
to a total of 206, 165 in old and 41 in new fields. Initial productive 
capacities were greater on the average than in previous years, being 
influenced by numerous completions in the Six Lakes field, where 
comparatively large wells are common. This gas field has become the
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| largest in the State; it extends more than 10 miles in length and has 
over 200 wells. | , | 

Two new gas fields were developed during the year; the Shaver 
| field in Tps. 10 and 11 N., R. 4 W., Gratiot County, and the Ravenna 

field in T. 9 N., Rs. 14 and 15 W., Muskegon County. In the former, 
wells range in capacity from 1,000,000 to 25,000,000 cubic feet per 

_ day and in the latter from 300,000 to 3,000,000 cubic feet. 
oe Gross gas production is estimated to have increased approximately 

_ 25 percent to 6,864,000,000 cubic feet, including about 1,850,000,000 
a casing-head and the balance dry gas. The Six Lakes, Austin, and 

| Broomfield fields were the outstanding sources of dry gas. All 
produce from the Michigan “stray” sandstone, as do the.other cen- 

| tral Michigan dry-gas fields. | 
The most important natural-gas pipe-line development of the year 

was the construction and placing in service of 235 miles of 22-inch 
line to Detroit from a point near Zionsville, Ind. Deliveries were 
begun on July 9, 1936, and amounted to more than 3,800,000,000 

| cubic feet by the end of the year. The gas is piped from the Pan- 
: handle field of Texas. _ | | 

__ The market for Michigan natural gas was expanded during the year 
| by the inauguration of service to Lansing and Grand Rapids through 

new lines from the Six Lakes area. — — 
Mississippi.—information on natural-gas production and drilling 

| in Mississippi during 1936 has been supplied by Henry N. Toler, 
State oil and gas supervisor. | | 7 

a | The production of 13,004,835,000 cubic feet of natural gas estab- 
lished an all-time record for the State by a wide margin, being 2,619,- 

| 706,000 cubic feet greater than the former peak in 1935. Virtually 
| the entire output came from the Jackson field in Hinds and Rankin 

Counties. The only other production in Mississippi, that from the 
: Amory field, Monroe County, declined to 36,264,000 cubic feet. A 

| total of 5,275,962,000 cubic feet of gas from the Jackson field was 
: piped outside the State to Alabama, Florida, and Louisiana. — 

: Three producing gas wells and three dry holes were drilled in the 
jackson field during the year. No drilling was done in the Amory 

eld. 
Ninety-nine gas wells were producing in the Jackson field and only 

one in the Amory field at the end of 1936. 
Seven dry wildcats were completed in the coastal part of the State. 

In Wilkinson County a show of oil was found in the Cockfield forma- 
tion below 3,800 feet in the Foster Creek Lumber Go. No. 1 well, 

: sec. 8, T.3 N., R.1 E. In the same county, the Lanehart No. 1 well, 
sec. 22, T. 1 N., R. 2 W., had a showing of oil in the Miocene forma- 
tion from 4,572 to 4,579 feet. The most significant wildcat develop- 
ment was the discovery in the Scanlon and Semmes No. 1 well, sec. 28, 
T. 4 N., R. 15 W., Lamar County, of the first salt dome that has been 
found in Mississippi. Salt was encountered below thick anhydrite 
at 2,522 feet. 

| Missouri.—According to the Biennial Report of 1937 of the Missouri 
State geologist, field activity in Missouri during 1936 continued on a 
routine basis, and completions numbered approximately 80, of which 
about 20 were gas wells and 40 dry holes. Almost two-thirds of all 
drilling was done in Jackson County. At the end of the year a pipe 
line was being built into T. 49 N., R. 32 W., to take gas from an 
extension of the old gas field in that area.
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The largest well completed during 1936 had an initial capacity of | | 
2,149,000 cubic feet from the Squirrel sand at 575 feet. It is in the | 
Hammond gas field at Plattsburg, Clinton County. 

Montana.—Drilling and production of natural gas in Montana 
increased moderately during 1936, according to a report prepared by 

: He J. Duncan, supervisor, United States Geological Survey, Casper, - 
yo. | . , | 
In old fields, 31 gas wells with a total open-flow capacity of 155,000,- : | 

_ 000cubic feet were completed. Anew gas discovery of someimportance . 
was made on the Price Dome or Duck Creek-structure in Yellowstone _ 

County by completion of Metzger No. 1 with a capacity of about 
10,000,000 cubic feet daily from a depth of 1,008 feet. It is shut in, | 
as no market is available. Another discovery, probably of minor 
importance, was made on the Winifred structure, Fergus County, when 
a well in sec. 26, T. 22 N., R. 17 E., developed 200,000 cubic feet of 
gas from 392 to 505 feet. A second well was drilled to the sand before 
the end of the year. | 

The only pipe-line activity in 1936 comprised minor extensions to | | 
- gathering lines and the construction of a small distribution system in 

the town of Cole, Phillips County. A booster station was added to the | 
line from the Cedar Creek field to the Black Hills of South Dakota. 

As indicated in the accompanying table total gas production in 1936 — 
was 22,830,626,000 cubic feet, an increase of 16 percent. over that of 
1935. There were substantial increases in withdrawals from the three 
largest fields and smaller increases in the production from all other 
producing fields except Bowes. Industrial sales rose to an estimated 

— total of 9,150,000,000 cubic feet, stimulated particularly by larger 
- demands from the copper industry. Approximately 11,000,000,000 — | 

cubic feet were used for domestic and commercial purposes, 1,680,- 
000,000 in field operations, and 1,000,000,000 in public-utility power 

ants. | 
JP Production and distribution of natural gas in Montana in 1936) : 

— Source ° | Quantity ee 

———_ Destination . denveree 

Field County . feet) 

Bowes..__.._.-..-.--.-.| Blaine__.-...-.--.| Havre and Chinook,.-..-..-.----------------- 431, 895 . 
Boxelder_........--._.-.| Hill___--._._..-.._.|.-...d0--_--------_-----~---------------------- 460, 565 
Bowdoin._._....._.....| Phillips........._.| Malta, Glasgow, Fort Peck, and other towns... 965, 243 
Cedar Creek..........-.| Fallon__.__....-..] Miles City and Glendive, Mont.; Rapid City,| 7, 325, 017 

.§. Dak.; Bowman, Bismarck, and Williston, 
N: Dak,; and intervening towns. 

Cut Bank_-_..._........| Glacier.-.......-..]| Cut Bank, Helena, Butte, Anaconda, and 8, 808, 985 
intervening towns. 

Dry Creek._._......--.--| Carbon. .-.--.--.-| Bozeman, Livingston, Big Timber, and inter- 730, 034 
vening towns. 

_ Hardin__....._..-..-...| Big Horn__..---..| Town of Hardin----.......------------------- 78, 170 
Kevin-Sunburst__-.-...-| Toole._.......----| Shelby, Great Falls, and intervening towns__| 3, 287, 500 
Whitlash.._....._....--| Liberty_..........| Great Falls and intervening towns-.--.---..-.-- 743, 217 

: 22, 830, 626 

1 Data supplied by H. J. Duncan, supervisor, U. S. Geol. Survey, Casper, Wyo. | 

New Mexico.—The principal development in the natural-gas situa- 
tion in New Mexico during 1936 was a marked increase in demand. 
Data on northwestern New Mexico have been compiled by H. J. 
Duncan, supervisor, United States Geological Survey, Casper, Wyo., 
and those on the southeastern part of the State by E. A. Hanson, 
United States Geological Survey, Roswell, N. Mex.
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In southeastern New Mexico 13 gas wells with a total initial capacity 
of 272,000,000 cubic feet were completed, mostly incidental to the 
very active oil-development campaign in Lea County. There was 
little incentive to drill for gas because the available supply greatly 

. exceeds prospective demand for the near future. | 
A total of 16,747,000,000 cubic feet of dry gas was sold in 1936, an 

| estimated 21,000,000,000 cubic feet were processed for gasoline extrac- _ 
tion, and about 2,000,000,000 were used in field operations. — a 

The gas line that carries gas from southeast New Mexico into Arizona 
was extended from Casa Grande to Ajo, Ariz. 

_ Activity continued to be very limited in the northwestern part of the 
| State; only three gas wells were completed. These were all in the 

Kutz Canyon field and had an open-flow capacity of about 4,000,000 
cubic feet. : | 7 

| Sales of gas from the northwestern fields, which increased about 16 
| percent over 1935, were as follows: Blanco 23,944,000 cubic feet, 

Kutz Canyon 1,191,660,000, and Ute Dome 451,848,000. Of the gas 
| produced from Ute Dome, 149,299,000 cubic feet were piped to 

Durango, Colo. It is estimated that 50 percent of the gas produced 
- was used for industrial. and the remainder for domestic and commercial 

| purposes. : nn | 
| | Delivery of a liquid propane-butane mixture from the Rattlesnake 

| field to the Indian agency at Shiprock was begun in April 1936 through 
a a line laid several years ago. Ls 

| Two additional carbon dioxide wells were completed on the Wilcox 
dome, Torrance County, and one in the Bueyeros field, Harding 

| County. In the Bueyeros field four wells were drilling at the end of 
the year, and two dry-ice plants were under construction. <A dry-ice 

| plant with a rated capacity of 30 tons per day has been operating for 
some time on the Wilcox dome gas. | 

New York.—Exploration for natural gas in New York in 1936 out- — 
side of the proved fields was continued at about the same rate as in 
1935. Although fewer wells were drilled, total initial capacity in- 
creased, according to information supplied by C. A. Hartnagel, assist- _ 
ant State geologist. Operations conducted in 9 counties in the central 
and western parts of the State resulted in 43 completions, of which 23 
were producers having a total open-flow capacity of 293,000,000 
cubic feet per day. | 

Development was greatest in the new State Line pool in the towns 
| of Alma and Willing, Allegany County. Fourteen wells were drilled 

to the Oriskany sand at depths of 4,600 to 4,900 feet. Of these, 12 
were productive, having an average capacity of 24,000,000 cubic feet 
and accounting for 97 percent of the new gas developed in the State 
during the year. | 

Six other Oriskany-sand test wells were drilled in Allegany County 
and four in Steuben County, none of which resulted in commercial 
production. Four wells were completed as producers from the White 
Medina sandstone at about 3,600 feet in the town of Leon, Cattaraugus 
County. They had initial capacities of 3,200,000; 2,500,000; 900,000; 
and 50,000 cubic feet per day. 

Several shallow wells, which produce gas from the Trenton lime- 
stone near Camden, Oneida County, were connected to serve that 
town during the year. Through extention of a line that runs south- 
eastward from Binghamton, natural gas is now delivered to consumers 
in Rockland County, only 15 or 20 miles from New York City. .
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A 14-inch pipe line was laid from Potter County, Pa., to Rochester, 

a distance of 92 miles. Its chief customer will be a large industrial 

plant which has contracted for a maximum of 5,000,000,000 cubic 

feet annually. | | 

Another pipe line which was completed during the year comprises | 

63 miles of 10-inch pipe and runs from Potter County, Pa., to a point 

near Arcade, Wyoming County, N. Y. From there one 8-inch line 

extends 43 miles westerly to Sheridan, Chautauqua County, and 

another 31 miles northerly to near East Lancaster, Erie County. __ - 

Ohio. —Drilling in Ohio increased approximately 10 percent during _ — 
1936, according to information in a report prepared by J. E. Schaefer, 

- geologist, The East Ohio Gas Co., for the American Institute of 

Mining and Metallurgical Engineers. In the aggregate, 570 gas wells 

were completed. : | 

The Clinton-sand area in central and eastern Ohio continued to be 

the most important source of gas and experienced the most active 

development, having 226 gas-well completions. A small pool was 

developed in Butler Township, Knox County, during 1936, in which 

13 gas wells with an aggregate open-flow capacity of more than 15 

million cubic feet a day were completed at a depth of about 3,000 feet. 

In lot 9 of Franklin Township, Tuscarawas County, a well was com- 

pleted in the first Clinton sand at 4,354 feet. The initial open-flow 

capacity of the well after it was shot was 828,000 cubic feet and the a 

closed pressure 1,325 pounds. A small gas well was completed in the 

red Clinton sand at 4,272 feet, in lot 4 of Wayne Township, Tuscarawas | 

County. Clinton-sand completions accounted for 200,000,000 cubic | 

feet, or more than two-thirds of the open-flow capacity developed in 

~ QOhio during 1936. | | ) | | 

~ Twenty-nine small gas wells were drilled in the old Trenton lime 

field of northwestern Ohio. Six gas-well completions were recorded 

in the Newburg sand, which produces gas in Summit County and both 

oil and gas in Cuyahoga County. | 

____ Oriskany-sand development was unimportant in 1936. Two wells 
were added to the small Oriskany pool in Madison and Wayne Town- 

ships, Columbiana County, which had an initial capacity of 700,000 

cubic feet each from about 4,450 feet and a closed pressure of 1,700 

pounds. An Oriskany sand failure in sec. 13, Buffalo Township, 

Noble County, encountered dry sand at 4,128 to 4,145 feet, and one in | 

sec. 9, Center Township, Morgan County, found salt water. Two 

efforts to extend production from a small Oriskany gas well in sec. 21, 

Sugar Creek Township, Stark County, resulted in dry holes through 

the Clinton sand. 
In the Berea and shallower sands of eastern Ohio 279 gas wells were 

completed with a total capacity of 76,000,000 cubic feet per day. The 

Berea sand is the second most important productive formation in 

10. 
Twenty-one gas wells were completed in the Devonian shale and 

two in the Gordon sand during the year. | 

Oklahoma.—Developed gas reserves of Oklahoma were greatly 

increased in 1936. Information on field developments has been sup- 

plied by W. J. Armstrong, conservation officer, Oklahoma Corporation 

Commission. 
During the year 126 gas wells were completed, a gain of 15 percent 

over 1935; of these, 11 were wildcat discoveries. Many oil wells in
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the Oklahoma City field were plugged back to gas horizons in the | Pennsylvanian and Simpson sands. The potential production of 130 
gas wells in the field was 1,047,755,000 cubic feet of gas per day, as | 
determined by the Bureau of Mines “back-pressure method.”” Much 

| _ of this gas is used in gas-lift operations in the north part of the Okla- | homa City field. : : ee . 
Oklahoma, with 18 gas-producing sands at various depths up to 

6,500 feet, has one of the largest indicated gas reserves in the country. 
| Perhaps the largest recently developed gas reserve is in the Fitts pool 

of Pontotoc County, where large volumes of gas occur in the Pennsyl- — 
vanian above the oil-bearing horizons. The Cement field, Caddo | 
County, which produces gas from five separate sands, is also an impor- 
tantreserve. Another large potential source of gas is in Texas County 
between the Hugoton field in Kansas and the Texas Panhandle field. 

. Records of the Oklahoma Tax Commission show that 111,607,000,- 
000 cubic feet of gas were produced and sold from dry-gas wells in 
1936 and that 267,016,434,000 cubic feet of casinghead gas were proc- 
essed for extraction of gasoline. — a oe 

‘The gas-repressuring unit operation in the South Burbank oil 
pool, Osage County, continued with conspicuous success during the 
year, and a similar project was begun in the Keokuk Falls pool, 
Seminole County, in the summer of 1936. ae oe - 

, Natural-gas pipe-line construction was limited. to small additions 
| to existing systems. . Twenty-five miles of 8-inch line were laid from 

; Red Oak to Poteau, Okla., and two lines about 10 miles in length 
were laid to the Cement pool from the Chickasha gas field. 
Pennsylvania.—Drilling activity in Pennsylvania in 1936 increased 

somewhat over that in 1935. Data on the northwestern and middle 
_ parts of the State are taken from a report compiled for the American 

| Institute of Mining and Metallurgical Engineers by J. G. Mont- | 
gomery, Jr., superintendent and chief geologist, United Natural Gas 

: oO. 
Co 

: 

_ Shallow-sand development was confined largely to productive areas, | and no important new shallow-gas pools were discovered. The 
_ search for gas in the Oriskany formation continued at about the same 

rate as in other recent years. A well in Kinzua Township, Warren 
County, found gas in this horizon, but subsequently salt water ap- . peared and at the end of the year the value of the discovery was still 
problematical. Another wildcat discovery struck 500,000 cubic feet 
of gas in the Oriskany formation in South Union Township, Fayette 
County. Although the gas was found last August, the well had not 
been completed at the end of 1936 because of drilling difficulties. 
A well in Butler County found salt water in the Oriskany. Other 
test wells were drilled in this formation in Fayette, Washington, 
Lawrence, Beaver, Crawford, Potter, and Tioga Counties. 

Gas production from the shallower sands in 1936 does not appear 
to have changed greatly from that in 1935. The output of the Oris- 

_ kany fields, however, increased almost 8,000,000,000 cubic feet to 
37,700,000,000, owing to a large increase in output in the Ellisburg 

| field, Potter County, and smaller increases in Sabinsville, Tioga 
County, and Harrison, Potter County, which more than offset de- 
clines in the Hebron, Potter County, and Farmington, Tioga County, 
fields. In the first 3 fields 23 new gas wells were brought in during the 
year.
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_ “New outlets for gas from the Oriskany formation were furnished by 
laying lines from the Hebron field to Clarion County, Pa., and. from | 

_ the Harrison field to northwestern New York State. A 14-inch line 
from the State Line field in Genesee Township, Potter County, Pa., 
to Rochester, N. Y., was placed in service in early 1937. | 

South Dakota.—The cities of Pierre and Fort Pierre continued to 
produce and consume the only natural gas produced commercially . 
in South Dakota. E. P. Rothrock, State geologist, states that a show 

. of gas was reported from a depth of 3,660 feet in a well at the Newell _ 
_.. Experiment Farm. ees — 

- Texas.—Gas-well completions in Texas numbered 388 in 1936, an 
increase of 110 over the preceding year. The largest gain was in the 
Panhandle field where there were 161 new gas wells, representing a 
100-percent increase over 1935, in spite of a falling off in total drilling . 
in that district. General drilling increased in all other Texas districts 

| except the North Texas, where 166 (11 percent) fewer wells were 
drilled, and the East Texas field. = © | | 

_. Gas production and disposition figures are taken from reports com- 
piled by the Engineering Department, Railroad Commission of Texas. 
The. total dry-gas production of Texas in 1936 was reported as 

: 575,275,066,000 cubic feet, of which 398,439,953,000 were ‘‘sweet”’ gas | 
and':176,835,113,000 “sour” gas, which has a comparatively high 
hydrogen. sulphide content. Production of. 267,556,475,000 cubic | 
feet, of Gasinghead gas increased the total natural gas produced in the © 
State to the tremendous quantity of 842,831,541,000 cubic feet. 
About 670,000,000,000 cubic feet of gas were processed for extraction , 
of gasoline, and 216,000,000,000 cubic feet were burned in the manu- 
facture of carbon black. The amount of residue gas blown to the air 
was greatly reduced. © . : — | 

A number of new gas areas were discovered during the year. The 
first production in Collingsworth County in the Panhandle district | 

- resulted from a well drilled on the Tinsley ranch, sec. 8, block 13, H. 
& G. N. survey. It produced about 2,000,000 cubic feet initial from | 

1,880 feet. In Hamilton County, North-Central Texas district, a = ~~ 
‘“‘wildcat’’ on the L. T. Rhea farm, David Cook survey, was completed 
for 12,000,000 cubic feet from the Marble Falls limestone at 2,455 feet. 
A second well of similar size was drilled before the end of the year. 
In south Texas drilling was very active, and several new gas fields , 

were found. In southeastern McMullen County a gas well in sec. 86 
on the Rhode ranch was completed in the Whitsett (upper Jackson) 
sand at a depth of 1,810'to 1,822 feet. Three more wells drilled in the 
area In 1936 proved about 1,000 acres for gas production. The Wood 
field in southern Starr County was opened in July by discovery of gas 
in the Frio sand at 963 to 975 feet. The Maetz gas area in Goliad 
County and the South:Cole gas field were also discovered in 1936. | 

Gulf coast operations made large additions to known gas reserves, 
most of which, however, were associated with oil. In Harris County, 
northeast of the city limits of Houston, the Candelaria No. 1 blew out 
after 1 foot of sand was penetrated at 8,101 feet. After being brought 
under control, the well produced large volumes of gas with some high- 
grade oil. The shut-in pressure was 4,800 pounds, the highest ever 
recorded on the Gulf coast. The Lockridge gas field, Brazoria County, 
was opened by the Fairfield No. 1 well, which produced from 6,257 
feet after being plugged. back from 8,698 feet. Other gas discoveries
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include Seabreeze, Chambers County, and three areas in Wharton 
ounty. 7 | os — 
In eastern Texas the development of the Rodessa field was the out- 

standing feature of 1936. About 170 oil wells were drilled from which 
large quantities of gas were taken by pipe lines. Gas production in 
the Long Lake and Cayuga fields increased from about 3 billion to 
more than 10 billion cubic feet. A deeper gas horizon was found in 
the Cayuga field when a test well produced 12,000,000 feet of wet gas 
with distillate from the Trinity formation. New sources of gas from 
the Glen Rose formation were found in the Joaquin field, Shelby 
County, and 6 miles east of Carthage, Panola County. A 50,000,000- 

| cubic foot well in the Woodbine sand was the discovery well of the 
Grapeland field in Houston County. | | —_ 
Demand for gas from the Panhandle field increased substantially in 

1936 over 1935. The capacity of several major trunk lines leading 
north and east from the district was increased by laying new pipe and 

| enlarging compressor installations. Improved conditions in the car- 
| bon-black and natural-gasoline industries stimulated construction of 

new plants in the field for manufacture of these products. : 
a Several gas pipe lines were laid in 1936, and 122 miles of 10-inch pipe 

to serve industrial plants were under construction at the close of the | 
year from the Tomball field to Houston, Port Arthur, and intermediate 
points. The capacity of the line will be about 60,000,000 cubic feet 

| perday. In the Rio Grande Valley, lines were laid to connect McAllen 
) with a Hidalgo Gas Co. line and to bring gas from the Mercedes and 

Mestanas fields, Hidalgo County, to Rio Grande Valley towns. <A 
large system of lines was built in the Rodessa area to gather and market 
the new supplies of casinghead gas developed. Thirty miles of 6-inch 

| line were laid from the Johnson pool, Foard County, to an electric 
a power plant near Quanah, Hardeman County. Lines were built to 

| furnish gas to the towns of Talco, Titus County, and Athens, Anderson 
ounty. | : 

| — Utah—There were no significant changes in the natural-gas industry 
in Utah during 1936, according to a report by E. W. Henderson, district 
engineer, U. S. Geological Survey, Salt Lake City, Utah. Only one 
gas well was completed ; it was in the Clay Basin field, Daggett County, 
and had an open-flow capacity of 16,000,000 cubic feet and a closed 

| pressure of 1,400 pounds per square inch from sands in the Dakota 
formation at 5,738 to 5,782 feet. 

All wells in the Clay Basin field remained shut in during the year 
except for a short period when 44,842,000 cubic feet of gas were pro- 
duced and used in the field for development purposes. ‘The two 
producing wells in the Ashley Valley field, Uintah County, produced 
51,476,280 cubic feet, all of which was used for domestic purposes. 
Two gas wells in the Cisco Dome field, Grand County, were aban- 
doned, and the remaining eight wells continued to be shut in. The 
one gas well on the Last Chance structure, Emery County, did not 
produce during the year. 

The inaccessibility of markets and the abundance of cheap, locally 
muned coal have discouraged development of natural-gas reserves in 

tah. 
Washington.—The natural-gas situation in Washington during 1936 

remained much the same as in 1935, according to a report furnished 
by Harold E. Culver, supervisor of geology, Washington Department 
of Conservation.
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Commercial production continued to be virtually limited to the 

output of the Rattlesnake Hills field, Benton County. The 15 active 

wells in this field supplied 183,177,000 cubic feet of gas to seven towns 

in the Yakima Valley, where it was used for domestic and industrial 

purposes. The compressor plant, which maintains a vacuum on the 

wells in the field, was enlarged during the year as a means of stimulat- | 

ing production. Work was resumed on a deep test well in the hope of 

discovering a new source of gas in the sediments which are thought to 

underlie the basalt flows which now supply gas. | a oo 

ae Progress was reported on test wells in Chelan, Grant, Gr ays Harbor, Bo 

Jefferson, King, Snohomish, and Yakima Counties and in the area 

north of Bellingham, Whatcom County, where small quantities of 

gas are put to domestic use; however, no new discoveries were made. 

~ The production of carbon dioxide gas from the springs and shallow | 

wells near Klickitat, in southern Washington, was increased in 1936 

by drilling several new wells. The capacity of the dry-ice plant which | 

utilizes this gas ‘was increased from 3 to 5 tons per day, and 1,085,551 

- pounds of the product were sold during the year. | 

West Virginia—There was a marked increase in natural-gas 

activity in West Virginia during 1936 in response to the pressure of . 

larger market demand. The following information is taken from a | | 

report compiled by David B. Reger, consulting geologist, Morgantown, | | 

W. Va. : | | 

‘Although no new fields were discovered, large extensions of proved | 

territory were developed, particularly in the Oriskany-sand area of | 

Kanawha County. Forty-five Oriskany-sand gas wells were com- 

pleted with a total initial capacity in excess of 200,000,000 cubic feet 

per day. Their open-flow capacity ranged from 100,000 to 15,000,000 | 

- eubic feet and their closed pressure from 1,200 to 1,900 pounds. The 

productive area, of which approximately 11,000 acres are regarded | 

as proved, extends about 18 miles north and south and 6 miles in | 

maximum width in the Elk, Loudon, Malden, and Poca districts. The | 

_ Middle Devonian brown shale has been found productive of gas in 
wider areas of Boone, Lincoln, Putnam, and Kanawha Counties. Bn 

‘The number of gas wells completed increased only moderately in | 

1936 (to 461 from 417 in 1935), but the open-flow capacity of the new 

wells more than doubled (to 554,119,000 cubic feet). It is estimated 

that at the close of the year about 100 more wells were drilling than 

at the close of the previous year. 
From the gas standpoint, Cabell and Kanawha Counties were out- 

standingly active, contributing over 60 percent of the newly developed 

capacity. The next most active counties were Roane, Ritchie, 

Calhoun, Logan, and Boone. 
In addition to routine extensions to gas gathering systems, one | 

major line was constructed in 1936. It consists of 95 miles of 12%-inch 

pipe extending from a compressor station near Clendenin, Kanawha 

County, northward to Hastings, Wetzel County. A 15-mile feeder 

line of the same size was built to join the main line at Burnt House, 

Ritchie County. The gas is carried into Ohio and Pennsylvania. 

The rated capacity of the line is about 40,000,000 cubic feet per day 

at 300 pounds. The pipe is of seamless steel, and all jomts are 

electrically welded. A calcium chloride brine dehydrator to free the 

gas of moisture was installed at the compressor-station end of the line. 

153386—37——69



1078 MINERALS YEARBOOK, 1937 a 

Wyoming.—Only four gas wells were drilled in Wyoming during 
- 1936, but two of these resulted in the discovery of new gas reserves, _ 

as described in the following abstract of a report compiled by H. J. 
Duncan, supervisor, United States Geological Survey, Casper, Wyo. 

The Hintze No. 1 well in sec. 18, T. 22 N., R. 78 W., on the East 
Allen Lake structure in Carbon County developed approximately 
11,000,000 cubic feet of gas per day from the Sundance sand at 2,044 

| to 2,084 feet. The discovery had not been completed at the end of 
the year because the owners of the well planned to deepen it to search 
for oil production. It is located within a few miles of the Allen Lake- 

| Laramie gas line. | 
The other discovery was made in the Shawnee area, Converse | 

County, when the Salisbury No. 1 well in sec. 27, T. 32 N., R. 69 W., 
produced approximately 7,000,000 cubic feet of gas initially at a 

| total depth of 580 feet. At present there is no other market for the | | 
gas except for fuel in drilling operations. | 

An additional supply of gas was produced with oil from the basal 
| Sundance sand in the Lance Creek field, Niobrara County. 

It is estimated that 34,581,000,000 cubic feet of gas were produced 
in Wyoming in 1936, of which about 10,560,000,000 were casinghead 
and the remainder was dry gas. The Salt Creek field was by far the 

| largest source, with a production of 10,155,890,000 cubic feet of 
casinghead gas (about the same asin 1935). This gas was put through 
gasoline plants and disposed of as follows: 7,029,526,000 cubic feet 
were returned to the oil sands for gas-drive purposes, 1,368,351,000 
were used in field operations and in generation of electricity, 824,670,- 
000 were consumed by gasoline plants and compressor stations, and 
385,767,000 were used for domestic and commercial purposes. Pro- 
duction in 1936 of 1 billion to 3% billion cubic feet of gas each was 
reported for the South Baxter Basin, Big Sand Draw, Lance Creek, 
Wertz, North Baxter Basin, Elk Basin, Little Buffalo Basin, and 
Mahoney fields, which are named in order of their importance. , 

It is roughly estimated that 14 billion cubic feet of gas produced in 
Wyoming were used for industrial and commercial purposes, 7% billion 

| for domestic purposes, 2% billion for field operations, and 2% billion 
for the manufacture of carbon black. 

Very little gas was wasted in the State except that from the Stock 
Oil Co. Allen No. 1 well in lot 52, T. 56 N., R. 97 W., Garland field, 
Big Horn County, which blew out of control on January 19, 1936, 
and remained out of control through December 1936. It is estimated 

7 that 16,000,000,000 cubic feet of gas were dissipated from this opera~- 
tion. 

No trunk pipe lines were constructed during 1936. A new gasoline 
plant capable of processing 5,000,000 cubic feet of gas per day was 
erected in the Lance Creek field. About 1.7 gallons of gasoline are 
obtained per thousand cubic feet and the residue is used for field 
operations and in the carbon-black plant, which consumed an esti- 
mated 2,500,000,000 cubic feet during 1936. There is no other 
market for gas from this field. 

CONSUMPTION 

The consumption of natural gas in the United States is less than 
1 percent under the marketed production, as the excess of exports 
over imports is relatively small and stocks are negligible. The largest 
item in the consumption of natural gas is that representing field use;



NATURAL GAS _ 4079 
é ; . . . og ; , 

this accounts for about 30 percent of the total. The next most 
important uses are ‘Other industrial” and domestic, which comprise 

about 25 and 15 percent, respectively. Natural gas consumed for 
. domestic purposes has the highest value; the average for 1936 was 

estimated as 72.8 cents per thousand cubic feet. The lowest values 
are in field use; this average for 1936 was about 5 cents per thousand 
cubic feet. | | 

Data on the number of consumers of natural gas in 1936 were not 
_. obtained, but the over-all totals may be estimated as 7,500,000 do- yO 

_ mestic, 650,000 commercial, and 40,000 industrial consumers. These 
totals include about 2,500,000 domestic and commercial consumers 
who used mixed gas containing various proportions of natural gas. 

Natural gas consumed in the United States, 1925-85 | 

Domestic and commercial consumption | 

Consumers (th d Billi f cubic feet rs (thousands) illions of cubic fee Average Average 

|__| a | value 
Year cubic feet| ®t Points 

used per of con 

Domestic] Com- Total |D tic] Com- Total domestic tion 
mercial ota. omestle! mercial ova. a ercial. per M 

| a! | cubic feet 
con- 

sumer | (cents) 

1995... | 13,508) 0) 3, 508 1272| (1) 272 77.6 56.0 
1926__..-..-.---.-...| 13,731] (@) 3,731 1989] (1) 939 | 77.5 58. 4 
1927_................| 13,984] () 3, 984 1296 | (1) 296 74.3 60. 8 
1928.__.........-....| 14.344] (1) 4, 344 1301] (a) 321 73.9 62. 0 
1929._.....-.-..----.| 15,098] () 5, 098 1360/ (i) 360 70.6 62. 0 

; 1930__-.--.-.-- 8 2 5,035 2 413 25, 448 296 81 377 69.1 63. 5 
1931__-...-...-.-.-.-| 26,443 2518 | 26,961 294 87 381 54.7 65. 5 
1932.___-....-.......| 2.6, 506 2531 | 27,037 299 87 386 54.8 69.3 
1933.22.22 eee 2 6, 691 2 541 27, 232 283 86 . 869 51.0 68. 4 
1934...-...........--| 26,984 2582 | 27, 566 288 91 379 50. 2 68. 6 
1935__.-....---.....| 27,391 2613 | 28,004 314 100 414 51.7 68.5 

a OC Total eon-— 
Industrial consumption sumption 

Billions of cubic feet Aver- Aver- 

a age age 

. value at value a 
Year points | pi. | Points 

| pet Hlec- Port of con- lions of of con- 
etro- Tic ort- sump- : sump- 

Field Carbon| leum | public-| land Other Total tion oubie tion 
black | refin- | utility | cement trial trial | Pet M per M 

eries | power | plants 4 cubic cubic 
. plants 3 feet feet 

(cents) (cents) 

1925................| 424] 140 88 46 | (8) aig | 916| 123/ 1,188] 223 
1926...............-| 478| 131] 122 53 | (3) mo | 1,0%] 128) 1313} 229 
1927............-.| 549] 144] 123 63 24} m6| 11491] 120] 1445| 220 
1928._.............-| 874] 175| 118 77 31} 275) 1247] 13.2| 1.568] 23.2 
1929...............-| 705| 261{ 104] 118 41} 333| 1,557] 122] 1917] 21.5 
1930_...............| 723] 267 99 | 120 41} 315] 1.565] 11.3| 1,942| 21.4 
1931.............-.| 6871] 196 76| 138 31| 291] 1303] 10.9| 1,684] 23.3 
1932..........-.--.| 529] 168 68 | 107 21| 275| 2168] 10.0] 1,554] 247 
1933.-....-.--..-.--| 491 | 190 66 | 108 22] 312| 184] 9.8) 1553] 237 
1934.-............-| 555 | 230 80] 128 27| 3661 1.386) 9.7| 1,765| 22.3 
1935........-.--..--| 580] 242 30 | 125 o7| 442) 1,496| 9.7] 1,910] 22.4 
a 

1 Domestic includes commercial; separate figures not available. 
2 Includes consumers served with mixed gas. 
3U.S. Geol. Survey. . . 

b 4 Bagley, B. W., chapters on Cement, in Minerals Yearbook and Statistical Appendix to Minerals Year- 
OOK. 

5 Included under “Other industrial’; separate figures not available.



1080 MINERALS YEARBOOK, 1937 | 

Natural gas consumed in the United Siates, 1924-35, by States, in millions 
: : of cubic feet | 

State . 1924 1925 1926 1927 1928 1929 

Alaska.....-.--.-.------------ (1) (1) (1) (1) (!) . (1) 
Arkansas. .-..-.-..-.--___---- 44, 595 51, 543 52, 630 40, 916 37, 763 39, 758 
California._.......-......----.- 189, 692 187, 789 204, 915 212, 364 246, 215 342, 214 
Colorado.._..._..--.---_._-_-- 48 574 504 1, 544 6, 347 14, 362 
Mlinois.....---2.-- 22-8 _ 4,072 4, 165 3, 808 3, 741 3, 051 - 3, 139 
Indiana.____--...------- eee 2, 377 1, 786 1, 854 | 2, 166 2, 259 , 2, 365 
Towa_-._----------+----------- (1) (1) wae een n ene fe -~------- |e --a eee] Q@) | 
KansaS_._.._2-----.---------- 40, 528 48, 684 61, 142 |. 66, 618 72, 671 75, 476 
Kentucky -_-__.-.----.--._-_--- 21, 514 18, 601 18, 126 16, 694 15, 802 19, 444 
Louisiana_.__-......-_--_---_ 163, 469 148, 000. 148, 886 170, 310 188, 755 200, 777 
Maryland_.__--__-_-_------ 679 (2) (1) (2) (1) (1) . 
Michigan. ___..------- ee (4) @) (1) 1 469 4, 526 
Mississippi-_........-...-.--..|-.---.------}------.-----|__---- ee (1) (1) 574 

Missouri_...-.-.--....----..-- 5, 394 5, 372. 5, 819 6, 584 9, 766 15, 078 
Montana. -_......--..---_----- 2, 228 2, 608 3, 295 5, 455 7, 265 9,332 _ 
New Mexico.....-______..____|_--.--_.2 (1) ~ 921 1, 019 854 1, 021 
New York_-..----.._----_---- 16, 506 16, 503 17, 864 16, 175 17, 918 18, 192 
North Dakota.._....._.-___-- (1) (1) () 2 (1) (1) 
Ohio....-..--- 2 eee 111, 353 111, 969 115, 719 112, 603 122, 484 126, 631 
Oklahoma_._..__....-__------ 183, 451 209, 458 244, 993 286, 485 285, 333 329, 295 
Pennsylvania.__....._._._.-_- 123, 932 119, 475 125, 836 121, 982 116, 150 - 122, 876 
South Dakota___..___-____._- 3 4 10 92 214 1, 717 
Tennessee___..-..--- 2 1 9 11 9 ¢3) 5, 395 
Texas_....---.-.--..-.----.---] | 107, 447 142, 485 187, 341 269, 944 318, 718 465, 526 
Utah.._------2--- ee |e |e] ee (1) 1, 105 1, 539 
Washington..___._.-..--.22..]--.--------_|----------- |e |---| (1) 
West Virginia__...........-__- 79, 240 74, 250 72,784 | 66, 200 67, 272 73, 856 | 
Wyoming..._.22 2 le 44,879 . 44, 427 45, 605 42, 559 46, 549 43, 500 
Other States___._..____.-.-__- 74 737 790 1, 781 1,019 858 

Total__.......-...-----.| 1,141,482 | 1, 188,439 | 1,312,853 | 1,445,244 | 1, 567,979 1, 917, 451 
a ———<—m—v—myqyqyqawq<wan$”nanonqqqneeeree ee eEeeeeeeoeoeoeOeOEOEeeeeeeeeeeZ 

State 1930 1931 1932 1933 1934 1935 — 

Alabama....._-2.--22 2-28. 1, 155 8, 458 5, 827 7, 510 7, 932 10, 563 
Alaska........-. 2222-2 eee (1) _ () (2) 19 j_.._.-----fee eee 

, Arizona_.........-.2.------2-|------- eee (2 3) 2, 274 2, 513 4, 729 5, 603 
Arkansas. ....-..---.--2----.. 38, 231 32, 278 25, 330 22, 775 25, 075 26, 476 
California__......22 22222-2222 334, 789 305, 930 263, 484 259, 799 268, 122 284, 109 
Colorado. -......----_-_- oe. 16, 642 16, 892 16, 409 15, 862 16, 449 17, 233 
District of Columbia_.__._..-_]-----.------ 3 1, 388 1, 688 2, 046 2, 640 2, 707 
Florida. ...-... 2.22222 |e eee 3 357 618 494 554 692 
Georgia...--.-.-.----2.-_e 1, 497 4, 904 8,947 4, 450 5, 357 8, 082 
Ilinois..-..-. 222-2. 9, 602 14, 050 | 29, 432 33, 341 45, 084 57, 319 
Indiana._..-...2- 2-2-2 _ 8. 2, 515 ' 4, 695 11, 651 5, 996 12, 864 15, 618 
Towa...---..-..------------_-- (1) 3, 522 7, 533 11, 408 16, 636 19, 077 
Kansas. ........-..-_-__--__.-- 75, 635 65, 609 56, 965 57, 032 65, 599 72, 806 
Kentucky_-_..-...-----_--_---- 15, 966 15, 533 13, 698 13, 222 14, 106 15, 826 
Louisiana_......-.-_.._______- 184, 096 131, 986 118, 215 115, 800 137, 413 151, 934 
Maryland. __..--.-.-.2-2--_- (1) 679 639 667 752 . 784 . 
Michigan--_....-..2 2222-222. 2, 075 472 968 1, 528 2, 789 4, 203 
Minnesota.-__.......--.-._-_--_|------------ (2 4) (4) 3, 547 7, 125 10, 579 
Mississippi. .......---..---.-- 1, 735 4,370 5, 762 5, 818 7, 219 8, 765 
Missouri......-.-..----.-__.-- 26, 122 24, 261 25, 310 27, 584 29, 792 33, 060 
Montana. ..-.---_-__-.---____ 58,065 5 8, 359 5 11, 100 5 12, 222 § 12,444 5 16, 832 
Nebraska_...-..-..-.-_-_----_- 1, 098 4,817 | 8, 661 10, 293 12, 789 14, 310 
New Mexico.__...._._________ 3,935 | 12,448 11, 880 13, 400 15, 625 18, 419 
New York..__....-_-__-_____ ee 18, 991 16, 956 16, 724 19, 912 31, 209 35, 705 
North Dakota_-_______________ (1) € 885 42, 133 1, 020 1,112 1, 382 
Ohio.--....-.- 22-2222 eee 125, 816 107, 460 94,414 92, 762 94, 998 105, 896 
Oklahoma. _._--_..-2----_ 320, 851 248, 949 246, 741 242, 494 249, 721 258, 598 
Pennsylvania_._.___._._..____ 108, 218 92, 629 76, 935 73, 627 87, 474 91, 601 
South Dakota.___..-_..---__. 2, 905 2, 803 2, 776 3, 264 3, 901 4, 656 
Tennessee.._._.--_-.-_-_.---- 7, 334 7,623 7, 683 7, 369 8, 062 9, 479 
Texas_........---_---_----- 526, 160 447, 632 414, 644 412, 428 501, 047 525, 697 
Utah... 222 4,045 2 6, 497 25, 721 5, 853 6, 776 8, 747 
Virginia. ___ 2-2} eee 3 75 143 213 292 343 
Washington. _.___.--_________ (1) (2) (2) iil 104 138 
West Virginia. __....________. 62, 882 55, 115 46, 281 46, 933 52, 353 53, 763 
Wyoming ______--__-- ee 40, 219 36, 622 23, 749 20, 087 16, 844 18, 904 
Other States.__..__.._-_.--__ 1,065 |.---.----2-2]-2 ele |---| [eee 

Total._.-.....-.-.------} 1,941, 644 | 1,684,249 | 1,554,335 | 1,553,399 | 1, 764, 988 1, 909, 901 
eee 

‘ Included under ‘“‘Other States.’’ . 
? 1931: Utah includes Alaska, Arizona, and Washington; 1932: Utah includes Alaska and Washington. 
3 Service inaugurated in 1931, hence figures represent operations for only part of year. 
* North Dakota includes Minnesota. 
5 Includes natural gas piped from Canada.
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Treated for natural gasoline —Until 1935 the trend in the average 
yield of natural gasoline per thousand cubic feet of gas processed was 
downward, owing to the treatment of increasingly large volumes of 
lean natural gas in the Texas Panhandle field and to progressively 
greater stabilization. However, the average yield increased in 1935 | 
and 1936 because of the curtailing of operations at the “stripper” | 
plants in the Panhandle and the rapid growth in natural-gasoline 
production in the east Texas field, a high-yield area, and in 1936 

. because of the growth in importance of production at Rodessa, where 
the casinghead gas is also relatively rich. PES ~ 

Natural gas treated at natural-gasoline plants in the United States, 1926-35, by 
| States | 

| | [Millions of cubic feet] | | | 

| Be State 1926 1927 1928 1929 1930. - 

Alaska. ...._---..-.----------------------- 25. 15 20 27 30 
| Arkansas. _._-.-.-.--------2-ssse-ec-e-e--| 20,903 20, 566 13, 030 11, 644 11, 624 

 California..........-.-...--.--.--..---.---| 284,365 | 382,676 | 380,059 | 617,648 627, 733 
Colorado.....-..---..--------------------- 390 1, 455 3, 498 1, 880 1,926 
Illinois. .........--------------------------] . 3, 674 3, 582 2, 999 2,760 | 2,721 
Indiana. ...._..__-_.-_-------1------- fen ee fe fee eee] 2. 1 
Kansas___.......-.--.----------.---------- 30, 801 28, 906 33, 091 47, 565 56, 582 
Kentucky.._.--._----.-------------------- 26, 621 27, 994 25, 801 23, 479 25, 482 
Louisiana... -.-..------------------------- 111, 537 118, 191 129, 513 153, 370 181, 582 
New Mexico__..._..---------.------1------ 884 998 731 "555 2, 381 
New York....-....------------------------ 500 539 | -441] - 598 643 
0) 1 a 10 42,623 | 49, 572 43, 901 86, 465 
Oklahoma.._____-----------.--------.-----] 235, 157 262, 703 275, 961 314, 649 ~ 330, 291 
Pennsylvania__-...-.-.--.-.------.-------- * 638, 819 47, 424 49, 542 50, 789 41, 848 

. Texas.....-..--------.--------- eee 181, 243 265, 699 309, 769 479, 543 584,974 — 
- West Virginia.......-...--.------.-------- 166,135 |. 152, 297 164, 120 177, 606 155, 065 
Wyoming....20 22222222 2teeeeeeeee----] 34,818 35,580]. 35,317 33, 278 “29, 480 

| | 1, 206,300 | 1,341,248 | 1,473,434 | 1,959,294| 2, 088, 778 
Percent of total consumption..........---- | 92 ' 93 94 1102 1108 

7 State fe 981 1932 | 1933 1934 1935 

___ Alaska.__..--.-._------------------------- 5] 19 20 |_...---.----|------------ 
Arkansas... 2... 2222s snes} > 8 788-| 6, 388-4, 949- | 8 250-8 87a 
California............-.-.------...-...---.| 470,096 | 345,085 | 326,016 | 325, 629 310, 016 
Colorado. ..2..--i.---.-.---.-------------- — 824 | 627 547 511 - 222 
Mlinois-...-.-.-..--.-.-.-----2s seen eee ee 2, 106 1, 924 1, 701 1,512} 1,076 
Indiana_..._........-...----.---------.--- (?) (3) ween een n ee nn| oe pene nnn ne [ee ne ne nen eee 
Kansas...-.-.-.-.------s-sseeeeeeeseeewee.| 4, 861 46, 20 52, 939 69, 859 87, 669 
Kentucky......--...-.....-_--------.----- 23, 281 23, 948 22, 244 21, 704 29, 772 
Louisiana. ......-...-....--..------------- 134, 238 106, 239 80, 891 70, 534 81, 868 
Michigan......._..-----.---.-.------.-----]---.--------|---------- 444 410 1, 755 
Montana._...-_.-...---.--------------.---|---.--------]------ 4, 358 4,114 6, 382 
New Mexico......-......------------=----- 12, 590 9, 230 10, 399 11, 904 11, 786 
New York........------------------------- 487 430 406 375 27 
Ohio. .._..-.----_---- eee 25, 666 24, 613 21, 901 25, 100 29, 622 
Oklahoma...............--------..---.1--- 285, 029 315, 727 351,989 |. 299, 183 260, 757 
Pennsylvania..............-.-.-.----.----- 36, 414 28, 627 31, 810 29, 346 33, 348 
Texas. ...-.-..--...-...- ssn ene eee] 879,327 | 467,295 | 582,148] 787, 078 828, 570 
West Virginia_..._.--..-.---.-.-.-.-.-.---} 128,670} ~—-100, 171 90,072 | 108,097 118, 789 
Wyoming......_._.-.-.------------e------| 27,717 23, 343 18, 630 17, 566 16, 970 

1,790,119 | 1,499,756 | 1,551,464] 1,776,172| 1,822, 000 
Percent of total consumption _.._.....----- 1106 96 100 1101 95 

1 Exceeds 100 percent, as part of the natural gas treated for natural gasoline is blown to the air and not 
included in total consumption. 

3 Less than 500,000 cubic feet.
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These events apparently account for the reversal in the trend of — 
gasoline recovery. The low average of 0.86 gallon per thousand 
cubic feet in 1934 was increased to 0.91 gallon in 1935, and probably 
a moderate increase carried over into 1936. It is estimated that | 
1,900,000,000,000 cubic feet of natural gas were treated for the extrac- 
tion of gasoline in 1936, an increase of about 80,000,000,000 cubic 
feet over 1935. The total so treated was about 88 percent of the 
total consumption of natural gas in the United States in 1936, com- 
pared with 95 percent in 1935 and 101 percent in 1934. This decline 
in ratio results primarily from the progressive reduction in the wastage 
of residue gas. 

The accompanying table on natural gas treated at natural-gasoline 
plants by States indicates the conspicuous growth of the natural- 

| gasoline industry in Texas during the past 10 years. The quantity 
of gas processed in California in 1929, 1930, and 1931 increased 

| substantially, but aside from this period such operations in California 
and Oklahoma have remained relatively stable. Among less im- 
portant States in the industry, West Virginia and Louisiana have 

Oc treated gradually less gas, and Kansas has treated more, particularly 
since 1932. Quantities of gas treated in the United States have 
increased annually since the low point of the depression in 1932 but 
are still less than in 1929-31. 

Domestic and commercial.—The volume of gas used for domestic 
purposes increased about 10 percent in 1936 to an estimated total of 
345,000,000,000 cubic feet, compared with 313,498,000,000 cubic 

_ feet in 1935. Its value at points of consumption increased about 
7 percent to $251,000,000. An increase in the quantity of gas con- 
sumed by the average domestic customer probably reduced some- 
what the average unit price received by gas companies, as most 
price schedules offer advantageous rates on gas used in excess of a 

| prescribed minimum. Commercial demand is estimated to have 
expanded almost 13 percent over 1935—to 113,000,000,000 cubic feet 
having a value of about $55,000,000. Sales of gas to domestic and 
commercial users combined accounted for 64 percent of the total 
revenue from natural gas in 1936 but represented only 21 percent of 
the total volume consumed.



| 
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Domestic and commercial consumption of natural gas in the United States in 1985, by States! 

Domestic | Commercial : Total 
—————_—— |]  SSSSSSSSSSSSSSSsesFFFFeSSeSSeeSSESEN 

Value at points of Value at points of Value at points of 
State consumption consumption consumption 

Consumers | M cubic feet f Consum-| 17 cubic feet Consumers | M cubic feet 
Total | “ase | °* Total | Average Total | Average: (cents) (cents) | (cents) 

Alabama. ween nw nn ne wenn ne 23, 310 860, 000 $1, 160, 000 134, 9 2, 810 489, 000 $252, 000 51.5 26, 120 1, 349, 000 $1, 412, 000 104. 7 ‘ 
Arizona....--..-------.-- 20, 410 361, 000 756, 000 209. 4 1, 9380 462, 000 264, 000 57.1 22. 340 — 828,900 | 1, 020, 000 123.9 
Arkansas.............._.- 58, 510 4, 796, 000 2, 677, 000 55.8 10, 290 2, 591, 000 974, 000 37. 6 68, 800 7, 387, 000 3, 651, 000 49.4 
‘California................ 1, 373, 220 53, 101, 000 49, 802, 000 93. 8 83, 270 15, 958, 000 9, 427, 000 59. 1 1, 456, 490 69, 059, 000 59, 229, 000 85.8 
Colorado... ee 86, 110 3, 854, 000 3, 266, 000 84. 7 7.830 | ~—-1, 145, 000 711, 000 62.1 93, 940 4, 999, 000 3, 977, 000 79. 6 District of Columbia..-.- (3) (2) (?) @) () @) (2) () (2) (2) () (2) | Florida_._...........-..-- 2, 980 71, 000 118, 000 166. 2 280 34, 000 26, 000 76. 5 ~ 3, 260 105, 000 144, 000 137.1 . 
Georgia. or esecnnenwccn ene 66, 400 2, 571, 000 2, 664, 000 103. 6 4, 410 1, 568, 000 601, 000 38. 3 70, 810 4, 139, 000 3, 265, 000 78.9 
Mlinois......-2.--2-22. 2. 1, 086, 330 17, 379, 000 22, 789, 000 131.1 60, 940 3, 431, 000 3, 589, 000 104. 6 1, 147, 270 20, 810, 000 26, 378, 000 126.8 2 
Indiana...2222.2222 22.2. 166, 750 1, 739, 000 1, 848, 000 106. 3 8, 830 249, 000 237, 000 95. 2 175, 580 1, 988, 000 2, 085, 000 104. 9 > dowa.........-.---..-.--- 104, 060 3, 021, 000 3, 483,000 |} 115.3 7, 350 1, 225, 000 728, 000 59. 4 111, 410 4, 246, 000 4, 211, 000 99. 2 Ky “‘Kansas__.....-.-.22..-.-- 182, 870 13, 060, 000 8, 141, 000 (62.3 19, 930 6, 877, 000 2, 336, 000 34. 0 ‘202, 800 19, 937, 000 10, 477, 000 52. 6 ct 
Kentucky-......-.- 2. .__- 148, 770 7, 584, 000 4 311, 000 56.8 17, 340 1, 888, 000 973, 000 61.5 166, 110 9, 472, 000 5, 284, 000 55.8 bo 
Louisiana. ......-.....--. 140, 540 6, 842, 000 4, 860, 000. 71.0 17, 140 4, 171, 000 1, 551, 000 37, 2 157, 680 11, 013, 000 6, 411, 000 58. 2 > 
Maryland...-.._..-....-- 2 170, 510 2 3, 012, 000 2 2, 506,000 | 283.2 28, 610 2 432, 000 4 328, 000 275.9 2 179, 120 2 3, 444, 000 2 2, 834, 000 282.3 -. Michigan.............-.- 40, 660 1, 359, 000 1, 250, 000 (92.0 2, 070 251, 000 144, 000 67.4 42, 730 1. 610, 000 1, 394, 000 86. 6 
Minnesota. # een ew ne wencee 126, 090 3, 064, 000 3. 256, 000 106. 3 6, 430 1, 226, 000 513, 000 41.8 132, 520 4, 290, 000 3, 769, 000 87.9 Q2 
‘Mississippi_.......-...... 28, 800 1, 929, 000 1, 343, 000 169. 6 5, 130 1, 279, 000 420, 000 32. 8 33, 930 3, 208, 000° 1, 763, 000 55. 0 > -Missouri.....-...-..-..-- 346, 400 9, 625, 000 8, 636, 000 89.7 32, 040 3, 371, 000 2, 214, 000 65. 7 378, 440 12, 996, 000 10, 850, 000 83. 5 TR 
Montana...........22..-. 29, 310 4, 580, 000 2, 216, 000 (48. 4 4, 340 2, 984, 000 883, 000 29. 6 33, 650 7, 564, 000 3, 099, 000 | 41.0 
Nebraska. ..............- 104, 610 4, 003, 000 3, 117, 000 ‘77.9 5, 580 912, 000 548, 000 60. 1 110, 190 4, 915, 000 3, 665, 000 74. 6 
New Mexico. ..........-- 12, 900 1, 013, 000 742, 000 (73. 2 1, 160 648, 000 214, 000 33.07 14, 060 1, 661, 000 956, 000 57.6 New York.............-. 364, 970 14, 180, 000 11, 742, 000 ($2.8 31, 260 1, 971, 000 1, 565, 000 79. 4 396, 230 16, 151, 000 13, 307, 000 82. 4 
North Dakota._-.__...._. (3) (3) (3) (3) (3) (3) (3) ) (3) (3) (3) (3) ‘Ohio. ............----.... 1, 109, 030 54, 675, 000 32, 724, 000 59.9 | 107, 200 11, 032, 000 6, 311, 000 57.2 | 1,216, 230 65, 707, 000 39, 035, 000 59. 4 
‘Oklahoma.._..........._. 212, 020 18, 114, 000 8, 153, 000 (45. 0 28, 190 7, 022, 000 2, 345, 000 33. 4 240, 210 25, 136, 000 10, 498, 000 41.8 
Pennsylvania. ..........- 619, 760 32, 847, 000 20, 413, 000 62.1 53, 760 7, 209, 000. 4, 045, 000 56.1 673, 520 40, 056, 000 24, 458, 000 61.1 . 
South Dakota...........- 12, 380 880, 000 707, 000 /80.3 1, 460 986, 000 388, 000 39. 4 13, 840 1, 866, 000 1, 095, 000 58. 7 
“Tennessee.......-.-_--_-- 36, 910 1, 817, 000 1, 651, 000 | 90.9 4, 760 1, 536, 000 615, 000 40.0 41, 670 3, 353, 000 2, 266, 000 67.6 Texas.........-----.. 22 611, 380 25, 835, 000 21, 044, 000 81.5 56, 930 13, 081, 000 5, 095, 000 38.9 568, 310 38, 916, 000 26,.139, 000 67.2 
Mtah._.... ee 3 24, 950 3 2, 216, 000 3 1, 432,000 | § 64.6 31, 290 31,018, 000 3 367, 000 ? 36.1 3 26, 240 3 3, 234, 000 3 1, 799, 000 3 55.6 
Virginia.............-..-. (3) (2) (2) (4) (?) (2) (?) (2) f (2): (2) (2) . 
Washington._..___-...... (3) (3) (3) | @) (3) (3) (3) (3) 3) (3) (3) (3) “West Virginia...........- 162, 730 16, 404, 000 6, 022, 000 | 36. 7 18, 400 4, 312, 000 1, 470, 000 34,1 181, 130 20, 716, 000 7, 492, 000 36, 2 
“Wyoming.......-22. 22. 17,020 2, 706, 000 1, 111, 000 4L1 2, 000 829, 000 252, 000 30. 4 19, 020 3, 535, 000 1, 363, 000 38. 6 

Total, 1935_........ 7, 390, 690 | 313, 498,000 | 233, 940, 000 | 74.6 | 612,960 } 100,187,000 | 49,386, 000 49.3 | 8,003,650 | 413, 685,000 | 283.326, 000 68. 5 ome 
1934. _...-.2. 6, 983,410 | 288, 236,000 | 215,029, 000 74.6 | 582,140 91, 261,000 | 45, 287, 000 49.6 | 7,565,550 | 379,497,000 | 260, 316, 000 - 68. 6 eS 

| QO . 

1 Includes natural gas used with manufactured gas. # Maryland includes District of Columbia and Virginia. 8 Utah includes North Dakota and Washington. Od 

| . . 

| oe
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Field.—Natural gas used in field operations, which include the 
| generation of power for drilling, reconditioning, and pumping wells 

and other purposes, is thought to have increased about 10 percent 
over 1935 to 640,000,000,000 cubic feet in 1936. Natural gas used in 

_ the drilling of wells for oil and gas, a major field use, increased 19 
percent in 1936, and other field uses showed similar gains. Power — 
equipment used in oil fields for compressing gas and for pumping oil 

, and water probably has been utilizing progressively larger amounts 
| of natural gas in recent years. 

| Carbon black.—The consumption of natural gas by the carbon-black 
| industry reached new high levels in 1936 in response to a record- 

breaking demand. The total quantity of gas burned at carbon-black 
plants in 1936 was 283,421,000,000 cubic feet—17 percent more than 
in 1935 and almost 17,000,000,000 cubic feet more than in 1930, the. 

| previous record year. | oo | 
a _ - Petroleum refineries—From 1927 to 1933 the use of natural gas as 

a refinery fuel declined steadily, as many companies found it econom- 
ical to use their own still gases as fuel rather than to purchase natural 

_ gas. In 1934 and 1935, however, the trend was the other way with 
the growing realization that still gases, or some fractions of them, were 
more valuable as processing material in motor-fuel manufacture. In 

| 1935 natural gas burned as fuel at petroleum refineries totaled 
80,175,000,000 cubic feet; probably the total in 1936 was somewhat 

: larger, as crude runs to stills increased materially in 1936 over 1935 
| and prices of competing fuels were generally higher. | 

| Electric public-utility power plants.—Public-utility power plants 
increased their use of natural gas as fuel in generating power to 

| 156,080,000,000 cubic feet in 1936, the largest consumption in recent 
years and almost 25 percent higher than in 1935. This pronounced 

| ) increase, which was proportionately greater than the rise in electric- 
| power generation in the country, indicates a growing preference for 

natural gas instead of fuel oil and coal. a 
Portland-cement plants.—The portland-cement industry, which has’ 

shared in the recent expansion in industrial activity, consumed an 
estimated total of 36,923,000,000 cubic feet of natural gas in 1936, 
a gain of 38 percent over 1935 but less than the record levels of 1929 
and 1930. 

. Other industrial.—The trend in sales of natural gas for industrial 
purposes, other than those mentioned, is important chiefly as it throws 
light on the competitive fuel situation in the manufacturing industries 
and the degree to which the interstate systems have augmented their 
domestic and commercial business with off-peak industrial loads. 
Indications are that sales of natural gas for miscellaneous industrial 
purposes increased about 16 percent in 1936 over 1935. As this gain 

| exceeded the percentage increase in total consumption and probably 
_ was greater than the increase in total B. t. u. consumption of the 

enterprises using natural gas, it may be assumed that natural gas 
maintained its competitive position as an industrial fuel. Moreover, 
this business'probably was more profitable in 1936 than for several . 
years, as the volume of sales for’preferential uses has grown to a point 
where the temptation to sell wholly on a volume basis has been 
virtually removed.



fo 

| | | 

Industrial consumption of natural gas in the United States in 1985, by States and uses ! 
i ? Y 

Field (CE ane M fact f carbo | Fuel at petrol fin lect bl ] 1 pumping, an Manufacture of carbon [| el at petroleum refineries, electric public-utility power plants : : 
operating Faso black portland cement plants, and other industrial ’ Total industrial 
recovery plan | ! 

Value at points | | : Value at points | Value at points 
State Value at of consumption |) _ Mcubic feet of consumption of consumption 

alue a ee nn Ne —_ 
M cubic | points of | : 
feet (esti- |consump- M cubic | Electric . | 2 M cubic 
mated) j|tion (esti- Aver- | - Petro- public- | Portland] oOjhorin- | Aver: | Aver: . 

4. mated) Total age eum re- | utility cement dustrial Total Total age |. Total age 
(cents) | fineries power plants (cents) | (cents) - 

| | plants . | 

Mabama.....-----]-----------|-22222000-]----o2r ree fecccotot waneeneaes gos Bag | ee oot) oe tte ot eo Oe Dol oss cool is?) | Y1Z0N&@......-----|-----------|----------|-----------|--- 2-2-2 -|------- |e ---e eee , ween anne , 307, 0 80, 943, 9.7; 4, 780, 000) , . 
Arkansas......-.-.| 5,348,000} $490, 000)-...._..-_.|.----.-.--|---.---|/ 2, 331, 000; 1, 063, 000 (1) 1 10, 347, 000 13, 741,000} 1,871, 000 13.6} 19,089, 000} - 2, 361, 000 12, 4 Be 
California..-----.--|110, 050, 000| 7, 806, 000|_--.-..----|----------|-------|25, 010, 000] 18, 041,000/ (1) _| 1.61, 949, 000|105, 000, 000] 14, 450,000] 13.8] 215, 050,000] 22,256,000) 10.3 [& | 
Colorado. acon 233, 000 10, 000)-_----.----|----------]-------]_-.------- 406, 000 (4). 111, 595, 000} 12,001,000] 1, 672, 000 13.9]. 12, 234,000} 1, 682, 000 13.7 G 

strict of Colum- ! | | 
bia...-...---.---|..---------|----------]-------- + | -ee ee] (2) (2) - (2) (@) | (2) (3) (2) > | : 7 

eorgia....-..----|.-.--------|----------|-----------|---------- |---| pee en ----------| _2, 591, , 943, Uy , ; | 
Tlingls. acon. [174445000] 71685 000|2 2222222222222] g687 606,” “an o00|77777777-] 34? 886% 000] 38; 095; 000] 6,919,000] 19.7| 36,509; 0001 7,027,000| 19.2 — 
Padians-----------| 100,000} 12, 000)-----------ferrsccocofocoeefteceeeec] BBB oool G7 116! 808" 000] TERRE OoOL 2.908; oo] 49] 1a2831"000) 2,208 ooo] ing 7 OW8&.....--------- wcanvreneer re lees wor eae | sew racer eee iat ewer wenn leer pneeennane 3 3 9 9 9 3 3 1 .9 ' 7 3 t ? e 

Kansas. ----------- 16, 3 oy nO nrrettttt77 ~---------|-------| 1, 747, 000} 18, 457, 000) 4, 301, 000 16, 970, 000 36, 475, 00 5, 060, 000 13.9 : 52, 869, 0 6, 279, 000 a8 
entucky......... ,000|._....---.-]_------- 2-2 ]e- ||] , , 578, 19, 27.2 , | . 

Louisiana._----.-| 15,620,000] 794, 000] 54, 021, 000|$1, 277, 000} 2. 4| 6, 774, 000| 21, 199, 000) (1) | ! 43,307, 000| 71, 280,000] 7,919,000] 11.1] 140,921,000) 9,990,000] 7.1 
Maryland...-..---|_..---..---|----------|-----------]----------|---.---]-------- |---| eee 2 390,000] 2390,000| 2272,000) 269.7! 2 390,000} 2 272,000} 269.7 
Michigan.._.....-| 1,329, 000 134, 000|_.._..-..-.]----------|.------ pone n-----]---- 22 -en--|-------- 1, 264,000; 1, 264, 000 445, 000 35. 2) 2, 593, 000 579, 000 22.3 

Mee nnn n-|-m35 G68) E OOO rococo] BIOL Bese oool See oool eee o00; ass] Saez ooo] 728 ool Ia 
Missouri... 19,000/ _2,000|...-------|----------|-------] 2,000] 2,613,000] @) | 1 17, 430, 000] 20, 045, 000] 3,677,000] 18.3] 20, 064,000| 3,679,000] 18.3. 
Montana....-....-| 1,432,000) 96, 000/-2-..-----[--_ || 71, 000] 604, 000]....--....| 7, 161,000] 7,836, 000] 1,210,000] 15.4} 9, 268, 000} 1, 306,000] 14.1 . | 

Ne e822] 18; 384, 000)" "385, O00 waco aa 00 BBE Ooo. | "Boe bool Foe ooo ae 6001 iscal 186758000! Voss ooo| £8 
New York... ...--- 122,000] 27, 000|----- 22-22] 222222222] 222 2222] 2, 126, 000 1,470, 000 weneceeene| 15, 836, 000 19, 482, 000 3,885, 000 de-0 | 19, 4, 000] 3, 802, 000 “ 

or akota_....|.----.-----|_---------|_----------|---------- |---| eeneeeneee] 
Ohio._.....-..-...| 2,538,000) 4389, 000|/...../...--|_....--.-- _------| 1,000} 1,874, 000}....._..._] 35, 776, 000) 37, 651, 000| 12, 495, 000 33.2] 40, 189, 000 |. 12, 934, 000 32. 2 
Oklahoma..-......_|192, 658, 000} 5, 909, 000 (4) (4) waeneee | 9, 453, 000) +7, 345, 000 (1) 1424, 006, 000/440, 804, 000] 4 3, 857,000) 49.5) 233, 462,000] 9, 766, 000 4,2 
Pennsylvania.....| 4,602,000} 1, 295, 000).....-.----|----.----- | 1, 411, 000 132, 000|_.........| 45, 400, 000] 46, 943, 000} 12,778,000; 27.2) 51,545,000) 14,073,000} 27.3 oo 
South Dakota_.---!.........-!222-- IIL m2, e008“) 12°078,000' 2/790,000' 472,000! 16.9' 2,790,000! 472,000! 16.9 pa 

See footnotes’at end of table. | : | | BC S



Industrial consumption of natural gas in the United States in 1936, by States and uses—Continued S 

Field (rag and Manufact f carb Fuel at petrol fineri lectri blic-utilit lant; | ° | pumping, an anufacture of carbon uel at petroleum refineries, electric public-utility power plants ‘ 
operating gasoline black portland cement plants, and other industrial mo Total industrial 
recovery plants) - 

Value at points | : Value at points Value at points 
State of consumption M cubic feet of consumption _ of consumption 

M cubi Value at -—$ $$} ———_—_—_____. 
cubic | points o : . . 

feet (esti- |consump- M cubie Electric M cub ic 
mated) jtion (esti- Aver-| Petro- | public- | Portland) one in- Aver- Aver- 

mated) Total age |leumre-| utility cement dustrial Total Total age Total age 
(cents)| fineries power plants (cents) (cents) S 

plants > 

TT OE Oo en Oo |e - eo ee | SO | I I I -:”sCOC*#éPS 

Tennessee_._..-.--]--.--------|----------]-----------|----------]-------|-.--------| 3, 651, 000/_......._.| 2, 475, 000] 6, 126, 000} $1,116,000} 18.2 6, 126, 000} $1,116,000} 18.2 is 
Texas.......----._/199, 876, 000/$6, 134, 000/180, 470, 000/$2, 368, 000 1. 3)25, 515, 000} 31, 288, 000] 5, 259,000) 44, 373, 000/106, 435, 000] 15, 132,000] 14.2) 486, 781,000] 23, 634, 000 4.9 < 
Utah.._..--.------ 81, 000 3, 000}.-.--..-.--|-.---.----|----.-- 7,000) 4 226, 000/.....-.---| 3 6, 719, 000) § 6, 952, 000) 4 749,000) 210.8) 37,033,000] 752,000; 310.7 z . 
Virginia..._.....--|-----------|----------|-.---------]-.--------|---- ~~] eee - [eee | eee (2) (2) (2) (2) (2) (2) (?) 
West Virginia.....| 10, 409, 000} 2, 125, 000).........__]_...-...._|_._-.__] | 599, 000 79, 000]------.-.-] 21, 960, 000) 22, 638,000} 5,331,000} 23.6} 33,047,000) 7,456,000; 22.6 ki 
Wyoming_-..-.....| 5,141,000 164, 000 (4) (4) ..---..| 4, 888, 000 384, 000;.........-| 44,956, 000/410, 228,000} 4669,000) 46.5 15, 369, 000 833, 000 5.4 23 , 
Miscellaneous.....]......--.--|....-.-.-.| 7,098,000] 142,000 2. 0]..-.------|-----------117, 192, 000]-.-2 fe [ef |e nee ene > : 

Total, 1935..|580, 414, 000/27, 225, 000/241, 589, 000} 3, 787, 000 1. 6/80, 175, 000) 125, 239, 000}26, 752, 000) 442, 047, 000)674, 213, 000/113, 736,000} 16. 9/1, 496, 216, 000/144, 748, 000 9.7 rs 
1934. 1554, 542, 000/28, 356, 000/229, 933, 000] 4, 016, 000 1. 7179, 965, 000/127, 896, 000/27, 331, 000; 365, 824, 000/601, 016, 000/101, 569, 000 16. 9}1, 385, 491, 000] 133, 941, 000 9.7 © 

© 

1 Gas used at portland-cement plants included under ‘‘Miscellaneous”’ for United States total and under ‘‘Other industrial’”’ for State total to avoid disclosing figures of individual A 
operators. 1 . 

2 Maryland includes District of Columbia and Virginia. so 
3 Utah includes North Dakota. . s 

, divige4 in manufacture of carbon black included under ‘‘Miscellaneous” for United States total and under ‘“‘Other industrial’’ for State total to avoid disclosing figures of 
ndividual operators.
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Mixed gas.—Information on the blending of natural gas with 
manufactured gas in the production of mixed gas is not available for 

1936, but there is little doubt that expansion in this branch of the 
industry was proportionate with the rise in total distribution. In 
fact, in 1935 the use of natural gas to enrich manufactured gas was | 

increasing faster than total consumption. In 1935, 54,000,000,000 

cubic feet of natural gas were mixed with manufactured gas, com- 
pared with 48,970,000,000 cubic feet in 1934. The average value of . 

_. . this natural gas at points of consumption (assumed to be the same es 

as the average value of the mixed gas) was 92.1 cents per thousand 
cubic feet, compared with a national average of 22.4 cents per thou- 
sand and with a weighted average of 46.5 cents for the States dis- 
tributing mixed gas. 

Consumption of natural gas used with manufactured gas in the United States in 1985, 
| | by States 

| Domestic Commercial | Total 

Te Industrial | 

State . Con- _ | (M cubic ; Value at 
Consum- | M cubic sum- M cubic feet) M cubic | points of 

ers feet ers feet feet consump 
tion _ 

District of Columbia--_- 130, 250 | 2,111, 000 6, 590 274, 000 322, 000 2, 707, 000 | $2, 126, 000 

Tilinois.-........-.......| 977,390 | 14, 381,000 | 57,930 | 3,072,000 | 4,662, 000 | 22, 115, 000 | 23, 604, 000 
Indiana.....--..2-| 128,620 | 656,000 | 7,110 | | 140,000 | ° 183,000 | 979, 000 | 1,074, 000 
Towa. e777} 49; 840 | 1,260,000] 3,170] 203,000) 66,000 | 1,529,000 | 1, 731, 000 
Kentucky.....2..227| 67,980 | 2,573,000 | 7,140} 693,000 | 737,000 | 4,003,000 | 2, 099, 000 
Maryland..-...-.-.|_ 12130] 192,000] 270 5,000 | 8,000) 205,000  ° 197, 000 

. Michigan_..___.__._---.|.----------|------------|-------+-|----------- 404, 000 404, 000 175, 000 

Minnesota. ........-.2_|"7 "111, 730 | 2, 330, 000 | 5,120 | 196,000 | 357,000 | 2,883,000 | 3, 131, 000 
: Missouri... 2222] 213,940 | 2,317,000 | 8,300} 305,000 | 286,000 | 2, 908,000 | 3, 107, 000 

Nebraska- - ------------- 52, 490 940, 000 320 54, 000 95,000 | 1,089, 000 730, 000 

New York 2222222222] 265; 220 | 8,510,000 | 22,980 | 1,126,000 | 964, 000 | 10,600,000 | 8, 477, 000 | 
Ohio_.__..--.----------- 151,150 | 2,051,000 | 14,720 672, 000 418,000 | 3,141,000 | 2,123, 000. 

Pennsylvania...........| 47,950} 1,111,000| 4,150] 243,000 83,000 | 1,437,000 | 1, 141, 000 

Total, 1935._.._.-_| 2, 208, 640 | 38, 432, 000 | 137,800 | 6, 983, 000 | 8, 585, 000 | 54, 000, 000 | 49, 715, 000 
ee” 1984. 2,012, 530-1 35, 587, 000_| 134, 220 | 6,345, 000 | 7, 038, 000 | 48, 970, 000 | 45,446,000 

Le 

INTERSTATE MOVEMENTS 

Data on interstate movements of natural gas in 1936 are not avail- 

able, but the final figure for 1935 (469,024,000,000 cubic feet) was 13 | 

percent higher than that for 1934. For many years the trend has 

been toward interstate shipment of increasing proportions of the total 

gas requirements of the country as a corollary to the growth of long- 

distance gas transmission. The total gas shipped interstate in 1935, 

for example, was equivalent to 24.6 percent of the total consumption, 

compared with 23.5 percent in 1934. 
_ Texas and Louisiana were the source of 54 percent of all gas entering 

interstate commerce in 1935, followed by West Virginia, which 

contributed 15 percent. Fourteen other States exported smaller 

amounts of gas. Interstate shipments increased from all States 

except Illinois, where they declined slightly, and Ohio, where the 

total movement to other States declined 21 percent from 1934. 

Interstate movements increased most in 1935 over 1934 between 

Texas and Illinois and West Virginia and Ohio. The largest single 

movement in 1935 was that from West Virginia to Ohio. 
_ There is reason to believe that the interstate volume has con- 

tinued to expand through 1936 and early 1937, with perhaps some 

acceleration.
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| _  _ Interstate transportation of natural gas in 1935 } 

State from which gas was State through which gas was State to which gas was M cubic 
‘transported transported transported feet 

Colorado......--.----.-------- Wyoming.-------.----------- Wtakegag crc 2 ot on 
: : ; (frre ttrr wr rer er cen nn mee meen nnn ' wo ates mewn nnn nnn ’ 

a . | | 2, 518, 000 
Illinois...._.------------------]-------------------------------] Indiana. ._-.2.222 2222 3, 000 . 

: Indiana......---------------2-|------ee------2-----ee-------..| Ilinois...-.--.--------- 34,000 
. ~------------------------------| Kentucky__.-22- 2 | 154, 000 

oe | | . Tes, 000 | 

a Kansas. ....-.-2---------2-00-| ecneeeeeceiee--seeeeeeeeees---] Colorado.....--....-.........| 338, 000 
| . Missouri_..--..-------.---.--} Illinois_._-.--......-..._-...-| 2, 107, 000 

“Fees snrervccccc cc \indiana.......---.-..2.---- 855, 000 

. Nebraska--_...-------------- Towa_.-----------------------| 6, 980, 000 

| , so a \Minnesota.............-.---- 6, 025, 000 
| waneneceneeeeeeeeeeneeee-eee-| Missouri._..-..------------..| 3,799,000 

‘Nebiaskg to Ved 7, 724, 000 
. Nebraska--__.-.------..-.---- do 3 000 

| Towa..-2.-- 2 Pe 7 
~-----------~-----------~------| OKlahoma.__.._.22-2- 2-28. 621, 000 
Nebraska. ...--...----------- TOW a e777 |\South Dakota...........--..] 886, 000 

West V . 29, 338, 000 
Kentucky.-.------..--------- est irginia......-.-__._ _- —_—_—_—— 

a “ y Vireinia.--.------------------ }Distret of Columbia..--....-| 2,707, 000 
. aryland....-.-.------.--.-- 

Indiana. ..........-----.-----} Tllinois..._._2-222 2222222 ee 110, 000 
-2----------------------------.| Imdiana.__.---------- 22. ee 557, 000 
West Virginia.....---.-.----- 

. irginia__._---.-.-.-.-------- Maryland.................._.|fMaryalnd.....--------------- 205, 000 
District of Columbia-_-__-....-- Ohio... 1 301, 000 

on nnn nn nn nnn ene nnn eee er , 301, 
West Virginia_._._.-....--...|-----d0-..-.-.------------.----| 7, 002, 000 

. 707 -W0nnnnnnnnnne names eecenees Pennsylvania. -__.-.-...---..-| 11, 063, 000 
-----GO..22 ee . 

_ Vireinia.....----------------- ba dOceeeeeeeteecn een 23, 000 
aryland.._.....-.----.----. ae 

- | West Virginia.....----------- Virginia....-..--------.----.- 274, 000 
-----d0_....-.---------- ee 

. Virginia........-..---_--.-__- . 
Maryland.....---..----.----- fd 69, 000 

| District of Columbia_---.._--|. West Virgini 6. 586, 000 
~+-----------------------------| West Virginia..._...222 22. , 586, 

. 29, 897, 000 

Louisiana.._.....--...-.-...--| Mississippi--.-_...-.--------- Alabama....----------------- 13 sae! 000 

“Mississippi......-.--------.-- ns ane 
Alabama.............22 }Georgia____--- en 8, 004, 000 

MRaNSAS.----------------27-- Villinois__....-. 2. 13, 574, 000 
weennenennenen-nea--+----------| Mississippi__...........-..-.-} 2,051, 000 
Arkansas-..........---.-------|-.---d0--..-----------.-.-....| 1,379, 000 
-----d0.-..-----.-------------] Missouri-.._.....-.2......._.] 10, 517, 000 

. _----d0_.2- 2-2 - eee ee 
Mississippi_-.......--.._-_-_- Jom 900-————nnnnnnnnnneeen ” ie 000 

101, 798, 000 
Sontaetren? __....| 0 eee Alabama_.................-..| 567, 000 

Mississippi. -----.-.---- Alabama._.............-_....| Florida__-.. 22-2 692, 000 
-----d0._.-.-----------------.} Georgia... 78, 000 
wa-eo--------------------------| Louisiana..--.22- 222 222222.| 2,971, 000 

4, 308, 000 

Missouri....._...---..--.-----|-------------------------------| Hllinois_-_---2222 2222 163, 000 
Nlinois_...----.--.-----------| Imdiama__--__- 222 68, 000 

231, 000 

wana|----------e-e------------------| North Dakota__.............| 1,382, 000 
Montana. ---------------- no-----------------------------| South Dakota_.___........._} 3,094, 000 

4, 476, 000 

1 Includes exports to Canada and Mexico.
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| Interstate transportation of natural gas in 1935—Continued 

State irom which gas was State through which gas was State to which gas was M cubic | 
transported — transported - transported feet | 

New Mexico.--.-------------- POKES poniomnnn-nnns enon nono \arizona 5 603 000 
ew Mexico_____...----.---- warren err a recon sere 20 

, penne eee eee eee eee ------------| Colorado-____---------------- 137, 000 
wee eee eee eee eee eee eee --| TOXaS.-.- 2-22 --------------| 4,811, 000 

we “ 
10, 551, 000 

| New York_._.......----------|------ =e ne eee eee eee --| Camada. 2222.2 2--2--------- 29, 000 a 
ees oe ‘New Jersey...-..-.----------| New York..-._---.---------- 80, 000 

Woe eee eee eeee----------------| Pennsylvania__.._-.---------| 1, 085,000°° > oar anen 

| : 1, 194, 000 

| Ohio.......--..--.----.-------|--- eee ----| Indiana... 2222 ------------- 643, 000 
. . ween eel ee eee ----------------| Kentueky--._-_.------------- 4, 000 

. neue eee eee ------------------| Pennsylvania.__..---.------- 8, 000 
wee ee eee eee ------------------| West Virginia_..._...---.---- 188, 000 | 

| 843, 000 - 

Oklahoma..._......---.------|--:----------------------------| Arkansas_-__....------------- 524, 000 : 

Nabrasta 222 IIIT Tir | Howa----------------- ee 1, 000 : 
a “ggeccenrenstirrersccc cocoon Kansas._..........-.---------| 16, 726, 000 | 

; ansas.......-----_---------- 
4 . Nebraska... .-.-------------- }etinnesota..---eeennenen ‘2, 000 . 

OWS... -- ee ee . 

Oo . Kansas._-_....--_....-----.--] Missouri........-....--------| 6,342, 000 
po _----d0.....----------.-------] Nebraska......-------------- 455, 000 - 

: wenn anne anne eee ee e------+------]| Texas..---------------------] _ 1, 280, 000 | 

. | 25, 280, 000 

Pennsylvania......-----------| New York. .-.--------------- Canada. --—.------re--ne2rer- 98 5a,’ 00 
. ne oe ee eee eee eee ee ene ew oe oe ee ce een n ene ’ ) 

, concen ge eee een e ene negeeenenee| OhiO-.----------- +--+ 495, 000 
West Virginia_........-....--].--..do..._.....--------------| 465, 000 

ann - 22-2222 2-2-2 2+ += West Virginia_.__.._.---.---- 1, 023, 000 

, | | 30, 558, 000 

Texas.......-...-.-.---------.| New Mexico-..-------.------| Colorado_-_.--..-----.-------| 16, 433, 000 
. Oklahoma... ---------------- 

ansas.........-...-.-------- os | 
: Nebraska... ._.--------------- Tlinois__...2..----...-_-_-_- 36, 543, 000 

. Towa._._-.------.-.---------- 
Oklahoma. -.-_-....._--------- . 
Kansas.--.-.-----------------|p----0_.-_....-.--------------| 3, 348, 000 

| Missouri. eee ee ---------- |) 
| Oklahoma. ---------- Dowecec] he 

ansaS.......-.-.-.---------- . 
Nebraska. .-__.--------------|}Indiana.___....--------------| 10, 544, 000 
Towa..-.-.------------------- 
Tlinois_...-....-.-.---------- 
Oklahoma. .--------------+ 
ansaS.......-.-.------------ 
Missouri... | fr 80- = -- 2-22 ee eee ee 1, 354, 000 

lahoma_._..-.------------|] - . , 
KANSAS ——--------20-------~*- foe. aeeeneeeeeeeneeeeee 12, 096, 000 
ebraska..._..-.-.---------- 

Oklahoma_.._....-----------| Kansas..........----.--------| 28, 298, 000 
cone eee eceecue-e--------------| Louisiana._.....-..----------| 1,311, 000 
donee ee ee dene eeu-ee------------| Mexie0..-.-------------------| 6, 727, 000 

7 Oklahoma... ....-----------~ 
- ansas........--------------- : . Nebrasiva-------- 20222222222 Minnesota-.....-.-----------| 4,552, 000 

OW8..----------------------- 
Oklahoma...-_..-..----------|\yyq: . Oklahoma.....--------------- \Missouri.......--.----------- 12, 024, 000 

Oklahoma. - ..--------------- 
@nSAS...._..._-------------- | 

Nebraska................ Nebraska......--------------| 5, 450, 000 

Towa._...----.---_------------ 

Oo TTT) New Mexico...........------] 1,039, 000 
“ee eee eeaeee----| Oklahoma. ....-.----.-------]| 8, 944, 000 
Oklahoma... --_...------------ 
Kansas.......-.-------------- Nebraska..-.....-..---.---- foun Dakota... ....--------- 668, 000 

. ikea ete 
ew Mexico. ....-.----.----- New Mexico. ....------------]\Wyoming......--------------| 399,000 

149, 723, 000 
———-eee
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Interstate transportation of natural gas in 1985—Continued 

State from which gas was State through which gas was | _ State to which gas was M cubic , 
transported transported transported feet 

| West Virginia_..-.._.._...-.__]---------------------..--------| Kentucky............-....-.-| 5,827,000 
wnae---------------------------| Maryland-__..-_.--_-2-2 22. 579, 000 
vagescengeessnosseeresses ss] OBIO.---- 222-22 see sence. | | 41,944; 000 
Kentucky_.._.----2.22-2-----]-----d0_..---.-.--2..---------| 5, 940, 000 

------------------.------.-----| Pennsylvania..............__] 15, 493, 000 
Virginia and Maryland_.___.}.....do_._..__---_2- 2. 23, 000 

. | | | 69, 806, 000 

'  Wyoming..-_2. 2.22] eee Montana......-...-----------| 1,332,000 
w---------- ee ----------------| Nebraska. __.-.2 22-2 675, 000 . 
woaconesenennaesaesseeeess2s | Utaht....2-.22-22.-2...-.} 6, 305; 000 

7 8, 312, 000 
7 | "469, 024, 000 

| Pipe-line developments.—Most of the important natural-gas pipe 
| lines constructed in 1936 were built east of the Mississippi River. The 

large Detroit gas market was supplied with natural gas by completion — 
of a connecting link to the Panhandle Eastern line; this comprised 235 
miles of 22-inch pipe from a point near Zionsville, Ind., to Detroit, laid 

| at a cost of $5,400,000. The gas is brought from the Texas Panhandle 
, and Southwestern Kansas fields. Other construction work in Michigan 

| | included 46 miles of 10-inch pipe to Grand Rapids from the Six Lakes | 
field in the central part of the State and 62 miles of 20-inch line from 

: the same field to Lansing. | | 
About 140 miles of 10- and 8-inch pipe line were built to bring 

: Oriskany-sand gas from the fields of Potter County, Pa., to Batavia 
| and Dunkirk, N. Y. In January 1937 deliveries commenced through _— 

a new 14-inch line from the same area to Rochester to supply the | 
Eastman Kodak plant and other consumers near the line. A 12%-inch 
line was built from Hebron Township, Potter County, Pa., southwest- 
ward 113 miles to Pew Station, near New Bethlehem, Clarion County, — 
Pa., where it connects with two trunk lines running into the Pittsburgh 
district. One major gas line was laid in West Virginia during the year; 
it runs from Clendenin, Kanawha County, northward to Hastings, 
Wetzel County, where it connects with lines into Pennsylvania and 
Ohio and comprises about 100 miles of 12%-inch pipe. Most of the 

| new construction in the Appalachian fields in 1936 was based largely 
upon the recent development of substantial gas reserves in several 
Oriskany-sand areas at depths of 4,000 to 5,000 feet. 

In the midcontinent and southwestern part of the country there 
| were numerous small gas pipe-line projects but very few large ones. In 

Kansas a 20-inch line was laid from the Hugoton field eastward, a 
distance of 107 miles, to connect at Mullinville with a 26-inch trunk 
line taking gas from the Texas Panhandle to Nebraska and other 
northern areas. From the Otis field, Rush County, Kans., 125 miles 
of 6- and 8-inch lines were laid to Holdredge, Nebr. A line to supply 
gas to industrial consumers was being completed at the end of 1936 in 
the Texas gulf coast; it runs from the Tomball field, Harris County, 
120 miles to Houston, Baytown, Port Arthur, Beaumont, and Port 
Neches. The line is of 10-inch pipe and has a rated capacity of 
60,000,000 cubic feet per day.
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For the natural-gasoline industry the year 1936, like 1935, was one 
: of general tranquillity and progress. Production increased 7 percent | 

over 1935, and demand was 5 percent higher. Stocks increased but 
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FIGURE 76.—Number and capacity of natural-gasoline plants on January 1, 1928, 1930, 1932, 1934, and 1936. 

not enough to cause pronounced weakening in the market. A decline 

in exports was nearly balanced by a gain in “direct” shipments, 

although refinery demand continued to account for more than 80 

percent of the total. | 
The average plant value of natural gasoline for 1936 is estimated 

at 4.6 cents per gallon, an increase of 0.3 cent over 1935. Although 

this gain undoubtedly permitted some of the less-profitable plants to 

keep going, it is doubtful if it was enough to prevent a further decline 

in the total number operating. (See fig. 76.) 

1 Data for 1936 are preliminary; detailed statistics with final revisions will be released later. 

1091
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Salient statistics of the natural-gasoline industry, 1926 and 1 934-86 
| {Thousands of gallons] . 

So en 2 Fercent of 
| change in 1926. 1934 ——-: 1985 1936 1 1936 from 

1935 

Production__--_--..-....-.---....-..-.--.-| 1, 363, 090 | 1, 535, 360] 1, 651, 986 1, 765, 722 +6.9 

Stocks: 
Total at plants, terminals, and refineries, . o | Van. 1a. -- oo --necennennnncnnn-------|()— | 154,560] 177,086 | 155,316 |---.-----.- 

| vee. Skene rmunalsy andrefneries; fy 15008 |} 155,316 | 170,80 = $0.7 
, Net change.._...-....---------------| +2,500 | —21,770 |  +14,994 |_..---.---2- 

Total supply ¢....-----....222-- 2 ee (4%) 1, 532,860 | 1,673,756 | 1, 750, 728 _ $4.6 ‘ 

| | Distribution: | | | 
Blended at refineries 5.__.-..-..-..------| 1,024,758 | 1, 182, 152 1, 271, 760 | 1,367,814 ob 6 
Run through crude-oil pipe lines in Cali- oO! 

fornia........-..-.---.--.----------- 2 138, 474 50, 652 31, 290 52, 500 -+67.8 
Exports. ...-----..-------.22--2----- ee (2) \ 214. 249 { 135, 366 107, 058 — 20.9 
Sales to jobbers and retailers__._._..___-. (2) 0 ad 116, 340 139, 230 +19. 7 
Losses.......----------------------------|. (2) 135,814 |. 119,000 84, 126. 29.3 

. ‘Total distribution.................-.| @ | 1,582,860] 1,673,756 | 1,750,728| . -+4.6 | 
: 

. 
ee 

— ' : 

1 Preliminary. 
2 Not available. 

| 3 For comparison with 1935. 
4 Production plus or minus changes in stocks. 
5 Including amounts run through crude-oil pipe lines east of California. | 
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oline, 1918-36. 

PRICES AND MARKET CONDITIONS : 

Prices of natural gasoline in 1936 were probably satisfactory to most 
producers; at least fewer charges of dumping and distress sales were 
made than for several years. 

The average value of natural gasoline at the plants in 1935 was 4.3 
cents per gallon compared with 3.9 cents in 1934. The final figure 
for 1936 is not available, but the trend of spot prices indicates that 
the plant value was about 4.6 cents per gallon.
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The records of spot prices of a representative grade of natural 7 
gasoline for recent years indicate an increasing tendency for quota- 
tions to resist the spring slump. In other words, prices in the last 2 
years have not fluctuated as much as those in prior years. (See fig. 77.) | 

Spot price of Oklahoma natural gasoline, grade 26-70, on specified dates in 1986, 
| | with monthly and yearly averages, in cents per gallon 

: [National Petroleum News] : | 

- - | Date. Cents Date Cents Date Cents - | - 

Jan, 1....-..---------| 3.68-8.75 May 4._...-..-------- 2.75 || Sept. 8..-------------- 4, 25 | 
Jan. 6....------.------| 3. 38-3. 50 || May 11.----------._-- 2.75 || Sept. 14...-.-.-------- 4. 25 
Jan. 13_-.-.-.---------] 3. 38-3. 50 || May 18___--.._-.-__.- 2.75 || Sept. 21...._----------- 4, 50 
Jan. 20_..-..-.--------| 3.88 || May 25._----_--.-_--- 2.75 || Sept. 28._......---.-- 4,50 
Jan. 27....-.-..-....-- . 4.00 TF Average. ..--.-.-- 2.75 Average.....----- 4, 38 a 

oO Average... ...-..-- 3.69 |} June 1.---2-------- ee} 2.75 || Oct. 5.-.-.------------ 4, 50 
Feb. 3-...------------ 4,00 }] June 8._--------------] 2.63 || Oct. 12....-..-------.- 4. 50 
Feb. 10....----------- 4.00 |} Jume 15___-.-.--------] 2,50 |} Oct. 19... 2222-2... 4. 50 
Feb. 17..-.-----------| _. . 4,00 || Jume 22_...-.-.-.--_--] 2.38-2. 50 || Oct. 26....-....--.----] 4.50 
Feb, 24..-.-----.-----| 3. 25-3.'50 || June 29. ..------------ . 2.50 Average... ....-..- 4. 50 

Average..--------| | 3.841) Average...-.-._-- 2.56 || Nov. 2..-------------- 4, 50 
Mar, 2_........------- 8.00 |) July 6_2.2-22---------| 2.75 |] Nov. 9... 2----2 ee 4, 50 
Mar. 9._.._--------.-~-| 3.00-3.13 |{.July 18_...-..-.--.2__- 2.75 || Nov. 16.-.------------1. 4, 50 
Mar. 16.:..-..--.._.-- 3.00 |} July 20.-.-.-.----..--- 2.75 || Nov. 23._.-..---___..- 4,75 
Mar, 23.....--------.- 3.00 || July 27.......-----._-- 3.25 || Nov 30_..-.----.--..-} 4.75 
Mar. 30.._..-.--.---.- 3. 00. Average....-....-| 2. 88 Average...._...-- 4. 60 

Average...----.--| . 3.01 |) Aug. 3.__..---.-.-_.-- 3.75 || Dec. 7....---.-------- 4.75 
Apr. 6....-------.----| .~ 8.00 || Aug. 10_._..___....2-- 3.75 || Dee. 14...---..--.---- 4.75 
Apr. 138..__...---.-.-- 3.00 |} Aug. 17__....-.-------] — 4.00 |} Dee. 21...------.--.-- 4, 25 
Apr. 20_...--.--...-2.] 3.00 |} Aug. 24...--..--.-.--- 4,00 || Dec. 28_..-...---....-| 3. 75-4. 00 
Apr. 27.....--.-.-----] 2. 88-3. 00 Aug. 31__.-..---..---- 4, 25 Average...------- 4,41 

. '* Average....---.-2 2. 98 Average...-------| 3. 95 2 enna 
. .' HT Average, 1936.--..-... - 3.63 

1935.-------- 3. 34 

a _ EMPLOYMENT AND EXPENDITURES . | 

"Under a. cooperative arrangement with the Bureau of the Census, 
the Bureau of Mines collected data on employment, ‘Wages, salaries, 
and expenditures for the natural-gasoline industry in 1935. This 
census of the industry was the first ever made which did not include = 
petroleum production. ‘The results were published in a release of a 
the Census of Business dated March 3, 1937, and the State totals are 
summarized in the following table. | | _ 
In 1935 the average number of wage earners employed at natural- 

gasoline plants was 7,997; salaried employees, including salaried 
officers, supervisory and technical employees, and the clerical force at 
the plants, totaled 1,052 about the middle of December. In addition, 
there were a thousand or more salaried employees at central admin- | 
istrative offices devoting at least half their time to natural-gasoline 
operations. | 

Wages totaled $10,567,000 and plant salaries $2,105,000. The 
“average wage’’ was, accordingly, about $25 per week and the “aver- 
age annual salary” about $2,000. Wages and salaries at the plants 
were 18 percent of the plant value and total expenditures for supplies 
and materials, fuel, and electricity were also 18 percent. 

The principal expense, the cost of the gas, was not included in the 
expenditures reported. | 

153336—37——70 |
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| Employment and expenditures at natural-gasoline plants in 1985, by States | 
erence 

os , Salaried | Expenditures (thousands of 
Wage earners employees . . dollars) 

State Wages Salaries} Sup- P Blend 
an. | (thou- | (thou- | plies ur- end- 

| Mert | sands | oMF | sands | and | Fuel | sectrie| mate 
lars) lars) | rials 3 current | rials 

Arkansas._......------.-------+----- 106 135 28 55 204 88 11 286 
California. ........---..----.--------| 1,498 | 2,402 207 559 | 2, 083 785 149 5 
Colorado. ....----------------------- 10 15 2 4 3 1 Jiu .--]-------- 
Mlinois__.......-----------2---------- 58 52). 4 7 62 | 16 2 |..----2- 
Kansas....-------------------------- 182 199 40 - 63 190 42 10 10 
Kentucky --------------------------- 52 55 | 9 15 36 25 5 }..------ 
Louisiana. ........------------------ 225 317 45 |. 91 268 110 21 8 
Michigan......---------------------- 14 24 3 4 36 10 2 |-------- 
Montana.._.....-------------------- 8 12 1 3; . 9 7 1 J.-.----- 
New Mexico_....---.---------------- 88} =: 121 5 7 «88 10 2 |-------- 
Ohio_......---.-.--.---------.------- 101 94 13] 13 88 40 6 |-.-..--- 
Oklahoma......-..-..-.....--.------| 2,485 | 3,182). 191 361 |} 1,757 609 118 40 
Texas._._..-.-.-...-.---.-----------| 2,205 | 2,833 406. 763 | 3,187 577 125 204 
West Virginia_..--....---...-------- 534 592 56 101 363 141 . 14 [.22222-- 
Wyoming... .....-.--.--------------- 230 350 30 491 394 50 j--...---] 2 
New York and Pennsylvania.....-.-}| 201 184 12 10 202 109 15 30 

United States....-..----------| 7,997 } 10,567 | 1,052] 2,105 | 8,885 | 2,620] 481] 585 
| 

1 Number of wage earners determined by averaging the total number reported on pay rolls the 15th of 
each month. Oe 

2 Includes salaried officers, supervisory and technical employees, and clerks and others receiving com- 
pensation on a salary basis. 

3 Includes cost of repair parts, machinery supplies, additional units, new gathering lines, and all other 
equipment necessary to maintain and operate the plant, but excludes costs of new plants. 

PRODUCTION : 

Trends in total output—As shown in figure 78, there is a close 
relationship between crude-oil production and_ natural-gasoline 
production. Both declined sharply during the depression. Since 
then they have recovered materially, particularly crude-oil production, 
which reached a new record in 1936. 

As 1936 opened, the daily average production of natural gasoline 
was about 5,000,000 gallons, but declines in the spring months 
brought the average down to about 4,500,000 gallons by the middle 
of the year. Substantial gains in output in the Panhandle, Kettleman 
Hills, and Rodessa fields in the fall and early winter raised the average 
to about 5,400,000 gallons in December. 
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Ficurs 78.—Annual production of natural gasoline and crude petroleum, 1911-36.



Monthly production of natural past an the United States in 19365, by fields, in millions of gallons - 

Field January | February| March || April May June July | August Septem- October Novem Decem- Total 4 | 

Appalachian. - .----<-o-50-<2<-o--------7- 6.6 5.9 5.7 5.4 4.8 3.8 3.5 3.7 4.1 5.4 5.7 6.7 61.3 
entucky, Illinois, and Michigan... ._.... .9 .8 9 .8 .8 .7 7 .7 9 .9 1.0 1.0 10. 1 

Oklahoma: | - 
Oklahoma City__.-.-..--.----------- 9.5 8.3 9.1 9.3 9.2 8.8 9.5 9.3 9.7 12.1 13. 4 11.9 120.1 
Osage County_........--------------- 3.7 3.5 3.9 4.1 3.9 3.7/2 3.9 4,2 3.9 4, 4 4, 4 4.0 47.6 
Seminole-__--......---..-----.-------- 7.3 7.1 7.7 7.9 8.3 |° 8.3 » 8.5 8..2 8.4]. 9. 2: 8.4 8.3 97.6 
Rest of State......----..------------- 9.3 8.7 9.4 9.4 9.8 9.2 9.2 9 9.2 10.5 10. 4 10. 4 114. 6 

Total, Oklahoma..__.....--...----- 29.8 27.6 30.1 30.7 31.2 30. 0 31.1 30.8 31,2 36.2 36. 6- 34.6 379.9 
Kansas..........--.--------------- eee eee 2.7 2.8 2.7 2.8 2.5 2.4 2.3. 2.3 2.5 3.0 3.30 3.2 32.5 Z | 

Texas: > 
Gulf.....--.------------------------6- 3.2 3.1 2.8) | | 2.6 2.8 2.7 2.8 2.7 2.6 2.5 2.4 2.6: 32.8 a 
Fast Texas...........---------------- 4.9 4.7 5.1 5.1 6.1 6.8 7.5 7.9 7.6|, 7.7 7.3 7.5 78. 2 
North Texas. _.-.-----...------------ 2.0 1.9 2.2 2.0 2.0 1.8 1.9 —ULst 18 2.0 2.0 2.0 23.4 
Panhandle--........-..-.-----.------- 25.9 22.5 24,2 23.6 24.5 22.7 23.5 16.8 19,9 23.7 24.6 24.7 276.6 > 

West-central. __......-.-------------- 6.5 5.8 6.6 6.1 6.5 6.3 6.3 6.3 6.2 6.7 6.6 6.8 767 
Rest of State...--...----- ee 2.3 2.2 2.4 2.4 | 2.4 ~ 2.5 2.6 2.8 2.6 2.5 2.3 2.1 29. 1 O 

Total, Texas. ..........-.---------- 44.8 40. 2 43.3 41.8 44,3 42,8 44.6 38.3 40.7 45,1 45. 2 45.7 516.8 & 
Louisiana__-...-.--..-...-.---.-.-.-. ee 4.0 3.9 3.6. 3.6 3.9 3.7 3.9 4.1 4.2 4. 4 5.0 5.4 49.7 
Arkansas..-....-..-----.--------------2-- 1.0 1.0 1.2 1.1 11 L1 1.2 1.2 11 11 1.0 1.0 13.1 S 
Rocky Mountain.........-...-.---------- 4.8 4,1 4.4 4,2 4,2 4,2 4.4 4.3 4.5 4,9 4.8 5. 2 54.0 

' California: . Se 4 
Huntington Beach-....-.......------ 3.2 2.9 3.3) 3.2 3.1 3.5 3.7] 3.9 3.9) 42 4,1 4.3 43.3 | 
Kettleman Hills.....................- 15.8 12.3 14,7 11, 4 91 8.6 9.5 11.6 13.7 16.9 15. 6 15.7 153.9 
Long Beach. -..--------..-.-.--------- 6. 2 5.8 6.6 6. 4 6.7 6.8 7.3 7.5 71 7.7 7.6 8.0 83.7 
Santa Fe Springs..-...-......-------- 5.0 4.6 5.2 4.9 4.7 4.6 4.8 5.2. 5.7 5.9} . 6.5 5.6 61.7 
Ventura Avenue....--...-.-..----.--- 4.1 3.8 3.9 3. 2 3.6 3.7 3. 4 3.8 3.9 4,2 4.5 4,7 46.8 
Rest of State..........-.------------- 10.7 9.7 11.4 10.5 M1 12.3} ° 13.1 13.0 12.7 13.1 13.2 14,4 145. 2 

Total, California__-...--...----.--- 45.0 39.1 45.1 39.6 38.3 39.5 41.8 45.0 47.0 51.0 50.5 52.7 534. 6 

Total, United States.-.....--------| 139.6] 125.4] 137.0! 130.0| 181.1 128.2} 133.5| 1304] 1362| 1520] 1531] 155.5 | 1,652.0 
Daily average. ..--------------- 4.5 4.5 4.4 4.3 4,2 4.3 4,3 4,2 4.5 4.9 5.1 5.0 4.5 

| | me 
S 

| a CO 

| ” | 
| | | 

| | .



Monthly production of natural gasoline in the United States in 1936, by fields, in millions of gallons! _ = 

Field January | February} March | April May June July | August Septem- October Novem- Decem- Total | | 

Appalachian._..........------------------ 6.8 6.7 6.3 6.1 4.8 4,2 3.9] 41 4.6 6.0 6.8 7.3 67.6 
Kentucky, [linois, and Michigan... -.___- 1.0 - 9 9 9 .8 .7 8 .7 8 11 “Li 1.1 10.8 

Oklahoma: | | 
Oklahoma City___.__..-.---.-.-----_- 12.9 11.1 11.2 10.0 9. 4 8.9 | 9.9 10.9 10.8 12.38] © 12.5 13.7 133.6 
Osage County_..-.-..---.-..------.-- 3.9 3.3 4.2 4.0 4.1 4,2 4.3 4.5 4.6 4.7 4.4 4.3 50. 5 
Seminole. -___..-------- 22 eee 8.2 7.2 9.1 9.6 10.0 9.7 9.6 9.9 9.7 10.0 9.7 10. 4 113.1 
Rest of State....--.----2-- ee 9.9 8.6 10.1 10.0 9.8 9.5 9.7 10.0 10.1 11.2 11.1 11.5 121.5 

Total, Oklahoma.-........--------- 34. 9 30.2 34.6 33.6 33.3 32.31 33.5] :35.3 35.2 38. 2 37.7 39.9 418.7 = 
Kansas.....-------------2-0-00e-e ee ee eee 3.1 2.7 2.8 2.8 2.7 2.6| 2.6 2.8 3.1 3.7 4.0 4.0 36.9 
Texas: - ae 

Gulf__.__ 2 1.7 1.5 1.4 1.7 1.8 1.9 2.2 2.2 2.1 2.2 2.0 1.9 22.6 > 
Hast Texas. __....-.-- 2-2 ee 8.0 7.9 10. 5 11.0 11.8 12.2 13.0 13.0— 13.7 12.4 10.9 11.2 135. 6 bn 
North Texas.__-.--------.---------_-- 2.0 1.8 | 2.1 2.0 1.8 1.7 1.8 1.8 1.8 2.0 | 2.1 2.2 23.1 TR 
Panhandle_.__._..-_..-.-_--.---.---- 23.8 17.6 17.3 16.0 15.0 14.6 15.0 15. 5 17. 3: 18.7 18.4 20.1 208. 3 
West-centra].......---.-.---.2 22-222. 6.4 6.0 6.5 6.0 6.2 5.8 6.1 6.1 6.1 6.2 5.9 6.0] «°° 73.3 hae 
Rest of State... ....------------------- 2.5 2.5 2.6 2.5 25] | 2.6 2.8 3.8 3.4 3.8 3.9 4.3 37.2 s 

Total, Texas._._--....-.------------ 44,4 37.3 40. 4 38. 2 39.1 38.8 40.9 42. 4 44, 4 45.3 43.2 45.7 500.1 | 
Louisiana. __..----..-------- eee eee 5.2 5.2 4,1 4.6 4.2 4.0 4.3 AT 5.3 6.7 9.3 9.9 67.5 th , 
Arkansas..........------------.---------- 9 8 1.1 1.1 “11 1.0 1.0 1.0 1.0 1.0 9 9 11.8 =O 
Rocky Mountain....._.-...-2..---2.--2-- 5.0 4,4 61 4.6 4.8 5.4 6.5 ~§.6 5.7 - 6.1 6.1 6.2 64, 5 oO 

. , . SS So S —SSSE———— SS SSS SSS n 

California: . . 
Huntington Beach... _...-_._._.-._-.- 4.0 3. 6 3.7 3.5 3.7 3. 5 3865 3.6 3.5 3.6 3.3 3.3!| . 42.8 fou 
Kettleman Hills....-........-..-_--_- 15.3 14.3 13.2 13.0 12.3 12,2 - 13.0 14.8 15.5 16, 2 15.8 16.0 171.6 & 
Long Beach. ..-...------------------- 7.8 71 7.5 711° 7.4 7.4 7.6 ews 4 7.5 7.2). 72 88.9 4. 
Santa Fe Springs...._.-.....-.----.-- 5.2 4.3 4,5 4.3 4.8 4.5 4.9 — 4.9 47 4.8 4.6 4.7 | 56. 2 
Ventura Avenue.....-_--.----- 2 -- 4.6 4.0 4,2 3. 5 3.6 3.6 “4.1 4.1 4.1 4.5 4.8 4.8 49.9 
Rest of State__._...-.--_----- eee 15, 2 ‘12.7 13. 5 13.8 15.0 14.9 7 15.3 15.6 15.2 16.2 15.5 15. 5 178. 4 

Total, California............---.-.-| 52.1 46. 0 46. 6 45.2|- 46.8 46.1 48. 4 50.7 50.4] 628] © 51.2 51.5 587.8 

Total, United States......._.._._.-- 153. 4 134. 2 141.9 137.1 137.6 , 135.1 140.9 147.3. 150. 5 160. 9 160. 3 166. 5 1, 765.7 
Daily average... _...--.-__.._--- 4.9 4.6 4.6 4.6 4,4 4.5 4.5 4.8. 5.0, 5.2 5.3 5.4 4.8 - 

1 Preliminary. —— | . a -
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-  Qalifornia.—Production in California in 1936 totaled 587,829,000 , 
gallons, or 10 percent above the 1935 output. Although this marked 
the third successive yearly gain in production in the State, the 1936 
total was far under the peak (840,325,000 gallons) of 1929. Despite | 

| a slump in output in the spring months following reductions in crude- 
oil production, Kettleman Hills established a new record output of | 
171,600,000 gallons, or nearly 18,000,000 gallons above the 1935 total. 
The rest of the increase in production in the State in 1936 over 1935 
was registered in the smaller fields; the old substantial producers, = 
Long Beach, Santa Fe Springs, Ventura Avenue, and Huntington 
Beach, showed little change. | | 

Natural gasoline produced in the United States, 1911-36, by States, in thousands of | 
o gallons : 

Arkan- | Califor-|Colo-] inoie | Indi- |yrancae | Ken- | Louisi-| Mich-| Mon-| New a 
Year | Alaska | "sas nia | rado | Hiinols| ang | Kansas tucky} ana | igan | tana | Mexico 

1911_-----|------- eet | Peep a fee . 
1912... (022 osn] O) |) (EIT) ay STITT TIT 
1913_-.---|.-.-----|--------| 3,461] Q@) | @) [I @ | @) ITT 
1914...-../..-- 2 |---| 7, 581 | Od) 1,164 j------ (1) Q(@) fillet eee} 
1915...---|....---|--------] 13.835] @) | 1,085 (2-77) @ | Q@) [U@ URINE - 
1916....--|..--.--|2.----..| 17159 | (@) | 2260 [2--22-) 215 | 725 | tag |ILDTII TTT | , 

| 1917...---|.-.-----|------2.} 28,818 | @) | 4,934 |77---| 1,175 | 3,818 | 4980 |2022222|22222T7 T7777 
1918....--|-..----.|--..--..] 33269 | °2| 4,575 |------| 2)390 | 3,331 | 7oz1 |....-.-|-.-....|-.---..- 
1919...--.|...-...-|------.-] 40, 386 |--.-..] 6,060 |------| 3,284 | 5,136 | 10,063 |-._--2_|2772072|77777777 
1920....--|.-.--...|..-2--..| 48,208 |------| 6,055 |-...--| 4,331 | 4,497 | 10,610 |_...--.|..--.--|...--... 
1921_...--|...--.--|222--..| 58, 220 |--0-7] 7,686 |------| 3,587 | 4,242 | 15,341 |.-22--2|220022 2027777 | 
1922. ...-.|.-....-} 4, 280 | 67,120 |_---..| 7,760 |------| 2,856 | 5,205 | 29,406 |__..-.|..--.--|-..-.0. 
1923._....|....----] 16,183 |173, 329 |-.-.--] 7,356 |------| 8,775 | 7,601 | 40,720 }._.....|..-..__j--.___- 
1924... .-|__..-..-| 17,533 |232, 679 |_-----| 9,091 |------| 11,658 | 7,274 | 48,098 |__..-..|..-..--|_.-.--.- | 
1925.._._- 33 | 19, 686 |303, 180 35 | 9,874 |-.----| 19,592 | 7,685 | 43,489 |._-.-..]-.----_]_-.___ 
1926_..-_. 33 | 30,385 1389, 366 | 276 | 9,987 |------| 25,369 | 7,689 | 48,557 {-._....]-.-____ 1,488 | 
1927...---| 19 | 37,498 |498,020 | 912 | 8,853 |.-----| 36,095 | 7,480 | 44,844 |__.....|.--....| 1,827 
1928._.-_. 26 | 32,677 1584, 111 {1,909 | 7,817 |..----| 36, 765 | 7, 267 | 55,022 |....._ |... _- 1, 506 
1929_..-.. 35 | 33,455 {840,325 {1,680 | 7,080 2 | 36,227 | 6,006 | 64,957 |-__.-__|-....__| 1,077 
1930...-.-| 39 | 30,637 |829, 713 {1,322 | 6,867| 2 | 35,106 | 6,641 | 73,693 |_.....-|-.....-| 3, 663 
1931_....-] - 32 | 26, 282 |680, 339 | 659 5, 024 1 | 32,690 | 5,464 | 58,084 |-......}-....__| 17,775 
1932__.... 25 | 18,653 |551,897 | 472 | 4,558 1 | 24,792 | 4,877 | 46,199 |-......|.....__| 17, 507 
1933...--- 25 | 15,215 |496,293 | 408 | 3,673 |------| 24,869 | 4,514 | 36, 973 188 | 1,295 | 19, 149 . 
1934_......}.-----.-| 18,033 |506,272 | 643 | 3,810 |------| 27,891 | 4,171 | 40, 558 589 | 1,237 | 21, 748 
1935_..--.|-------.| 18,076 |534,624 | 417 | 2,642 |...-..| 32,507 | 5,614 | 49, 732 | 1,850 | 1,739 | 19, 563 . 
1936 2 8 87, 829 86 % a ——— 

Value at plant 

Year u sik | Ohio 2 kla- ‘oh "| Texas bi Wyo- Miscel: Total | Thou- | Aver- | or oma : +e ming | laneous sands | age per 
vania gina of gallon 

dollars | (cents) 

1911...-....| @ | 1,679 388 | 1,467 |--------| 3,660 |... ___ 232 7, 426 532 7.2 
1912...-.-..| @) | 1,719] 1,575] 2041 |.-------| 5,318 2-2-2] 387 | 128081 | 1,157 9.6 
1913.-.-...-| @) | 2073 | 6,463 | 3,680 |.------.| 7,662 |--...-..| 722] 24061] 2458| 102 
doud.----2--| (| 2,440 | 17,278 | 4012 |-----) 9.278 |---| 300 | 4,683 | 3, 108 7.3 
1915..--..-.| @ 2,199 | 31,666 | 5,899 (1) 10, 854 |... 877 65, 365 | 5,151 7.9 
1916..:--...| () | 2.639 | 48,360 | 9,715 | 1,293 | 18,765 |--.-----| 2491 103,493 | 14,331 | 13:8 
1917...-...-| @) | 5,440 {115,123 | 13,826 | 6,920 | 32,669 |_-._-| 181 | 217,884] 40,180| 184 
1918.-.-....| 218 | 6,745 |163, 701 | 15,775 | 7,326 | 37,604 | 1,570 |...-.-.-| 282,536 | 50,364 | 17.8 
1919_..-.-..| 458 | 8,801 [189,995 | 20,284 | 9,337 | 52,150 | 5,581 |.-.-....] 351,535 | 64,197 18. 3 
1920.......| 411 |10,016 178,857 | 21,151 | 32,956 | 58,941 | 8,711 |.--...-| 384,744 | 71,788 | 187 
1921._.--..-| 366 | 9,100 {185,341 | 19,856 | 77,141 | 54,646 | 14,558 |..--.---| 449,934 | 61,815 | 13.7 
1922._-.-.--| 506 | 8, 600 |189, 404 | 18,518 | 95,405 | 56,796 | 19,967 |.....-.-| 505,832 | 72,711 | 14.4 
1923.-.-....| 408 |10, 035 |270, 249 | 19,132 |177, 765 | 63,381 | 21,202 |..-..---| 816,226 | 77,268 9.5 
1924._._....| 477 | 9,443 (301, 062 | 19,254 |186, 571 | 61,549 | 29,272 |.--..-.-| 933,861 | 82, 233 8.8 
1925._.-...-| 414 | 8,701 390,861 | 18,850 |214, 092 | 58,201 | 32,777 |_-..-.-|1, 127,470 |120,383 | 10.7 
1926..---...| 539 |10, 817 |475, 716 | 20, 343 |243,093-| 63,807 | 40, 625 |__...---|1;363, 090 |136,412 | 10.0 
1927........| 449 |12, 167 |548, 109 | 16, 744 |320, 723 | 64,192 | 43,212 |_.__.__./1, 641, 144 |118 688 7.2 
1998._-...-.| 392 |13,174 |619, 691 | 16, 571 |324, 516 | 69,729 | 42, 861 |_-.-----|1,814, 084 |138, 944 7.7 
1929.__-....| 264 |11, 166 |676, 030 | 18, 411 |419, 485 | 72,994 | 44,544 |__.__.-|2} 233, 688 |158, 410 71 
1930.....---| 208 | 8,937 [591,194 | 16,713 |491, 299 | 63,328 | 51,132 |..._._..]2, 210,494 {128.160} 5.8 
1931.....-..| 1382 | 5,199 |454, 886 | 14,339 |426, 695 | 52, 844 | 51,523 {_._..--.]1, 831, 918 | 63, 732 3.5 
1932...-..-.| 117 | 5,163 /378, 584 | 11,685 [371,106 | 43,773 | 44,391 |......--]1, 523, 800 | 49, 244 3.2 
1933........| 96 | 4,662 |360, 488 | 11,686 |366, 515 | 39,848 | 34,103 |___.----|1, 420, 000 | 54,368 3.8 
1934._.--.-.| 85 | 5,881 |355, 438 | 10,781 |466, 570 | 41,854 | 34, 799 |__-..--11, 535, 360 | 60, 523 3.9 
1935..--..-.| 27 | 6,282 379, 913 | 12,623 |516, 748 | 42,433 | 32,246 |____-_-11,651, 986 | 70, 940 4.3 
1936 2..-.--.| 22 | 6,992 (418, 721 | 14, 260 |500, 094 | 46,288 | 33, 833 |______I1; 765, 722 | 81,750 4.6 
eee rene nnn ST a ED 

1 Included under Miscellaneous. 1 Preliminary figures,
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Texas.—Despite a material gain in crude-oil production the output 
of natural gasoline in Texas declined in 1936. This unusual occur- 
rence resulted primarily from curtailed operations at the “stripper” 

| plants utilizing “dry” gas in the Panhandle; in fact, the production 
from ‘‘wet” or casinghead gas increased materially. _ 

Production in the Panhandle in 1936 was 208,326,000 gallons com- 
pared with 276,602,000 gallons in 1935. Most, or perhaps all, of the 
decrease was recorded at the ‘‘stripper” plants. Although at various 

; times “‘stripping”’ has apparently been outlawed in Texas, most of the 
oe “stripper” producers have continued operations on a scale contingent 

upon injunctions and the ability to find markets for the residue gas. 
Production in the east Texas field again recorded a material gain; | 

. the output increased to 135,573,000 gallons in 1936, or 73 percent more 
than in 1935. This gain reflected chiefly increased operations due to 
the construction of new units and the expansion of gas-collecting 
facilities at existing plants. | 

. Natural gasoline produced and natural gas treated in the United States in 1985, by 
States | 

| . | Natural gasoline produced Natural gas treated 

: Number | Numb Value at plant 
: State of opera- of plants eee Average 

: tors! | operating] Thousands Millions of ora cubic 
| ofgallons | Thou- | Average | cubic feet | oot ( ae 

| | sands of {per gallon “ g 
dollars | (cents) ons) 

| Arkansas.....--..------ 6 8 13, 076 570 4.4 3, 371 3. 88 
California_.......-.-.-- 34 ' gl 534, 624 29, 778 5.6 310, 016 1,72 
Colorado-_-_--.---------- 2 2 417 15 3.6 222 1.88 
Illinois. .-.--.----..--- 21 65 2, 642 141 5.3 1, 076 2. 46 
Kansas......----------- 1l 19 32, 507 1, 145 3. 5 87, 669 37 
Kentucky_......------ 5 5 5, 614 287 5.1 29, 772 119 
Louisiana ----.--.------ 14 26 49, 732 1, 871 3.8 81, 868 - 61 
Michigan --..-.--------- 2 2 1, 850 71 3.8 1, 755 1.05 

| Montana....-...-.-__-- 1 1 1, 739 151 8.7 6, 382 127 
. New Mexico.-..--.-._- 2 2 19, 563 699 3.6 11, 786 1. 66 

New York...._..--..-- 1 1 27 2 7.4 27 1.00 
Ohio.......-.--..-2--- 6 11 6, 232 358 5.7 29, 622 ‘21 
Oklahoma....-...--.--- 64 162 379,913 | 14, 593 3.8 260, 757 1. 46 
Pennsylvania. -_---....- 61 107 12, 623 628 5.0 33, 348 . 38 
Texas._._...--------..- 68 123 516, 748 17, 050 3.3 828, 570 . 62 
West Virginia._.....--- 28 81 42, 433 2, 070 4.9 118, 789 . 36 
Wyoming......-------- 6 | 9 32, 246 1, 511 4.7 16, 970 1. 90 

Total, 1935_..-.-- 1 278 | 715 1, 651, 986 70, 940 4.3 1, 822, 000 .91 
Total, 1934....-.. 1 288 766 1, 535, 360 60, 523 3.9 1, 776, 172 . 86 

1 A producer operating in more than 1 State is counted only once. 

Oklahoma.—Oklahoma, like California, has increased its output of 
natural gasoline in recent years, but production is still far below that 
of 1929 and 1930. In 1986 the output was 418,721,000 gallons com- 
pared with 379,913,000 gallons in 1935 and 676,030,000 gallons in 
the peak year 1929. The gain in output in 1936 was distributed 
among the major producing districts, indicating that it was related 
to the increase in crude-oil production rather than to new discoveries 
or construction. . . 
Py Loutsiana.—Production in Louisiana in 1936 was 67,503,000 gallons, 
or 36 percent above the total in 1935. This gain, which brought 
production virtually to the record level of 1930, resulted primarily 
from the treating of gas from the Rodessa oil field.
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Other States —The output in West Virginia continued to recover 

| from the depression slump in the demand for gas; the total for 1936 

was 46,288,000 gallons compared with 42,433,000 gallons in 1935. 

Both Kansas and New Mexico showed substantial gains in production 

in 1936; the increase in Kansas was due chiefly to increased casinghead- | 

gas production and that in New Mexico to new construction. 

CONSUMPTION AND MOVEMENTS 

The indicated domestic consumption of natural gasoline in 1936 was | 

1,750,728,000 gallons, of which 84,126,000 gallons were “losses.” Of 

the remainder, 85 percent was utilized at refineries, 7 percent was : 

exported, and 8 percent went into ‘‘direct’’ shipments to bulk plants, 

jobbers, and retailers. Compared with similar data for 1935, these : 

ratios indicate a small gain in the relative importance of refinery and 

‘‘direct’’ uses which offset a decline in exports. | -



| Distribution of natural gasoline, 1936-86, by months, in thousands of gallons Lo | e 

January | F epee March | April May June | July | August Septem- October | N Der | Decem- Total 

1935 | | fe : Production-........-------.--------------| 139,608 | 125,370 | 137,004 180,032 | 131,082 | 128,226 | 183,518 | 130,368 | 136,206 | 152,040 | 153,090 | 155,442 1, 651, 986 Decrease-in stocks_.......-----------..---|_-----.---|----------|----u-----|---- | 3, 196 3, 562 7, 903 20, 790. 31, 458 19, 488 9, 324 21,770 

, 139, 608 125, 370 137, 004 130, 032 131, 082 131, 422 | 187,080 | 138, 271 156, 996 183, 498 172, 578 164, 766 | 1, 673, 756 SS SS PS a SS 
| | Used at refineries !__.._.......-...-..-...| 100, 212 88, 788 83, 118 80, 178 81, 060 90, 174 92, 232 104, 832 | ‘120,666 | 152,292 142, 590 135, 618 | 1, 271, 760 ° Run through pipe lines in California... _.- 2, 184 1, 722 1, 932 2, 100 1, 806 2, 982 2, 562 2, 982 2, 688 3, 822 3, 150 3, 360 31, 290 Exports 3_.....2.-....-.-----------2------ 4, 158 8, 946 13, 860 7, 434 10, 290 13, 776 19,866 | 9,324 14, 826 9,408 12, 978 10, 500 135, 366 - ia Shipments to bulk plants, jobbers, and . pan retailers....-.--.-.-2.----2---- eee 6, 510 7, 644 9, 156 9, 324 8, 988 10, 752 8, 610 8, 736 8, 2382 18, 104 11, 802 18, 482 116,340 ‘17 Increase in stocks_...----...-----.---.-.-| 15, 256 8, 473 17, 652 16, 127 16, 443 |--------.-|-.-.---.--]---------- |---| |---| ee te Losses... .-----.------ eee ee eee ee eneee-| 11, 288 9, 797 11, 286 14, 869 12, 495 18, 738 13, 810 12, 397 10, 584 4,872 | 2, 088 1, 806 119,000 bo 

130, 608 |_ 125,370 | 187,004 | 130,082 | 181,082 | 181,422 | 137,080 | 138,271 | 156,996 | 193,498 | 172,578 | 164,766 | 1,673, 756 Ei 
1936 8 - oe . Production....-...--.--------.----.----.-| 153,426 | 134, 232 141,876 | 137,130 | 137,550 | 135,114 | 140,910 | 147,204 | 150,528 | . 160, 860 | 160,272 | 166, 530 | 1,765,722 < Decrease in stocks.......-----------------|--2---e0n-|----e nn ene | eee eee fen eee renee [panne cenne|eneneceeee[eeeeeee---] 8106 | 29, 736 |. 16,380 | 16,884 | 4,116 |_---.____. e 

153, 426 134, 232 141, 876 137,130 | 137,550 | 135, 114 140,910 | 155, 400 180, 264 | 177,240 |. 177,156 | 170,646 | 1,765, 722 5 
Used at refineries 1-. 222-2222 eee 118, 272 84, 504 99, 540 84, 210 81, 984 84, 798 106, 974 116, 718 132,426 | 153,804 | 156, 408 148, 176 1, 367, 814 © Run through pipe lines in California... .. 3, 150 9, 408 2, 898 3, 360 2, 394 4,116 3, 822 4, 200 7, 396. 3, 654 3, 528 4, 074 52,500 © Exports eee eee 2, 620 6, 762 6, 048 10, 332 5, 334 10, 500 7, 980 9, 198 16, 120 11, 046 11, 004 11, 214 107,058 Shipments to bulk plants, jobbers, and 

to retailers__....--.---2-----2-------------| 12, 222 10, 206 9, 996 10, 164 11, 592 11, 424 12, 558 9,954 | 10,248 14, 448 |-- 12, 768 13, 650 139,230 be Increase in all stocks...--..-_...__.__.. 9, 996 11, 844 14, 070 21, 210 25, 452 6, 930 714 | 2-2 ef ee] fee wenn ee een 14, 994 aS Losses.....-.---.--2---- ee eee 7, 266 11, 508 9, 324 7, 854 10, 794 17, 346 © 8, 862 15,330 |. 14, 574 —5, 712 — 6, 552 — 6, 468 84, 126 ~] 

158,426 | 184,282 | 141,876 | 137,180 | 137,550] 135,114 | 140,910 155,400 | 180,264 | 177,240. 177,156 | 170,646 | 1,765, 722 

1 Includes quantities run through pipe lines east of California. ? As reported to the Bureau of Mines by manufacturers. 8 Preliminary. ,
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_ Refinery utilization—The percentage of natural gasoline blended 
in refinery gasoline in 1936 was 6.70 compared with 6.68 m 1935. 
Except in 1933, the ratio has remained remarkably near 6.70 percent 
for the past 5 years. a oo a 

The most important change in blending operations in 1936 occurred ) 
at refineries in the Texas Gulf Coast district, where 170,352,000 
gallons were utilized _in 1936 compared with 110,838,000 gallons in 
1935. The Indiana-Illinois-Kentucky district also made a material 
gam in natural-gasoline consumption. Although most of the other ~ 
districts used more natural gasoline in 1936 than in 1935, the per- | 
centages of the total refinery gasoline so used were lower because the 
percentage gain in total output of gasoline exceeded the relative 

7 increase in blending. | 

_ Percentage of natural gasoline blended in refinery gasoline, 1932-36, by districts 7 - 

Indi- | oxta- a -.- | Arkan- | 
| _| 802 | homa, | Texas | Loulsi-| sas and| Rocky | aay. 

Year | coast liacnian| nois, |S808°5 intang | Gul | Gurr | Louist-|Moun-| ;ornig | Total 
Ken- : Coast | ; tucky | Suri inland 

1932___..-. 0.9 2.2 3.0 9. 4 14.5 4.8 6.3 9.6 12, 4 14.5 6. 71 
1933. .....- 1.6 1.4 2.8 9.0 11.0 3.5 2.0 4.8 10.1 15. 6 6.31 
1934. ..___. 1.9 2.3 4.8 10. 5 12.2 2.9 1.6 6.0 9.0 16. 2 6.75 
1935. .....- 2.0 1.6 4,1 10.1) 12.5 2.7 1.8 5.7 7.9 16.1 6. 68 
19361....| 16] 1.6] 44] 97] 15] 39] sl 54] 78] 155] 670 

1 Preliminary. | |



Natural gasoline blended at refineries in the United States, 1935-36, by districts and months, in thousands of gallons eS 

PP PP oe 

District January | February| March April | May June July August Septem- October Novem- D ber Total ) . 

1935 
‘East coast......--.--.-------------------- 6, 216 3, 780 4, 032 1. 680 840 1, 302 1, 596 2, 982 5, 712 10, 122 11, 004 11, 340 60, 606 

Appalachian__...._.........-_-_-----.----- 1, 470 1, 428 1, 302 798 630 588 756 1, 092 924 1, 344 1, 428 1, 344 | 13, 104 
‘Indiana, Ilinois, Kentucky, ete... .-.---.-- 11, 382 10, 626 10, 584 10, 080 9, 828 8, 778 9, 072 8, 022 10, 836 16, 926 15, 750 15, 498 137, 382 

‘Oklahoma, Kansas, and Missouri-....----- 23, 436 21, 126 17, 346 18, 060 16, 968 17, 514 19, 656 23, 100 24, 822 29, 862 29, 232 26, 754 267, 876 

“Texas: 
Gulf coast._......_..-.--------------- 9, 450 6, 846 5, 754 4,914 4, 368 5, 250 6, 258 10, 836 12, 138 14, 238 14, 280 16, 506 110, 838 
Inland_...-..--..-..----------------- 15, 960 13, 692 11, 046 9, 198 11, 802 11, 550 11, 256 14, 280 17, 178 21, 420 22, 176 18, 354 177, 912 - 

Total, Texas..............----.-----| 25, 410 20, 538 16, 800 14, 112 16, 170 16, 800 17, 514 25, 116 29, 316 35, 658 36, 456 34, 860 288, 750 5 . 
eS ee oS eeeeeeS OOS SE OoE—E—=E—=™—E=E=EXZOEL"S=O_EL__O OSS eS OSS | _eG_e___—_—_SS_CELLQqaqV|VVaqja_—_—_—eeee 4 

“Louisiana-Arkansas: ep 
Louisiana Gulf coast___....--.-....--- 630 840 714 1, 092 798 672 1, 470 1, 512 1, 596 1, 218 1, 050 924 12, 516 ro 

Arkansas and Louisiana inland--...-- 1, 344 798 1, 050 1, 184 1, 092 . 1, 050 1, 470 1, 806 2, 100 2, 394 2, 058 2, 058 18, 354 e 

; Total, Louisiana and Arkansas---.-- 1, 974 1, 638 1,764 | 2,226 1, 890 1, 722 — 2,940 3, 318 3, 696 3, 612 3, 108 2, 982 30, 870 TR 

Rocky Mountain....-.....-.-.-.--..----- 2, 646 3, 024 2, 982 2, 646 2, 268 1, 974 1, 974 2, 100 2, 982 3, 990 5, 670. 3, 864 36, 120 Ke 

“California !_..-......--.----------------.-| 29, 862 28, 350 30, 240 32, 676 34, 272 44, 478 41, 286 42, 084 45, 066 54, 600 43, 092. 42, 336 468, 342 bel 

Total, United States__.............-| 102,396 90, 510 85, 050 82, 278 82, 866 93, 156 94,794 | 107,814 | 123,354 | 156,114 | 145,740 | 138,978 | 1,303, 050 > 
ss OS TO e—=—==——EENElE>EDaESSS Ss B= __—— eo OEES—=EeeSSS.).- OF OOO*"ll EE E—eeEEE———ESS.| _ eee — —————S . Eee SS OOS) oO OES EEE i 

1936 2 | s 
“East coast......---..------------- eee ee 5, 292 2, 142 2, 688 1, 470 1, 470 j, 722 4, 578 3, 234 4, 578 6, 468 7, 350 7, 896 48,888 © 
Appalachian. ...-......--2...------.----- 1, 218 924 1, 092 882 714 882 _ 714 798 756 |. 1, 092 1, 596 1, 722 12, 390 © 
Indiana, Illinois, Kentucky, etc...-.--..-| 14,994 12, 894 14, 112 11, 130 11, 004 9, 240 9, 660 9,828 | . 18,356 17, 934 16, 716 17, 304 158, 172 A 
‘Oklahoma, Kansas, and Missouri-_.....---| 25, 158 18, 564 17, 010 17, 724 16, 506 17, 850 20, 370 22, 890 26, 460 30, 156 29, 190 25, 494 267, 372 et . 

"Texas: | & 
Gulf coast............--------.--..---| 11,172 9, 240 7,476 6, 174 8, 064 8, 358 14, 112 14, 280 20, 832 24, 276 26, 166 20, 202 170,352 SN 
Inland______.---_.-.------------.---.| 17,304 11, 382 11, 928 9, 660 8, 400 12, 432 15, 330 16, 758 19, 362 21, 546 21, 042 20, 748 185, 892 

Total, Texas_.............----.-----| 28, 476 20, 622 19, 404 15, 834 16, 464 20, 790 29, 442 31, 038 40, 194 45, 822 47,208 | 40,950 356, 244 

‘Louisiana-Arkansas: . 
Louisiana Gulf coast..........-.------ 1, 428 1,302 1, 176 630 756 756 924 1, 008 840 1, 176 1, 806 1, 722 13, 524 
Northern Louisiana and Arkansas... -- 1, 890 1, 428 1, 512 1, 302 1, 554 1, 890 2, 352 2, 394 2, 394 2, 604 2, 058 2, 352 23, 730 

Total, Louisiana and Arkansas. ..-- 3, 318 2, 730 2, 688 1, 932 2, 310 2, 646 3, 276 3, 402 3, 234 3, 780 3, 864 4, 074 87, 254 
Rocky Mountain_._........-------------- 4, 368 3, 402 2, 646 2, 688 2, 268 2, 016 2, 058 2, 058 2, 310 4, 746 5, 166 4,914 38, 640 
California !_........--....-..22.-.--.--.-.| 38, 598 32, 634 42, 798 35, 910 33, 642 33, 768 40, 698 47, 670 49, 434 47, 460 48, 846 49, 896 501, 354 

Total, United States..............-.| 121,422 93,912 | 102, 438 $7, 570 84, 378 88,914 | 110,796 | 120,918 | 140,322 | 157,458 | 159,936 | 152,250 | 1,420,314 

eee et tt 

1 Includes natural gasoline run through pipe lines. 1 Preliminary.
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“Direct” sales—Data on ‘“‘direct’’ sales, that 1s, domestic move- 
ment to consumers other than refineries, are important as they reflect 
the extent to which the manufacturers depend upon refinery sales and 
indicate the use of stabilized natural gasoline as a fuel without blend- 
ing. Such sales increased in quantity from 116,340,000 gallons in 
1935 to 139,230,000 gallons in 1936 and in percentage of total domestic 
sales, from 8 to 9 percent. The gain would probably have been even 
larger if prices paid by the refiners had not stiffened. | 
“Direct”? sales are made to virtually every State, but most of the oo. 

gasoline so sold moves northward from Texas and Oklahoma. ‘Texas | 
. continued. to be the largest ‘‘direct’’ shipper but was closely pressed 
by Oklahoma. The largest interstate movement of this type in 1936 
was that from Oklahoma to Illinois. 

Pipe-line shipments.—The movement of natural gasoline by pipe | 
—  linein California increased from 31,290,000 gallons in 1935 to 52,500,000 | 

in 1986. Comparable data are lacking for the rest of the country in : 
_ 1936, but the total quantity moved is believed to have increased. _ | 

Shipments of natural gasoline to jobbers, retailers, and refinery-owned bulk plants in 
1936,! by States 

[Thousands of gallons]! 

| | : | Point of receipt 

| Point of delivery — 7. |. Pl.) Po. po Total , 
Texas | Illinois Pkla- in: Ohio wis Other : 

Texas..........-...-.-----.----------| 15,720] 1,406] 129] 5,037] 503] 3,341] 9,216] 35,352 
Oklahoma.............----..----2--- 557 | 10,168 | 8,858 | 4,590 688 | 3,189 | 6,792 | 34,842 
West Virginia.....-.-_----.---------|--------|--------|---.----|--------| 5,995 |--.-----| 13,063 | 19, 058 
Arkansas... ........-..---.-----------|--------|-.------]--------|---.----]--------/-------.] 7,810 7,810 
Pennsylvania..........-----------_- {eee epee fl}, 199 }_-.--.--1 3,609} 4,808 . 
Ohio.----2 2 eff] 4,082 [ee 540 4,622 
Other....-22-..22-0-222-- 2 ee 678 815 |. 1,091 492 | 1,992 527 | 27,143 | 32, 738 . 

, 16,955 | 12,389 | 10,078 | 10,119 | 14,459 | 7,057 | 68,173 | 139, 230 

~ VPreliminary, 

Water-borne shipments.—According to data reported to the Bureau | 
of Mines by manufacturers, exports of natural gasoline totaled 
107,058,000 gallons in 1936 compared with 135,366,000 gallons in 
1935. The Bureau of Foreign and Domestic Commerce reports 
natural-gasoline exports for 1936 as 1,807,000 barrels (75,894,000 
gallons); the disparity of about 30,000,000 gallons between the two 
figures was probably due to differences in classifying exports of gaso- | 
line and natural gasoline. 

The only other important water-borne movement of natural gaso- 
line is that from the Texas Gulf to the East coast. Complete data on 
this movement are not available, but refinery deliveries to the East 
coast, most of which came from the Gulf by tanker, were reported as 
only 37,918,000 gallons in 1936 compared with 61,109,000 gallons in 
1935. 

Exports of natural gasoline to Canada, most of which probably 
moved in tank cars, totaled about 29,000,000 gallons in 1936 compared 
with about 20,000,000 gallons in 1935. |
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 $§$TOCKS' | 3 

| In 1935 stocks of natural gasoline declined about 22,000,000 gallons— 
from 177,086,000 gallons at the beginning of the year to 155,316,000 

| gallons at the close. In 1936 the trend was reversed, and stocks 
increased about 15,000,000 gallons to a total of 170,310,000 gallons on 
December 31, 1936. As the improvement in prices in 1935 was held 

| to be related to the decline in stocks during the year, it seems unusual 
that prices continued to improve in 1936 with rising stocks. However, 
most of the net increase in stocks in 1936 was registered late in the 
year in California; stocks in the Midcontinent district, where most . 

| price movements originate, were probably consistently lower in 1936 
| than in 1935. , oe | | 

a | | Stocks of natural gasoline, 1985-36, by months : 

| {Thousands of gallons] 7 | 7 

; At refineries . At plants and terminals — Potal | 

. Date | California Other States Texas | Other States | 

—_ |_| |_| 1935 | 109361 
oe 1935 | 19361 | 1935 | 19361 | 1935 | 1936: | 1935 | 19361 

Jan. 1....| 98,490 | 62,790 | 22,470 | 23,436 | 29,715 | 48,289 | 26,411 | 20,801 | 177,086 | 155,316 
Jan. 31__.| 108,948 | 71,610 | 22,050 | 20,496 | 34,020 | 51,105 | 27,324 | 22,101 | 192,342 | 165,312 
Feb. 28..-| 109,788 | 279,002 | 29,190 |? 21,168 | 31,108 | 248,589 | 30,729 | 2 28,397 | 200,815 | 2 177, 156 

. Mar. 31_.| 118,356 | 76,398 | 25,452 | 23,604 | 40,767 | 54,492 | 33,892 | 36,732 | 218,467 | 191, 226 
Apr. 30...| 118,944 | 77,616 | 29,568 | 23,898 | 53,211 | 69,612 | 32,871 | 41,310 | 234,504 | 212, 436 

| May 31_-| 114,618 | 87,486 | 28,098 | 28,670 | 67,025 | 75,802 | 41,296 | 47,930 | 251,037 | 237,888 
| June 30. -| 103,026 | 91,770 | 29,526 | 28,182 | 70,972 | 73,651} 44°317| 51,215 | 247,841 | 244° 818 

July 31...| 90,930 | 92,190 | 26,208 | 30,660 | 82,283 | 72,428 | 44/858] 50,254 | 244979 | 245, 532 
Aug. 31_-| 86,310 | 88,998} 25,116 | 32,802] 76,750 | 66,378 | 48,200 | 49,248 | 236,376 | 237, 426 
Sept. 30..| 74,550 | 84,588 | 25,116 | 33,684 | 74,841 | 48,045 | 41,079 | 41,373 | 215,586 | 207,690 
Oct. 31_..| 61,236 | 79,842 | 20,328 | 41,412] 68,513 | 42,216 | 34,051 | 27,840 | 184,128 | 191,310 
Nov. 30._| 60,606 | 77,658 | 22,344 | 31,080 | 51,426 | 41,070 | 30,264 | 24,618 | 164,640 | 174, 426 
Dec. 31_.| 62,790 | 75,768 | 23,436 | 25,914 | 48,989 | 45,493 | 20,801 | 23,205 | 155,316 | 170,310 

= 1 Preliminary. 3 As of Feb. 29. 

| TECHNICAL DEVELOPMENTS | — 

Yields.—No startling technical developments were made in natural- 
gasoline manufacture in 1935 or 1936. The average yield, which 
increased from 0.86 gallon per thousand cubic feet in 1934 to 0.91 
gallon in 1935, probably increased still further in 1936. These gains 
may reflect the addition of improved equipment and the elimination 
of many small inefficient plants, but probably they reflect chiefly the 

| rise in importance of Kast Texas, a high-yield area, and the decline in 
importance of the Panhandle, a low-yield area. | 
Production by processes—Although absorption continued to be the 

principal means of producing gasoline the compression process made 
a notable come-back in 1935, when the total output at plants using 
that process rose to 180,953,000 gallons from 148,150,000 gallons in 
1934. Similar data are not available for 1936, but undoubtedly com- 
pression production increased further as the output in East Texas, 
where the process is popular, increased materially. 

Even the charcoal process, production from which had been declining 
since 1929 and which appeared due for early extinction, held its own 
in 1935.
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Natural gasoline produced in the United States in 1935, by States and by methods of 

- manufacture . 

Number of plants operating | Production (thousands of gallons) | 

—_ State . PP | 
7 | a preion Absorp- Charcoal Compres- Absorption ! | Charcoal | 

Arkansas. __.......---------------- 1 7 |_--------- 1, 695 “11, 381 |__.----__- 
California..........-...._.-.-.2-2--- 2 89 |---------- 2, 446 _ 682,178 |.-.------- a Colorado-...-....----..--.----2------ dt 1 |----_---_- 228 189 |._._.-_-.. Tlinois_..._-...2-2-2 eee 65 |... 2-2 fee 2,642 |---|. -e . . Kansas....___...--.------__-------- ‘5 14 |_._--_----] .. 1,828, 30, 679 |... ---___ 
Kentucky. _._..--.-.-----___-_.__-- 1 3 1 40 5, 056 518 
Louisiana..._.......--..---_--- _-- 6 | 20 j-- 2-2 ee 4, 415 45, 317 |__.--.-_-- 

Michigan.._._..-..-----.-----------].. 2 |-.--.-----|------.-_- 1,850 |-----.--------|---------- 
Montana. .._.-..--.-------------2--[---2eeetee} eed 1,739 |..-..---_. 
New Mexico..........---...-------.{--- ue 2 [---------- [eee 19, 563 |... 
New York.._..-_---22---2---2--eeeef feet llle feel 8-8 © QT jow------ eee} 
Ohio.......2..22- 2-222 e eee 4 6 1 51 5, 119 1, 062 Oklahoma..___._-..-...-..--.--2.--} BO 112 |....-....| 58, 106 326, 807 |. 2 2 Pennsylvania..-_.....-.-.--..-...- 83/8 i 3, 145 9, 311 167 
Texas...-.----..------- eee] 29 94 |--..-__.- 72, 652 444,096 |_._..._... 
West Virginia_........---2---2--- 55 19 7 11, 926 24, 344 6, 163 
Wyoming...._._--.--2- eee 2 |: i 24, 902 7, 344 je. 

Total, 1935.....--..-....--.--.| , 312 393 10 | 180,953 | 1, 463, 128 7,910 | Total, 1934_____-2------------ | (844. 411 11 148, 150 1, 379, 648 |. 7, 562 

. ~ — - a ° 
' Includes combination of absorption process with compression and charcoal processes, 7 | . 

| ; Trends in vapor pressures.—The average vapor pressure of produc- 
tion in 1936 was about 20.25 pounds (Reid), or 0.25 pound higher than 
in 1935. This gain probably was related to the increase in yield, as | | 
yields and vapor pressures generally vary directly. The usual seasonal 
trend in vapor pressures was evidenced in 1936; the high (21.5) was 
in January and February and the low (18.6) in July. The average 

_ vapor pressure of refinery shipments rose from 20.5 pounds in 1935 
to 20.9 pounds in 1936, but the average for “direct”? shipments de- 
clined from 16.1 to 15.9 pounds and that for exports from 18.7 to 
17.4 pounds. a | 

—_Polymerization.—In_Minerals Yearbook, 1936, the-development-of ——___—— 
polymerization as a process to convert natural gas into high-octane 
gasoline was mentioned. Undoubtedly some progress was made _ 
along these lines in 1936, although in the natural-gasoline industry the | 
work was probably mainly research. | | 

LIQUEFIED PETROLEUM GASES | 
Domestic sales of liquefied petroleum gases continued to increase , 

rapidly and in 1936 totaled 106,652,000 gallons, or 39 percent higher 
than in 1935. Exports also rose—from 4,237,000 gallons in 1935 to 
4,897,000 gallonsin 1936. The increase in sales in 1936 appears to have 
resulted from a general expansion; butane and propane, the two most 
important kinds of gas, maintained their relative positions, and the 
division between domestic or “bottled-gas” sales and industrial uses 
remained virtually unchanged.
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Marketed production of liquefied petroleum gases in the United States, 1922-86 

| Year Gallons | Year Gallons | Year Gallons | Year Gallons 

| 1922. .__.-- 222, 641 || 1926.___... 465,085 || 1930.-....-| 18, 017,347 || 1934...----] 1 56, 427,000 
1923.-..... 276, 863 || 1927--.----| 1,091,005 || 1931__...._| 28, 769, 576 |) 1935_------| 76, 855, 000 
1934__..... 376,488 || 1928__.----| 4, 522,899 || 1932.__..._| 34, 114, 767 || 1936.-..--.| 106, 652, 000 

| 1925.....-. 403, 674 || 1929._.....| 9,930,964 || 1983___-...] 38, 931, 008 
a 

1 Revised figures. 

The economic history of the liquefied-gas industry in 1936 has 

- been summarized as follows: * 
. A review of the market requirements for the various liquefied gases shows that 

sales of propane increased from 26,814,000 gallons in 1935 to 36,502,000 gallons 

in 1936, a gain of 36.1 percent. Deliveries of butane, which are larger in volume 

than any of the other liquefied petroleum gases, increased to 47 ,455,000 gallons | 

in 1936, or 39.2 percent over the 1935 total of 34,084,000 gallons. Sales of pro- 

7 pane-butane mixtures, ranking third in relative volume, gained 49.1 percent in 

| 1936. The demand for pentane in 1936 was limited to 2,575,000 gallons, a quan- 

tity only slightly above the 1935 deliveries. 7 . 
The industrial use of liquefied petroleum gases totaled 47,894,000 gallons in 

1935 and constituted 62.3 percent of the market demand, while the comparative 

total for 1936 is 67,267,000 gallons or 63.1 percent of all deliveries. A tabulation 

| - of sales records, as reported to the Bureau of Mines, shows that the 1936 total is 

: divided as follows: Industrial fuel 40,140,000 gallons, chemical manufacturing 

| 14,445,000 gallons, internal-combustion-engine fuel 12,476,000 gallons, and mis- 

cellaneous uses 206,000 gallons. The item covering the use of liquefied petroleum 

gases for motor fuel is of special interest, as it is the first time that this demand 

| has been segregated in this annual survey. Sales of liquefied petroleum gases for 

domestic or “bottled gas” purposes accounted for 28.1 percent of the total demand 

in 1936. The quantity reported under this classification is 30,014,000 gallons, a 

gain of 40.4 percent over 1935 deliveries. Liquefied petroleum gases purchased 

by gas companies showed an increase of 23.6 percent in 1936, totaling 9,371,000 
gallons compared with 7,581,000 gallons in 1935. 

’ Propane, because of its high volatility, is sold principally for domestic purposes, 

or for cooking and lighting in homes where gas from gas-company mains is not 

available. This demand of 24,423,000 gallons accounted for two-thirds of the 

total sales of propane in 1936. Propane is of secondary importance as an indus- 

trial fuel, and a small amount is used as a raw material in chemical manufacturing. 

Sales of propane for industrial fuel and chemical use were reported as 11,030,000 

gallons in 1936. Less than 1 million gallons of propane were purchased by gas- 

manufacturing companies in 1936. Butane, less volatile than propane, has a 

| higher B. t. u. value per gallon, hence it is used chiefly as an industrial fuel, there 

being 28,553,000 gallons of butane (60.2 percent of total deliveries) sold under 

this caption in 1936, including a small quantity going to chemical plants for raw 

material. Distributors reported that 9,622,000 gallons of butane were used as fuel 

in internal-combustion engines in 1936, a demand confined largely to the Pacific 

. Coast area. Deliveries of butane to gas companies, which declined from 5,064,000 

gallons in 1934 to 5,042,000 gallons in 1935, registered a gain in 1936, when a total 

of 6,227,000 gallons was reported under this classification. Domestic uses of 

butane increased over 100 percent in 1936, showing 2,956,000 gallons compared 

with 1,353,000 gallons in 1935. Propane-butane mixtures are sold largely to 

chemical plants for raw material, and a minor quantity is consumed as industrial 

fuel. The domestic and the gas-manufacturing demand, respectively, for propane- 

butane mixtures was approximately 2 million gallons in 1936, while about 2 ,700,000 

gallons were sold for motor fuel in the same period. 
The American Gas Association has supplied the following review regarding 

plants distributing liquefied petroleum gases in the United States in 1936. 

“At the end of 1936, liquefied petroleum gas was being delivered 

through mains to consumers in 178 communities in 30 States by 72 
companies supplying 31,300 customers. 

Butane-air gas with heating value ranging from 520 to 900 B. t. u. per 

cu. ft. was supplied to 124 communities in 28 States by 60 companies. 

2 Coumbe, A. T., Sales of Liquefied Petroleum Gases Continue to Expand in 1936: Min. Market Rept. 

643, Bureau of Mines, 1937, 4 pp.
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A mixture of undiluted butane and propane gas with a heating value of | 
2,800 to 3,000 B. t. u. per cu. ft. was supplied to 14 communities in 
California and Nevada by 6 companies. Undiluted propane gas with a : 
heating value of 2,550 B. t. u. per cu. ft. was supplied to 40 communities 
in Maryland, Minnesota, New Jersey, North Dakota, Virginia, and 

_ Wisconsin by 6 companies.” 

Bulk shipments totaled 82,575,000 gallons in 1986 or 77.4 percent of the total 
movement of liquefied petroleum gases into consumption, compared with 
61,457,000 gallons or 80.0 percent of the 1935 marketed demand. ylinder and 
drum deliveries were relatively greater in 1936, 22.6 percent of the liquefied- _ 
petroleum-gas sales being handled in these containers compared with 20.0 percent 
in 1935. The volume of cylinder shipments increased from 15,398,000 gallons 
in 1935 to 24,077,000 gallons in 1936. 

There were 32 distributors who reported their 19386 sales of liquefied petroleum 
gases to the Bureau of Mines compared with 30 who cooperated in the 1935 study. 
Eleven out of the 1936 total operated in the Pacific Coast area. 

Marketed production of liquefied petroleum gases by uses, methods of transportation, 
| and regional distribution, 1935-36 : 

(Thousands of gallons] 

Propane- Percent Propane | Butane | butane | Pentane | Total of total 
mixtures 

1935 | 
Uses: 

Domestic. ........-------.-.---.-----.] 18, 325 1, 353 1 1,702 (1) 21, 380 27.8 
Gas manufacturing..._...-.....------ 702 5, 042 11, 837 (1) 7, 581 9.9 
Industrial fuel and chemical manufac- 

UrTINg ~~. eee 

Internal-combustion-engine fuel_..___- 7, 787 27,689 | 112, 418 (*) 47, 894 62.3 
All other uses. ---..-___....---.------ 

26,814 | 34,084] 13,493 | 2,464 | 76,855 100. 6 
Percent of total.........-.....-.-.---2-_-- 34.9 44.3 17.6 3.2 100.0 j_-_.--..-- 

Method of transportation: | 
Bulk. ....-.-.-..-..-----------------] 18,394! 33,805 | 114, 258 (1) 61, 457 80.0 
Cylinders and drums_-_-___...._-_...--} 18, 420 279 1 1, 699 (1) 15, 398 20.0 

| : 26,814 | 34,084 | 115,957 (1) 76, 855 100. 0 

____ Regional distribution. = op 
Pacific Coast area........-.-----------| (2) (2) (2) (2) 17, 678 23.0 
All other areas_.........-------------- (2) (2) (2) (2) 59, 177 77.0 

| (?) (?) (1) (?) 76, 855 100.0 

1936 : 
Uses: 

Domestic. ....-...-...-------------- | 24, 428 2, 956 2, 048 587 30, 014 28.1 
Gas manufacturing__._.._.....--.---- 944 6, 227 2,200 |..-.-.-.-- 9, 371 8.8 
Industrlia fuel and chemical manufac- 

turing. __.. 2-22-22 ee-e--------| 11,030 | 28,553 | 13, 122 1,880 | 54, 585 51.2 
Internal-combustion-engine fuel...__.- 105 9, 622 2,749 |_.....---.] 12,476 11.7 
All other uses. .~...-.-.-2-.-2-.-2.2-.[---------- 97 1 108 206 .2 

36,502 | 47,455 | 20,120 2,575 | 106,652 100.0 
Percent of total.._.-........-.-.-2---2 226. 34.2 44.5 18.9 2.4 100.0 |_..-._.-.- 

Method of transportation: 
Bulk. -...--- 2-2-2 ee ---_--]| 16, 319 46, 520 17, 289 2, 447 82, 575 77.4 
Cylinders and drums__.-__---.--..-..-} 20, 183 935 2, 831 128 24, 077 22.6 

36,502 | 47,455 | 20,120 2,575 | 106, 652 100.0 

Regional! distribution: 
Pacific Coast area................--.-.| 5,484] 12,067 6,145 |........-.| 28, 646 22.2 
All other areas._..................-...| 31,068 | 35,388 | 13,975 2,575 | 83, 006 77.8 

36,502 | 47,455 | 20,120 2,575 | 106, 652 100.0 

1 Pentane included with propane-butane mixtures. 
2 Not available.
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CARBON BLACK Oo 
_ : By G. R. Hopxins and H. Backus | Oo 

, - SUMMARY OUTLINE | ae - 

a | Page Page | 

| Summaty -aacseccseesoceceescoeseeeeoot UNG | OO Rotal deliverioa TTI a 
Production by States, districts,and months. 1110 Domestic consumption -...--------------- 1114 

_ Methods and yields. oiants wv. 1Ha| Stocks nn ne POS ovr ns 
Producers... ...--------~---------2-0-02077 1113 | Prices and values.....-.. :-------------=--++-- H17 

The carbon-black industry experienced a record-breaking year In . 

1936, with new highs for production, domestic sales, and exports. | 

(See fig. 79.). In addition stocks at the plants were reduced mate- 
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‘FIGURE 79.—Carbon-black production, stocks, and deliveries, 1919-36. |, : oo 

rially, reaching approximate working-stock levels at the. close of the | 
year. Prices remained remarkably uniform throughout the year; the 
average plant value increased slightly to just under 4 cents per pound, 
and the average export value remained unchanged at nearly 1 cent 
more. Threats to the prevailing stability were evidenced in repeated 
reports that consumers were storing stocks in anticipation of labor 
troubles and that the Texas Legislature was about to impose a heavy 
tax on carbon black. Anticipated increases in stocks based on the 
expectation of prolonged labor disturbances in the rubber industry 
failed to materialize, and the consensus of opinion was that the 
industry actually used most of its 30-percent increase in purchases _ 

(1936 over 1935) during 1936. The Texas Legislature imposed a tax 
of about 3 percent on carbon-black production late in the year, but 
this tax was partly neutralized by downward revisions in freight rates 
early in 1937. - | 

153336—37——71 1109
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Saltent statistics for carbon black made from natural gas in the United States, 1932-86 

GI 
- | 1932 1933 1934 1935 1936 

Number of producers reporting.._..__- 24 25 25 21 20 | Number of plants. ...--....22-2--_2_.. 50 51 50 54 54 

Quantity produced: | NN 
By States and districts: 
Louisiana...............-pounds..] 42, 260,000 | 54, 470,000 | 66,538,000 | 64,875,000 | 59, 201, 000 
Texas: | Breckenridge district __ ...do_..-| 1 28, 071, 000 | 1 24, 499, 000 | 1 24, 887, 000 | 1 24, 513, 000 | 12, 330, 000 Panhandle district..-....do_..-| 177, 369,000 | 194, 156,000 | 237, 403,000 | 263; 361,000 | 3217 576, 000 

Total Texas.._..........do__..|1 200,440, 000 |t 218,655, 000 {1 262,290, 000 |1 287,874, 000 | 333, 906, 000 
Other States. .........._._..do___- (1) a6) (1) — 18, 238, 000 

Total United States_......do..-.] 242, 700, 000 | 273, 125, 000 | 328, 828, 000 | 352, 749, 000 | 411, 345, 000 
By processes: 

Channel process..._......-.do...-] 224, 536, 000 | 238, 026, 000 | 293, 546, 000 | 316, 284, 000 | 366, 876, 000 
Other processes 2. ___._.....do__-.| 18, 164,000 | 35,099,000 | 35, 282,000 | 36, 465,000 | 44, 469, 000 

Stocks held by producers Dee. 31 _ | pounds. .| 257,998,000 | 155,969,000 | 171, 799, 000 | 136, 086, 000 | 79, 582, 000 Losses_........-----------------d0----] 4,814, 000 686, 000 386,000 | 926, 000 113,000 
Quantity sold: : | | | 

Domestic: 
To rubber companies. _.....do----| 130, 380, 000 | 191, 358,000 | 165, 446, 000 | 213, 708, 000 | 278, 018, 000 | To ink companies____.--_-.do----} 18, 341,000 | 18, 539,000 | 16,146,000 | 15,177,000 | 17,787 000 
To paint companies.........do...-| 7, 636, 000 6, 260, 000 5, 365, 000 | 6,550,000 | 6,914, 000 
For miscellaneous purposes . 

pounds..| 5, 126,000 | 6,025,000 | 5,035,000 | 9,916,000 | 10, 299, 000 
Total domestic sold._-....do_._-| 161, 483, 000 222, 182, 000 | 191, 992, 000 | 245, 351,000 | 313,018,000 Export........----------------d0.---| 100, 072, 000 | 152, 286,000 | 120, 620, 000 | 142, 185, 000 | 154’ 718, 000 
Total sold__........-.-.-.do_-..] 261, 555,000 | 374, 468, 000 | 312, 612, 000 | 387,536,000 | 467, 736, 000 

Value (at plants) of carbon black pro- 
uced: , | Total_.....---.---.------------------| $6, 664,000 | $7, 602, 000 | $11, 654,000 | $13, 755,000 | $16, 110, 000 

Average per pound____._..___cents_-_ 2. 75 2. 78 3. 54 3. 90 3.92 
Estimated quantity of natural gas 
used.......-..........M cubic feet_-| 168, 237,000 | 190, 081, 000 | 229, 933, 000 | 241, 589, 000 | 283, 421, 000 

Average yield per M cubic feet 
pounds.- 1, 44 1, 44 1. 43 1, 46 1.45 

—_ 

1 Oklahoma and Wyoming included with Breckenridge district, Texas. . 
t 7 1932-33: Disk, Lewis, roller, ‘special’, and thermatomic; 1934-36: Lewis, roller, “special”, and therma- 
omic. . 7 

PRODUCTION | 

Production, by States, districts, and months.— An increase in produc- 
tion of carbon black in Oklahoma and Wyoming was virtually offset 
by a decline in Louisiana; in other words, most of the 60,000,000- 
pound increase in national output was recorded in Texas, more 
specificaliy in the Texas Panhandle, which was credited with nearly 
80 percent of the total production of the United States in 1936. 

The competition of domestic demand for gas in Louisiana continued 
to restrict operations in that State, and production declined from 
64,875,000 pounds in 1935 to 59,201,000 in 1936. A number of units 
in Louisiana were dismantled and moved to Texas; this is reflected in 
the decline from 19 operating plants in Louisiana in 1935 to 16 in 
1936. 
Although the center of the industry has been moving closer and 

closer to the Panhandle, primarily because of the comparative cheap- 
ness of the gas in that area, a possible spreading out of production in 
the not too distant future is indicated. First, the supply of residue 
gas from “‘stripper’’ plants in the Panhandle has been curtailed; and, 
second, production in Oklahoma and Wyoming, the other producing 
States, increased about 40 or 50 percent in 1936 over 1935.
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Carbon black produced in the United States, 1927-86, by States 

Production (thousands of pounds) 
ee Average 

Year nn ———— | Value per 

ss | pound Louisiana | Texas West Vir other Total | (cents) 

1927__0 eee 124, 188 56, 396 2, 796 15, 049 198, 429 5. 52 
1928__..- ee 136, 320 100, 828 697 10, 945 248, 790 5. 54 
1929__---. ee 127, 345 228, 183 578 1-- 10,336 366, 442 .§.11 - vee 
1930_......-------------------- 96, 729 271, 749 () 11, 464 379, 942 3.91 
19381_--2. 2-2 ee 57, 485 210, 878 |_..---.--..- 12, 544 280, 907 3. 07 
1932_-._-_-.------ eee 42, 260 2 200, 440 j_..-.-.-.--- (2) 242, 700 2. 75° 
1933__.......---.-.-.-.--------- 54, 470 2 218, 655 |[...-..--..-- (2) 273, 125 2.78 
1934_...-02- 2 ee] 66, 538 2 262, 290 |_....-.---.. (3) 328, 828 3. 54 
1985_....-...-..2- e+e 64,875 | 2 287,874 |...--------- (2) 352, 749 3. 90 
1936_--..-.----------..-------- 59, 201 333, 906 |.-...------- 318, 238 411, 345 3. 92 

1 Included under ‘‘Other States.” . 
2 Oklahoma and Wyoming included with Texas. 
3 Oklahoma and Wyoming. 

| Carbon black produced from natural gas in the United States, 1935-36, by States and 
by major producing districts | 

Pp Production Estimated 
. TO- | Estima 

| due- | yum- | quantity Ande | 
State and district e ber of Value at plant of natural M cubic 

| port- |Plamts| Pounds Ta (M cubic (poends) 
ing , yerage| _—fee Total (cents) . 

| 1935 

Louisiana: Monroe-Richland 
district (Morehouse Ouach- 
ita and Richland Parishes) - - 10 19 | 64,875,000 |$2, 507, 000 3.86 | 54,021, 000 1. 20 

Oklahoma-..-_..-...----------- 1 1 (2) (2) _ (2) (2) (2) 
———S=| Eo —_—_=>_O —¥X<V"hD[HH_™_€_bWCOMNDaHa2>[T——S=S|—«WSXwX——————S—_[ —E - — —LCLL—L—SS———S—SS_ 

Texas: 
Breckenridge district 

(Eastland and Stephens 
Counties) ._........-..--- 4 5 | 2 24,513,000 | 2996, 000 24.06 | 2 12, 567, 000 . 21.95 

———_— Panhandle district (Car- — rm nnn 
son, Gray, Hutchinson, 
and Wheeler Counties)... 14 28 | 263,361, 000 |10, 252, 000 3.89 | 175, 001, 000 1. 50 

Total, Texas......-..-.| 114 33 |2287, 874, 000 | 211,248,000 23.91 | 2 187,568,000 21, 53 
Wyoming._..----.---------..--} -1] 9 1 (2) (2) (2) (2) (?) 

oO TT. Oe SO ele eS =E_—l—eeeeS 

Total United States....-.} 121 54 | 352,749, 000 |13, 755, 000 3.90 | 241, 589, 000 1. 46 
‘ oT Oe eee. Ee eee oO E—E—=ES Ee . 

1936 

Louisiana: Monroe-Richland . 
district (Morehouse, Ouach- 
ita, and Richland Parishes) - - 9 16 | 59,201,000 | 2, 385, 000 4.03 |. 46, 357, 000 1, 28 

Oklahoma..-.....-...----.---- 2 2 | 3 18,238,000 | 3 722,000} %3.96 | 38,778,000 32.08 
SSS OST E—E—e—=Eoaaaoee Eee Eee so» ee=ES—eeS oll 

Texas: 
Breckenridge district 

(Eastland and Stephens 
Counties) ................ 4 5 12, 330, 000 510, 000 4.14 5, 440, 000 2. 27 

Panhandle district (Car- 
son, Gray, Hutchinson, 
Moore, and Wheeler 
Counties) ......--..-...-- 14 30 | 321, 576,000 |12, 493, 000 3.88 | 222, 846, 000 1. 44 

_ Total, Texas.......-..-| 114 35 | 333, 906, 000 /13, 003, 000 3.89 | 228, 286, 000 1. 46 
Wyoming.........--...-..-.-.- 1 1 (3) (3) (3) @) @) 

Total, United States.....| 120 54 | 411,345, 000 }16, 110, 000 3.92 | 283, 421, 000 1, 45 

1In counting the totalnumber of producers, a producer operating in more than 1 State, district, or county 
is counted only once. . 

2 Oklahoma and Wyoming included with Breckenridge district, Texas. 
3 Oklahoma includes Wyoming.
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: Carbon black. produced in the United States in 1986, by months, in pounds 

a National Bureau of Mines ! National Bureau of Mines ! 

1 as Prod-_ |-——————— as prod- |——————_-— 
Month ucts Asso- | Daily Month ucts Asso- - Daily | 

. .. | ciation Total | average ciation Total . average 

January.....-| 30,909,000 | 33, 895,000 } 1,094,000 |} August.......| 33, 467,000 | 36, 692, 000 | 1, 184, 000 
February..._.| 26,781, 000 | 29, 370, 000 | 1,013,000 || September-.-_| 31, 868, 000 | 34, 965, 000 | 1, 166, 000- 
March...__._-| _ 30, 193, 000 | 33, 113, 000 | 1,068,000 |) October_..-..-| 33, 002, 000 | 36, 198, 000 | 1, 168, 000 
April......---| 30, 106, 000 | 33, 031,000 | 1, 101,000 || November__--| 32,374,000 | 35, 499, 000 | 1, 183, 000 

: May.......--| 30,413,000 | 33, 360, 000 | 1,076,000 || December_..-| 34, 369, 000 | 37, 720, 000 | 1, 217, 000 
June._........| 29, 263, 000 | 32, 085,000 | 1,070, 000 |__| ——— 
July.....__-_-| 32,296,000 | 35,417,000 | 1,142,000 || 375, 041, 000 |411, 345, 000 | 1, 124, 000 

‘1 Monthly figures obtained by allocating the Bureau’s annual total proportionately to the Association’s 
monthly data. oe | 

| According to estimates based on the monthly figures of the National 
Gas Products Association, the output of carbon black increased more 
or less steadily in 1936, reaching nearly 38,000,000 pounds in 

| December. | | | 
Methods and yields.—Although the channel process continued to be 

the primary method of manufacturing carbon black, there was a _ 
slight gain in the relative importance of the “other processes” in 1936. 

a Thus the output of channel black increased from 316,284,000 pounds 
- In 1935 to 366,876,000 in 1936, a gain of 16 percent, whereas production 

. by other processes, the Lewis, roller, ‘special’, and thermatomic, 
increased from 36,465,000 pounds in 1935 to 44,469,000 in 1936, or 22 

| | percent. | 

7 Number and daily capacity of carbon-black plants operated in the United States, 
1985-86, by counties or parishes | 

Number of _ | Total daily capacity 
plants (pounds) 

| State. County or parish a 

| , 1935 | 1936 1935 1936 

Louisiana..__........_..........| Moorehouse__._-........--_-_---- 5 4 68, 850 32, 550 
Ouachita....-..--..---.----.--.|. 18 11 | 252,775 | 255, 275 
Richland_.____.__-.__-.-----_--- 1 1| 14,000 3, 500 

| | 19 16 | 335,625 | 291, 325 

Oklahoma.._..-...._-..........| Beekham___._._______-___ 22 ee (1) 1 () 
Seminole_.__._..___.-_-.-_.__-_--|------ -- | ee } 274, 400 

| (1) 2 (1) 274, 400 

Texas. .._--._--..-___--..-__-.__| Carsonm-.....---..-----__-_--__-- 2 2; %111,000 | 3196, 000 
Eastland....--..-----.---------- 1 1 (1) (4) 
Gray...-..--2--2-- eee 9 9 333, 400 333, 400 
Hutchinson.___..-----..-.------ 14 14} 571,300 | 495, 670 
Moore_-.-.--..-...----..--------|-------- 2 |----------- (°) 
Stephens..........-.------------|_ 15 4} 1100,800 | 441,300 
Wheeler.___-.--.---------------- 3 3 (3) (3) 

| 134 35 |11, 116, 500 | 1, 066, 370 
Wyoming...___.-_......-......| Niobrara_._.....--------_-2___-- 1 1 (4) (2) 

United States. ......-.---|_----------2--2----2---2----- =e 54 541 1,452, 125} 1, 432, 095 

1 Oklahoma, Wyoming, and Eastland County, Tex., included with Stephens County, Tex. 
2 Oklahoma includes Wyoming. 

Os 1935: Carson County includes Wheeler County; 1936: Carson County includes Moore and Wheeler 
ounties, 

4 Kastland County included with Stephens County. 

Carbon-black manufacture continued to account for a material part 
of the total consumption of natural gas; the quantity burned in 1936
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(283,421,000,000 cubic feet) comprised about 13 percent of the esti- 
mated total consumption, the same ratio as in 1935. Although the 

gain in production of carbon black by “other processes” usually indi- | 
| cates an increase in output of high-yield retort blacks and hence a | 

, gain in the national yield, the reverse held true in 1936, and the aver- | 
age yield declined from 1.46 to 1.45 pounds per thousand cubic feet. | 
Number and capacity of planis——Despite contmuation of stable 

‘ economic conditions the total number of plants remained 54 in 1936, 
: the same as in 1935. A loss of three plants in Louisiana was balanced co 

by the addition of two in the Panhandle and the renewal of operations 
at one in Oklahoma. The concentration of plants among fewer opera- | 

tors continued in 1936, when there were only 20 compared with 21 ~ 
| in 1935 and 25 in 1934. | oe re 

Apparently all the units dismantled in Louisiana were not set up in - 

the Panhandle, as the total daily capacity of all plants declined from 

| 1,452,125 pounds in 1935 to 1,432,095 in 1936. This declinein capacity _ | 

plus the increase in output, indicates an advance in the operating ratio 
(daily production divided by daily capacity) from 67 percent in 1935 

_ to the comparatively high point of 78 percent in 1936. | 

| Producers —The reported changes in the list of carbon-black pro- 

ducers were as follows: The Keystone Carbon Co. and the Texas- ) 
Louisiana Producing & Carbon Co. went out of business in Louisiana; | 

the Cabot Carbon Co. renewed operations in Oklahoma; the Colum-. a 
| bian Carbon Co. took over the Western Carbon Co.; and the Reliance 

| Carbon Co., Inc., began operations in Texas. | | : 

Carbon-black producers of the United States, as of Dec. 31, 1936 | 
i 

——— 

State and company . County Nearest town - Process | | 

Louisiana: | 
J. M. Huber Corporation, care of J. M. Huber, | Ouachita......| Swartz-...-..-.--- Channel. , 

Inc., 460 West 34th St., New York, N. Y. yo 

Imperial Oil & Gas Products Co., 1220 Grant .--..d0.....-..| Sterlington-_---.--- Do. 

C. Eneu Johnson & Co., Route 2, Bastrop, La..| Morehouse..-.| Bastrop----------- Do. - 
Monroe-Louisiana Carbon Co., 41 East 42d St., | Ouachita.....-| Hancock...-.-..--| Lewis. 
New York, N. Y. 

Peerless Carbon Black Co., 3003 Grant Bldg., |.---.do-.....-.| Bourland.......--| “Special.” 
Pittsburgh, Pa. a yo 

Southern Carbon Co., 41 East 42d St., New | Morehouse....| Perryville.-.------) Channel. 
York, N. Y. Ouachita...-..! Fowler....-------- Do. 

..--.d0..-.-..-| Swartz....--.-----| . Do. 
Thermatomic Carbon Co., 230 Park Ave., New |----.do..-...--} Sterlington----.--.- Thermatomic. 

ork, N. Y. 
United Carbon Co., Inc., 901 Union Bldg., | Morehouse....| Dewdrop----.----| Channel. 

Charleston, W. Va. Ouachita....--] Phillips...-.-..-.- Do. 
|-----do._...-.-| Swartz-..--------- Do. 

Richland......| Archibald-.-..-.-- Do. 
Oklahoma: op 

Cabot Carbon Co., 77 Franklin St., Boston, | Seminole......| Wewoka-.-------.}. Do. 
ass. 

United Carbon Co., Inc., 901 Union Bldg., | Beckham-.--...| Sayre.------.----- Do. 
Charleston, W. Va. : i . To. | 

Texas: . “| 
Cabot Carbon Co., 77 Franklin St., Boston, | Gray-....--..--| Pampa-.-:-------- Do. 
Mass. Hutchinson...| Stinnett... ------ Do. | 

Cabot Co., 77 Franklin St., Boston, Mass_-_-...-| Carson..-.----| Skellytown-- ----- Channel and 
roller. 

Coltexo Corporation, 41 East 42d St., New York, | Gray--..------] Lefors....---------| Channel. 
N. Y. Stephens. ..---} Parks....-.-----.: Do. 

Columbian Carbon Co., 41 East 42d St., New | Gray-....------| Kingsmill.--..---- Do. | 
York, N. Y. ~---.d0......--| Lefors_....------.- Do. 

.-.-.d0_..-...-.]| Pampa-_---.---...-- Do. . 
Hutchinson.-..| Borger (2 plants) -. Do. 
Moore. ...-.--| Sunray.-...------- Do. 
Wheeler__...--| Lela....---.---.-- Do. 
..--.d0....--.-]| Magic City. -....- Do. 

Combined Carbon Co., 901 Union Bldg., | Hutchinson.--| Sanford. -....-...-. Do. 
Charleston, W. Va. . .
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_ Carbon-black producers of the United States, as of Dec. 31,1936—Continued 

- / _Stateand company - | County Nearest town Process 

: Texas—Continued. _ : : - . a 
Crescent Carbon Co., Point Pleasant, W. Va_..| Hutchinson...| Borger__....-...-.| Channel. 
General Atlas Chemical Co., 60 Wall St., New | Gray.-..-.----| Pampa_.__--.----.| “Special.” 

| _ J.-M. Huber Corporation, care of J. M. Huber, | Carson....---.| Skellytown___..-.| Channel. 
Inc., 460 West 34th St., New York, N. Y. Hutchinson .-..| Borger..--..-.--.- Do. 

Magnolia Petroleum Co., P. O. Box 900, Dallas, | Gray_...-.....| Pampa_.-._.-.-.-- Do. 
Tex. Wheeler__--...| Magic City. ...-.- Do. 

Panhandle Carbon Co., 295 Madison Ave., New | Hutchinson.-.| Borger_.--.-.....- Do. 

Peerless Carbon Black Co., 3003 Grant Bldg., | Eastland_.....| Pioneer...........| “Special.” 
Pittsburgh, Pa._.....--..---..-_------.----..| Gray.._.......] Pampa_____-._..- Do. 

Reliance Carbon Co., Inc., 901 Union Bldg., | Moore.......-| Sunray............| Channel. 
Charleston, W. Va. — 

Texas Elf Carbon Co., 77 Franklin St., Boston, | Gray....-.-...| Pampa_.....-....-|. Do. 
_.. Mass. __ | Stephens_._..-| Eliasville__-.--_--- Do. 

United Carbon. Co., Inc., 901 Union Bldg., | Hutchinson..-| Borger (4 plants)-. Do. 
Charleston, W. Va. ----.-d0........| Sanford (2 plants).| . Do. 

: ----.do......--| Stinnett_....--.-.-| Do. | 
| . Stephens.__..- Brackenridge (2 Do. 

Wyoming: J. M. Huber Corporation, care of J. M. | Niobrara._---- Manville......---- Do. . 
Huber, Inc., 460 West 34th St., New York, N. Y. | . 

| | DEMAND 
7 Total deliveries —The demand for carbon black continued in record- 

_ breaking proportions in 1936, as the equivalent of all the record output 

| 0 PRODUCTION DELIVERIES STOCKS 

Sy 
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FIGURE 80.—Production and consumption of carbon black, 1930-36. 

was sold, and in addition substantial amounts were withdrawn from 
stocks. Total sales rose from 387,536,000 pounds in 1935 to 467,736,- 
000 in 1936, a gain of 21 percent; of. the latter, 313,018,000 pounds 
(67 percent) were sold in the United States and 154,718,000 pounds 
(33 percent) exported. Although exports reached a new high level 
in 1936, their percentage of total sales declined. 

Domestic consumption.—Of total domestic sales in 1936, 278,018,000 
pounds (89 percent) were consigned to rubber companies, 17,787,000 
pounds (6 percent) to ink companies, 6,914,000 pounds (2 percent) 
to paint companies, and 10,299,000 pounds (8 percent) to companies 
producing miscellaneous products. These data indicate a continued 
increase in the importance of the rubber trade for, although sales to 
each of the other three classes increased in 1936 compared with 1935, 
their respective percentages of total domestic sales dropped. (See 
fig. 80.)
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In accounting for the 30-percent gain in indicated demand by the | 
rubber trade for carbon black, E. G. Holt of the Bureau of Foreign 
and Domestic Commerce has kindiy supplied pertinent rubber sta- 
tistics. According to Holt, the total consumption of crude and re- | 
claimed rubber in the United States increased from 609,000 long tons 
in 1935 to 708,000 in 1936, a gain of 16 percent; of the latter figure, | 
575,000 long tons was crude rubber and 133,000 reclaimed rubber. 
The output of automobile casings, which showed a comparative lag . 
in 1935, increased materially in 1936, when production was 58,098,000, | 
or 19 percent higher than in 1935. Sales of motor vehicles increased | 
from 3,946,934 in 1935 to 4,454,535 in 1936, a gain of 13 percent. 

The material increase in the production of casings and the consump- | 
tion of crude rubber in 1936 over 1935 accounts for the major portion 
of the 30-percent gain in sales of carbon black to rubber companies. 
Part of the remainder might be accounted for by increases in consum- | 
ers’ stocks, although the most likely explanation is that the average | 

--gize of casings continued to increase. The production of tires with 
white-rubber sides may have increased, although it is doubtful if this | 
development appreciably affected the average consumption of carbon 
black per casing. | | 

| According to Holt, the apparent consumption of crude rubber in | 
| the world was 1,051,000 long tons in 1936, a gain of 12 percent over 

939,000 long tons in 1935; as the gain in the United States was 17 
percent in the same period, the paramount position of this country in 
the use of rubber was necessarily somewhat strengthened. — 

Sales of carbon black to ink companies increased from 15,177,000 | 
pounds in 1935 to 17,787,000 in 1936, or 17 percent. This advance 
reflects chiefly the gain of 12 percent in domestic consumption of 
newsprint reported by the Bureau of Foreign and Domestic Com- 
merce as 3,272,000 short tons in 1935 and 3,658,000 in 1936. sy 

Sales of carbon black to paint companies rose from 6,550,000 pounds 
in 1935 to 6,914,000 in 1936, or 6 percent. Data for 1936 on the pro- 
duction of black paints are lacking, but it may safely be concluded = 
that this branch of the paint industry shared the genera: pick-up in 
business, in which the increased use of carbon black by the automotive | 
industry played a prominent part. | 

Sales of carbon black for miscellaneous purposes, which increased 
- unaccountably in 1935, advanced farther in 1936, when the total was | 

10,299,000 pounds compared with 9,916,000 pounds the preceding 
ear. 

y The loss of carbon black incurred in handling at the plants was a 
negligible factor in distribution in 1936; only 113,000 pounds were so 
reported. : 

Exports and imports.'—Exports of carbon black established a new 
high record in 1936, when 154,718,398 pounds were shipped abroad, 
compared with 142,184,802 pounds in 1935 and 152,286,178 in 1933,, 
the previous peak. The declared value of exports In 1936 was 
$7,250,704, an average of 4.69 cents per pound, the same average as 
in 1935. 

The United Kingdom continued to purchase the largest amount of 
carbon black from the United States; in 1936 it took 46,956,730 
pounds compared with 38,982,227 in 1985. France and Germany 
again exchanged rank as purchasers; exports to France increased 

Boe foregnand Bo amperts compled by M. B, Price, of the Bureau, of Mines, fram records of the
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about 7,000,000 pounds to nearly 27,000,000 pounds in 1936, and 
exports to Germany declined ‘about. 7,000,000 pounds to just over 
16,000,000. Exports to Italy, another nation that has been increas- 
ing its stocks of tires as part of its defense program, declined mate- 
rially in 1936, but exports to Japan continued to increase. The. 

| monthly record of exports in 1936, like that for production, trended 
upward, with the largest monthly total, 18,735,875 pounds, in Decem- 
ber. Exports followed much the same domestic channels in 1936 as. 

_ In 1935; Galveston consolidated its position as the leading shipping 
_ port, and New Orleans continued to outrank the Michigan customs 

| district for second place. a oo 

Carbon black exported from the United’ States, 1934-86, by countries _ 

| ye ggg tg 986 

a : : an Pounds Value . Pounds |. Value Pounds Value 

| , Argentina._..........-....... 1,602,208 | $79,204} 2,413,526 | $125,567 | 2,214,415 |. $120, 858 
Australia.............--.-....| 7,821, 796 398, 230 | 6,192, 367 271,982 | 7, 525, 575 ' 365, 178 
Belgium _.._.-.--.2--.-----.--} , 3, 451, 426 |. 164,166 | 3,916, 519 241,919 | 4, 791, 552 216, 690 
Canada____...2---------/--£__]| 11,669,472 | 517, 247 | 12, 475, 487 559, 397 | 14, 131, 366 634, 911 

oS . China__...----------2-4-22---| 1, 052,.287. 65, 835 | 1, 248,204} 63,023) 1,998, 145 97, 202 
France.-..-.-.---.---.--------| 22,725, 781 | 1, 016, 457 | 19,000, 182 | 954, 243 | 26,747,904 | 1, 195, 879. 
Germany...-.-.------.--.----| 16,499,442 |. 706, 348° | 23, 105, 613 982, 262 | 16, 225, 511. 733, 491. 
Ttaly__..--.--------1----=-.---| 4,475, 344 _ 220, 830 | 9,335,512 | - 437,541 | 5, 208, 663 |. 239, 276 
Japan. 22-227] 3} 464 300 | 155, 445 | 8'001,036 | 363, 450 | 10,918,380 | 519; 919 

| Netherlands..-...------------| 1,929,661] . 85,144 | 4,674,562) 206,623 | 2,789,979 |. 133,973 
. Spain.......--..-----.--------| 1,206,495 | . 61,879 | 2, 204, 538 110, 154 1, 239, 449 . 59, 476 

. United Kingdom -___-_._--_| 37,696,893 | 1, 694, 220.| 38,982,227 | 1,771, 123:| 46,956, 730 | 2, 163, 893 
Other......-----.1------------| 7,025,114 |.” 886, 048 | 10, 640,029 | ” 585,-782 | 13,970, 729.| —” 769, 958 

| | / __* 120, 620, 219 | 5, 541, 148 |149, 184, 802 | 6, 673, 016 |154, 718, 398 | 7, 250, 704 

a Carbon black exported from the United States in 1936, by months and districts 

_ Month + -| Pounds: | Value -District Pounds Value 

Jahuary.___....--..------ 11,315, 683 | $519,051 || Buffalo....................| 271,557] $19,977 
February...---....---------] 12, 294, 922 559, 764 || Galveston___--..-_--._-_---| 85, 668, 446 | 3,905, 402 
March..._..-.-.-.-.-.------| 18, 347, 884 611,077 |}. Los Angeles.....-._-....-.-] 1, 128, 685: 68, 840 
April_---.-..--.-.-_..-.--.-] 11, 212, 920 530, 771 || Michigan_.........-.....-_.| 18, 317, 782 590, 449 
May_...--------..-.--.----| 12,842,718 | 586,226 ||’ New Orleans_...--.---.--..| 43, 662, 886 | 2, 057, 919 
June_....--.-------.-.---.--| 14, 220, 794 680, 476 || New York....--.--.--.-_--- 984,479 | 83,155 
July.....----------.--:.----| 10, 141, 188 480, 728 || Philadelphia_.._..-..-..--.| 109, 799 - 8,942 
August_.....-----------..--| 12, 544, 248 607,420 || Sabine_......--.------------| 3, 518, 782 189, 159 
September__.......----.---_| 11,401,823 | 562,658 || St. Lawrence._____________- 96, 372 3, 541 

-  October_...-.--.-----------| 18, 441, 575 622, 861 || San Francisco_.-.-----.----] 3, 176, 727 141, 470 
November-_.__......-_.-----| 18, 218, 823 602, 184 |} Vermont___.-...-.-.--.---.| | 197,925 9, 791 
December..-.------.---.--.| 18, 735,875 | 887,488 || Other districts......-..--..| 2,589,958 | 172, 059 

154, 718, 398 | 7, 250, 704 154,718, 398 | 7, 250, 704 

Imports of ‘‘gas black and carbon black’’, as reported by the Bureau 
of Foreign and Domestic Commerce, totaled only 120 pounds valued 
at $8 in 1936; and imports of acetylene black, superior to carbon black 
in certain uses, totaled 1,162,215 pounds valued at $119,564. | 

STOCKS 

Stocks of carbon black at the plants, which rose to unwieldy pro- 
portions from 1929 to 1931, were reduced materially in 1936 in spite 
of the record-breaking output. During 1936 stocks declined from 
136,086,000 to 79,582,000 pounds, at which point they represented



| CARBON BLACK oe 1117 

only about a 2-month supply. Data on consumers’ and _ brokers’ 
| stocks are not available, but it 1s doubtful if either class increased | 

materially, in spite of threats of serious labor troubles. However, 
stocks of carbon black did accumulate as finished goods in 1936, as 
the number of casings in storage increased approximately 4,000,000 | 
during the year. | 

PRICES AND VALUES | 

Carbon-black prices changed little in 1936; the average plant value cn 
increased only 0.02 cent per pound over 1935, and with two minor — 7 
exceptions prices for the various zones and grades established under 

| the code remained unchanged. The average value at the plants in 
1936 was 3.92 cents per pound compared with 3.90 cents in 1935. In 
response to inquiries as to what this plant value covers, the Bureau | 
requested producers to give their definitions in reporting for 1936. 
Although the replies varied considerably, depending on how the 
charges for freight, special crating, commissions, and discounts were 
handled, it appears that virtually all producers‘reported on the basis __ 
of average delivery price minus average freight and that most of them | 
deducted unusual expenses, such as export packing costs. Additional | 
attempts will be made to obtain uniformity in reporting plant values. : 

Quoted prices on various grades of carbon black, 1935-86, in cents per pound 

[Oil, Paint, and Drug Reporter] | 

| Standard rubber, ink, and paint qualities Special grades for varnishes, lacquers, and 
(car lots) enamels (cases delivered) 

Date 
Zone 1 Grade . 

° A;}B/C/;]D}|]E]F{]@Q@/]1]2/38 14 45 | 6] 7 

1935: Jan.1..| 4.45 | 4.75 | 4.90 | 4.90 | 5.05 | 535/530) 9.0| 120] 165 | 32.0 | 44.0 | 65.0 | 110.0 
kag. 81 as 
Sept. 7...|------|------]------|------|------|------|------|------|_-----|------|---.--|-.---.] 60.0 |_----- 

1 Zone A: Gulf coast ports: Galveston, Houston, Port Arthur, New Orleans, etc.; for coastwise delivery 
in North America. 

Zone B: Arkansas, Colorado, Kansas, part of Missouri, New Mexico, and Texas except coastal ports. . 
Zone C: Pacific coast. ' 
Zone D: Illinois, Iowa, and Wisconsin. 
Zone E: Florida, Georgia, Indiana, Kentucky, Michigan, Ohio, Tennessee, West Virginia, and parts of 

New York and Pennsylvania. . 
Zone F: Atlantic seaboard States: Maine, Maryland, Massachusetts, New Hampshire, New Jersey, 

New York, North Carolina, parts of Pennsylvania, Rhode Island, South Carolina, Vermont, and Virginia. 
one U&: ex1c0.
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/ HELIUM 
. / _. . By H. 8S. Kennepy and C. W. Srrset |. - 

| - SUMMARY OUTLINE. | 
oo . HB 7 _ oo Page Year’s developments for use of helium_..--... 1119 | Amarillo helium plant. ns fb.) Cliffside gas field. _........-............-..... 1120 | Salient Statistics... .......2-2022-2202--- 1121 | 

The Bureau of Mines is concerned with the production of a safe 
| lifting-gas for airships. If lighter-than-air craft are to offer the real 

assurance of safety necessary for their successful use they must depend 
on a noninflammable gas for their buoyancy. The only gas having ms 
the desired requirements of both lightness and noninflammability is | 

| helium. Hydrogen gas, which is about 8 percent more buoyant | 
than helium and has been used extensively as the lifting agent for 
airships, is extremely explosive. The accidental ignition of hydrogen 
has been responsible for disasters to various airships in the past, the 
destruction of the Hindenburg being the most recent example. 

. The airships operated by the Army and Navy and the Goodyear 
| Co. are provided with helium, but all foreign-owned aircraft 

have depended on the highly inflammable hydrogen for their buoyancy. 
This situation has existed because the United States is the only nation, 
so far as known, having sufficient reserves of helium to develop a — 
supply for aeronautics. Army and Navy operations are limited to 

____te-nenrigid -airships-at-present; in addition, the Army has a project oO 
under development for two motorized balloons. | 

The Government demand for helium was reduced in 1936 because 
the Army and Navy operated only nonrigid airships during the year. 
The President, however, approved the leasing of 1,000,000 cubic feet 
of helium produced at the Amarillo plant to the Goodyear-Zeppelin 
Corporation, which operates a fleet of five commercial nonrigid air- 
ships. The purpose of leasing the Government helium was to foster 
the development of commercial lighter-than-air craft and to encourage 
the training of airship pilots. | 

In 1936 the Bureau of Mines again supplied about 25,000 cubic feet 
of helium to the United States Public Health Service, which is co- 

_ operating with certain hospitals in the medical use of helium. Helium 
mixed with oxygen is being used widely in the treatment of asthma ; 
also it is reported to have favorable results in alleviating other 
respiratory diseases. Investigations are being conducted on the use 
of helium as a substitute for air in the pneumothorax treatment of 
tuberculosis, on the theory that it will decrease the frequency of the 
treatments and may have some effect on the tubercle bacillus. 
The use of helium-oxygen mixtures for the treatment of atelectasis is 

1119
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also showing favorable results; the defective expansion of the air 

cells of the lungs of new-born children is corrected by this treatment. 

Cliffside gas field—The Government Cliffside helium reserve of. 

| 50,000 acres in Potter County, Tex., comprising a whole gas structure 

owned in fee, was operated in 1936 to supply helium-bearing natural 

gas to the Amarillo helium plant. The field produced 294,838,0C0 

cubic feet of natural gas during the fiscal year 1936, which made a 

| cumulative total of 4,398,659,000 cubic feet of natural gas produced 

from the field from May 16, 1929 to June 30, 1936. The average 

rock pressure of the field indicated that the formation pressure in 

| the vicinity of the wells remained constant for the year and repre- 

~ gents a decline of only about 2 percent of the total original reserve. 

| Amarillo helium plant-—The Bureau of Mines helium plant near 

Amarillo, Tex., operated intermittently during the year. The total 

production for the fiscal year 1936 was 4,663,300 cubic feet of helium, . 

which represents a considerable reduction over the 1935 production 

a of 10,218,480 cubic feet.. Demand for helium was curtailed because 

| the Army and Navy. now operate only nonrigid airships. The Am- 

arillo plant has an annual capacity of 24,000,000 cubic feet of helium, 

, and Bureau engineers estimate that the gas could be produced at a 

: net cost to the Government of about $4 per thousand cubic feet if the 

| plant could be operated at its capacity. , 7 

| | ~ From the beginning of operations in May 1929 to June 30, 1936, 

| | the plant has produced ‘73,350,975 cubic feet, of helium with an ex-— 

penditure of $848,805.30 for plant and gas-field operation—an all- 

| time average gross. operating cost. of $11.57 per thousand cubic feet 

of helium. The:sale of residue gas returned $200,356.02 to the Na- 

: tional Treasury during this period, so that the net Government 

| expenditure was $648,449.28, or $8.84 per thousand cubic feet of 

helium produced. 2 © |) : Oo |
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Government helium production and costs, April 1921 to June 1936 

° Gross operating cost Net operating cost 
(expenditures in (gross operating 
operation and cost less return from 
maintenance)? Return sale of residue gas)? 

Period Produc- |___=SsCsfrom sale FLU 
tion ! of residue 

Average gas Average 
per per 

Total | eubic feet Total | cubic feet | 
| . produced . produced - — 

Fort Worth plant: @ 
Under jurisdiction of Navy 
Department: Cubic feet 

April to June 1921_....___- 260, 520 |$126, 694.05 | $486.31 
July to December 1921_.._} 1,841,000 | 320, 859. 73 174, 28 
October 1922 to June 

1923 4...........--....._| 4,069,940 | 489, 299. 70 120, 22 
July 1923 to June 1924..___| 8, 204, 665 | 636, 438. 38 77. 57 
July 1924 to June 1925.___} 9,418,363 | 451, 084. 58 47. 89 

23, 794, 488 |2,024,376.44 85. 08 
a ees EEE. oO eEE—E—ES SS EEE ———————ee SS O———EE 

Under jurisdiction of Bureau 
of Mines: 

. July 1925 to June 1926.....| 9,355,623 | 318, 446. 40 34. 04 
July 1926 to June 1927.....| 6,330,056 | 277, 384. 70 43. 82 
July 1927 to June 1928.._..| 6, 687, 834 | 274, 210. 54 41.00 . 
July 1928 to Jan. 10, 1929._| 2, 638,894 | 121, 440. 65 46. 02 . 

25, 012, 407 | 991, 482. 29 39. 64 . 
. Sees | eect aeons | oenaeenhapeeserenaead | —eeerecnmpocascaaaeenesmoataamoe) | oaeaeaee—enenagenenay § Snap ninectremmnenntaenrttaeh 

Amarillo plant: § 
Under jurisdiction of Bureau 

of Mines: 
April to June 1929__.......} . 844,900 | 27,833.16 32.94 | $2,645.32 | $25, 187. 84 $29. 81 
July 1929 to June 1930 __.} 9,805, 600 | 140, 146. 75 14.30 | 30, 445.43 | 109, 701. 32 11.19 

~ July 1930 to June 1931_-...| 11, 362, 730 | 150, 190. 53 13.22 | 32,510. 24 | 117, 680. 29 10. 36 
. July 1931 to June 1932...._| 15, 171, 680 | 148, 545. 26 9.79 | 40,862.43 | 107, 682. 83 7.10 

July 1932 to June 1933_.___| 14, 749. 960 | 151, 165. 51 10.25 | 37,661.70 | 113, 503. 81 7. 70 
_ July 1933 to June 1934..._.| 6,534,270 | 63, 528. 33 9.72 | 17,585.94 | 45,942.39 7. 03 

July 1934 to June 1935..._.| 10, 218, 480 | 114, 216. 62 11.18 | 26,517.77 | 87, 698.85 8. 58 
. July 1985 to June 1936___..| 4, 663,355 | 58,179.14 11.40 | 12,127.19 | 41,051.95 8.80 

| 73, 350, 975 | 848, 805. 30 11. 57 | 200, 356.02 | 648, 449. 28 8. 84 

! Production from the Fort Worth plant represents volume of airship gas produced, which had an average 
helium purity of 94 to 95 percent. Production from the Amarillo plant represents actual helium in the air- 
ship gas of better than 98-percent purity produced by that plant. Therefore, the advantage of the Amarillo 
plant from standpoint of cost is about 5 percent greater than a direct comparison of the figures indicates. 

4 Gross operating costs for the Forth Worth plant represent expenditures in operating and maintaining 
the plant, including current expenditures for natural gas. The Government did not own the gas field that . 
supplied the Fort Worth plant, so there was no return from sale of residue. Gross operating cost for the 
Amarillo plant represents expenditure in operating and maintaining both the plant and the Government- 

_ owned gas properties. This gross operating cost at Amarillo is a measure of the amount that must be 
available to the Bureau of Mines for current expenditure. Returns from sale of residue gas must be de- 
posited to credit of miscellaneous receipts of the Treasury and therefore are not available for expenditure 
by the Bureau. As the net operating cost is computed by subtracting current returns from current ex- 
penditures, it is a measure of the net withdrawal of funds from the Treasury for operation and maintenance. 

’ Costs at the Fort Worth plant are based on compilations by the Bureau of Efficiency from records of 
the Navy Department and the Bureau of Mines. (Report of Bureau of Efficiency in hearing on Armarillo 
helium plant before the Committee on Mines and Mining, House of Representatives, 7lst Cong., 2d sess., 
p. 210.) The costs do not include depreciation or depletion, and those for period of Navy jurisdiction do 
not include cost of Washington administration. 

4 Plant closed in 1922 from January to September, inclusive, because of lack of funds. 
5 Compiled from Bureau of Mines records. The costs do not include depreciation or depletion. 
6 Piant shut down entire months of December 1929 and February 1930. Stand-by costs for these 2 months 

were $19,181.14.



t 

o 

» 

mo 

‘ 

_ 

4 . - 

. 

e .



{ 

ASPHALT AND RELATED BITUMENS 

7 By A. H. REDFIELD! 

| | SUMMARY OUTLINE . 

Page Page 
Summary.....-...--.-.--....-.-------------- 1123 | Domestic demand ....----....-.---.---------- 1130 
Native asphalt and bitumens........-....-.-. 1124| Distribution by rail.....--.--------.--.---... 11381 
Bituminous rock ......-..--.--------------- = trade__.....------------------------.- 1182 
Gilsonite and wurtzilite.............-..---. 1124] Imports.-.....-..-------2----------------.. 1182 
Exports. .........--.-........-.---.-------- 1124] | Exports.........-------.----.-.-.---------- 1133 

Manufactured or petroleum asphalt.......... 1125 | Road oil............--..------------+--------- 1134 
Production. -.-..-.-----.---.----.---.------ 1126 

| Stocks.....2.-.01..-2..-2ss-s-see-sseessees 1197 
Sales. ....--.----------------------- eee eee 1127 | 

Recovery in the asphalt industry is indicated by production and : | 
demand in 1936 which exceeded the records of the previous peak years, . 

| 1927 and 1929. To meet an increase of 28 percent in total demand, | 
| domestic and foreign, petroleum refineries in the United States en- 

 larged their output of asphalt only 24 percent from 1935 to 1936. 
Accordingly, stocks of asphalt at the refineries were reduced 15 percent 
during the year. Imports—relatively insignificant—were more than 
halved. As domestic requirements constituted 96 percent of the total 
demand, the decrease of 15 percent in exports had little effect on the 
national market. | : 

| Larger Federal and State allotments of funds to highways supplied 
the principal impulse to the accelerated demand for manufactured and | 

____native_asphalts_from_1935_to_1936.__Increased_construction_of hard- = 
surfaced roads and streets fostered a 36-percent advance in sales of 
paving asphalt and a 74-percent advance in sales of natural rock 
asphalt. Similarly, increased construction of lighter-type highways 
is indicated by an advance of 44 percent in sales of cut-back asphalts, 
31 percent in sales of asphalt emulsions, and 21 percent in sales of road 
oil. Continued revival in building construction caused an 18-percent 
increase in sales of roofing asphalt and flux and accelerated sales of 
waterproofing asphalt and flux, and asphaltic paints and varnishes. 

Greater demand for paving and roofing asphalts raised the prices of 
these products and emulsions, in contrast to the downward trend in 
prices of other varieties of manufactured asphalt and bituminous rock. 
Sales values of gilsonite and of paints and varnishes manufactured from 
petroleum asphalt were lower in 1936 than in 1935. Demand from 
the electrical industry raised the sales value of asphaltic molding com- , 
pounds in 1936. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 1123
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7 Salient statistics of asphalt and related bitumens in the United States, 1935-36 

| oO 1985 1936 

SUPPLY |. | 

Native asphalt and related bitumens: . 
Produced.__.....-....---.....-------.----+-----------+------------Short tons.- 347, 392 577, 637 
Imported (chiefly lake asphalt)...-........-..-.-_.-.-------.----------do_--- 53, 972 21, 598 

Petroleum asphalt (excluding road oil): . 
. Produced at refineries from— 

Domestic petroleum.........---.-..----.--------------------------do0_..-| 1,801, 778 2, 327, 367 
Foreign petroleum....._-...-------.-----------------------~-------do.--.| 1, 485, 225 1, 738, 255 

; . 3, 287; 003 4, 065, 622 
Stocks, Jan. 1__..---.-22------eee---eeeneecen cone ceneeeceeeeececeeee-0----| 830,237 | "429,739 

| Total supply... ---...--------0-------0e-e---onereneceeneeeneee--+-d0.---| 4,027, 609 | 5, 094, 596 
7 | oo - > * DISTRIBUTION — : oye — 

: Native asphalt and related bitumens: | | en © fe | 
_ Indicated domestic.demand - ~~ ......-..----.--------------------short tons_.| 328, 168 563, 397 

Exports (unmanufactured).........-.----.------------------------d0----| 19, 229 . , 14,240 . 
. Petroleum asphalt (excluding road oil): Sa 

Indicated domestic demand (including lake asphalt). .._-..--------.--do--..] 3,027, 648 3, 962, 257 
Exports...-.-....-...---------------------------- ee - 0 222, 825 190, 503 
Stocks, Dec. S1.--..-.--- 2-2-2 2--eeeeneeeeeeeee ene eeneceeeceseeceee=--G0-2--] 429, 739 364,199 

| Total distribution. _.-.-.--------------------------$+---2-2-2-2-2----------|_ 4) 027, 609 5, 094, 596 

: | a Oo ui VALUES oo | oe 7 - pS oe . 

| Native asphalt and related bitumens: | | ee fo 
| OGACS een een de ene eee cence eee elec eee caeeteclecena sane! $2,148, 761 | \$3, 193, 995 

, .Imports (chiefly lake asphalt). ......-.--..----.---------------4--------22---| 544, 651 316, 144 
. Exports (unmanufactured) ..-.-------------------------2--+----02-0r2 202007 709, 709 528, 066 

| Petroleum asphalt; 8 ©... :.. re Co 
Sales (excluding road oil) from— — oe - 

=. '. Domestic petroleum.-........--.-.------------------------+---+---+-----| 16, 141,162 | 22, 355, 127 
a Foreign petroleum... ..----------~------>--------0nereono ners ec ncene eee 15, 213, 516 | 18,789,452 

| otal sales... -.--.----s-----eneeeene eee e cence cence eeeeeteceeee---------| 31, 354,678 | 41, 144, 579 
| oo Exports..2-2---0-cscoseeecesnessusevosesseesessssneseestsees-seressss----| 3,870,559 | 2, 835, 173 

| _. NATIVE ASPHALT AND BITUMENS 
_ Bituminous rock.—Revival of highway construction caused sales of 
bituminous rock by producers to increase from 314,109 short tons 
valued at $1,449,406 in 1935 to 547,333 tons valued at $2,420,792 in 
1936. Rock-asphalt operators in Kentucky, Alabama, and Ohio sold 
109,179 tons valued at $650,927 in 1935 and 178,208 tons valued at 
$1,054,265 in 1936. Producers in Texas, Oklahoma, and New Mexico 
sold 185,013 tons valued at $726,801 in 1935 and 333,243 tons valued 
at $1,245,442 in 1936. Gains were also made in Kansas, Missouri, 
and California. _ a | 
Gilsonite and wurtzilite.—Increased demand for paints and varnishes 

and for electrical fittings brought higher prices for gilsonite. The 
value of gilsonite sales by producers in northeastern Utah increased 
10 percent—from $696,601 in 1935 to $767,066 in 1936. The quantity 
sold, however, decreased 9 percent—from 33,227 short tons in 1935 to 
30,227 tons in 1936, exports dropping rather than domestic sales. 
Sales of wurtzilite increased from 61 short tons valued at $2,754 in 
1935 to 77 tons valued at $6,137 in 1936. 
Hzports.—Decreased demand from Europe, notably Germany, the 

United Kingdom, and Italy, caused exports of natural asphalt and 
bitumen, unmanufactured, to drop from 19,229 short tons valued at 
$709,709 in 1935 to 14,240 tons valued at $528,066 in 1936. Of the 
exports, 67 percent went to Europe in 1936 compared with 72 percent 
in 1935, 13 percent to Canada compared with 8 percent in 1935, 6
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percent to South America compared with 12 percent in 1935, and 11 
percent to Asia compared with 5 percent in 1935. | a 

MANUFACTURED OR PETROLEUM ASPHALT | | 

Domestic demand for asphalt increased from 3,027,648 short tons — , 
in 1935 to 3,962,257 in 1936. Exports of petroleum asphalt decreased | 
from 222,825 tons in 1935 to. 190,503 in 1936. In response to the | 
increase of 902,287 tons in total demand, domestic and foreign, refinery 

- production of asphalt increased from 3,287,003 tons in 1935 to.4,065,- - 
622 in 1936. At the same time stocks of asphalt at petroleum refineries : 
were reduced 65,540 tons in 1936 compared with an increase of 90,502 : 
tons in 1935. Imports of asphalt and bitumen decreased from 53,972 | 
tons in 1935 to 21,598 in 1936. | | 

Production, receipts, stocks, consumption, transfers and losses, and sales of asphalt | 
(exclusive of road oil) at petroleum refineries in the United States in 19386, by 
districts | | 

: | | Other Receipts Stocks | 

| District Production co eduots other Dena | Deo si len 

| blended | sources 1935 1936” 

| Short tons | Short tons| Shorttons| Shorttons|Shorttons - 
East coast....-.----2------------------------------| 1,582,749 | 78,928 | 78,033 | 129,944] 111, 649 
Appalachian - -.....----.-.------..-.-.------------ 90, 969 |.--------- 3, 273 16, 180 11, 480 

- Indiana-Dlinois-Kentucky--......-.---------------- 738, 273 30, 198 14, 938 87, 676 87, 814 oo 
Oklahoma-Kansas-Missouri. ......---------------- 180, 889 21, 760 326 35, 496 | 25, 980 

Texas: | a 7 
‘Gulf coast....--..------------------------------| 265, 175 |----------|----------] _ 9,862 | 18, 855 
‘Rest of State. --.---2.--2---2----------------| 72,025 | 2,794 | 3,279 | 8, 857 6, 990 

Total, Texas....-.--------------------------| 887,200] 2,794 | 3,279 | 18,719 |. 20,845 

Louisiana-Arkansas: . . 
Louisiana Gulf coast.....-.-------------------|_ 241,022 | 15,316 |----.-..--| 41,507 | 36, 172 
Northern Louisiana and Arkansas_....--------| | 111, 627 11, 588 5,183 | 25,687 { 10,810 

Total, Louisiana and Arkansas......---..---| 352,649 | 26, 904 5,183 | 67,194 | — 46,982 
Rocky Mountain.............-.-------------------| 100,407 | 13,924 | 5,588 | 15,163] 12, 744 
California — ~~ 22a , ; y 13! 9; 46, ne 

Grand total, 1936............----------------| 3,868,838 | 196,784 | 134,703 | 429,739 | 364, 199 | | 
Total, 1935.......------.--.-----------------------| 3,115,118 | 171,885 | 71,003 | 339,237 | 429, 739 

. Consump- Transf, Sales 
District tion by | and loses (> 

companies . 
Quantity Value 

| Short tons | Short tons | Short tons 
East coast....-.-.-----.-----------.-----------------e-- 8, 690 45,547 | 1,703, 768 | $18, 152, 133 
Appalachian. .-....--..-.....-.------------------------ 981 j-.........-- 97, 961 1, 337, 346 
Indiana-Dlinois-Kentucky - ....-.....------------------ 5, 110 - 467 777, 694 7, 955, 104 
Oklahoma-Kansas-Missouri-....---.------------------- 33 3, 689 208, 769 1, 305, 228 

Texas: | | 
Gulf coast........---------------------------+------- 63, 233 654 197, 295 1, 861, 788 
Rest of State__...-.---.-.-------------------------- 4,762 |......---.-- 75, 203 783, 958 

Total, Texas. ._......-------.-------------------- 67, 995 654} 272,498 | 2, 645, 746 

Louisiana-Arkansas: 
Louisiana Gulf coast....--..------------------------ 3,725 |------------ 257, 948 2, 766, 784 

| Northern Louisiana and Arkansas. -..------------- 10 2, 750 140, 515 1, 149, 239 

Total, Louisiana and Arkansas... -...-.---------- 3, 735 2,750 | 398,463 | 3, 916, 023 
Rocky Mountain. .............------------------------ 3, 358 2,110} 125,820 | 1, 242, 765 
California............--....-.-.------------------------ 41, 230 4,771 489, 772 4, 590, 234 ; 

Grand total, 1936..........--.--------------------| | 181, 182 59,988 | 4,074,745 | 41, 144,579 
Total, 1935. ...-...------------------------------------- 22, 559 102, 343 | 3,142,602 | 31, 354, 678 

—- 1583386 —387——72
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Production.—Of the 1936 production of petroleum asphalt, 43 per- 
cent was made from foreign crude oil imported from Venezuela and 
Mexico compared with 45 percent manufactured from foreign crude 
in 1935. Runs to stills of foreign petroleum increased 6 percent— 
from 32,131,000 barrels in 1935 to 33,933,000 barrels in 1936. How- 

| ever, since most of the foreign oil run to stills in 1936 comprised heavy 
| Venezuelan and Mexican crudes, the production of asphalt from 

foreign oil increased 17 percent—from 1,485,225 short tons in 1935 to | 
1,738,255 m 1936. Eighty-five percent of the asphalt manufactured 

: Asphali and asphaltic material (exclusive of road oil) sold at petroleum refineries in 
the United. States, in 1986, by varieties 

[Value f.o.b. refinery] _ 
a 

From domestic - From foreign 7 | petroleum petroleum Total 

Short Short Short tons Value tons Value tons Value | 

Solid and semisolid products of less 
than 200 penetration: ! 

Asphalt for: 
Paving.....-----.---..-----------| 607,388 | $6,115,636 | 583,317 | $6, 108, 086 1, 190, 705 |$12,223,722 Roofing....-..--------------------| 386,022 | 4,093,839 | 441,007] 4,908, 623 827, 029 | 8, 997, 462 
Waterproofing................-.._| 104,126 932, 838 65, 841 697,374 | 169,967 | 1, 630, 212 
Blending with rubber_..__......_- 4,217 44, 507 18, 920 192, 029 23, 137 236, 536 
Briquetting.........--.--........-| 61,807 666, 224 1, 378 17, 257 63, 185 683, 481 
Mastic and mastic cake____..___.. 237 2, 195 1, 018 11, 222 1,255 | = 13, 417 
Pipe coatings....................-] 10,956 140, 121 2, 142 19, 812 13, 098 159,933 
Molding compounds....._....-..- 8, 943 109, 730 5, 116 57, 664 14, 059 167, 394 
Miscellaneous uses............-..-| 75, 269 756, 524 48, 000 455, 574 | 123,269 | 1, 212,098 

Total. ...-.......----------..---|1, 258, 965 | 12, 861, 614 |1, 166, 739 | 12, 462, 641 2, 425, 704 |25, 324, 255 SS | | 
Semisolid and liquid products of 

more than 200 penetration: ! 
Flux for: 
Paving.......--.--.-..-..--......| 129,997 661, 147 23, 934 666, 657 | 153,931 | 1,327, 804 
Roofing.-......-----.............-| 184,707 | 1,720, 390 62, 541 240,006 | 247,248 | 1,960, 396 Waterproofing. ..._.-_-_----._- 5, 654 53, 408 20,298.| 207,970 25, 952 261, 378 Cut-back asphalts.......-.........-| 584,973 | 5, 762,565 | 436,317 | 4,766, 724 1, 021, 290 |10, 529, 289 

Emulsified asphalts and fluxes.__._.| 30,807 337, 665 22, 238 230, 221 53, 045 567, 886 
Paints, enamels, japans, and Jac- 

quers. ---_-.---22..----2- ee e---| 15, 187 159, 709 9, 762 109, 875 24, 899 269, 584 
Other liquid products...............} 113, 394 798, 629 9, 282 105,358 | 122, 676 903, 987 

Total. _....--...----..-.--------|1, 064, 669 | 9,493,513 | 584,372 | 6,326, 811 1, 649, 041 /15, 820, 324 
————SEO—=>l——>—>T—{T=<=TCV[VNV[]H[2[Z[{{{_<=&=&=&=*=>=[X[X[*ZX[*S”S[S[S[S[S —_—_  —————— OO OEE 

Grand total, 1936... ...........-|2, 323, 634 | 22,355, 127 |1, 751,111 | 18, 789, 452 |4, 074, 745 |41, 144, 579 
Total, 1935_--....-.--..-------.-------]1, 709, 117 | 16, 141, 163 |1, 433, 485 | 15, 213, 515 3, 142, 602 |31, 354, 678 

eeeSeSSFSEee 

1 DEFINITIONS 

Paving asphalt.—Refined asphalt and asphaltic cement, fluxed and unfluxed, produced for direct use in the 
construction of sheet asphalt, asphaltic concrete, asphalt macadam, and asphalt block pavements, and 
also for use as joint filler, in brick, block, and monolithic pavements. 

Roofing asphalt.—Asphalt and asphaltic cement used in saturating, coating, and cementing felt or other 
fabric and in the manufacture of asphalt shingles. 

Waterproofing asphalt.—Asphalt and asphaltic cement used to waterproof and dampproof tunnels, founda- 
tions of buildings, retaining walls, bridges, culverts, etc., and for constructing built-up roofs. 

Briquetting asphalt.—Asphalt and asphaltic cement used to bind coal dust or coke breeze into briquets. 
Mastic and mastic cake.—Asphalt and asphaltic cement for laying foot pavements and floors, waterproofing 

bridges, lining reservoirs and tanks, capable of being poured and smoothed by hand troweling. 
Pipe coatings.— Asphalt and asphaltic cement used to protect metal pipes from corrosion. 
Molding compounds.—Asphalts used in the preparation of molded composition, such as battery boxes, 

electrical fittings, push buttons, knobs, handles, etc. . 
Miscellaneous uses.— Asphalt and asphaltic cement used as dips, and in the manufacture of acid-resisting 
compounds, putty, saturated building paper, fiber board, and floor coverings, and not included in the preceding definitions. . . 

Flur.—Liquid asphaltie material used in softening native asphalt or solid petroleum asphalt for paving, 
roofing, waterproofing, and other purposes. 

Cut-back asphalts.—Asphalts softened or liquefied by mixing them with petroleum distillates. ; 
Emulsified asphalt and fluxes —Asphalts and fluxes emulsified with water for cold-patching, road laying 
and other purposes. 

Other liquid products.— Petroleum asphalt, exclusive of fuel oil used for heating purposes, not included in the 
preceding definitions.
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in East coast refineries in 1936 and 62 percent of that manufactured | 
in Gulf coast refineries was made from foreign crude. At the same | 
time, the production of asphalt from domestic crudes increased 
(especially in the Indiana-Illinois-Kentucky, Oklahoma-Kansas- 
Missouri, interior Texas, and Rocky Mountain districts) from 
1,801,778 short tons in 1935 to 2;327,367 tons in 1936. The total | 
refinery output of asphalt in 1936 included 196,784 tons of other 

| petroleum products blended with the asphalt to produce commercial 7 
| varieties of the required consistency. | | 

| Stocks —Stocks of asphalt held at petroleum refineries decreased | 
65,540 tons—from 429,739 tons on December 31, 1935, to 364,199 on 
December 31, 1936. Only the Gulf coast refineries of Texas furnished 
an exception to the general reduction in inventories. 

- Sales—Sales of asphalt by petroleum refineries increased in quan- 
tity from 3,142,602 short tons in 1935 to 4,074,745 tons in 1936 and in 
value from $31,354,678 in 1935 to $41,144,579 in 1936. The average 
sales value per short ton increased from $9.98 in 1935 to $10.10 in 1936. 

The increase in sales was general but was greatest in the East Coast 
district, where 1,300,924 tons of asphalt were sold in 1935 and 1,703,768 | 
in 1936.* There were also notable increases in asphalt sales in the 

_ _Indiana-Illinois-Kentucky district (646,006 tons in 1935 and 777,694 , 
in 1936), in the Oklahoma-Kansas-Missouri district (93,102 tons in 
1935 and 208,769 in 1936), in the Gulf Coast districts of Texas and 
Louisiana (315,015 tons in 1935 and 455,243 in 1936), and in the 
Rocky Mountain district (75,715 tons in 1935 and 125,820 in 1936). — 
Of the major asphalt-producing districts California had the lowest 
proportional increase—from 443,181 tons in 1935 to 489,772 in 1936. 

_ Nearly three-fifths of the petroleum asphalt sold in the United 
States in 1936 was used to surface streets and highways. An indi- 
cated increase of 10 percent in the total funds, Federal, State, and | 
municipal, available for highway construction made possible an , 
increase of 39 percent in the tonnage of asphalt sold primarily for 
paving. The gain was greater in the semisolid and liquid asphalts, = 
which are used primarily for the construction of the lighter types of 
highway; nevertheless, sales of paving asphalt, which are used for 
the higher types of consumption, were 36 percent greater in 1936 
than in 1935. 

All available statistical information points’ to an increase in rural 
highway construction in 1936. The State highways built, as reported 
py the Association of State Highway Officials, increased from 25,853 
miles in 1935 to 32,635 in 1986. The length of highways completed 
under the supervision of the Bureau of Public Roads, through its use 
of Public Works, Emergency Relief, and Federal-aid funds, increased 
from 13,017 miles in 1935 to 18,390 in 1936. At the end of 1936, 8,003 
miles were under construction and 2,635: had been approved for con- 
struction compared with 7,766 miles under construction and 5,903 
approved for construction at the end of 1935. According to the Bu- 
reau of Public Roads, employment on Federal and State highways, 
both for construction and maintenance, increased from 301,660 man- 
months in 1935 to 335,991 in 1936. 

In 1936, as in 1935, Federal funds financed by far the greater part of _ 
the highway mileage constructed. Federal and State funds available 
for street and highway construction were 10 percent greater in 1936 
than in 1935. The total value of highway contracts awarded and



| | | | 

1128 _.. MINERALS YEARBOOK, 1937 

force-account. work undertaken, financed by Federal funds, increased 
from $353,967,106 in 1935 to. $367,574,865 in 1936, and contract 

: awards financed by State funds, as reported to the Bureau of Labor 
7 Statistics, increased even more in proportion—-from $52,782,494 in 

| 1935 to $80,508,252 in 1936. | | | | 
According to the Bureau of Labor Statistics the value of contracts for 

street paving awarded and force-account work begun in cities with 
populations exceeding 150,000 totaled $12,847,082 in 1935 and .$12,- 
803,065 in 1936. This decrease of 0.3 percent in money expended for 
street paving in the larger cities represented a decline of approximately 
6 percent in the yardage of pavement laid, when allowance is made for 

| the increase, according to. the cost index of the Engineering News 
Record, of about 6 percent in construction costs from 1935 to 1936. 
Bituminous types constituted 24 percent of the total highway 
mileage reported by the Association of State Highway Officials for 1936 
compared with 20 percent in 1935. Of the mileage in 1936 48 percent 

, comprised light types of construction while 18.1 percent comprised 
mere grading and draining operations (17.5 percent in-1935). As- 

| phaltic types of construction accounted for 70 percent of the total 
hard-surfaced mileage in 1935 and 71 percentin 1936. _—.« - 

| Increased construction of high-type, hard-surfaced roads is indicated 
| by an increase in sales of paving asphalt of less than 200 penetration 

| (from 877,466 tons in 1935 to 1,190,705 in 1936). The increase was 
Oo general except for the Indiana-Ilinois-Kentucky district, with a reduc- 

| tion from 96,338 tons in 1935 to 90,263 in 1936. The greatest gain 
a was in sales by East coast refineries (from 433,454 tons in 1935 to 

611,478 in 1936). Gulf coast refineries of Texas and Louisiana in- 
: creased their sales of paving asphalt from 118,059 tons in 1935 to 

: 173,716 in 1936. Refineries of northern Louisiana and Arkansas con- 
| tinued to increase their sales of paving asphalt (from 37,232 tons in 
| 1935 to 51,695 in 1936). Rocky Mountain refineries, which sold only 

| 3,742 tons of paving asphalt in 1935, sold 30,539 tons in 1936. There 
were smaller increases in the Oklahoma-Kansas-Missouri district and 

| in interior Texas. California showed the smallest proportional in- 
crease sales of paving asphalt (from 137,340 tons in 1935 to 146,165 
in 1936). 

Sales of paving asphalt made from foreign petroleum increased from 
457,695 tons in 1935 to 583,317 in 1936, and sales of paving asphalt 
made from domestic crude increased from 419,771 tons in 1935 to 
607,388 in 1936. 

There was a parallel increase in sales of paving flux (from 113,066 
tons in 1935 to 153,931 in 1936). The principal gains occurred in the 

: east coast district, in coastal Texas and Louisiana, and in California. 
An even greater proportional increase in the construction of the 

lighter types of highway is indicated by a gain in the sales of semi- 
solid and liquid asphalts used primarily for paving. Sales of cut-back 
asphalts increased from 707,953 tons in 1935 to 1,021,290 in 1936 and 
of emulsified asphalts by petroleum refineries from 39,861 tons in 1935 
to 53,045 in 1936. 

Sales of cut-back asphalts gained most in the east coast district, 
where refineries sold 307,095 tons in 1935 and 384,333 in 1936; next 
ranked the Oklahoma-Kansas-Missouri district, where refineries 
increased their sales of cut-backs from 69,417 tons in 1935 to 139,004 
in 1936 and in third place stood the Illinois-Indiana-Kentucky district, 
where refineries sold 117,608 tons in 1935 and 166,268 in 1936. In
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Louisiana and Arkansas sales of cut-back asphalts increased from ~ 

75,970 tons in 1935 to 121,958 in 1936. The highest proportional 

gain took place in California, where 33,094 tons of cut-backs were 

sold in 1935 and 82,457 in 1936. | | - 

. Petroleum refineries sold 39,861 short tons (9,390,633 gallons) of 

 asphalts and fluxes emulsified with water valued at $359,650 in 1935 | 

and 53,045 tons (12,496,579 gallons) valued at $567,886 in 1936. In | 

| addition, 33,248,105 gallons valued at $3,434,877 were sold in 1935 by 

industrial companies that purchased asphalt from petroleum refineries Oo 

and 43,464,787 gallons valued at $3,976,345 in 1936. Accordingly, ° 

total sales of emulsified asphalts and fluxes increased in quantity 

from 42,638,738 gallons in 1935 to 55,961,366 in 1936 and in value _ 

from $3,794,527 in 1935 to $4,544,231 in 1936. | 
As a result of the pronounced increase in paving demand only 26" 

percent of the asphalt sold in-1936 was used in the manufacture of 

prepared roofing compared with 29 percent in 1935. Nevertheless, 

continued revival in building construction caused sales of roofing ) 

asphalt and roofing flux to increase 18 percent in quantity (from 

911,216 short tons in 1935 to 1,074,277 in 1936) and 23 percent invalue | 

(from $8,913,628 in 1935 to $10,957,858 in 1936). This gain generally 

_ paralled the increase, reported by the Bureau of the Census, of 24 | 

percent in sales of prepared roofing (from 26,050,151 squares in 1935 : 

to 32,218,862 in 1936) and the increase, reported in the Survey of : | 

Current Business, of 21 percent in shipments of dry roofing felt (rom 

-- 221,123 short tons in 1935 to 267,742 in 1936). Sales of roofing 

asphalt and flux increased principally in the east coast district _ 

(from 353,349 tons in 1935 to 459,337 tons in 1936) and in the Indiana- 

Illinois-Kentucky district (from 280,314 tons in 1935 to 329,054 tons — | 

in 1936). Smaller gains in the Oklahoma-Kansas-Missouri district, 

in inland Texas, in the Gulf coast of Louisiana and Texas, and the | 

Rocky Mountain district offset a major decline in California (from _ 

106,265 tons in 1935 to 68,139 in 1936) and smaller decreases in the — 

Appalachian district and in northern Louisiana and Arkansas. 
Building construction was reponsible for the demand for 6 percent of 

the asphalt sold in 1935 and 5 percent of that sold in 1936 in the form 

of waterproofing asphalt and flux; mastic and mastic flux; and paints, 

enamels, japans, and lacquers. Such sales increased 11 percent— 

from 200,203 tons in 1935 to 222,073 in 1936. They did not keep 

pace, however, with the increase of 62 percent in floor space of building 

contracts awarded, as compiled for 37 States by the F. W. Dodge 

Corporation. Contracts for residential building increased 64 percent, 

while contracts for nonresidential structures increased 60 percent. 

Although the production of coal briquets increased only 31 percent 

(from 860,707 short tons in 1935 to 1,124,973 in 1936) sales of briquet- 

ting asphalt increased 54 percent (from 40,945 tons in 1935 to 63,185 

in 1936). Plants using asphalt as a binder accounted for a larger 

proportion of the total output in 1936 than in 1935. 
Despite the increase of only 17 percent in domestic consumption of 

rubber, crude and reclaimed, reported in the Survey of Current Busi- : 

ness, sales of asphalt for blending with rubber increased 53 percent 
(from 15,131 tons in 1935 to 23,137 in 1936). 

Notwithstanding continued improvement in the demand for elec- 

trical equipment, sales of asphaltic molding compounds decreased from 

14,670 tons in 1935 to 14,059 in 1936.
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The greater demand for paving and roofing asphalts and fluxes 
raised the prices of these products in contrast to the downward trend 
in prices of other varieties. The average sales value of paving as- 
phalt at the refinery increased from $10.03 per short ton in 1935 to 
$10.27 in 1936; of roofing asphalt, from $10.70 in 1935 to. $10.88 in - 
1936; and of roofing flux, from $7.71 in 1935 to $7.93 in 1936. Simi- — 

| larly, the average value of emulsified asphalt sold by petroleum re- 
fineries rose from $9.02 in 1935 to $10.71 in 1936. _ Revival in the | 

| electrical industry raised the sales value of asphaltic molding com- 
| pounds from $10.97 per ton in 1935 to $11.91 in 1936. On the other 

hand, the average sales value of waterproofing asphalt declined from 
$10.87 per short ton in 1935 to $9.59 in 1936; of cut-back asphalts, 
from $10.46 in 1935 to $10.31 in 1936; and of paints, enamels, japans, 
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FIGURE 81.—Relation of indicated monthly demand for asphalt, 1927-36, to long-time trend, 1908-36, multi- 
plied by seasonal factors. The long-time trend is expressed by the formula, log Y=1.121409-+0.906962 
log X, in which Y equals the average monthly demand for petroleum and lake asphalt during each year 
and X equals the number of years, beginning with 1907 as zero. The coefficient of correlation for this 
formula is 0.954. The seasonal factors were calculated for 1927-36 by the method of link relatives. 

and lacquers from $11.86 in 1935 to $10.83 in 1936. The greatest 
decline was in the sales value of pipe coatings—from $16.41 in 1935 to 
$12.21 in 1936. 

DOMESTIC DEMAND 

The indicated domestic demand for petroleum asphalt (including 
small quantities of imported lake asphalt and grahamite) was 31 per- 
cent greater in 1936 than in 1935, increasing from 214,116 short tons 
a month in 1934 and 252,304 in 1935 to 330,188 in 1936. . 

In terms of the long-time trend (revised to include 1936) the indi- 
cated demand exceeded by 18 percent the expected demand for 1936, 
whereas it was 7 percent below the expected demand for 1935; that 
is, if the national demand had continued the average rate of growth it 
manifested from 1908 to 1936, it would have averaged 253,943 tons 
a month in 1933, 262,786 tons a month in 1934, 271,602 tons a month
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in 1935, and 280,381 tons a month in 1936. Using these averages as 
a standard of comparison, the indicated demand of 252,304 tons a | 
month in 1935 was 93 percent of the expected demand (271,602 
tons), and the indicated demand of 330,188 tons a month in 1936 was 

- 118 percent of the expected demand (280,381 tons). (See fig. 81.) 
However, the demand for asphalt is seasonal to a marked degree, 

reaching its maximum in August and its minimum in February. | 
Normally, 65 percent of the indicated consumption of asphalt occurs 
in the 6 months from May 1 to October 31; from 1934 to 1936, 69 per- . 

, cent of the annual total was apparently consumed in these months. 
Consequently, to furnish an adequate standard of comparison the 
monthly trend values are multiplied by a “seasonal factor” for each 
-month. | 

The demand for asphalt was lowest in the first quarter of 1936, 
averaging 90 percent of the revised long-time trend multiplied by 
seasonal factors compared with 71 percent in the first 3 months of 
1935. In the second quarter of 1936 it rose to an average of 107 
percent of the expected demand for these months compared with 90 
percent during the second quarter of 1935. From July to September 
1936 the indicated demand was highest, averaging 137 percent of the 
expected demand compared with 103 percent in the same months of 
1935. In the last quarter of 1936 the indicated demand declined 
relatively, averaging 122 percent of the expected demand compared | 

_ with 97 percent in the last 3 months of 1935. — 

Relation of indicated asphalt demand to basic trend multiplied by seasonal factors, 

| | 1985 1986 

Month Trend, : Relation of Trend, . Relation of 

| multiptiea | Tfonthiy’ | montnty | @Uepled | Toney | ‘Tmonthty 
ee ___._| al factors _ demand ; demand _al factors demand demand 

. | Short tons | Short tons Percent Short tons | Shorttons | Percent 
January ....------------------ 158, 941 109, 484 68. 9 164, 079 121, 817 74.2 
February ....----------------- 145, 877 111, 281 76.3 150, 593 159, 623 106. 0 
March........---------------- 187, 052 129, 315 69. 1 193, 098 173, 928 90.1 
April.......------------------ 256, 447 227, 962 88.9 | 264, 736 302, 521 114.3 
May...----.------------------ 315, 493 280, 178 88.8 325, 691 337, 026 103. 5 
June._....-..-.--------------- 351, 263 318, 315 90. 6 362, 617 378, 257 104.3 
July..-..-..-----------..----- 361, 421 374, 109 103. 5 373, 103 459, 838 123. 2 
August.......----.---..-..---| 375,544] 411,849 109.7 | 387,683] © 561,510 144.8 
September_....-.-..--.-.---..| 361,041 | 345, 421 95.7 | 372,710 | 580,624 142, 4 
October_........----.---..----| 353,544 | 365, 543 103.4 | 364,972 | 446, 795 122, 4 
November....---------------- 226, 217 199, 966 88. 4 233, 529 299, 822 128. 4 

December..------------------| 166,883 | 154,205 | ORT | ME 76L | tO} | 
3, 259, 223 | 3, 027, 648 92.9 | 3,364,572 | 3, 962, 257 117.8 

| DISTRIBUTION BY RAIL 

The topnage of asphalt (natural, byproduct, or petroleum) termi- 
nated by class I railroads in the United States increased from 3,067,182 
short tons in 1935 to 4,180,450 in 1936, according to freight-commodity 
statistics compiled by the Interstate Commerce Commission. The 
gains were general but were greatest in the area lying between the 
Ohio and Potomac Rivers and the Great Lakes, in the Southeastern 
States, and in the Pacific-Rocky Mountain district.
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Fifty-seven percent of the asphalt (petroleum, lake, and natural 
rock) terminated in the continental United States by land carriers 

| in 1936 was delivered to consumers in the Northeastern district lying 
north of the Potomac and Ohio Rivers and east of the Mississippi and 
Ilhnois Rivers. Railroads and motor trucks terminated 2,046,889 
short tons of asphalt in this district in 1935 and 2,578,648 in 1936. 
In the Southeastern district, lying south of the Potomac and Ohio 
Rivers and east of the Mississippi and Pearl Rivers, land deliveries 
of asphalt increased from 374,300 tons in 1935 to 596,977 in 1936. 
In the Southwestern district, lying west of the Mississippi and Pearl 

- Rivers and south of St. Louis, Kansas City, and Amarillo, asphalt 
deliveries by rail and truck increased from 189,699 tons in 1935 to 
265,660 in 1936. In the North Central district, lying between the 

| Great Lakes and the Rocky Mountain front, 424,998 tons of asphalt 
were delivered in 1935 and 508,640 tons in 1936. In the Pacific-Rocky 
Mountain district, lying west of Great Falls, Cheyenne, Denver, 

: Albuquerque, and El Paso, the tonnage of asphalt terminated by land 
| carriers increased from 319,855 tons in 1935 to 575,716 in 1936. | 

| Supply and distribution of asphalt (petroleum, lake, and natural rock), exclusive of 
a | road oil in continental United States in 1986, by districts, in short tons | a 
- | | - Pacific- - , Northeast- | Southeast- | Southwest-| North Cen-| Rocky © 
: . {ern district | ern district | ern district | tral district |. Mountain 

a | . oo district 

| Produced within district_.................] 2,267,705 | 506,469 | 1,144,977 |_...........| 724, 108 Imported...------------------.2---s---2-.] 16,272 2; 296 2,904 [227227722777 110 
Received by rail from: 

Northeastern district.............-...-|....--------| 45,000 4,000} 345,517 |... 
Southeastern district.......-...---.... 382, 995 }....--------].-----------]--.-.-------|__..----- Southwestern district. --_...----------| 122,000 | 401,864 |-._-.....-.-| 181,000 | -- "740, 000 

/ Pacific-Rocky Mountain district... .._- 174,445 |. 9, 401 32, 400 |______--___- 
Net receipts by water__...........---._-.- 123, 743 17, 000 |_..--- ~~~] eee | 
Withdrawn from stocks-...-....--------.- 16, 853 8, 871 4, 735 |.-....------ 15, 081 

| 3,004,013 | 981,500 | 1,186,017] 508,917 | 779, 299 
Shipped by rail: } Within district.......---..---------.--] 2,486,961 | 571,072] 205,249 | 508, 640 527, 179 

To Northeastern district..............|--...---_-_- 382, 995 122, 000 |_---_-_....- 1 74, 445 
To Southeastern district_....-....__._- 45,000 |--.......... 401, 864 |_---2 22} ee 
To Southwestern district.......-.-_..- 4,000 |.-...2-2----} ef 9, 401 
To North Central district. ...__..._._. 345, 517 |_...-._.-__-- 131,000 {.-_._--_____ 32, 400 To Pacific-Rocky Mountain district...|.........---]_-....-.___- 40,000 }.---_. 22} eee 

Shipped by motor truck__._.............. 91, 687 25, 905 60, 411 [_.-.-_-. 48, 537 Net shipments by water__...........--....]_.----.-----|_.-------_-- 131, 500 |_..-.-.._-_- 9, 243 Exported.....-......------..---.s-2--2ee.| 80,848 1, 528 93, 993 277 78,094 
: 3,004,013 | 981,500 | 1,186,017]  508,917| 779, 299 

eee 
! Shipped chiefly by water. 

FOREIGN TRADE 

Imports——Imports of asphalt and bitumen into the United States 
| decreased from 53,972 short tons valued at $544,651 in 1935 to 21,598 

tons valued at $316,144 in 1936. The principal decrease was in 
receipts of lake asphalt from Trinidad—from 38,824 tons valued at 
$403,117 in 1935 to 14,642 tons valued at $173,679 in 1936. On the 
other hand, imports of grahamite from Cuba increased from 6,011 tons 
valued at $99,667 in 1935 to 6,692 tons valued at $118,991, in 1936. 

Atlantic coast ports (chiefly New York, Baltimore, and Norfolk) 
received 16,203 tons valued at $234,765 in 1936 compared with 41,163 
tons valued at $382,858 in 1935 and Gulf coast ports (chiefly Mobile, 
New Orleans, and Galveston) 5,201 tons valued at $78,084 in 1936 
compared with 12,659 tons valued at $158,437 in 1935.
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Exports Exports of petroleum asphalt continued the downward 
trend which has been evident since 1928, decreasing from 222,825 | 

| short tons valued at $3,370,559 in 1985 to 190,503 tons valued at | 
$2,835,173 in 1936. Increases in exports to South America and to 
southern and eastern Africa did not offset the drop in sales to northern : 

' and western Europe and to North American countries. Larger ship- 
~ ments to Netherland India did not counteract the general slump in - 

_. exports of asphalt. to eastern Asia and to Australia and New Zealand. wot 
_ Greater refining activity in Europe, Canada, and Japan and increased . 

exports of asphalt from Mexico reduced the foreign market for asphalt 
produced in American refineries. | | 

; Petroleum asphalt exported from the United States, 1934-36, by countries 

| : 1934 | - 1985 1986 

| Country | Short | Short | Short | | : or or or 

| ae | tons | Value | ‘tons | Value | ‘tons | Value . | 

North America: oe | 
|” Ganada..----------s--2---------------| 2,987 | $63,113 | 4,208 | $78,707 | 3,695 | $75, 171 

|  ° Other North America....-..-.....-...| 6,927 | 109,509| 8 105| 118,709| 5,803 | 86,475 — - 

: | a 9,864 | 172,622] 12,308| 197,416| 9,498} 161,646 | 

' South America: | | oe | . 
Argentina.............-.-------------- 2, 120 40, 720 421 7, 846 | 226 5, 246 
Brazil............-....-.--.-----2-.-| 3718 | 64,970 | 8,821] 55,785 | 5,823 | 76, 686 

. Other South America__--.-.---..---.-- 2, 599 42, 159 2, 070 34, 594 2, 136 30, 256 

| ae | 8,432 | 147,858 | 8,812 | 98,225) 8,185 | 112, 188 

Europe: — | 
Belgium__..._....--.--.--.-----------| 4,183 | 66,578 | 3,918 | 88,666 | 2,697 | 37, 246 | | 
Denmark........-.-.---.-------------- 1, 781 30, 356 144] 4,590) © 26 1,157 

'. France....--2------------------------- 14,815 | 217, 956 6, 228 100, 580 4,556 | - 71,014 
Germany _.-.-.....-..-.-..-----------| 5,081} 99,509 | 1,954 | 44,311 682 | 17,078 
Italy....------------+----------------- 28,765 | 417,273 | 27,365 | 424,815 | 27,830 395, 017 
Netherlands. .....-_------------------ 7,136 | 120,091 1, 272 20, 779 1, 049 14, 872. 
Spain...........-.--.--.--.--.-.-----.| 4,819 | 65,981 | 4,773 | 60,842. 337 6, 309 
United Kingdom -______...-...-----.--] 22,107 | 461,624 25, 578 | 516, 325 20, 829 399, 820 . 

Other Europe.._---_-_2 7-22-22. A, 6 80, 26 4, 02 55, 2 4, 22 0, 64 SEE 

: | 93, 148 |1, 549,749 | 75,253 (1,296,119 | 62, 233 | 1,012, 554 | 

Asia: 
Ceylon.__._._..._--_--_-----------.-- 6,788 | . 76,210 2, 992 44, 094 2, 295 27, 528 
China__..-.-.-----------------------| 3,816 | 59, 695 8,059 | 112,811 7,348 | 100,724 
East Indies: 

British: | 
India_.._.._..__-.-.---------- 7,984 | 123,082 | 17,068 | 231,513} 13,966 | 192,920 | 
Malaya.._..-.__-------------- 7,566 | 114, 403 9,185 | 189, 250 8, 791 134, 276 

Netherland._..._._._....-....-.--} 24,012 | 284,354 12, 700 | 170,109 | . 17,903 238, 506 | 
French Indochina..-_._-._------------- 3, 612 48, 306 7,757 | 103,323 8, 458 107, 588 
Hong Kong......--------------------- 3, 276 51, 967 2, 443 35, 197 2, 014 30, 644 
Japan......-----_-------------+------- 4, 003 61, 705 4, 880 77, 932 3, 858 51, 591 
Philippine Islands. ........-.--------- 9,989 | 108, 736 13, 846 | 143, 789 10, 695 122, 226 
Other Asia......-..------------------- 142 2, 646 343 6, 350 861 13, 549 

71,188 | 931,104 | 79,273 {1,064,368 | 76,189 | 1,019, 552 | 

Africa: | 
Algeria and Tunisia !__.-._-.---.----- 42 659 |_...-.----]---------- 59 1, 060 
Mozambique. -........-.------.------- 5, 526 85, 518 2, 708 42, 657 8, 758 151, 712 
Union of South Africa.......-.-.----.- 7,641 | 118, 555 8, 264 | 128, 746 12, 892 198, 950 
Other Africa........-----.------.----- 1, 436 28, 114 8, 540 | 130, 400 833 13, 987 

14,545 | 232,846 | 19,512 | 301,803 | 22,542 | 365, 709 
eT OEE Eee Oe SS 

Oceania: | 
Australia. -....-..-.------------------] 28,065 | 298,678 | 24,385 | 329,180} 6,536 | 92, 608 
New Zealand...._.-..-------.-----.-- 3, 505 48, 438 6, 229 82, 201 4, 682 59, 018 
Other British...........---.---------- 159 | 2148 53 | 1,247 738 | 11,898 

| 96,729 | 349,264 | 30,667] 412,628 | 11,856 | 163,524 , 

223, 906 |3, 383, 443 | 222, 825 |3, 370,550 | 190,503 | 2,835, 173 
a 

1 Tunisia only in 1936.
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Of the petroleum asphalt exported from the United States, 87,955 
short tons passed through Gulf coast ports in 1936 compared with | 
90,214 tons in 1935, 75,229 tons through Pacific coast ports in 1936 
compared with 100,503 tons in 1935, and 24,871 tons through Atlantic 
coast ports in 1936 compared with 29,063 tons in 1935. : 

| : —- ROAD OIL 

Increased construction of light types of highway resulted in an 
increase of 21 percent in sales of road oil by petroleum refineries in 

: the United States—from 6,798,932 barrels in 1935 to 8,256,694 in 
| 1936. However, if sales'of road oil are considered with sales of cut-_ 

back asphalts, paving flux, and emulsified asphalts, there was a larger 
| proportionate increase (30 percent) in total sales of liquid and semi- 

liquid asphalts for highway construction—from 12,316,545 barrels 
in 1935 to 16,052,833 in 1936. — : 

Sales of road oil increased principally in California, “northern 
Louisiana and Arkansas, the Gulf coast district of Texas, and the 

| Oklahoma-Kansas-Missouri district. In California an increase of 
| _ 831,308 barrels in sales of road oil was paralleled by an increase of 

271,497 barrels in sales of cut-back asphalts. In the Oklahoma- 
_ Kansas-Missouri district an increase of 173,725 barrels in sales of 

| road oil was exceeded by the increase of 382,729 barrels in sales of 
. cut-back asphalts. In northern Louisiana and Arkansas an increase 

| of 121,265 barrels in sales of road oil was accompanied by an increase 
| of 40,766 barrels in sales of cut-back asphalts. No cut-backs were 

, made in the Texas Gulf coast district, however, where sales of road 
| oil increased 276,692 barrels from 1935 to 1936. On the other hand, 

. a decrease of 49,223 barrels in sales of road oil by refineries of the 
. Louisiana Gulf coast district was more than offset by an increase of 

| 212,168 barrels in sales of cut-back asphalts, a decrease of 5,814 
barrels in road-oil sales in the Indiana-Illinois-Kentucky district by an 
increase of 267,630 barrels in sales of cut-back asphalts, and a decrease 
of 6,406 barrels in road-oil sales in the Rocky Mountain district by an 
increase of 93,682 barrels in sales in cut-back asphalts. 

Road oil sold by petroleum refineries in the United States, 1935-86, by districts 

1935 1936 
_ District >|} 

Barrels Value Barrels Value 

East coast. .....-2--- 222 eee eee 1, 001, 845 | $1,614,179 | 1,094,687 | $1, 748, 326 
Appalachian. ._._-. 2222220 34, 035 64, 437 54, 617 111, 601 
Indiana-Iinois-Kentucky._.....-.-..............--.--] 1,957, 569 | 2, 439, 100 1, 951, 755 2, 565, 451 
Oklahoma-Kansas-Missouri_.._...........__..__...--_- 597, 450 547, 789 771, 175 954, 680 

Texas: . 
Gulf coast...-...-------2-- eee 99, 969 153, 069 376, 661 623, 274 Rest of State.-.-2-222 22222] ah a7a | 38,775 | 25% 563 33, 075 
Total Texas._.._...--_------- 122, 741 188, 844 402, 224 656, 349 

Louisiana-Arkansas: rs ns ne rr 
Louisiana Gulf coast._...._....._._......-.. 68, 203 1038, 334 18, 980 33, 953 
Northern Louisiana and Arkansas__._._._._._____- 384, 769 357, 745 506, 034 508, 698 

Total Louisiana and Arkansas.._____..___._____. 452, 972 461, 079 525, 014 542, 651 

Rocky Mountain_..-_.__..___...-. oe 644, 485 ~~ 1,082, 907 638, 079 989, 246 California_._--.....-....-..---..-----------------------] 1, 987,835 | 2,194,621 | 2,819, 143 2, 858, 904 

Grand total... 2 eee 6, 798, 932 | 8,542,956 | 8, 256,694 | 10, 427, 208
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Of the road oil sold in the United States in 1936, only 617,079 | 

barrels valued at $991,400 were made from foreign petroleum imported 

from Venezuela and Mexico. Of the road oil made from foreign crude, 

89 percent was sold by refineries of the Atlantic seaboard in 1935 and. | 

79 percent in 1936; the remainder was made in Gulf coast refineries | 

of Louisiana and Texas. 
Petroleum refineries in the United States reported the production 

of 7,397,868 barrels of road oil in 1936 compared with 6,030,491 barrels | 

in 1935. The refinery output of road oil was augmented in 1936 by oo 

1,096,583 barrels of other petroleum products, chiefly fuel oil, trans- 

ferred to road-oil stocks compared with 1,399,656 barrels similarly 

transferred in 1935. Stocks of road oil and of transferred oils held | 

at refineries increased from 739,605 barrels (revised figure) on De- 

cember 31, 1935, to 851,035 on December 31, 1936. Consumption of 

road oil at refineries in their own operations, transfers, losses, and 

adjustments was 126,327 barrelsin 1936 compared with 555,457 (revised 

figure) in 1935. 7 
While the national average sales value of road oil at the refineries 

remained unchanged at $1.26 in both 1935 and 1936, considerable local 

variations occurred from 1935 to 1936. In general, prices rose in the 

central United States—in the Indiana-Illinois-Kentucky district from | | 

$1.25 per barrel in 1935 to $1.31 in 1936, in the Oklahoma-Kansas- 
Missouri district from $0.92 in 1935 to $1.24 in 1936, in northern 

Louisiana and Arkansas from $0.93 in 1935 to $1.01 in 1936, and in | 

the Gulf coast of Texas from $1.53 in 1935 to $1.65 in 1936. On the : 

East coast sales values remained practically unchanged, averaging 

$1.61 per barrel in 1935 and $1.60 in 1936. On the other hand, the 

average sales value in the Rocky Mountain district fell from $1.60 | 

in 1935 to $1.55 in 1936 and in California from $1.10 in 1935 to $1.01 
in 1936. | 

a
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| Production of portland cement in the United States in 1936 in- 

creased to 112,396,000 barrels and shipments to 112,566,000 barrels 

valued at $170,431,000, according to figures compiled from monthly 

reports of the Bureau of Mines. These quantities, which are above 

the 100-million barrel mark for the first time since 1931, represent a 

gain of 46 percent in production and 50 percent in shipments over 

1935 but are still 36 percent less than those of the peak year, 1928, 

when 176,298,846 barrels were produced and 175,838,332 barrels 

shipped. In 1936 the industry operated at 42.7 percent of capacity, 

compared with only 28.6 percent in 1935, a low of 23.5 percent in 
1933 and a high of 76.1 percent in 1927. 

Extensive highway building, large Federal Public Works projects, : 

___and_renewed_activity_in private construction all contributed to the 
increase in cement shipments. The degree of recovery im many 

other industries has been greater than that in cement manufacture, | 
as is indicated by the fact that the Federal Reserve Board annual 

index for cement production in 1936 was 75, compared with 105 for 

all industries. Compared with the index of 55 for the construction 

industries, however, the showing of the cement industry is definitely 

encouraging, particularly in view of the consistent improvement 

month by month over the corresponding figures for 1935. | 

Prices were unchanged in 1936. The composite quotation of the 

Bureau of Labor Statistics remained at $1.667 a barrel, and the average 

sales realization calculated from shipments reported to the Bureau 
of Mines was $1.51 a barrel, as in 1935. 
Shipments in 1936 include approximately 3,015,000 barrels of 

_ high-early-strength portland cement with an estimated mill value of 

$5,769,000, compared with 2,109,000 barrels valued at $4,032,000 in 
1935. 

The quantity of natural, masonry, and puzzolan cements produced 

gained 72 percent and the quantity sold, 65 percent. The value of 
sales of these varieties increased about 57 percent. 

"1 Data for 1936 are preliminary; detailed statistics with final revisions will be released later. 

1137
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The accompanying table of salient statistics presents the outstand- 
ing features of the cement industry in 1936 compared with previous 
years. 

| | Salient statistics of the cement industry in the United States, 1925-86 

| . 1925-29 1930-34 , 
(average) (average) 1935 1936 } | 

Domestic production: — 
Portland. ........----------.----------barrels__| 169, 268, 093 | 100,917, 640 | 76, 741,570 | 112, 396, 000 
Masonry, natural, and puzzolan.........do....| 2, 075, 594 925, 778 1, 006, 064 1, 725, 810 

| Total production... ..------------------do_...| 171, 343, 687 | 101, 843, 418 | 77, 747, 634 | 114, 121, 810 
Active plants: 

Portland. -__....-_-.--.----.--.......-number-. 150 157 150 149 
Masonry, natural, and puzzolan.-...._.--do___. 11 13 13 . 13 

Domestic shipments: | 
, Portland. .-.--...-_.-.-.----..--------barrels_.| 167, 410, 737 | 101, 447,418 | 75,232,917 | 112, 566, 000 

Value._-.---.----.------.-----------«-----.|$272, 694, 192 |$130, 853, 277 |$113, 372, 182 | $170, 431, 000 
Masonry, natural, and puzzolan.......barrels._| 2, 062, 935 929, 866 1, 011, 411 1, 663, 942 

Valué__.-.-------------------2---.--«-----.| $2,822, 707 | $1, 263, 661 | $1, 437,542 | $2, 249, 866 
Total shipments.........-.........--barrels..| 169, 473, 672 | 102, 377, 284 | 76, 244,328 | 114, 229, 942 

Value._.....------------.-------.----..-.|$275, 516, 899 |$132, 116, 938 |$114, 809, 724 | $172, 680, 866 
Imports. .........---------------------_---barrels_.| 2, 605,046 | 533,147 [619,403 | 1, 658, 902 
Exports....-------------.------.------.-..--0....| 904, 125-| 561,298 | _416, 099 334, 673 
Apparent consumption. --....---..-.--.------do-..--| 171, 174, 593 | 102,349,133 | 76, 447,632 | 115, 554, 171 
Stocks at mills: 

Portland: 
Finished cement_.....--..-..-...----do....| 21, 598, 876 | 22,327,609 | 22,949,247 | 22, 842, 000 
Clinker #__.._...._...-.-.------.----do----| _ 7, 582,000 | “6,745,000 | 5,226,000 | 5, 605, 000 

Masonry, natural, and puzzolan_..-.....do-_-_- 152, 961 187, 046 3171, 775 | 233, 643 

| 1 Subject to revision. 2 Estimated. 8 Revised figures. 

PORTLAND CEMENT | 
PRODUCTION, SHIPMENTS, AND STOCKS | 

: The following tables show production, shipments, and stocks of 
portland cement by States and districts in 1934 and 1935 and sum- 
maries of monthly estimates of portland cement produced, shipped, 
and in stock at mills by districts in 1935 and 1936. 

: In the first table the term ‘active plant’’ is applied to a mill or 
group of mills situated at one place and operated by one company. 
If a company has establishments at different places its mill or group 
of mills at each place is counted as a plant. The districts are groups 
of States related geographically and commercially. 

The tables giving data by months have been compiled from monthly 
| reports of operators. Although the totals may differ slightly from 

_ those based on annual reports of producers, they reflect accurately the 
| seasonal fluctuations in the industry.



Portland cement produced, shipped, and in stock in the United States, 1934-35, by States and districts 

Production Shipments Stock at mills (Dec. 31) | 

Active _ 
plants . _ | Averagefac-| Jp. 

Barrels 1934 1935 tory value | crease Barrels . 
In- per barrel | or de- In- 

crease crease crease 
a | or de-| > | oro ad or i CYC le 

crease| — ‘quan- crease oo 
1935 : tity ' 1935 | 

. 1934 | 1935 | 1934 1935 | (Pe) Barrels | Value | Barrels | Value | 1934 | 1935 | 1935 | 19341 1935 | (Pere cent) : | (per- cent) 
| cent) . 

STATE 
Alabama.......-.-...-.--------------| 6 5 | 2,208, 279 | 2,493,201 | +13 | 2,181,513 | $8,017,329 | 2,483, 616 | $3, 521,418 |$1.38 |$1..42 |-+14 485,559 | 495,234] +2 
California......----------------------| 10 | 10 | 8,721,854 | 7,974,201 | —9 | 8,395,037 | 12, 449, 389 | 8, 137,880 | 11,174,973 | 1.48 | 1.37| —3 | 1,434,171 | 1,270,492 | —11 
Ilinois-_............-----..---------- 4 4 | 4,124, 805 | 3, 367, 51 —18 | 3,908,107 | 5,498, 568 | 3,276,970 | 4,500,897 | 1.41 | 1.87 |—16 805, 804 896,346 | +11 
Ilow&......--------------------------- 6 5 | 3,180, 546 | 3,519,558 | +11 | 3,340,049 | 5,094,922 | 3, 208,301 | 5,072,098 | 1.53 | 1.58 | —4 1, 445, 613 | 1, 761, 870 +22 C2 
Kansas.-......-.--------------------- 6 6 | 2,497,911 | 2,337, 444 —6 | 2,425,867 | 3,734,493 | 2, 487,888 | 3,778,104 | 1.54 | 1.52 | +3 995, 963 845, 519 —15 es] 
Michigan.....-...------..----.------ 10 10 | 4,103, 902 | 4,578,966 | +12 | 3,945,375 | 5,920,214 | 4,325,134 | 5,971,720 | 1.50 | 1.38 j+10 1, 797,062 | 2,050,894 | +14 = 7 
Missouri.....-..--------...---------- 5 5 | 4,033, 859 | 3,392,140 | —16 | 3, 779, 125 5, 449, 606 | 3, 291, 832 4,940,713 |; 1.44 | 1.50 |—138 ‘803, 639 904, 447 +12 by 
New York....--..------------------- 10 10 | 4,760, 609 | 4, 285,458 | —10 | 4,730,257 | 7,503,270 | 4,240,461 | 6,612,399 | 1.59 | 1.56 |—10 1, 580, 585 | 1, 625, 582 +3 2 
Ohio_......-----.--.---.------------- 10 9 | 4,045, 854 | 3, 876, 172 —4 | 3,674,384 | 5, 565,525 | 3,698,309 | 5,306,449 | 1.51 | 1.43 | -+.7 | 1,558,930 | 1,736,793 | -+-11 KS 
Pennsylvania. ......-.--------------- 25 26 |15, 328, 116 |15, 502, 086 +1 {15, 435, 648 | 23, 188, 676 |15, 034, 441 | 21,917,366 | 1.50 | 1.46 | —3 4, 544, 585 | 6,012,230 | -+10 
Tennessee...------------------------- 6 6 | 2,481,379 | 2,702,622 | +9 | 2,305,578 | 3,645,659 | 2, 733,726 | 4, 208,078 | 1.58 | 1.54 |-+19 590, 903 559, 799 —5 
Texas._-----.--------------..-------- 9 9 | 3, 537, 734 | 3, 786, 716 +7 | 8,418,781 | 5,995,677 | 3,715,300 | 6,422,807 | 1.75 | 1.738 | +9 671, 360 742,776 | --1l 
Other States #.----...-.---...-.------ 44 45 |18, 727,917 |18, 925, 404 -+1 |18, 361, 558 | 29, 907, 756 |18, 604, 559 | 29,950,160 | 1.63 | 1.61 | +1 4,726, 420 | 5, 047, 265 +7 

150 | 150 |77, 747, 765 |76, 741, 570 —1 |75, 901, 279 |116, 921, 084 |75, 232, 917 |113, 372,182 | 1.54 | 1.51] —1  {21, 440, 594 /22, 949, 247 +7 

1 Revised figures. . 
4 Arkansas, Colorado, Florida, Georgia, Idaho, Indiana, Kentucky, Louisiana, Maine, Maryland, Minnesota, Montana, Nebraska, New Jersey, Oklahoma, Oregon, South Dakota, 

Utah, Virginia, Washington, West Virginia, Wisconsin, and Wyoming. | ; 

. | 
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Portland cement produced, shipped, and in stock in the United States, 1934-35, by States and districts—Continued = 

Production Shipments Stock at mills (Dec. 31) © 

Active . . 
plants Average fac-| Jn. 

. Barrels 1934 1985 tory value | crease Barrels | 
In- per barrel | or de- : In- | | 

crease crease crease 
sg | in rn in. | *Y:CO- le 

crease quan- crease 
1935 tity, 1935 

1934 | 1935 1934 1935 | Per! Barrels Value Barrels Value | 1934 |.1985 | 1935 | 1934 1935 | (Per. 
cent) (per- cent) 

cent) Ks 
—_————— $$ | J — | — |] — EF Re : 

DISTRICT . Ee 

Eastern Pennsylvania, New Jersey; | oo e 
and Maryland..............-.......| 22 23 |14, 917, 633 |14, 581,492 | —2 |14, 939, 237 |$22, 395, 697 |14, 190, 795 |$20, 777, 257 |$1.50 |$1.46 | —5 3, 579, 843 | 3,970,540 | +11 

New York and Maine.-.._...__.___._- ll 11 | 5,015, 615 | 4, 582, 936 —9 | 5,010, 637 | 7,998, 640 | 4,505,376 | 7,072,216 | 1.60} 1.57 |—10 1, 676,779 | 1, 754, 339 +5 TR 
Ohio, western Pennsylvania, and He - K 
West Virginia..........-..--.---.--] 19 18 | 7,355, 563 | 7,300,481 | —1 | 6,963, 534 | NO, 547, 449 | 6,947, 416 | 10,046,307 | 1.51 | 1.45 | —.2 | 3,030,326 | 3,383,391 | +12 bel 

Michigan __._.--..--------2 eee 10 10 | 4,103,902 | 4,578,966 | +-12 | 3,945,375 | 5,920,214 | 4,325,134 | 5,971,720 | 1.50 | 1.38 |+10 1, 797, 062 | 2,050, 894 +14 ~ : 
Wisconsin, Illinois, Indiana, and ll 11 | 9,079, 458 | 8, 204,274 | —10 | 8,899,493 | 12,872,160 | 8, 220,831 | 11,882, 230 | 1.45 | 1.45 | —8 2, 048, 275 | 2, 026, 718 —! bd me 

entucky......-....--.---.-.------ 
Virginia, Tennessee, Alabama, Geor- So | oO 

gia, Florida, and Louisiana____.___- 18 17 | 7, 560,020 | 7, 656, 504 +1 | 7, 257, 757 | 11,173, 407 | 7,675, 206 | 11,709,374 | 1.54 | 1.53 | +6 1, 735, 094 | 1, 716, 392 -1. Q 
Eastern Missouri, Iowa, Minnesota, oO 

and South Dakota..--....--.-...--] ll 11 | 7,786, 482 | 7,876,617 | -+1 | 7,826,458 | 11, 646,388 | 7, 442, 709 | 11, 431,062 | 1.49 | 1.54] —5 2, 440, 078 | 2,873,986 | -+-18 A. 
Western Missouri, Nebraska, Kansas, 
Oklahoma, and Arkansas_.........| 12 12 | 5, 837,914 | 5,966,245 | +2 | 5,549,945 | 8,789,590 | 6,059,932 | 9,350,994 | 1.58 | 1.54] +9 1, 992, 523 | 1, 898, 836 ~+§ iS . 

Texas...--....-.------.---- 22 e ee 9 9 | 3, 587, 734 | 3,786,716 | +7 | 3,418,781 | 5,995,677 | 3,715,300 | 6,422,807 | 1.75 | 1.73 |. +9 671, 360 742,776 | +11 
Colorado, Montana, Utah, Wyoming, se a, 

and Idaho--......---222--2 8 9 | 2,181, 218 | 2,336,204 | -+7 | 2,101,796 | 3,788,362 | 2,173,926.| 3,974,692 | 1.80 | 1.83 | +3 449, 903 612, 181 +36 
California.__.........---2-2------ eee 10 10 | 8, 721, 854 | 7,974, 201 —9 | 8,395, 037 | 12, 449, 389 | 8, 137,880 | 11,174,973 | 1.48 | 1.87 | —3 . 1, 434,171 | 1,270,492 } —11° 
Oregon and Washington--_____-_._._- 9 9 | 1,650,372 | 1,896,934 | +15 | 1,593,229 | 3,344,111 | 1,838,412 | 3,558,460 | 2.10 | 1.94 |+15 590, 180 648,702 | +10 

150 | 150 |77, 747, 765 |76, 741, 570 ~—1 |75, 901, 279 |116, 921, 084 |75, 232,917 |113, 372,182 | 1.54 | 1.51 | —1 [21,440,594 |22, 949, 247 +7 
SESS |



Summary of monthly estimates of portland cement produced, shipped, and in stock at mills in the United States in 1935, by districts, in thousands - , 
of barrels. : : 

$3 District January “ary March | April May June July | August Septem- October Novem er oo | ve 

=, ooh eee oop ph | 
ee PRODUCTION | : | ; : 

Eastern Pennsylvania, New Jersey, and Maryland- 547 63g 883 1, 415 1, 695 1, 681 1, 468 1, 192 1, 188 1,417 | 1,402 791 
New York and Maine-.._..........-.....--------.--]-.-.------ 141 444 664 587 577 «644 |. 592 — - 643 283 |. 193 

“3 Ohio, western Pennsylvania, and West Virginia-_-.-- 54 6] 248 542 783 996 917 817 903 895 685 _ 403, oe 
o Michigan... ..........--.0-2-------nee nen en en eneee-- 116 118 112 322 495 | 551- 595 561 536 481 478 266 oS 

Wisconsin, Illinois, Indiana, and Kentucky---.....- 458 42 487 600 _ 974 1, 092 656 522 797 825 848 535 - 
Virginia, Tennessee, Alabama, Georgia, Florida, : 

and Louisiana.......-.......-.---.---------------- 345 439 589 701 664 953 740 645 667 - 623 606 679 
Eastern Missouri, Iowa, Minnesota, and South Da- . 

kota..-.. 02 ene eee eee ene ene wee ene 467 37 393 368 848 | 907 905 ' 930 724 612 676 677 
Western Missouri, Nebraska, Kansas, Oklahoma, | _— 

and Arkansas. ..........-.....-.-.-----.---------- 295 25 267 - 430 671 725 687 695 400 516 508 552. 
Tex@S.-..- 2-2 ne ee eee ne een ene 294 22 278 347 355 275 470 261 259 283 327 435 
Colorado, Montana, Utah, Wyoming, and Idaho... 113 7 152} « 125 269 256 277 201 181 280 243 20022 «4 
California........--.---.---.-.-.--- ene nee 471 46 634 | . 565 661. 563 643 669 729 (788 854 936 EX. 
Oregon and Washington...-.....--..-.---.-.-------- 42 8 115 277 143 139 86 198 247 247 183 134 S 

United States, 1935........-......--.-.-----..- 3, 202 3, 05 4, 209 6,136 | 8, 222 8, 725 8, 021 7, 235 7,173 7, 610 7, 093 5, 803 
1934........--....-.------------ 3, 779 4, 16 5, 257 6, 544 8, 554 8, 813 8, 144 7, 842 7, 680 6, 675 5, 779 4,447 4 . 

. SHIPMENTS 7 . 

Eastern Pennsylvania, New Jersey, and Maryland- 471 432 919 1, 309 1, 601 1, 469 1,347 | . 1,486 1, 302 1, 577 1, 125 764 | 
New York and Maine..._...........-.----.---------| 77 7 218 386 571 581 - 619 612 476 548 342 203 
Ohio, Western Pennsylvania, and West Virginia... 221 22 394 514 649 807 801 770 795 860 587 317 
Michigan...-.......-...-----0------- 2-22 - eee enn eee 75 81 177 288 | - 386 495 535 572 617 676 321 | 173 
Wisconsin, Illinois, Indiana, and Kentucky......... 181 23 458 — 89 764 878 1, 052 1, 091 1, 048 1, 073 666 349 
Virginia, Tennessee, Alabama, Georgia, Florida, . . 

and Louisiana..............-...---.--------------- 461 45 504 671 733 796 724 778 639 665 619 527 
Eastern Missouri, Iowa, Minnesota, and South 
Dakota. ........------.2-2-0-- 22 -- nn ee nen eee 179 22 416 540 717 840 900 866 ' 928 1, 073 452 308 . 

Western Missouri, Nebraska, Kansas, Oklahoma, 
and Arkansas. .........------------ enn n een e enn w ne 259 29 535 634 555 523 619 577 503 646 421 441 

TeXxAS...-...-.--.--------2------ ee eee eee ee 240 2 327 331 . 840 313 387 354 257 314 313 318 . 
Colorado, Montana, Utah, Wyoming, and Idaho... 128 10 116 161 170 182 183 231 305 289 174 142 
California...........---.-.-.------------------------ 482 46 555 634 738 569 589 693 663 932 917 . 899 
Oregon and Washington.........--....-.--.----.--- 72 13 169 191 204 179 157 175 181 141 139 103 

United States, 1935....-....-.....----.---2 22. 2, 846 2, 95 4,878 6, 198 7, 428 7, 632 7, 813 8, 105 7, 799 8, 794 5, 976 4,514 
19384.........-..-.-------------- 3, 778 2, 95: 4,618 6, 492 8, 784 8, 541 7, 898 8, 249 7, 388 8, 439 5, 674 _8, 104 a 

TT ee oe pfs



| | pene 
Summary of monthly estimates of portland cement produced, shipped, and in stock at mills in the United States in 1985 , by districts, in thousands i 

| of barrels—Continued | : ho | 
| . 

| District January | * ree March | April | May June | July | August Septem- October | N ber Decem- 

STOCKS (END OF MONTH) | . | 

Eastern Pennsylvania, New Jersey, and Maryland.| _ 3, 659 3, 766 3, 729 3, 835 3, 930 4,142} 4,263 3,969 3, 805 3, 646 3,923 | 3, 971 | New York and Maine......_.....__...-.-----.------ 1, 611 1, 542 1, 465 1, 522 1, 615 1, 621 1, 677 1, 712 1, 828 1, 823 1, 764 1, 754 ; Ohio, western Pennsylvania, and West Virginia_-_. 2, 860 2, 703 2, 528 2, 556 2, 690 2, 882 2, 997 3, 045 3, 154 3, 189 3, 281 1 3, 383 . Michigan... -__..__-.. 222-2 1, 869 1, 905 1, 839 1, 873 1, 982 2, 033 2, 092 2, 080 1, 994 1, 799 1, 956 «2, 051 bod : Wisconsin, Illinois, Indiana, and Kentucky_-__.__._- 2, 331 2, 522 2, 551 2, 612 2, 821 3, 035 2, 639 2,071 | = 1, 824 1, 576 1, 859 | 2,027 = Virginia, Tennessee, Alabama, Georgia, Florida, _ 3 A 
and Louisiana__......-.....--.-2-..-------------_- 1, 619 1, 600 1, 596 1, 627 1, 558 1, 715 1, 731 1, 593 1, 619 1, 578 1, 565 1, 716 x 'Eastern Missouri, Iowa, Minnesota, and South kd 
Dakota_....-...-.---.------------------- eee 2, 728 2, 873 2, 851 2, 679 2, 810 2, 877 2, 882 2, 945 2, 742 2, 281 2, 505 12,874 = $ Western Missouri, Nebraska, Kansas, Oklahoma, . ce and Arkansas. ......-...-.---------- eee eee 2, 009 1, 971 1, 703 1, 499 1, 601 1, 803 1, 871 1,.989 1, 797 1, 665 1, 752 1, 899 wh 

Texas__..--- 22 --eeeeeeeeeeee 725 717 666 682 688 651 734 641 642 611 625 F438 , Colorado, Montana, Utah, Wyoming, and Idaho... 412 384 420 377 476 550 644 613 489 482 551 612 KO. 
California..__......-_-22 22-2 e eee ee 1, 402 1, 396 1, 476 1, 406 1, 330 1, 324 1, 378 1, 354 1, 420 1, 276 1, 213 11,270 & ~ Oregon and Washington_..__...._____..._..___..____ 560 520 465 551 490 450 379 403 469 575 619 649 > 

; TT rr a | | ern | rene eee bY oo United States, 1935......---.....---.-----...-.| 21, 785 21, 899 21, 289 21, 219 21, 991 23, 083 23, 287 22, 415 21, 783 20, 501 21, 618 122,949 EY 
1934___--2 ee 19, 547 20, 762 21, 422 21, 557 21, 301 21, 600 21, 852 21, 424 21, 734 19, 972 20, 078 1 21, 466 oO 

a 

1 Revised figures. 
A 
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Summary of monthly estimates of clinker (unground vorkona cement) produced and in stock at mills in the United States in 1935, by districts, — . 
in thousands of barrels . : : 

District January |February| March April May June July August | Septem- October N oo | D ber 

PRODUCTION . ; 

Eastern Pennsylvania, New Jersey, and Maryland -- 581 584 1, 053 1, 442 1, 641 1, 618 1, 559 1,161 | =1, 024 - 1, 288 1, 324 737 
New York and Maine..-...---...----.--------------- 0 0 75 447 677 679 657 583 525 465 275 200 ~ , 

Ohio, western Pennsylvania, and West Virginia-_---- 55 240 512 882 997 / 927 829 968 721 |. 626 367 
Michigan. ..-..-..-...------------------------------ 123 110 137 291 483 560 576 522 510 475 420 257 ao 
Wisconsin ®Tllinois, Indiana, and Kentucky- -------- 450 354 512 629 1, 006 1, 089 689 521 729 770 791 534 
Virginia, Tennessee, Alabama, Georgia, Florida, . . 

and Louisiana...__...._.----..----..-------------- 358 431 495 552 727 998 757 740 651 628 565 483 
Eastern Missouri, Iowa, Minnesota, and South Da- 
kota....--------- oe eee eee 532 398 352 401 882 966 869 856 656 © 585 . 658 683 . 

Western Missouri, Nebraska, Kansas, Oklahoma, ; 
and Arkansas.__..-.------------------------------ 320 295 239 394 667 757 744 704 371 522 524 550 

TexasS._..--.--- ~~ ee eee eee 262 250 280 352 375 299 322 | - 216 271 ' 274 340 516 
Colorado, Montana, Utah, Wyoming, and Idaho-.--- 73 0 160. 158 241 308 269 219 | — 208 266 242 199 
California_._........-.-...-------------------------- 560 520 . 645 596 | 640 588 | 565 594 632 698 791 890 Q 
Oregon and Washington........-------------------- 57 O65 | 98 119 236 202 167 163 148 268 194 126 tS 

United States, 1985..........------------------ 3, 371 3, 105 4, 286 5,893 | 8,457 9, 061 8, 101 7, 108 6, 693 6, 960 6, 750 5, 542 3 
1934_....-.----...-------------- 3, 981 4,174 5, 615 6, 802 8, 224 8, 888 8, 276 7, 548 7, 300 6. 726 5, 853 4, 370 So : 

STOCKS (END OF MONTH) | . . 

Fastern Pennsylvania, New Jersey, and Maryland-- 690 741 922 950 914 864 965 948 840 719 658 637 
New York and Maine__............----------------- 340 387 272 280 299 394 484 523 461 388 381 391 
Ohio, western Pennsylvania, and West Virginia... 643 607 599 571 673 686 ' 691 706 771 610 549 514 - 
Michigan....--......---.---------------------------] . 778 771 796 771 763 792 788 755 ‘755 — 771 722 502 © Lo . 
Wisconsin, Illinois, Indiana, and Kentucky--------- 353 285 312 340 371 370 403 402 334 278 221 220 
Virginia, Tennessee, Alabama, Georgia, Florida, 

and Louisiana.......-.----------------------------| 649 627. 547 402 468 518 538 637 624 631 593 402 
Eastern Missouri, Iowa, Minnesota, and South Da- 
kota... ee e ee eee | 510 5387 500 535 579 638 609 543 484 467 457 444 

Western Missouri, Nebraska, Kansas, Oklahoma, ba 
and Arkansas. _.....-.--.....--------------------- 367 4 376 341 331 364 427 437 391 397 416 413 

TOXAS. oe nee ee 184 218 219 229 244 284 139 94 107 101 118 204 
Colorado, Montana, Utah, Wyoming, and Idaho---- 22 5 33 62 35 88 . 80 98 125 111 111 109 
California_......-....---...--_.---------------------| 1,441 1, 429 1, 475 1.500 |; = 1, 454 1, 443 1, 340 1,294 | - 1, 204 1,119 1, 069 1, 081 
Oregon and Washington. ..-.----------------------- . 841 307 292 | 141 234 300 385 -B42 272 299 312 309 

United States, 19385_...-...--..-------------.-- 6, 318 6, 348 6, 348 6,122 | 6,365) | 6,741 6, 849 6, 779 6, 368 5, 891 5, 607 5, 226 
19384.......---..---------------- 5, 919 5, 986 6, 318 6, 565 6, 304 6, 424 6, 588 6, 332 5, 975 6, 055 6, 213 6, 166 an



Summary of monthly estimates of portland cement produced, shipped, and in stock in the United States in 1936, by districts, in thousands of = 
barrels | po 

District January F ore March April May June July August Septem- October Novem Decem 

PRODUCTION | . 

Eastern Pennsylvania, New Jersey, and Maryland... ' 388 465 941 1, 821 2, 347 2, 021 2, 178 2, 463 2, 192 2, 401 2, 054 1, 769 
New York and Maine..._..--.-..-..-------------e- 0 0 109 531 524 801 763 805 820 810 542 413 
Ohio, western Pennsylvania, and West Virginia.....- 144 147 191 665 1,041 1, 261 1, 237 1, 373 1, 305 1, 277 1, 210 - 770 

Michigan. .__.---...22--.-2--- 22-2 - ene e nee e een e eee 171 151 155 298 792 728 852 1,001 © 1, 030 1, 053 918 - 617. 
Wisconsin, Illinois, Indiana, and Kentucky_........- 492 384 555 696 1, 141 1, 230 1, 240 1, 458 1, 465 1, 243 1, 040 . §12 
Virginia, Tennessee, Alabama, Georgia, Florida, << . 

and Louisiana........--...---..--- eee eee ee] 391 354 610 790 963 989 938 1, 057 1,011 1, 082 1, 002 S91 em Eastern Missouri, Iowa, Minnesota, and South Da- : A, 
kota... eee ee cee nee e nee 354 298 388 643 1, 050 1, 204 1, 206 1, 185 1, 215 1, 133 981 857 B 

Western Missouri, Nebraska, Kansas, Oklahoma, 
and Arkansas. ......2..---- oe ene n eee 266 294 474 709 798 835 826 891 851 887 737 655 > 

Texas... ee ee eee eee nee 260 375 535 655 458 444 449 681 | 595 543 444 601 f& 
Colorado, Montana, Utah, Wyoming, and Idaho... -- 94 73 86 289 348 332 319 261 290 341 - 331 46 MR. 
California....-.02. 222 ee eee eee eee 909 823 1, 037 1, 199 1, 263 1,138 | 1,061 ~ 1,082 1, 098 1, 272 1,274 | 1,235 Ke 
Oregon and Washington._._.-_..............-.----- 181 111 230 316 |. 379 394 434 442. 475 428) . 444 205 to 

United States, 1936..._._........._..--.....--- 3, 650 3, 475 5, 811 8, 612 11, 104 11, 377 11, 503 12, 599 12, 347 12, 470 10, 977 8, 971 > 
1935... ...------- eee nee eee 3, 202 3, 053 4, 299 6, 186 8, 222 8, 725 8, 021 7, 235 7,173 7,510 | 7,093 5, 803 5 

SHIPMENTS i & 
Eastern Pennsylvania, New Jersey, and Maryland... 505 376 1, 141 1, 759 2, 168 2, 352 2, 342 2, 370 2, 318 2, 430 1, 733 1, 120 A 
New York and Maine..._...........-..-....----.--- 118 82 263 407 625 756 745 754 801 756 463 291 
Ohio, western Pennsylvania, and West Virginia_-._- 283 163 557 800 1, 188 1, 324. 1,175 1, 349 1, 308 1, 335 838 §25 as 
Michigan .....-_-..--222-------- nee nnn eee n enn nn ee 148 99 304 481 740 1, 056 1, 081 1,090 1, 238 1, 023 518 289 
Wisconsin, Illinois, Indiana, and Kentucky-_-_....._.- 263 205 672 914 1, 245 1, 484 1, 345 1, 535 1, 418 1, 458 889 §l11 —s" 
Virginia, Tennessee, Alabama, Georgia, Florida, . 

and Louisiana.........._-..--.--..-------e-e--- eee 448 419 787 790 930 885 923 987 971 1, 088 975 715 
Eastern Missouri, Iowa, Minnesota, and South Da- . . 

kota..-- 2 ee ee ee ee eee een eee 205 151 511 758 1, 264 1, 501 1, 230 1, 377 1, 298 1, 289 578 305 
Western Missouri, Nebraska, Kansas, Oklahoma, 

and Arkansas. ......----.-----.--- een eee 324 263 735 812 814 841 780 897 836 986 736 490 
TexaS.__-2 ee ee eee ee 395 397 557 583 458 518 496 509 450. 531 492 467 
Colorado, Montana, Utah, Wyoming, and Idaho... 128 - 133 236 280 331 335 303 300 315 327 213 189 
California__.....-2-2-- 22 942 801 1, 119 1, 192 1, 149 1, 105 1, 007 1, 067 1, 183 1, 366 1, 204 1, 102 
Oregon and Washington......_..-.-----..-----------] 158 88 304 406 378 414 396 389 483 500 303 272 

United States, 1936.........----.----- ee 3, 917 3,177 7,186 9, 182 11, 240 12, 521 11, 823 12, 624 12, 619 13, 089 8, 942 6, 246 
1985.2... 222. 2, 846 2, 951 4, 878 6, 198 7, 428 7, 6382 7, 813 8, 105 7, 799 8, 794 5, 976. 4,514



STOCKS (END OF MONTH) | | 

Eastern Pennsylvania, New Jersey, and Maryland... 3, 854 3, 943 3. 741 3, 800 3, 979 3, 642 3, 478 38, 575 3, 550 3, 522 3, 847 4,496 
New York and Maine.......-.-..-..-.2--__ 2... 1, 641 1, 560 1, 405 1, 530 1, 429 1, 476 1, 494 1, 544 | 1, 564 1, 619 1, 698 1, 820 
Ohio, western Pennsylvania, and West Virginia.___-- 3, 228 3, 211 2, 844 2, 708 2, 611 2, 548 2, 610 2, 634 2, 631 — 2, 573 2, 942 3, 187 OO 
Michigan.......202202- eee een ene eee 2, 094 2, 147 2, 001 1, 819 1, 871 1, 543 1, 319 1, 226 1, 017 1, 046 1, 447 1, 774 
Wisconsin, Illinois, Indiana, and Kentucky--..-.-- 2, 275 2, 453 2, 336 2, 118 2, 013 1, 809 1, 703 1, 626 1, 673 1, 458 1, 610 1,911 . 
Virginia, Tennessee, Alabama, Georgia, Florida, . 

and Louisiana.............-.---.------------------ 1, 658 1, 593 1, 416 1, 415 1, 448 1, 551 1, 567 1, 637 1, 674 1, 670 1, 697 1, 873 
Eastern Missouri, Iowa, Minnesota, and South Da- , 

kota.-.-- 2-2 - een eee e eee ee ee 3, 028 3, 156 3, 033 2,919 2, 705 2, 409 2, 385 2, 193 2, 110 1, 954 2, 857 2,910 
Western Missouri, Nebraska, Kansas, Oklahoma, , | . 

and Arkansas.......---.-- oe eee eee ee 1, 843 1, 874 1, 614 1, 531 1, 515 1, 509 1, 555 1, 530 1, 556 1, 458 1, 458 1, 623 
Texas..-22 2 en ee eee eee ee 608 586 565 635 635 661 615 587 731 743 696 730 
Colorado, Montana, Utah, Wyoming, and Idaho... 577 517 | 366 375 392 | 389 412 364 348 . 862 480 567 
California. _........-.2 222202. 1, 216 1, 289 1, 187 1, 194 1, 309 1, 341 1, 394 1, 409 1,324 1, 186 1, 256 1, 389 
Oregon and Washington_--.-__..._.........-...-._-- 669 692 618 527 524 604 «648 595 560 488 629 562 ‘ 

United States, 1936........-....-.......-.---.-] 22, 686 22,9 1 21, 126 20, 571 20, 431 19, 281 18, 975 18, 920 18, 738 18, 079 20, 117 22, 842 . 
1935...--.--.-------------------| 21, 785 21, 899 21, 289 21, 219 21, 991 23,083 | 28, 287 22, 415 21, 783 20, 501 21, 613 22, 949 
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Summary of monthly estimates of clinker (unground portland cement) produced and in stock at mills in the United States in 1986, by districts, 
an thousands of barrels — : 

GD 

District January | Webruary| March | April May June July | August | © eptem- October Novem Decem- 

PRODUCTION 

Eastern Pennsylvania, New Jersey, and Maryland-_- 441 541 1, 092 1, 786 2, 207 1, 896 2, 109 2, 408 2, 210 2, 308 2, 071 1, 839 

New York and Maine___.._-..---.------------------ 0 0 107 426 540 772 779 824 713 754 613 425 

Ohio, western Pennsylvania, and West Virginia___-_- 148 171 258 604 965 1, 212 1, 293 1, 327 1, 268 1, 306 1,172 861 . 

Michigan. _____.....-_-..-...--.------------------- 163 154 148 331 657 638 817 953 958 1, 031 860 632 

Wisconsin, Ilinois, Indiana, and Kentucky-------.- 523 431 536 682 1, 112 1, 212 1, 328 1, 449 1, 458 1, 288 1, 123 958 

Virginia, Tennessee, Alabama, Georgia, Florida, and . < 

Louisiana._...--..---_-------------------- eee 415 414 576 745 953 960 920 1, 100 1, 074 1, 107 1, 046 862 = 

Eastern Missouri, Iowa, Minnesota, and South Z, 

Dakota_._...----------- eee eee 429 344 450 634 996 1, 197 1, 159 1,113 1, 150 1, 184 1, 020 863i 

Western Missouri, Nebraska, Kansas, Oklahoma, rd 

and Arkansas__.........-._.---------------------- 319 311 460 650 823 784 858 868 824 885 735 _ 687 

Texas._...--------- eee eee ee nee eee 223 318 493 703 556 451 377 597 599 533 477 536 soaked 

Colorado, Montana, Utah, Wyoming, and Idaho---- 63 78 78 256 351 338 297 296 321 342 323 224 TR 

California__........--------------------------------- 794 874 936 1, 085 1, 281 1, 214 1,272 |. 1,100 1, 074 1, 248 1, 275 1, 233 

Oregon and Washington....--...----.-------------- 172 190 203 344 378 470 424 352 447 508 384 256 i - | 

United States, 19386_..........-.--.-...-------- 3, 690 3, 826 5, 337 8, 246 10,819 | 11,144 11, 633 12, 387 12, 096 12, 444 11, 099 9, 376 > 

1935.---_----------------------- 3, 371 3, 105 4, 286 6, 893 8, 457 9, 061 8, 101 7,108 6, 693 6, 960 6, 750 5, 542 a , 

STOCKS (END OF MONTH) & 

Eastern Pennsylvania, New Jersey, and Maryland-_- 690 772 924 907 783 682 641 604 654 577 611 - 696 A 

New York and Maine..__-_---.-.---.--------------- 391 390 390 290 311 289 313 341 . 248 195 269 284 — 

Ohio, western Pennsylvania, and West Virginia__--- 520 550 617 551 465 418 | - 481 434 398 426 376 465 a 

Michigan_.._...__.-..--.--------------------------- 436 439 436 473 359 300 274 241 187 192 157 |. 177 

Wisconsin, Illinois, Indiana, and Kentucky--.--_----- 251 299 279 316 287 269 357 348 341 386 469 615 ™ . 

Virginia, Tennessee, Alabama, Georgia, Florida, and . 

Louisiana.____.--.-------------.------------------ 430 491 460 418 412 387 372 421 489 520 567 543 

Eastern Missouri, Iowa, Minnesota, and South 
Dakota_._._..--.-.----------- ee eee 524 574 655 644 604 609 571 501 446 |. 458 501 512 

Western Missouri, Nebraska, Kansas, Oklahoma, 
and Arkansas__..-.------------------------------- 458 | 475 455 400 424 368 394 374 354 322 319 351 

TexaS.....-.------------ ne eee en nee eee 167 114 74 129 228 237 168 189 200 195 230 268 

Colorado, Montana, Utah, Wyoming, and Idaho--.- 77 82 74 42 46 53 23 58 90 92 85 64 

California_........-------.---.---------------------- 968 1, 022 903 769 760 828 1,019 1, 022 1, 008 1, 107 1, 148 1, 129 

Oregon and Washington. ...-.---------------------- 302 382 358 389 392 472 466 398 423 510 448 501 

United States, 1936_...........---..------------| 5, 214 5, 590 5, 625 5, 328 5, 071 4,912 5,079 | = 4, 931 4, 838 4, 980 5, 180 5. 605 . 

1935_.....-..------------------- 6, 318 6, 348 6, 343 6, 122 6, 365 6, 741 6, 849 6, 779 6, 368 5, 891 5, 607 5, 226 

i A



CEMENT 1147 

Producers’ stocks of portland cement reported on hand at the mills 
were less than 0.5 percent lower at the end of 1936 than at the end of | 
1935. The quantity of unground clinker on hand was more than 7 
percent higher. The following table gives stocks on December 31 
and the seasonal fluctuations in stocks from 1932 to 1936. 

Producers’ stocks of finished portland cement and clinker (unground cement) on 
hand at mills in the United States on Dec. 31 and monthly range, 1932-36 

: Monthly range - 

(bevels) Low High | 

. Month Barrels Month Barrels 

Cement..._...---.--.----| 20,351,058 | October......---| 17,084,000 | March...._...-.] 27, 545, 000 
19321 Ofer 22 5, 995,000 | November..----| 5,938,000 | April.....------| 10,511, 000 

Cement. .._....-....-----]} 19, 605, 323 | October__......-}| 19, 502,000 | August........-.| 22, 078, 000 
1983, Ofinker eT 5,717,000 | December...----| 5,717,000 | April.....-------| 7, 146, 000 | 

1o35{Cement.-----------------|! 2,949, 247 October. —------ 20, 501, 000 w2-+-0.--2-0---- 23, 287, 000 

1936{ Cement. .---------------- 22, 842, 000 October. ————.——- 18, 119, 000 “February..--.-- 22, 988, 000 | 

1 Revised figures. 

_ DOMESTIC CONSUMPTION 

Apparent consumption (shipments plus imports minus exports) for 
a series of years is indicated in the table of salient statistics. The 
only available gage of consumption by States is the record of shipments 

- into States by manufacturers; it is therefore merely approximate. 
Cement manufactured and shipped to destinations within a State is 
of course added to that shipped from other States. Shipments into 
a State during any one year may not equal the consumption during 
that year, but over a series of years they give a fair average of con- 
sumption. ‘The following table shows shipments into States in 1985 = 

~ and 1936 and per-capita consumption in each State. 
The official figures for exports of cement on page 1161 differ from 

those reported by manufacturers in the following table, because 
cement forwarded from mills and destined for foreign countries is 
reported by shippers as exported, whether or not it leaves the country 
during the calendar year, whereas the export figures of the Bureau of 
Foreign and Domestic Commerce record the cement that actually 
leaves the country during the period specified. Manufacturers report | 
shipments to noncontiguous Territories of the United States as exports, 
while in official figures they are not so included. The exports recorded 
by the Bureau of Foreign and Domestic Commerce include all other 
hydraulic cement exported, whereas the figures supplied by producers 
relate to portland cement only. 

The per-capita consumption indicated in the table falls short of the 
total apparent consumption by the quantity of imports, which affect 
certain States near the Canadian border and the seaboard.
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Shipments of domestic portland cement from mills into States and per capita, 1985-36, 
an barrels 1 =. : 

. | : 1935 1986 

State P P 
er er 

Total capita ! Total capita ! 

Alabama.___...--._-_-_-.----- eee 1, 211, 715 0. 43 1, 242, 691 0. 43 
Arizona 2__._.--.222 eee eee 311, 303 - 81 555, 865 1. 37 
Arkansas....._._.--___.-..--2---- ee 657, 946 . 33 646, 273 32 

' California_...-.-.-------- eee 6, 775, 139 |. 1. 20 11, 662, 384 1. 92 
Colorado.._..___---__-.-.----- 2-2 eee 596, 772 . 56 1, 141, 399 107 | 
Connecticut ?__....-- eee 856, 733 . . 650 1, 212, 934 . 70 
Delaware ?____.-.--__-_..-- 2 eee eee 176, 621 . 69 346, 305 1. 34 

; District of Columbia 2__.-_..-_-.---2 eee 843, 416 1. 42 966, 426 1. 56 
Florida__...-.------------------------------- eee eee 857, 600 . 53 1, 203, 093 .73 

. Georgia.....--.--------------2- eee 1, 166, 613 35 1, 605, 123 . 52 
Idaho... 2-2 220, 577 . 46 363, 084 75 
Tllinois._._.-. eee 4, 936, 007 . 63 6, 980, 310 . 89 
Indiana-.._.-.------ eee 2, 342, 569 . 68 3, 397, 652 ~98 
Towa....---2-- eee ee 1, 919, 158 . 16 2, 891, 920 1.14 
Kansas__..-...-.-.-.-------2 eee 1, 437, 290 18 2, 088, 346 1. 08 
Kentucky._._.-...--..-._-- eee 1, 062, 562 37 1, 623, 665 . 56 
Louisiana_.___.._-_-__-_-_---- eee 1, 018, 455 . 48 1, 541, 736 13 
Maine.__..- eee 245, 285 . 29 373, 516 | 44 
Maryland___...__-- 2 995, 827 . 60 1,395,124). . 88 
Massachusetts ?__.-.-..- eet 1, 605, 664 37 1, 904, 626 48 
Michigan. ...-....- 2-0 eee 3, 324, 864 71 5, 745, 871 |. 1.20 
Minnesota. _-...---.----------.------2 eee ee 1, 741, 114 } .66 | 2, 843, 967 |. 1. 08 
Mississippi ?___..--.-------_-_- eee eee 516, 461 . 26 955, 086 - 48 
Missouri._..-.----- eee 2, 122, 776 . 54 3, 263, 834 . 82 
Montana__....-..------------ eee. 684, 556 1. 29 1, 455, 984 2. 74 
Nebraska. _-..----.-.------- eee 1, 340, 989 . 98 1, 238, 060 -91 
Nevada 2.____..--_--_-- 2 536, 617 | - 5. 42 202, 676 2. 03 
New Hampshire ?.___-__.--______-_._-_-_ 248, 321 . 49 321, 109 . 63 
New Jersey....--.--.-------_-_--------------------- 2, 323, 926 . 54 3, 601, 520 . 83 
New Mexico ?____---2 22-2 300, 774 75 535, 270 1. 27 
New York... ..-___--__.------- eee 7, 933, 134 . 62 10, 911, 774 . 84 
North Carolina ?__._---..-2-2-2--- eee 831, 515 . 24 1, 205, 041 35 
North Dakota ?___2.----22--e eee 261, 314 ot 316, 834 45 
Ohio_....2-_ eee 3, 436, 105 - 51 5, 429, 465 | - 81 - 
Oklahoma.._..-.......--.--2--------- eee 1, 447, 358 . 58 2, 357, 050 - 93 
Oregon.._....._...-.- eee ee 881, 737 |. . 87 817, 024 —  .80 
Pennsylvania-_._........--.---.----------.--- 4, 148, 220 41 6, 450, 285 . 64 
Rhode Island ?___-_-_-_.--.-------2- -------------------| 885, 915 . 49 485, 740 71 
South Carolina ?__....-----. ee 364, 918 18 600, 962 .3o2 
South Dakota_.___...-.-.--_----_-_--- ee 418, 237 ' . 62 398, 940 . 58 
Tennessee_._....-._----.--------------- eee 1, 777,857 . 61 2, 046, 731 71 
Texas... eee 3, 638, 007 - 60 5, 462, 433 . 89 
Utab___.- ee 329, 295 - 64 514, 454 1. 00 
Vermont ?___.. eee 193, 156 . 51 237, 212 . 62 
Virginia__._._.--.-.-- eee 1, 249, 582 47 1, 466, 997 - 05 
Washington..___.____--2-- eee 1, 289, 986 .79 3, 758, 349 - 2,29 
West Virginia_._.......-.-----_- eee 1, 090, 101 . 60 2, 059, 766 1.13 
Wisconsin___...._______---- eee 2, 110, 439 03 2, 849, 099 . 98 | 
Wyoming.._________-_ eee 182, 441 . 79 244, 249 1. 05 
Unspecified. .___......._ 2-2-2 23, 944 |------___- 785, 286 |------..-- 

, 74, 320, 911 . 08 111, 653, 540 . 87 
Exports reported by manufacturers but not included 

above 3___.._- eee 912, 006 |------_.- 912, 460 j-----.---- 

Total shipped from cement plants..............-.| 75, 232,917 |......_.._] 112,566,000 |_-.-.___-. 
eee tt 

1 Per-capita figures based on latest available estimates of population made by the Bureau of the Census. 
. 2 Non-cement-producing State. 

3 Includes shipments to Alaska, Hawaii, and Puerto Rico. 

The following tables of monthly shipments from portland-cement 
mills into States in 1935 and 1936 are based on monthly reports of 
producers. The totals may vary slightly from figures based on annual 
reports, but they reflect with fair accuracy the seasonal fluctuations.



| Portland cement shipped from mills into States in 1985, by months, in barrels } 7 

Shipped to— January | February. mn ‘| April May June July August Septem October | \ ovem Decem | 

Alabama._.-......--.-------..2- eee ee 85, 084 65, 390 -67,\729 96, 949 125, 624 188, 049 105, 145 182, 834 100, 679 78, 468 122, 120 99, 265 
Alaské._......----.---------2---e ene 132 1, 588 1, 385 1, 292 3, 606 2, 911 8, 199 2, 292 857 334 132 405 
Arizona........------------------------- 17, 885 16, 491 17,528 22, 051 25, 304 29, 807 22, 218 25, 040 24, 949 34, 896 38, 758 38, 394 
Arkansas......------------ eee eee eee 34, 062 42, 333 52, 457 49, 810 45, 982 30, 346 42, 263 50, 882 56, 781. 53, 578 48, 212 30, 174 
California_.....---.--.....-..---....----| 389, 386 360, 366 476, 831 544, 178 625, 651 492, 178 521, 594 593, 886 544, 526 771, 275 764, 226 739, 297 
Colorado.._....-.-.-.-------.. een nee 31, 312 30, 801 44,198 49, 795 46, 922 48,748 | 49,356 46, 828 51, 827 66, 384 65, 551 64, 966 
Connecticut..-.-.....-..---.---------.-- 16, 359 17, 528 44, 031 83, 903 85, 474 79, 855 84,991 |} 103,114 91, 619 114, 010 73, 453 39, 492 
Delaware. __..----.----.--------------e- 7,425 7, 005 15, 766 . 23, 872 16,101 |. 18,886 ‘11, 516 20, 864 14, 238 14, 106 12, 842 8, 520 
District of Columbia....-.....-.....-22. 35, 783 36, 507 68,517 81, 020 ~ 86, 975 66, 721 82, 679 82, 749 70, 140 04, 483 77, 676 49, 049 
Florida_...._.---..20..----------- een eee 59, 973 54, 051 65, 735 61, 651 72, 599 77, 243 73, 284 66, 627 61, 908 86, 305 84, 531 90, 171 
Georgia.......--.-.----.--- 2-22-22 44, 636 46, 181 83,/098 101, 377 133, 220 97, 310 81, 920 127, 639 141, 258 123, 618 100, 839 85, 247 
Hawaii-.--_--...--..----.----.----2------ 30, 129 34, 756 31,588 20, 496 18,015 12, 585 9,978 14, 871 16, 595 16, 302 12, 005 25, 975 
Idaho.........---- eee ene eee ee ee nee eee 5, 028 5, 348 13,|644 22, 159 19, 887 20,828 | 19, 795 23, 118 29, 341 31, 943 18, 519 11, 920 
Tlinois__..-.-.---.-------.----.-----.-.-| 133, 855 159, 240 304,'977 352, 243 414, 793 460, 779 675, 717 701, 896 627, 998 613, 827 304, 021 183, 527 
Indiana...-.-------2-.-. eee ene ene eee ee 42, 798 49, 847 165, 272 112, 689 184, 260 |. 270, 703 320, 488 315, 188 308, 737 333, 169 155, 181 81, 564 
lOW8.-.. 22 eneneeneeeee ene eee 27, 054 33, 454 105,|062 156, 608 221, 903 258, 873 255, 219 198, 781 240, 838 315, 799 62, 821 42, 284. OQ 
Kansas.....--.--------een-nennnnen en enee 60, 540 67,982 | . 128,846 161, 810 126, 450 145, 962 194, 735 124, 419 116, 845 120, 303 04, 244 96, 312 es 
Kentucky......----.-..----.------------ 35, 012 33, 817 65,020 70, 274 84, 807 92, 233 86, 536 99, 151 155, 170 179, 911 98,015 |. 52, 552 
Louisiana......-...--.-.------.--------- 48, 233 49, 374 59,995 58, 818 95, 508 77, 777 96, 395 113, 190 89, 471 124, 880 117, 840 98, 116 5 
Maine....--..-.-....-..--.------------- 2, 781 2, 682 5,478 20, 740 26, 798 30, 631 30, 759 32, 836 30, 586 36, 156 16, 472 8, 724 
Maryland.-_-...-....-...-----.--------- 48, 618 33, 884 74, 697 90, 865 1238, 296 102, 149 91, 580 105, 431 83, 589 104, 978 80, 063 44,2830 J 
Massachusetts........-.--...---..------| . 39,098 35, 667 96,/228 162, 892 195, 075 157, 475 165, 878 177, 197 156, 658 188, 878 118, 469 79,580 
Michigan._...--.-....-.--.-.----------- 55, 021 60, 452 125, 537 213, 323 325, 652 388, 582 390, 785 432, 487 472, 668 515, 745 261, 662 138, 704 
Minnesota.......-...-.------.2--------- 18, 886 29, 915 76,326 117, 261 189, 755 224, 024 179, 841 193, 029 229, 383 333, 981 76, 120 50, 311 
Mississippi---......-.--.---..----------- 35, 029 27, 488 35,453 51, 224 49, 027 57, 885 45, 768 39, 909 42, 774 55, 515 48, 710 27, 847 
Missouri-_---....-.---------2----------- 71, 721 77, 486 147,071 154, 777 139, 741 185, 560 241, 883 287, 220 259, 108 232, 514 178, 879 — 146, 143 
Montana._....---.-.-----.-------2------ 27, 077 16, 396 42,/471 58, 133 86, 222 59, 625 63, 009 72, 714 72, 324 85, 178 54, 710 46, 663 . 
Nebraska. ..-...-----------.--ee eee eee 13, 186 25, 557 64, 916 120, 758 115, 588 120, 153 123, 302 163, 256 269, 681 227, 999 57, 533 38, 898 
Nevada.-.----.----.-.------------------| 146, 814 72, 592 24, 408 52, 504 74, 407 23, 351 14, 192 38, 414 28, 982 23, 076 - 26,101 21, 840 
New Hampshire. ...-....-.-.------..--- 5, 964 5, 917 14, (295 23, 726 30, 588 26, 211 18, 979 26, 396 25, 316 29, 201 19, 325 11, 134 
New Jersey....-------.------.---------- 64, 354 60, 036 145, 437 212, 855 249, 411 250, 449 231, 219 239, 406 209, 997 254, 939 183,792 | 140,009 
New Mexico. ._.--...-..--.------------- 26, 954 18, 293 25, 998 22, 101 20, 974 22, 590 26, 049 25, 433° 24, 471 28, 559 29, 947 29, 930 
New York..-.--..--.--.----.-----------]| 200, 557 176, 911 434, 962 648, 373 874, 362 866, 247 836, 461 879, 610 816, 484 956; 807 655, 845 423, 555 
North Carolina.._..--..----......-..-.- 40, 442 44, 070 69, 516 81, 696 85, 776 93, 280 77, 277 72, 023 64, 466 77, 251 70, 668 51, 867 
North Dakota_..-..---..-.-.0--.-------- 2, 500 6, 182 10,075 27, 564 37, 007 45, 148 41, 869 31, 736 29, 770 25, 558 3, 837 3, 371 
Ohio...-..------------------------------| 110, 874 109, 373 219, 921 291, 780 361, 372 423, 901 361, 795 352, 216 359, 644 397, 927 290, 985 157, 649 
Oklahoma..........---...--..---.---.--- 80, 070 84, 613 131, 675 164, 220 121, 880 109, 697 141, 858 130, 934 118, 468 110, 530 115, 403 146, 778 . 
Oregon.._......------.------n-- eee eee 46, 266 87, 156 82, 295 93, 008 91, 156 77, 596 84, 400 81, 937 74, 899 68, 245 53, 832 40, 899 
Pennsylvania.-.-.-....-.-.-.------------| 140, 209 127, 574 242, 064 370, 860 499, 612 544,986 | 451,792 423, 903 388, 182 433, 880 294, 383 149, 871 
Puerto Rico--....-.-..-.---------.------ 10, 225 14, 456 16, 656 16, 825 16, 275 17, 975 18, 175 39, 717 6, 475 3, 191 5, 625 14,418 
Rhode Island. ......--...---.---.------- 5, 551 4,779 20, 534 82, 427 47, 797 68, 831 41, 243 25, 491 23, 988 30, 253 16, 731 11, 330 
South Carolina_.-...--.....--..---.----- 26, 273 80, 173 29, 992 28, 490 30, 160 26, 397 32, 195. 27, 215 31, 582 37, 561 38, 211 26,101 — famed 
South Dakota.-_........-.---.---.--...- 4, 823 10, 950 24, 259 82, 117 59, 267 60, 275 66, 814 39, 966 41, 431 58, 829 10, 758 9,549 — pomed 

1 Includes estimated distribution from 1 plant for January to March and for May and June. | 1 

| . 

| . |



Portland cement shipped from mills into States in 1935, by months, in barrels—Continued eI | 

OT I LT I I I I IS 
Shipped to— January | February | March April May June July August Septem October Novem Deeom 

Tennessee......-..-.---------.---------- 142, 481 151, 904 170,556 | 171,928 108, 450 170, 175 185, 174 173, 145 117, 942 122, 431 134, 434 127, 901 
TOXaS..-...---------------eeeennen------| 233,622 | 248,022 | 357,298 | 336,631 | 332,437] 307,021 | 366,504 | 342,533 | 239,817 | 290,001 | 286, 435 300, 053 | 
Utah....--.---.--------------2----------| 10, 146 14; 633 17, 843 23, 641 27, 384 32, 876 32, 165 38, 629 42, 323 44, 442 27,011 18, 801 
Vermont.......------------------------- 2, 096 3, 638 6, 295 15, 114 23, 016 18, 347 18, 373 26, 081 29, 085 32, 186 12, 882 4, 455 
Virginia.............--------------------| 53, 148 50, 523 90,579 | 105,008 | 137,335 | 140,039 | 133,147 | 129,842] 118,857 | 121,863 94, 816 64, 911 
Washington................-...---------| 28, 998 50, 006 88,104 | 102,226] 118,215 | 107, 164 84,189 | 111,019} 145,873 | 153,684] 163, 611 136, 784 
West Virginia..............-..---..---..| 28,038 40, 328 45, 384 70,578 | 104,681 | 113,551] 126,186 | 118,552 | 148,504] 128,918| 100,683 67, 817 
Wisconsin........-----------------.-----| 25, 411 33, 063 73,405 | 156,598 | 224,122] 281,966 | 263,241] 260,619} 286,277 | 275,426 | 122,979 61, 932 
Wyoming....-.-.-------------- een n nee 3, 809 5, 154 12,273:| 14, 865 13, 731 19, 278 19, 146 34, 136 17, 865 33, 846 12, 670 8,037 
Unspecified ....------.------...--------- 8, 364 35, 097 |---...--.-- 9, 188 11, 846 18, 347 34, 577 38, 877 27, 875 64, 805 28, 815 11, 432 5 

2, 814, 082 | 2,905,974 | 4,833,680 | 6, 154,786 | 7,384,396 | 7,613,576 | 7,776,942 | 8,055,278 | 7,779, 121 | 8, 752,844 | 5,937,383 | 4,458,814 & 
Foreign countries_.........-------------| 31,918 45, 026 44, 320 43, 214 43, 604 18, 424 36, 058 49,721 |. 19,879} 41,156 38, 617 55,186 fd 

Total shipped from cement plants-| 2,846,000 | 2,951,000 | 4,878, 000 | 6, 198, 000 | 7, 428, 000 | 7, 632,000 | 7,813, 000 | 8, 105,000 | 7,799, 000 | 8,794, 000 | 5,976,000 | 4,514, 000 m 
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Portland cement shipped from mills into States in 1936, by months, in barrels } 
: 1 

| . 

Shipped to— January | February March April May June July August Septem October Novem Decem | 

Alabama.....-.------.--e---------------| 80, 631 65,620 | 104, 793 86,822 | 124,520) 107,323] 92,724] 101,127] 102,527] 134,352) 181, 125 111, 118 
Alaska.......-..----------------4------- 645 332 77 1, 955 8, 208 3, 784 2, 706 2, 070 3, 472. 1, 010 |.....------|------.---- 

Arizona....-----------------------------| 40,818 62, 422 36, 632 41, 736 43, 627 62, 979 65, 380 38, 691 39, 439 33, 695 37, 173 53, 278 
Arkansas.........-----.----------------- 33, 031 28, 434 43, 894 57, 891 60, 719 60, 861 61, 699 64, 838 58, 524 71, 170 62, 296 47, 916 

California................... 2. | 832,904 | 690, 457 | 1,009, 619 | 1,086, 612 | 1,047,170 | 991,568 | 871,806 | 954,881 | 988, 496 | 1, 130,323 | 1, 060, 357 998, 191 
Colorado....--..--..--------------------| 69, 178 61,413 | 101,817 | 115,492 | 107, 153 84, 879 89,665 | 101,247] 109,041 | 136,816] 102,753 62, 245 

Connecticut........-..-..-_------------- 26, 754 14, 696 58, 716 96, 709 124, 570 126, 633 145, 374 153, 412 158, 531 144, 366 102, 829 60, 344 

Delaware__.--.---.-.-.-.--------------- 6, 425 4 428 19, 253 41, 411 41, 452 44, 090 44, 395 39, 507 26, 484 36, 030 28, 931 13, 899 
District of Columbia__...-..-..--.-.--. 31, 700 18, 373 64, 757 87, 035 91, 014 92, 610 92, 483 96, 216 104, 120 115, 011 99, 668 73, 439 

Florida__-..-.-------..---.--.----------| 64, 561 63, 690 84, $50 92,817 | 105,355 | 109,709 | 120,998] 110,751] 105,151) 135,642 | 110,191 99, 378 
Georgia. ......--------------------------| 88, 744 77,968 | 128,890} 142,828 | 129,056 |  133,077| 129,071) 173,112] 162,858)  153,310| 171,943 114, 266 
Hawaii.....-..----.-.-------------------| 24, 297 20, 190 24, 528 18, 833 20, 743 22, 462 24, 348 24, 142 47, 767 25, 393 7,000 |.-.-----.-- 
Idaho......-..---------------- eee 7, 236 6, 986 26, 549 37, 704 43, 024 37, 835 31, 733 33, 738 41, 757 47, 062 29, 382 20, 078 | 
Illinois..-.......--.-----------------.---| 128, 914 96,972 | 344,791) 502,111] 747,219|  907,061| 872,104] 881,077] 811,715 | 913,472] 507, 209 272, 665 
Indiana.....--.-------.---------.----.--- 79, 133 51, 859 227, 674 270, 262 359, 015 461, 324 393, 690 457, 680 392, 952 353, 434 218, 104 132, 525 

Towa..------.--------- =e eee 23, 457 20, 074 110, 438 210, 379 397, 545 482, 578 390, 400 369, 001 325, 430 394, 828 113, 032 54, 758 Q 

Kansas.....-----------------------------| 64, 667 50,748 | 179, 08 218,525 | 215,162} 235,411 | 176,051 | 205,084] 168,587 |  214,327| 190,697 119,281 53 
Kentucky...-.-.------------------------ 41, 051 32, 636 113, 509 141, 647 158, 019 164, 958 163, 783 180, 221 175, 850 206, 151 159, 106 86, 734 ia 

Louisiana.....--.-----.----------------- 92, 069 90, 533 143, 700 134, 495 165, 891 163, 289 135, 728 133, 182 125, 994 141, 024 117, 587 98, 294 Es 

Maine__...-----.-------------------- =e 7, 331 5, 828 11, 987 93, 336 35, 596 44, 899 48, 836 58, 596 60, 189 40, 719 23, 649 12,550 
Maryland..........--.------------------ 33, 561 19, 746 83, 779 123, 920 126, 602 160, 301 139, 519 143, 409 139, 093 194, 733 153, 368 77, 093 

Massachusetts.....-.-.....-----.-------| 51, 526 31,828 | 117,010| 150,944 | 206,485 | 221,725 | 223,394 | 204,388 | 212,747 | 225,929 | 150, 023 108,627 ‘a 
Michigan.....----------.-.-------------| 120,982 | 86,068 |  245,447| 374,440 | 535,123 | 680,234 | 666,537 | 807,931 | 909,548 | 727,798 | . 387, 228 204, 535 
Minnesota...-.---------.-----.---.-----| 41, 149 32,170 91,497 | 181,536 | 336,631 | 454,374 | 989,067] 354,010] 460,881 | 364,076 | 123, 045 65, 531 
Mississippi...........--..-.-------------| 26, 442 28, 535 60, 420 55, 656 48, 445 52,304 | 114,547] 147,168 | 139,323 | 124, 282 94, 631 63, 243 
Missouri-_...------.-------------------- 89, 246 51, 133 245, 291 257, 785 316, 804 332, 437 335, 271 416, 946 353, 935 390, 611 310, 295 164, 080 

Montana....-...--------------------4--- 29, 127 40, 752 53, 062 80, 972 171, 490 210, 100 238, 664 185, 602 170, 198 184, 235 73, 154 18, 628 
Nebraska_-_..-------..--.-.------------- 23, 330 9, 169 85, 536 108, 364 112, 301 123, 553 94, 481 177, 878 231, 711 156, 230 56, 909 58, 598 
Nevada.._..-..-----.-------------------| 27, B55 19, 621 20, 333 12, 128 13, 178 20, 565 22,776 17, 314 16, 115 15, 421 9, 833 8, 042 
New Hampshire. .-...-.......--..------ 11, 635 8, 329 15, 035 22, 008 33, 080 35, 042 33, 311 32, 566 36, 957 44, 350 - 32, 757 16, 039 

New Jersey.------.--------.------------| 87, 100 64,398 | 199,215 | 296,061} 385,050] 387,116 | 390,162] 373,567] 399,489 | 436,511 | 341, 185 241, 762 
New Mexico............-----.----------| 24,029] 33, 808 46, 342 47, 682 53, 787 58, 442 46, 179 51, 198 41, 119 52, 115 40, 026 ‘40, 543 
New York---_..----.------------------- 229, 648 170, 066 509, 106 819, 768 | 1, 151,090 | 1, 366, 272 | 1,363, 546 | 1,334,745 | 1, 257, 197 1, 313, 597 845, 261 551, 478 
North Carolina. _-.....---.....-.-.----- 46, 740 42, 789 92, 122 104, 722 122, 625 111, 704 117, 344 122, 813 133, 040 134, 119 118, 598 58, 425 
North Dakota.......--------.---.------- 1, 727 1, 661 11, 066 27, 004 39, 163 45, 667 35, 424 37, 664 52, 912 43, 763 12, 886 | 7, 897 
Ohio._....---.-.-..--- eee ee 146, 151 86, 202 297, 827 409, 523 613, 241 665, 233 | . 619, 204 682, 881 624, 511 601, 681 402, 654 280, 357 

Oklahoma_ _-...----..--.--------------- 129, 526 118, 655 252, 237 251, 553 216, 515 195, 704 178, 705 171, 395 157, 889 236, 165 248, 146 205, 560 

Oregon......----------------e-- ee e-eeee-| 47, 247 33, 355 80, 401 84, 158 77, 590 72, 665 72, 919 79, 162 78, 033 85, 408 59, 535 46, 551 : 
Pennsylvania. ._...-.-------------.----- 104, 069 73,477 268, 237 431, 417 607, 440 789, 473 795, 622 859, 619 854, 718 827, 993 528, 067 310, 153 
Puerto Rico....-.....----.-..----------- 6, 744 5, 425 22, 405 34, 018 6, 850 13, 244 14, 031 29, 598 13, 480 13, 238 9, 900 6, 175 

Rhode Island_.-.....-...--..----------- 8, 758 5, 577 21, 796 44, 939 68, 520 59, 173 54, 561 53, 731 53, 726 62, 149 34,739 | 28, 071 
South Carolina..........--..--.------.-.- 28, 830 34, 044 41, | 36 42, 653 54, 090 56, 214 58, 544 57, 416 63, 845 60,720 ' —-60, 987 41, 883 a 

1 Includes estimated distribution from 1 plant for January, March, and June; 2 plants for April and December; 3 for May; 4 for July, September, and November; 5 for October; Or 

and 6 for August. pomek 
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Portland cement shipped from mills into States in 1936, by months, in barrels—Continued | | | e 

Shipped to— January | February | March April May June July August Septem: October Novem- Decem- 

South Dakota_._...---....-.---_-2- 2-8 6, 613 2, 797 28, 884 37, 617 58, 593 51, 004 38, 102 43, 946 47, 503 50, 705 20, 736 12, 440 , Tennessee-_.......------- 2-2 eee 94, 825 97, 240 202, 842 172, 734 240, 918 193,031 | — 168, 928 186, 321 159, 822 214, 668 164, 133 151, 269 ‘Texas. ..--------------------------------| 379,285 | 363,627 | 532,082 | 547,217 | 416,100 | 484,282 | 465,938 | 486,096 | 417,903} 506,182] 448,089 415, 632 Utah.... 2221. 13, 257 17, 122 45, 644 47,670 57, 889 63, 171 49, 733 58, 041 53, 318 58, 194 30, 537 19, 878 Vermont........--.---------------------- 3, 178 3, 457 12, 289 21, 252 24,991 | - 25, 643 25, 930 29, 014 35, 915 32, 883 15, 437 7, 223 Virginia_-...----- 2 eee 46, 974 35, 084 119, 274 148, 271 169, 336 162, 912 154, 680 154, 908 150, 398 142, 758 122, 763 64, 639 Washington -.....--..-.....------------e 131, 007 80, 397 252, 030 346, 863 307, 6t 1 345, 914 338, 239 338, 030 475, 545 558, 831 320, 131 263, 701 West Virginia_...........-....----------| 75, 733 29, 810 99,330 | 167,092 | 220,162) 243,299)  180,104| 215,620] 241,300]  263,949| 198,881 124, 486 Wisconsin..................--.----------| 41,043 24, 010 91,442 | 162,521 | 257,284 | 321,664 | 337,143 | 446,197]  470,163|  430,944| 174, 548 92,140 Wyoming.-....------00---2- 6, 958 4,190 14, 998 22, 707 24, 997 24, 265 26, 474 28, 685 30, 109 30, 404 19, 253 11, 209 i Unspecified .-.....-.---22.--2- eee 28, 000 26, 084 48, 000 95, 710 119, 000 105, 007 99, 366 93, 370 91, 589 40, 495 26, 762 11, 903 iZ 

: 8, 880, 236 | 3, 139, 285 | 7, 143, 395 | 9, 134, 500 |11, 208, 098 |12, 469, 148 |11, 786, 359 |12, 599, 802 | 12, 582,836 |13, 053, 272 | 8,907,479 | 6, 203, 750 S Foreign countries. ...-...-.-----------_- 36, 764 37, 715 42, 605 47, 500 31, 902 61, 852 36, 641 24, 198 36, 164 35, 728 34, 521 42,250 =f 

Total shipped from cement plants_| 3, 917, 000 | 3,177, 000 | 7, 186, 000 | 9, 182, 000 |11, 240, 000 | 12, 521, 000 | 11, 823, 000 | 12, 624, 000 |12, 619, 000 |13, 089, 000 | 8,942,000 | 6, 246, 000 mR 
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| CEMENT | 1158 | 
: a PRICES | 

| The average selling price of portland cement f. o. b. factories (ex- 
cluding the price of containers and cash discounts), as reported to the 
Bureau of Mines, is given in the table of shipments by States and dis- 

' tricts during 1934 and 1935 on page 1139. For certain States and dis- 
tricts white portland cement and other specially prepared types are 
included, thus the average prices are a little higher than if ordinary 

| portland cement only were considered. Prices by States and-dis- = 
tricts are not yet available for 1936. The average factory price for | 

: the entire country in 1936 was $1.51 a barrel, asin 1935. The average 
selling price f. o. b. factory of high-early-strength portland cement was 
$1.91 a barrel, as in 1935. The sales value of natural, masonry; and 
puzzolan cements is given later in this chapter. The following table 
shows the average factory value of portland cement from 1932 to 1936. 

Average factory value per barrel in bull, of portland cement in the United States, 

1932_____ ee ee. 3 1935...-------------.----_--. $1.51 
1933________----------------- 1.38) 1986_...._-_--_-___-o 3 o 1934__-- oe | 

oa | PLANT CAPACITY _ | | 
In 1936 the cement industry operated at 42.7 percent of capacity 

compared with 28.6 percent in 1935. Figures for plant capacity are | 
based on manufacturers’ records supplemented by a few estimates. 
The following table shows the ratio of production to capacity by months 
during 1935 and 1936. | | | 

Ratio (percent) of finished portland cement produced to manufacturing capacity of 
| the United States, 19385—36 | 

a —Monthiy—} —"S Med Monthy 7 22 months 
Month | ____ Month ee 7 

1935 1936 | 1935 1936 1935 1936 | 1935 1936 

January...-.....} 141 16.1 28.8 29.0 || July.....---....| 35.3 61.3 27.7 34.0 
February . ._...- 14.9 16. 4 28. 4 29.2 || August..........| 31.8 56. 2 27.4 36. 1 
March..........| 18.9 23. 4 28. 0 29.6 || September......| 32.6 57.1 27.3 38. 1 
April__..-.......| 27.9 39. 2 27.9 30.5 || October_...-....| 33.1 56.0 27.6 40.0 
May.---.-----.-] 36.1 48.9 27.7 31.6 || November_.....| 32.2 50. 9 28. 1 41.5 
June. .-.-.......|. 39.6 52.3 27.7 32.7 || December.......| 25.6 40.3 28.6 42.7 | 

I | 

_ Plant capacity by commercial districts in 19347and 1935 is indi- 
cated in the following table. Similar data for 1936 are not yet available.
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Portland cement-manufacturing capacity of the United States, 1 984-85, by commer- 
cial districts 

. | oe |” Estimated capacity Percent of capacity 
Sf (barrels) utilized 

. District _ ne 

: | - Se 1934 19385 1934 1935 " 

Eastern Pennsylvania, New Jersey, and Maryland_| 55, 063, 000 56, 262, 000 27.1 : 25.9 
New York and Maine-_-.-_.._....------------------] 18, 402, 000 17, 024, 000 27.3 26. 9 
Ohio, western Pennsylvania, and West Virginia_...}| 28, 227, 000 28, 077, 000 26. 1 26. 0 
Michigan __________.---..--------------------------| 17, 180,000 | 17, 080, 000 23.9 26. 8 
Wisconsin, Illinois, Indiana, and Kentucky_---_---- 30, 216, 000 29, 816, 000 30. 0 27.5 
Virginia, Tennessee, Alabama, Georgia, Florida, 

and Louisiana. ...._..------...---.-------------- 25, 588, 000 25, 556, 000 29. 5 30. 0 
Eastern Missouri, Iowa, Minnesota, and South 
Dakota. __..--------------------------é----------} | 28, 267, 000 23, 217, 000 33. 6 33. 9 

Western Missouri, Nebraska, Kansas, Oklahoma, 
and Arkansas-_--_--------------_--_---_----------- 17, 559, 000 17, 409, 000 33. 2 34, 3 

TexaS_.__.__-.__------------2----------------------| 10, 925, 000 11, 072, 000 32. 4 84.2 
Colorado, Montana, Utah, Wyoming, and Idaho-- 6, 057, 000 6, 217, 000 36. 0 37.6 

; California____..---.._.------._..-----.--.---------- 22, 830, 000 22, 790, 000 38. 2 35. 0 
: Oregon and Washington-~-._-.--------------------- 7, 395, 000 7, 395, 000 22.3 25. 7 

| 262,709,000 | 261,915,000| -29.6 29.3 

=. RAW MATERIALS 

The raw material used most extensively for cement manufacture in 
the United States comprises a mixture of high-calclum limestone and 

) clay or shale. Next in importance is cement rock (argillaceous lime- 
stone) either alone or with the addition of high-calcium limestone. 
A mixture of marl and clay was used extensively prior to 1906, but 

. in recent years most of the plants using marl have been abandoned 
| or are supplied with other raw materials. Mixtures of blast-furnace 

slag and limestone are important raw materials for cement manu- 
facture in several iron-smelting areas. The accompanying table 
shows trends in the use of the various raw matenials from 1908 to 
1935. : 

Production and percent of total output of portland cement in the United States, 
1898-1914, 1926, 1929, 1933, and 1935, according to type of material used 

Type 1. Cement rock | Type 2. Limestoneand| Type3. Marland {Type 4. Blast-furnace 
y and pure limestone and clay or shale clay slag and limestone 

ear ‘ 

| Barrels Percent Barrels Percent Barrels Percent Barrels Percent 

1898._...-.| 2, 764, 694 74.9 365, 408 9.9 562, 092 15.2 |............|.--------- 
1899__._.._| 4,010, 132 70.9 546, 200 9.7 | 1,095, 984 19.4 |.-.------.- |e eee 
1900.......| 5, 960, 739 76.3 1, 034, 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 | 2,220,453 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 8.5 | 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 | 28,047, 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 4.21 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, 496 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 | 1 101, 637, 866 61.8 | 3,324, 408 2.0 | 15,477, 239 9.4 
1929.______| 51,077, 034 29.9 | 197, 623, 502 57.2 | 4,832, 7C0 2.9 | 17,112, 800 10.0 
1933_____._| 14, 135, 171 22.3 | 143, 638, 023 68.7 | 1,402, 744 2.2 | 4,297, 251 6.8 
1935._.._-.| 23, 811, 687 31.0 | 145,073, 144 58.8 | 1,478, 569 1.9 | 6,378, 170 8.3 

1 Includes output of 2 plants in 1926 and 3 plants in 1929, 1933, and 1935, using oyster shells and elay.
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, MANUFACTURING CONDITIONS 

Plants—In 1936 portland cement was manufactured and shipped | 
from 149 plants, compared with 149 plants producing and 150 ship- | 
ping in 1935. No new plants were built, and at least one old plant— 
the State cement plant at Chelsea, Mich., previously manned by prison 
labor—was dismantled. An old cement mill at Hartshorne, Okla., 
closed for 16 years, was scheduled for removal and rebuilding in 1937 
at Houston, Tex., by the newly formed Gulf Portland Cement Co._ 

- The Lone Star Cement Corporation plant at Houston, Tex., was 
altered and enlarged. Control of another Texas plant, the Longhorn | 
plant of the Republic Portland Cement Co. of San Antonio, changed 
hands.as a result of stock purchase by Gus S. Wortham. The River- 
side Cement Co., Oro Grande, Calif., resumed operation after several 
years of idleness. Early in the year the Marquette Cement Manu- 
facturing Co. announced that it intended to transfer part of its plant | 
capacity in northern Illinois to a southern location and was exploring 
rock deposits north of Vicksburg, Miss., which it had optioned. The 
Nazareth (Pa.) plant of the Lone Star Cement Corporation was . 
modernized further during the summer. New silos were built for | 
loading lake vessels by the Huron Portland Cement Co., and the 
Peerless Cement Corporation of Detroit began reconditioning machin- | 
ery and buildings at its Port Huron, Mich., plant. Universal Atlas 
undertook rebuilding of its Leeds (Ala.) plant at an estimated cost of | 
$1,500,000. Calaveras Cement Co., San Andreas, Calif., completed - 
various changes incident to producing white portland cement. 

Millions of dollars are being spent by the industry on improvements. 
Universal-Atlas Cement Co. alone is reported to have a program calling 
for expenditure of $11,000,000, of which $3,000,000 has been released : | 
for rehabilitating its plants at Leeds, Ala.,and Hudson, N.Y. Details 
of improvements made by many other companies are summarized in 
recent articles.? | a | 

Construction of a cement plant in Puerto Rico, financed by $850,000 | 
~ of Works Progress Administration funds, was begun in 1936. This ~~~ 

is part of the Government plan to provide cheap cement, for roads 
and home building on the island. Concrete buildings are desirable 
there, as frame structures are easily destroyed by hurricanes. Exports 
of hydraulic cement to Puerto Rico in 1936 amounted to 266,964 — 
barrels valued at $385,026. a 

Fuels.—According to monthly reports of producers the following 
quantities of fuel were consumed at portland-cement plants in the 
United States in 1936 in the production of 112,396,000 barrels of 
finished cement: Coal, 4,772,827 short tons; oil, 2,466,142 barrels; 
and natural gas 36,928,255,000 cubic feet. a 

The following table shows detailed data on fuels used in 1934 and 
1935. 

2 Pit and Quarry, Cement Mills Spend Millions for Improvements as Shipments Soar to Highest Level 
in Five Years: Vol. 29, no. 1, 1936, pp. 63-67. . 
Nordberg, B., Cement Plants Add Latest Improvements: Rock Products, vol. 39, no. 10, 1936, pp. 60-65.
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| Portland cement produced in the United States, 1934-35, by kinds of fuel 

a | _ Finished cement produced Fuel consumed ! | 7 

Fuel | | | ut | Oil (barrels | Natural gas Number | Barrels of 376 | Percent | Coal (short | “Oe 4o al- | (M cubis of plants | pounds of total tons) 1 ons) feet) 

) 1934 ) — | Coal 2.002002. 101 | 2 51, 358, 415 66.0 | -3, 277,021 |_..--.2---__}e 2. . Oil... ele 11 3 6, 5092, 766 8.5 |-.-.--------| 1,472,100 |..------. 
Natural gas_.........--..--. 2... 11 3 6, 068, 031 7.8 |-------.2-22]-------2----| 9, 618, 607° 

oal and natural gas §.._______- 200 ; Oil and natural gas......._..__ 3 13, 728, 553 17.7 223, 465 390, 489 | 17, 712, 355 
. Coal, oil, and natural gas... ____ 4 / - 

| 147 | __77, 747,765 | —_ 100, 0 | #3, 500, 486 | 1, 862, 589 | 27, 330, 962 
1935 2 i ees ees eee eee 

Coal 2... 103 3 50,942, 245 66. 4 3, 260, 111 |... 22-22} 
Oil. we 10 3 5, 664, 380 7.4 J----....-...| 1, 187, 962 |_.-._---_ | 
Natural gas.......----.--_.- 28 13 3 6, 760, 672 8.8 |....-----.--]------..----| 10, 957, 214 

Goat and natural gas iz] af | | oal and natural gas 5... ______- S a | | _ Oil and natural gas_....._... 3 13, 374, 273 17.4 255, 867 193, 501 | 15, 794, 5389 
Coal, oil, and natural gas. __..__ 2 

149 76, 741, 570 100.0 | 7 3, 515, 978 | 1, 381, 463 26, 751, 753 © 
te ne , _. ener — _. 

1 Figures compiled from monthly estimates of producers. . 
2 In addition to the coal shown for this group 2 plants in 1934 reported the use of petroleum coke with 

coal. The production figures for this group include the output of 1 plant which used coke-oven gas alone. 
In 1935,1 plant reported the use of petroleum coke with coal and 1 plant the use of coke-oven gas with coal. 

3 Average consumption of fuel per barrel of cement produced was as follows: 1934—coal, 129.0 pounds; : oll, 0.2288 barrel, natural gas, 1,585 cubic feet. 1935—coal, 128.7 pounds; oil, 0.2097 barrel; natural gas, 
: ’ Cubic feet. . 

ae addition to. the coal and oil included for this group, 1 plant reported the use of petroleum coke with coal and oil. . . 
5 In addition to the coal and natural gas included for this group 2 plants in 1934 reported the use of petro- leum coke. with coal and natural gas and 1 plant the use of oil and petroleum coke with coal and natural. gas; in 1935, 3 plants reported the use of petroleum coke with coal and natural gas. 
6 Includes 42,645 short tons of anthracite and 3,457,841 short tons of bituminous coal. © | Includes 59,994 short tons of anthracite and 3,455,994 short tons of bituminous coal. 

; Natural gas is an important fuel for portland-cement manufacture 
| in certain States. The following table shows the break-down in its 

use by States as far as permissible for 1934 and 1935. 

Natural gas used at portland-cement plants in the United States, 1984-85, by States, - 
. an thousands of cubic feet } 

pre 

State 1934 1935 
. . . 

Kansas_.__.-__-- 222-22 een n een eee ee 4, 667, 426 4, 300, 829 Texas... ---_-- 2-22 eee 4, 513, 105 5, 258, 614 
. Other States Bo nnn nnn nnn eee nn nen ee ee eee nen een nnn eee eee 18, 150, 431 17, 192, 310 

27, 330, 962 26, 751, 753 
aH 

1 Compiled from monthly estimates of producers. 
? 1934: Arkansas, California, Colorado, Iowa, Missouri, Nebraska, Oklahoma, and South Dakota; 1935: Same States as in 1934, with the addition of Alabama and Louisiana. 

| Electric power—The accompanying table shows the electric en ergy 
, produced at cement plants and that purchased from power companies 

during 1934 and 1935. Such figures were first compiled in 1930, 
when 52.5 percent of the power was generated at the plants and 47.5 
percent was purchased. The corresponding percen tages for 1935, 
52.4 and 47.6, show that conditions vary little from those in 1930.
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Electrical energy used at portland-cement-producing plants, 1984-35, by processes, in 
. kilowatt-hours | . 

Electrical energy used Average 
electrical 

Finished energy 

Generated at cement | used per 
produced | barrel of 

| Process portland-cement Purchased Total cement 

. rows Plants produced 

: Active} Kilowatt- |Active| Kilowatt-| Kilowatt- | Per- Barrels Kilowatt- — 
plants} hours {plants} hours hours cent hours 

1934 
Wet_...........----------| 35/882, 006,670] 67|475, 439, 748| 857, 446, 418] 50. 0138, 299, 376 22.4 
Dry... .-..--...-..-.---]  37/859,040,924] 481299, 703, 177| 858, 744,101] 50:0)39, 448,389] 21.8 

72/941, 047, 594| 1151775, 142, 925|1, 716, 190, 519] 100. 0|77, 747, 765 22.1 | 
Percent of total electrical 
energy used....-.....--|------- 54. 8).....-- 45.2 100. O/_.-...}-..---.---]--------_- 

1935 a a | 
Wet... 2-2 35/394, 401, 991 69/499, 156, 621! 893, 558,612) 52. 7/39, 934, 495 22. 4 
Dry._..-..-.......-..-..{  38|498; 998, 226] 49/308, 847, 721] 802, 845,947] 47. 3136, 807, 075 218 

73/888, 400, 217| 118/808, 004, 342|1, 696, 404, 559| 100. 0176, 741, 570 22.1 
Percent of total electrical 

energy used... ...--.----]------- 52. 4)_._.... 47.6 100. 0)_..---]----------]---------- 

HIGH-EARLY-STRENGTH PORTLAND CEMENT | 7 | 

Manufacturing processes have been modified at many plants to 
produce portland cements that will attain high strength in a much 7 
shorter time than ordinary cements. Large quantities of such cements 

- are now sold, particularly for projects in which the time factor is of | 
great importance. Shipments in 1935 totaled 2,109,000 barrels 

~ valued at $4,032,000. The following table shows shipments of such 
cements quarterly in 1936. | | | 

High-early-strength portland cement shipped from mills in the United States in 1936 

_ | Number of ‘ : | | . ws Quantity Estimated 
Period septs (barrels) mill value 

First quarter.......-....-.-...--.-..--.--.~------------ 2-2 eee 46 461, 000 $870, 000 
Second quarter.....-......---.------------------------ +--+ 51 897, 000 1, 721, 000 
Third quarter_............-.---.--.--------------------------- 51 818, 000 1, 577, 000 
Fourth quarter... ..----...-2 ee 51 839, 000 1, 601, 000 

| | 51} 3,015,000] 5, 769, 000 

NATURAL, MASONRY (NATURAL), AND PUZZOLAN CEMENTS | 

- The term “masonry cement” is used here to designate certain 
- cements made by grinding calcined calcareous rock (as are natural 

cements) and used largely in mortar for laying brick and stone, 
although other hydraulic cements also are suitable for masonry and 
are being manufactured for this purpose 1n increasing quantities. 

Puzzolan cements are made of natural or artificial materials capable 
of forming hydraulic cements simply by admixture with lime and with- 
out the use of heat. Slags and various forms of volcanic ash are the 
principal puzzolanic materials. Such cements find special uses be- 

153336—37——74
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cause of their high resistance to sulphate and alkali waters. The 
following table shows production of natural and puzzolan cements in 
recent years. | 

Natural, masonry (natural), and puzzolan cements produced, shipped, and in stock 
at mills in the United States, 1932-386 | 

~ Production Shipments : er) 

Year a (Oe 

Active Barrels Barrels Value Barrels 
. plants | (376 pounds) | (876 pounds) (376 pounds) 

1932... -e eee eee 15 456, 785 524,844 | $696, 474 150, 164 
1933__. 2.0.2.2 ne2eeeeeee ee eee le 13 466, 632 432,415 | 571, 648 182, 686 
1984_. 22 e 14 671, 588 678, 204 960, 732 175, 865 
1985_ 22-2. ee 13 1, 006, 064 1, 011, 411 1, 487, 842 1171, 775 - 
1936...-.-------2-2-.2e2esseeeeseeen see 13| 1,725,810 | 1,663,942 | 2) 249, 866 233, 643 

1 Revised figure. . | 

TECHNOLOGY | 

| Improved grinding, better proportioning of raw materials, storage 
of mixed clinker, more attention to what happens inside the kiln 
during firing, clinker cooling, preheating of combustion air, and dust 
collection are all receiving careful attention in the cement industry, | 
iudging from the record of plant improvements during 1936. In- 
creased flexibility of operations is another goal, and more companies ~ 
are giving thought to the production of special cements. | 

| Definition.— Recognizing the importance of high-early-strength 
portland cement, Committee C-1 of the American Society for Testing 
Materials has proposed the following definition: - 

Portland cement is the product obtained by pulverizing clinker consisting 
essentially of calcium silicates, to which no additions have been made subsequent 
to calcination other than water and/or untreated calcium sulphate except that 
additions not to exceed 1 percent of other materials may be added, provided 
such materials have been shown not to be harmful by tests prescribed and carried 

oo out by Committee C-1. 

Byproducts —The Oklahoma Portland Cement Co., Ada, Okla., is 
shipping 10 to 15 tons of solid carbon dioxide a day as a byproduct. 

Kiln insulation By investing $3,990 for insulation in its Clinch- 
field (Ga.) plant, the Pennsylvania-Dixie Cement Corporation has 
saved $24,030 in coal costs in 6 years.° 

Basset process.—The first actual installation of a rotary kiln for 
the simultaneous production of iron and portland cement is at the 
cement plant of the Compania Asland, Moncada, Spain. The raw 
materials are iron ore, limestone, and coke breeze or anthracite. 
The kiln is 45 meters long and 2.8 meters in diameter. After the 
usual reactions are completed in the cement kiln at 1,400° C., corre- 
sponding to the sintering-zone temperature in ordinary portland- 
cement manufacture, the material passes on to the hottest zone where 
it reaches 1,500° C.; this melts the iron, part of which flows out through 
an opening in the shell and part of which is removed subsequently 
by passing the cooled clinker over a magnetic separator. The 
cement so produced meets the Spanish standard specifications for 
portland cement.* 

"8 Rock Produets, Rotary Kiln Insulation Pays: Vol. 39, no. 8, August 1936, p. 47. 
‘ Pit and Quarry, Rotary Kiln Produces Both Cement and Iron: Vol. 28, no. 12, June 1936, p. 71.
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Seasoning.—According to Roller ® portland cement absorbs water 
vapor from an atmosphere of steam at temperatures above the dew 
point; the rate is rapid during the first few minutes of exposure and 
then declines. For steam-air mixtures the quantity of moisture 
absorbed depends solely on the ratio of absolute temperature of 
exposure to that of the dew point. Progressive absorption up to a 
certain limit retards the set and reduces the proportion of mixing 
water required for normal consistency. When corrections were made 

: to allow for the effect of gypsum admixture, cements that had ab- : 
sorbed least moisture had the lowest strengths. Cements that had | 
absorbed most moisture also had the greatest resistance to the action | 
of carbon dioxide at room temperature. The advantages of controlled 
sintering at elevated temperatures are indicated. 

_ Special cements.—The construction of enormous dams during recent 
years has led to intensive research on the best types of cement for mass 
concrete work. The first major efforts were directed toward a reduc- | 
tion in the heat of hydration by development of a “low heat’’ type. 
This was accomplished by decreasing the cement compounds respon- 
sible for most of the generation of heat, namely, the tricalcium silicate 
and tricalcium aluminate. Such reduction necessitated an increase in 
the percentages of dicalcium silicate and tetracalcium alumino- | 
ferrite, which resulted in a much slower development of strength. 
The slow attainment of strength in these low-heat cements is acceler- 
ated somewhat by fine grinding. This type of cement was used in 
tne Morris Dam in California and the Boulder Dam on the Colorado , 

iver. 
Because of the slow gain in strength of low-heat cement a com- 

promise product known as the modified or moderate-heat type was 
developed. It reverted to standard portland cement in its content of | 
tricalcium and dicalcium silicates but retained the low percentage of 
tricalcium aluminate used in low-heat cement. This moderate-heat : 
type with very fine grinding develops strength at about the same rate | 

-...as-standard-portland-cement, attains higher ultimate strength-in-mass~—- ~------—— 
concrete work, and generates 10 percent less heat than standard 
cement, whereas the low-heat type develops 27 percent less heat. 
Moderate-heat cement was used in the Norris Dam in Tennessee and © 
is being used in the Grand Coulee Dam m Washington. 

: FOREIGN TRADE ° 

Imports.—The figures in the two following tables cover imports of 
hydraulic cements of all kinds. The values assigned to imports, sup- 
posed to represent values in the foreign countries from which the 
materials are exported, include the cost of containers. The first 
table shows total imports for a series of years, and the second, imports 
by countries and by districts of entry in 1935 and 1936. 

Hydraulic cement imported for consumption in the United States, 1932-36 | 

Year Barrels Value : Year Barrels Value . 

1932__--------------------| 468,139 | $363, 247 || 1935__...................| 619,403} $615, 866 
1933. ..--------- +2. 477, 193 400, 153 |} 1986_.........----.-.-....| 1, 658, 902 1, 421, 620 
1934_--..-...----.--.-.-| 265,997 264,416 | 

5 Roller, P.S., Seasoning of Portland Cement at Elevated Temperatures: Ind. Eng. Chem., Vol. 28, 1936, 

PE eaves ‘on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce.
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Roman, portland, and other hydraulic cements imported for consumpiton in the | 
United States, 1935-36, by countries and districts 

. 1935 1936 

Barrels Value Barrels Value 

- COUNTRY . 
Belgium -.....----..------------------------- +22 eee 238, 356 $228, 925 846, 172 $701, 867 
Canada_-_-....-..--..----------------- 2-0 +--- +++ ee 1, 430 4, 145 2, 325 7, 043 
Denmark... _._..--..-----.-.--------------------------- 213, 909 236, 136 328, 958 317, 325 
France_._..------------------------ eee eee eee 4,722 11, 215 1, 110 2, 998 
Germany -.-...---------------.---------------+-------- 74, 545 59, 258 257, 048 190, 954 
Japan.__------.--- eee nee 21, 261 19, 803 38, 640 35, 041 
Mexic0....--------------------- eee nee eee 564 1, 155. 446 1, 016 
Netherlands....--.-------_-_--_.--.-.------.------------|------------]------------ 44, 107 28, 024 
Norway_.------------------ eee ene eee eee 20, 125 14, 434 31, 002 21, 740 
Poland and Danzig--._...-......----------------------- 9, 271 7, 610 45, 913 39, 799 
U.8. 8. R. (Russia) -......-.-----.-.------------------- 30, 212 16, 560 |_--.....--.-]------------ 

- United Kingdom__....._..._-...----------------------- 2, 527 9, 675 | 14, 544 26, 011 
Yugoslavia...........---------------------------------- 100 160 43, 496 33, 709 

. 617, 022 609,076 | 1,653,761 | 1, 405, 527. 

DISTRICT ° . 
Connecticut......--.-....---.--.------------.----------|------------]------------ 7, 580 6, 730 
Dakota___.-.---.--...__------------- eee eee ee 14 51 62 227 
El Paso..--.---.-.---.-----.----------- +--+ +e |---| 5 6 
Florida.....------------------------ +e eee eee 94, 799 111, 070 351, 266 310,634 
Galveston...-..------------------- ene eee ene 1, 175 964 100 80 
Georgia. .....-.-------------------- eee eee 800 597 70, 362 52, 201 
Hawaili_..__...-----.----------------- eee eee eee ee 20, 859 19, 299 38, 236 34, 571 
Los Angeles._.......-.--------------------------------- 402 504 404 470 

a Maine and New Hampshire........-..-.--------------- 792 2, 561 3, 149 7, 049 
Maryland...-..--.----------------------------------+-- 300 244° 12, 004 10, 252 

| Massachusetts...---------------------------------- == 88, 152 85, 170 181, 713 131, 931 
Mobile.....--------------------------------------------] 8, 240 7,776 19, 688 16, 267 
New Orleans.-_.-.....--<-------------------------------- - 41,171 964 | — 3, 946 3, 867 
New York...------------------neeeenneeeeee-----------| 280, 446 233, 209 571, 141 527, 191 
North Carolina. ._...--.------------------------------- 2, 490 3, 243 9, 179 11, 234 
Oregon._..-_--------------- nnn ene eee 16, 896 12, 990 11, 397 7, 986 
Philadelphia. _-_...-.---.-----------------.----------- 4, 180 3,777 48, 721 34,578 
Puerto Rico.-....--------------------------------------| 127, 104 104, 222 245, 913 184, 267 
Rhode Island_-_-..-...-._..----------------------------|----+-------|------- +--+ 6, 620 4, 088 
Sabine. ._...------------- ene eee eee ee | eee ne [eee eee 2, 100 1, 769 
St. Lawrence__.....-......--.---------.---------------- 620 1, 523 558 1, 449 
San Antonio.........---------------------------------- 6, 486 5, 850 9, 669 10, 088 
San Franciseo_.___.......--..--------.----------------- 1, 273 1, 628 1, 810 1, 068 
South Carolina_..........---.-...-.-.--.----.-.--------|--------- + |--+- = -- =e 34, 305 28, 387 
Vermont _.._.---_-------------.~--------- +--+ e+e 3 10 17 42 
Virgin Islands__........-------------------------------- 5, 415. 9, 522 2, 487 4,130 
Virginia__....__.....---.-.----------------------------- 500 | 622 |__.__.--_.--|..------.--- 

. Washington_..-....----.------------------------------- 4, 905 3, 280 21, 329 14, 965 

617, 022 609,076 | 1,653,761 | 1, 405, 527 
a OSS 

The following table shows imports of white, nonstaining portland 
cement in 1936, by countries. 

White, nonstaining portland cement imported for consumption in the United States 
an 1936, by countries | 

oe eee ee: 

Country Barrels Value | Country Barrels Value 

Belgium.._...----.-.-.------- 1,617 $4,941 || Germany--.---.-------------- 295 $1, 063 
Bulgaria__..___-..------------ 10 10 || United Kingdom__.__..--....| 1, 147 4, 701 
Denmark_____-...---...___--- 25 134 ————_|-_-—_——- 
France.....-..---.-----------| 2, 047 5, 244 5, 141 16, 093 

° - 

Exports.—Although the United States is the major cement-produc- 
ing country of the world, its export trade is small. The following 

table shows exports for a series of years and their relation to total 
shipments. Exports in 1936 were less than one-third of 1 percent of 

the total quantity shipped from domestic plants. |
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Hydraulic cement exported from the United States, 1932-36 
a 

Percent of — 
otal ship- 

Year Barrels Value ments from 

mills 

1932... ee ee ee ne ne nee eee 374, 581 $802, 205 0.5 
1933........--..------.. eee ee ee ee ee ee ee ee 680, 307 | 1, 487, 707 1.1 
1934_........------ ee ee ee ee ee ee ee 566, 171 1, 333, 381 2 

a 1935..--._..-...----- ee ee ene ene eee eee 416,099 | 1,012, 942 6 _ 
1936.......-.-...------------------- ee eee ee 334, 673 886, 560 | 3 

ee 

The following table shows exports by country of destination in | 
1935 and 1936. | 

Hydraulic cement exported from the United States, 1935-86, by countries 
a 

1935 1936 

Country —_—_—,.. sO oo7T- —mmm” 

Barrels Value Barrels Value 

North America: oo . . 
Bermuda-.-.........-...----------.-------- +--+ 287 $605 222 ~ $910 
Canada. -_..-.-.-.....-...-...-----.---------------- 6, 536 31, 630 9, 591 47, 478 
Central America: _ ; 

British Honduras. ._.-...-...-.---------------- 1, 234 4, 003 1, 005 1, 478 
Costa Rica_..-....-...-...--------.------------ 152 271 154 908 
Guatemala.__..........-__.-_--.--...----------- 892 2, 258 1, 452 3, 205 
Honduras._-_......---.-----------.--------------] 40, 233 56, 279 17, 836 28, 154 
Nicaragua..._..--...-...-..--------.----------- 605 2, 000 “1, 702 4, O11 
Panama.........-.----------------- +e 111, 484 210, 612 104, 378 166, 409 
Salvador__.............-----------.------------ 125 586 638 © 3, 187 

Mexico......._.----_---- ee 75, 137 156, 242 32, 237 75, 909 
Newfoundland and Labrador-_-....---.---.-------- 988 1, 545 3, 131 6, 060 
West Indies: 

British: 
Jamaica____._.-.--.----- eee 102 537 81 373 
Trinidad and Tobago_._.........--.-.--.--- 707 1, 339 337 1, 976 
Other British. ..-......-.--.--------------- 2, 938 5, 726 2, 222 5, 830 

_ Cuba... 22-2 --- eee 8, 132 31, 318 9, 340 39, 994 
Dominican Republic.__..--.--..-.------------- 2, 561 4, 729 1, 724 3, 685 
Freneh.._......---.-----.-.---.----- eee 105 114 274 337 
PI oon a 7644-4, GBB 
Netherland. ....-_-------..----.-------.------ 7, 507 12, 232 591 2, 120 

260, 524 523, 573 187, 077 392, 659 

South America: 
Argentina..........--..-....--- eee 23, 560 98, 857 26, 532 108, 341 
Bolivia.......-._...-.- ee 680 2, 020 457 2, 284 
Brazil...............--...------ eee 10, 228 45, 512 16, 134 63, 986 
Chile_._-...------- ee 4, 898 25, 307 2, 934 14, 812 
Colombia......---...-..------.---------- 4-2 - ee 9, 362 31, 287 9, 915 29, 899 
Ecuador. -....-....-.----.--- 2-2-2 eee 1, 159 5, 066 1, 428 5, 559 
Guiana: French...___....--..-...---....----------- 660 1, 420 495 1, 065 
Paraguay. .........---.---------------- e+e e 140 718 139 704 
Peru.._...-- 22 eee 2, 142 8, 379 2, 017 9, 186 
Surinam...__..- 2-2-2. 177 330 |_.-..----.__]-------.-._ 
Uruguay....-----.--.---2 22-2 5, 270 23, 630 3, 776 15, 127 
Venezuela______..--.----...-2----- eee 76, 815 154, 230 60, 854 141, 409 

eee ines MOOT —_—_—_————— NT 

135, 091 396, 756 124, 681 392, 372 
OO eee eS 

Europe: 
Azores and Madeira Islands... .-..-.------.--------|------------]------=-=-+- 10 65 
Belgium. ............-.------.----.---------------- 1, 509 6, 910 1, 008 4,442 
Denmark. .....-...-.-------------- +e] ee 150 605 
0 es a 183 912 
Greece. ._....--..-..------- ef e- + ---- 125 669 
Trish Free State._._.....----.-------------------- 330 1, 440 270 1, 221 
Netherlands-...........----.---.---.-----.------.- 858 3, 041 322 1, 845 
Norway.....-....---------.------------------------ 35 240 J_-_-------__} 2 
Portugal_.......-..-...-.-.-------~----------------- 34 238 55 718 
Rumania___......-.------ 2 |---| 30 222 

“Spain. .....-.-.-2---.. e+e eee -+ | ------ +--+ [-------- = 104 597 
Sweden_.....-.._--.-.....-----.--..--- 2.2... 6 33 ]---.-.--.-..]------------ 
United Kingdom...........--..--....-.-..-.------- 4, 883 18, 992 7, 624 31, 177 

7, 655 30, 894 9,881} 42,473 
SS. eel lea Ee
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Hydraulic cement exported from the United States, 1935-86, by countries—Continued 
ee 

| 1935 1936 
Country OT 

. Barrels Value Barrels Value | ee, 
Asia: ” 

Arabia__..--. 222222 666 $2, 651 | 1, 298 $4, 451 . British Malaya__......-.-.-.-2_.__-___ oo 408 1, 909 53 294 China_-..__-.......2.2...____...---............. 122 660 261 2, 474 
Hong Kong_____.-.-_-_--- ee 154 850 60 438 India, British.._.....-222222- 2 ee 2, 343 12, 473 1, 794 9, 609. Japan___... 22-2 107 459 3 20 Netherland India..._-._-_--__-_oe 68 282 10 48 Palestine___.-.......222.2--_- 2” 5, 734 30, 567 1, 292 7, 141 
Philippine Islands__.__...__._._..____._.._.._..... 86 447 927 4, 684 Other Asia...........---.-.- 480 2, 123 3, 371 14, 878 

10, 168 52, 421 9, 069 44, 037 
ae Eee—————STT  >E—Eqq———SS EEE 

Africa: 
| Egypt--..--2-_-- 22-2 22 125 |_.-.-.---- _} eee Union of South Africa_...-.-._-.-._-2- 478 2, 533 869 4, 466 Portuguese: 

Mozambique-__-__.-_-_._2 2-2-2 -- ee 20 120 |--------.---]|------_--__- 

. | 520 2, 778 869 4, 466 
Oceania: 

British: - 
Australia... 2-2 eee 891 3, 735 1,777 7, 277 
New Zealand.__...-.-.._-_---- 828 1, 864 344 1, 563 | French..___.._-_--- 22.22 422 921 975 1, 713 

. 2, 141 6, 520 3, 096 10, 553 

416,099 | 1,012,942] 334,673 886, 560 
eee 

Shipments of cement to outlying territories of the United States, 
shown in the following table, may be of interest to producers. 

Domestic hydraulic cement shipped to noncontiguous territories of the United States, 
1935-36 | 

eee 

1935 1936 

Barrels Value Barrels Value Alaska__._--2.-2-2-222 2 eee eee 25, 174 $71, 285 24, 955 $68, 459 American Samoa-..._.-.-.._-.----2 2-2 ee 159 427 12 30 Guam - -..--___-2-2- eee eee e--------_- |---| 35 93 | Hawaii- 2-2-2222 283) eat 74777 990"] 12, 864 358, 69 Puerto Rico.._._._....--.-_-_.-- 253, 609 343, 516 21, 334 38, 204 Virgin Islands. .__._._...-.--_.-________.. 4, 652 7, 243 50 132 Wake Island______.-.-. 2-22 200 378 683 1, 764 

522, 035 | 900, 848 199, 933 467, 372 
eee 

WORLD PRODUCTION 

The following table, copied from the Statistical Year Book of the 
League of Nations, 1935-36,’ gives data on the cement output of the 
world from 1931 to 1935. The figures are in thousands of metric 
tons (1 metric ton equals 2,204.6 pounds). . 

For 1934, the latest year for which reasonably complete data are 
available, the principal cement-producing countries were, 1n order of 
importance: United States, Germany, United Kingdom, Japan, 
France, Italy, and U. S. S. R. (Russia). In that year the United 
States produced about 23 percent of the estimated output of the 
world. 

7 League of Nations, Statistical Year Book, 1935-86: Geneva, 1986, p. 129.
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World production of cement, 1981—85, in thousands of metric tons ! 

Country 1931 1932 1933 1934 1935 2 

North America: 
Canada--__._--.-------.---.-.------------------- 1, 619 737 383 553 554 
United States......--..---------.------.--------- 21, 604 13, 166 10, 905 13, 363 13, 170 

Total North America.......-.-.....-.--.------ 23, 223 13, 903 11, 288 138, 916 13, 724 
SO —EeEeaeEeee sO EaES=S——eeSS$2)O=EeEeES——eeeeS OOO : 

a South America: 
Argentina..-..--.---.-----.-+---------------.--- 536 501 514 567 (3) ~ 
Brazil. .........-.------------------------------- 167 149 222 ‘ 324 363 
Chile__....-......------.-----.------------------ 102 112 138 203 285 
Peru..._..--.-------------.----- +--+ 28 21 27 46 (3) 
Uruguay 4.-....-...-.-...-----------------------|---------- 5157 5 136 (3) (3) 

Total South America ?.........-..--------.--- 833 783 902 1, 140 (3) 
eee. Eo@DEaaE ns —EeES— ETS | E—=SE=mSS=ST™PSEE eae 

Europe (excluding U. S. S. R. (Russia)): 
Austria......--.-------.------------ 6+ -- eee 500 350 280 315 370 
Belgium-......-.--...---------------------------- 2, 465 2, 100 1, 950 1, 900 2, 200 
Bulgaria....-.------------.--------------------- 104 139 . 121 130 124 
Czechoslovakia ?.....-...-------------------+---- 1, 200 1, 081 850 (*) () 
Denmark..-.....--.-----------------------+------ 509 415 554 770 (3) 
Estonia.....----------------1------------------- 41 30 30 34 (8) 
Finland. ......--.-----------------------------+ 162 154 168 2A] (3) 
France... -..------------------------------------- 4, 908 5, 028 - 4, 653 4, 603 (3) . 
Germany °_....-_.---.----.-----=---------~--+--- 3, 711 2. 795 3, 464 5, 989 (3) 
Saar... 22 126 93 111 155 (4) 

: Greece. ..---------------------------------------| 195 | 196 - 200 248] . (3) 
. Hungary..-----..--.------------------------.--- 296 197 181 225 (3) 

. Italy... -.--.----.-----.---------------- +--+ 3, 077 3,177 3, 535 4,018 (3) 
Latvia.....-.-_.-..-----.---------------- eee] 71 * 50 52 70 — 72 
Netherlands._._.....-..---..--------------------- 200 254 360 394 360 
Norway.--.---.---------------------------------- 220 235 222 249 260 

- Poland_-_....-_.-.-_.------.--------------------- 546 354 411 721 801 
Portugal.....-.-.------------------------------- 95 121 164 185 214 
Rumania-.__....--.---------.------------------- 196 213 220 314 361 
Spain. ......-......--------.-------------------- 1, 630 1, 425 1, 407 1, 362 (3) 
Sweden_..._..-.__.----------------------------- 518 484 403 583 (3) 
Turkey_.-.......----------.--------------------- 1006 108 118 169 (8) 
United Kingdom..-_.....-.-..------------------- 5, 986 4,320 4, 470 5, 280 (3) 
Yugoslavia_._._....-.----..--------------------- 893 665 650 882 785 

Total Europe (excluding U.S. 8. R. (Russia))?_| 28, 600 24, 800 25, 300 30, 300 (3) 
U.S. 8. R. (Russia)_-----202 22-2 3, 336 3, 481 2,749.1 3,559 4, 470 

Asia (excluding U. S. S. R. (Russia)): . 
China 8_.__-2.-- eee +--+ -- 235 192 270 229 (3) 
French Indochina- ._._..---.-.--.-..------.----- 152 171 113 115 107 

_____India, British....22222-222222c22.-2-2-.--------| 588 | 592 623 | 749 _870_ 
Japan 9.......__ oe e-e-- 3, 615 3, 7ol 4, 784 5, 12 5, 565 
Netherland India..-...-...------------..--+----- 130 80 74 113 . 140 
Palestine.._.--....--.-....-.-------------------- 84 100 135 143 187 
Philippine Islands............-----------------.- 95 114 95 (3) (3) 
Siam_...___------- eee 58 52 44 51 49 
Syria and Lebanon_.._......._------------------ 210 44 58 78 101 

Total Asia (excluding U. 8. S. R. (Russia))?_-_ 4,970 | 5,080 6, 200 6, 700 7, 350 

Africa: 
Algeria__.......--------------------------------- 77 88 (3) (3) (3) 
Belgian Congo_.....---.--.---------..---------- 45 16 ll 10 j-.-----.-. 
Egypt-.._..---..-....------------------+--------- 245 243 250 297 379 
Madagascar. -_..........-----..--.---------------]----------]---------- 5 13 4 . 
Morocco (French)._....--.----------------------- 150 220 201 184 180 
Mozambique......--..----------------------+--- 24 25 21 12 (3) 
Tunisia...--.....--..----.-..----------- eee |--------- 3 39 34. 40 

Total Africa_.....-...-...-...------ eee ee 541 595 2 620 2 640 (2) 
Gace ees | ae ee | a ecaratoneatios | oxeerentvcsdaaae——ee | Akos onsnesesscseee 

Oceania: 
Australia §_.. 22.2222 +e ee 396 251 326 417 (3) 
Other. _...-........----.---------------- eee 154 149 174 183 (3) 

Total Oceania 3_.......-.....-.....---.-.------ 550 400 500 600 (3) 
SS E—e—eeeeeS$)§) bee) sO Eee OSS 

Total production 3_................------..---.---.--| 62, 050 49, 040 47, 600 56, 900 (3) 

oe 

1 The table covers, as far as possible, the total of natural and artificial cements, portland or other, com- 
piled from national official statistics. 

2 Estimated. 
3 Data not yet available. 
4 Not included in the totals. 
3 12 months ending June 30. 
* Works affiliated with the German Cement Association. 
¥ Total includes estmate for other countries not mentioned. 
* Total shipments from ‘‘Customs ports’ in Chine, excluding Manchuria. 
® Includes Korea, Formosa, and Kwantung.
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| The stone industries experienced decided improvement in 1936. _ 7 

_ Dimension-stone sales gained 27 percent in quantity and 43 percent in 
- yalue over 1935, while crushed-stone sales gained 48 percent in both | 

quantity and value. The industry had reached such a low level of 
activity in 1935 that even with these large gains the sales value in 

1936 was still only 64 percent of that attained in 1929. | 
Stone producers depend for their prosperity to an unusual degree os 

on the volume of building and highway construction; therefore, they 
suffered greatly since 1929, during which period building activity | 

has been sluggish. All branches of the industry shared in the recession, | 

but some have recovered more rapidly than others. oe 

____ The decline in the building-stone industry was sharper and more 
persistent than for most building materials. Anincreasein the value 
of construction contracts awarded, from a low of 25 percent of the 
1923-25 average in 1933 to 37 percent in 1935 and 55 percent in 1936, 
has not brought about a corresponding recovery in the use of stone. 

Building-stone sales, in fact, declined moderately in quantity and. very | 

greatly in value from 1933 to 1935, but gained substantially in 1936. 
The delay in recovery may be attributed, at least in part, to an en- 

deavor to keep building costs low, with consequent use of lower priced 
building materials at the expense of stone. Furthermore, Govern- 
ment building of large stone structures has declined, so that any gain 
in construction was chiefly in the field of residential building, in which 
only small quantities of stone are employed. 

Crushed-stone sales recovered somewhat in 1934 and dropped again 

in 1935, but advanced to a higher level in 1936. The most substantial 
gains since 1933 have been made by Government agencies (noncom- 

mercial production). Therefore, the stone-producing industries have 

not experienced as great a recovery as the figures for total production 
would indicate. | 

The tables in this report give the quantities sold or used by pro- 

ducers and the values f. o. b. quarries and mills insofar as these figures 

1 Data for 1936 are preliminary; detailed statistics with final revisions will be released later. . 
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are obtainable. Stone quarried and used by the producer is considered 
) as sold and is included in the statistics on sales. The figures, however, 

do not include stone made into abrasives (such as erindstones) or 
that used in the manufacture of lime and cement. These amounts 
are reported in terms of finished products in the Abrasive Materials, 
Jaime, and Cement chapters of this volume. The following table 
shows production of stone by kinds for the past 5 years. 

Stone sold or used by producers in the United States, 1982-86, by kinds 

{Quantities approximate] 

. " Basalt and related | . Granite rocks (trap rock) __ Marble Limestone 

Year | ee 

Short tons Value Short tons Value ([Shorttons| Value Short tons Value 

. 1932. ..| 5, 118, 550 |$15, 978, 363 | 9, 328,580 | $8,879,702 | 342, 830 | $7,532,309 | 46,913, 520 | $48, 015, 748 1933...| 4, 422, 250 | 11,327,371 | 7,304,290 | 6,596,248 | 224,670 | 6,399, 004 | 45,922' 280 | 44’ 499, 311 ) 1934. ..| 6, 791,850 | 14,889, 155 | 11, 642, 830 | 11,269,853 | 177,280 | 3,370,917 | 57,501,510 | 53,790,846 1935...) 6, 013,990 | 13,507,165 | 9, 671, 950 9,315, 040 | 132,450 | 3, 415, 861 | 57,492, 760 | 50, 668, 765 1936 1__| 13, 878,000 | 20,000,000 | 11, 240,000 | 10,350,000 | 162,000 | 5,678,000 | 83,048,000 | 75, 625, 000 

. Sandstone Other stone 2 Total 
Year —_ OO | 

| Short tons| Value | Short tons! Value | Shorttons| Value 

_ 1932___...-_.-_.---.-..--..--| 2, 973, 040 | $4,081,804 | 5,967,790 | $4,575, 682 | 70,644,310 | $89, 063, 608 1933_..---..------. --..--...-| 2,799,920 | 4, 145,329 | 9, 458,800 | 7,978, 345 | 70,222 210 | 80, 945, 608 ) 1934... -----.-----.---2..] 3, 605, 420 | 4, 714, 284 | 12; 344/940 | 10, 9447 881 | 92,063,830 | 98, 979, 936 1935_........--------.-.----..-| 3,009,790 | 4, 568,093 | 6,838,110 | 6,349, 573 | 83,159,050 | 87,824" 497. 1936 1. ........_-..-.--.-------| 6,173,000 | 9,278,000 | 7, 932/000 | 8, 345, 000 |122’ 433,000 | 197 276, 000 
ee 

! Subject to revision. 
2 Includes mica schist, conglomerate, argillite, various light-colored volcanic rocks, serpentine not used as marble, soapstone sold as dimension stone, and such other stone as cannot properly be classed in any main group. 

The following table of production by uses indicates a substantial 
gain in all branches of the dimension-stone industries in 1936, except 
that for paving blocks, which fell about 27 percent in quantity below 
the level of 1935. Sales of crushed and broken stone show large gains. 
Sales of riprap more than doubled, principally because of the demand 
for such stone in the construction of large dams in the far West. 
Furnace- and refractory-stone sales advanced in consonance with the 
great activity in steel plants. 

Stone sold or used by producers in the United States, 1 935-86, by uses OTTO eee SS NS 
1985 1936 1 

Use a 

Quantity Value Quantity Value ee Suatity | Velue 
Dimension stone: 

Building stone_._._._._......-.-...-.---cubic feet__| 10, 548, 740 | $6, 755, 445 13, 782, GOO | $11, 929, 000 
Approximate equivalent in short tons__________ 880, 430 |___-..-----_} 1,086,000 |__._-.._.___ 

Monumental stone_-____....._.._....-.-cubic feet__| 2, 169, 030 6, 561, 231 | 2,647, 000 7, 643, 000 
Approximate equivalent in short tons.__._____- 179, 380 |__-_-.--___- 220, 000 |__-.-_---_-- Paving blocks___...-_._......_...........number__| 8, 400, 940 792, 502 | 6. 162, 000 614, 000 
Approximate equivalent in short tons.__.____.. 78,310 |. 22-8 65, 0GO |__..--..____ Curbing. -_.--..-._...-......-...----.--cubicfeet__| 858,640 | _793,645 | 1,153'000 | 1,173,000 
Approximate equivalent in short tons___.______ 69, 340 |.---_-_____.. 93, 000 |-----------. Flagging....-..-._......_..___.____.____eubie feet.._ 315, 700 238, 933 425, (00 343, 000 
Approximate equivalent in short tons..________ 24,340 |.-----_--. 32, 000 j---------_.. Rubble___.....-......-......-.......--short tons__| 279,100 | -375,327'| 364’ 000 505, 000 

Total dimension stone (quantities approxi- OO ~ 
mate, in short tons) __.-_-.-.....----.-...--| 1,460,900 | 15,517, 083 1, 860, 000 22, 207, 000 

, ———SS eS — eee ee *E—=$———eE 

1 Subject to revision.
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Stone sold or used by producers in the United States, 1985-86, by uses—Continued 

1935 1936 1 
Use | 

Quantity Value Quantity Value 

Crushed and broken stone: 
Riprap_....----.--..-----.-----.-------short tons._| 4,919, 110 | $4, 494, 414 | 10,900,000 | $7, 552, 000 
Crushed stone............_.-........_.-.-.--.d0_._.| 54, 754, 520 | 48, 899, 982 | 79,300,000 | 73, 862, 000 

7 Furnace flux (limestone)._...................d0__..| 12,191,660 | 7,902,717 | 17,630,000 | 11, 675, 000 
Refractory stone 2__2. ee dO___- 866, 320 | 1,130,232 | 1,316, 000 1, 820,000 a 
Agriculture (limestone) - -._......--.---------d0_._-] 2, 140,370 | 2, 656,728 | 3,411,000} 3,840,000 
Manufacturing industries (limestone and marble) 35. 29 951, 820 

short tons_.| 5, 835, 290 5, 251, 
Other uses 8.....____...--...--..------.......G0....| 990,880 | 1,971, 421 \ 8,016, 000 | 8, 820, 000 

Total crushed and broken stone.__.....do_.__| 81, 698, 150 | 72, 307, 414 120, 573, 000 | 107, 069, OGO 
. . ae =l_—=—eS————eeeS$ol_—=$——E=———OSS eee 

Grand total (quantities approximate, in 
short tons) ....._..2.._._---_..-.....-_-_.-_| 83, 159, 050 | 87, 824, 497 |122, 433, 000 | 129, 276, 000 

1 Subject to revision. | . 
2 Ganister, sandstone, mica schist, soapstone, and dolomite. , 
31935: Includes 159,110 short tons of roofing granules valued at $775,241. There were also produced 166,520 

tons of slate granules valued at $1,112,081 used for roofing and included in the chapter on Slate in Minerals 
Yearbook, 1936. 1936: Segregation of stone granules not yet available; slate granules amounted to 202,730 
tons valued at $1,372,095. 

| The following table shows production of all kinds of stone by States. _ 
In number of operators, Pennsylvania was first and Missouri second; 
in quantity produced, Pennsylvania was first and Michigan second; © 
and in value of output, Pennsylvania led and New York was second. 

| Stone sold or used by producers in the United States in 1935, by States | 

Num- Num- 
Short tons Short tons 

State ber of (approxi- Value State ber of (approxi- | Value 
mate) mate) plants plants 

Alabama. ....--.-- 21 639, 700 $764, 027 |} Nevada._..__-_---- 36 | 1, 093, 240 $491, 050 
Alaska.......-...-- 2 (1) (4) New Hampshire-_- 22 33, 050 188, 016 
Arizona.......--.-.- 17 192, 390 182, 638 || New Jersey_....--- 36 | 2 1, 242, 0CO | 2 1, 516, 372 
park ansas-2ccoscccz 3355 ; Mexico. __310 | 2 1, 171, 800 2890,490 
California.........-| 183 | 4,178,380 | 4,169,031 |} New York___-____- 198 | 2 7, 732, 550 | 2 7, 420, 225 
Colorado.....-.---- 33 | 2 1, 021, 260 2910, 141 |} North Carolina___- 95 | 1,123,240 | 1, 536, 192 
Connecticut... _-_-- 34 | 21, 459, 220 | 2 J, 562, 585 |} North Dakota. -_-- 1 (1) (2) 
Delaware._.__.._-- 2 |. (4) (1) Ohio.........-.----| 176 | 2 6, 234, 840 | 25, 748, 188 
District of Colum- Oklahoma.._-___.. 37 734, 690 652, 366 

bia_..-...-.------ 1 (1) (1) Oregon....-.-_---- 61 | 1, 204,320 | 1, 017, 698 
Florida. ...._-.._-- 35 | 2 1, 216, 390 | 2 1, 021, 497 || Pennsylvania___-_-- 312 | 8,570,050 | 8, 895, 606 
Georgia__......-__- 34} 1,198,610 | 2,650,556 |} Puerto Rico.._....| 311 97, 950 110, 216 
Hawaili__....---_.- il 2 191, 390 2 311, 870 || Rhode Island___-_- 10 2 158, 480 4 424, 314 
Idaho.._.....-.---- 40 2 686, 480 2 631,050 |} South Carolina. -_- 18 444, 180 874, 180 
Ijlinois_..........-- 122 | 2 4, 405, 750 | 2 3, 230,188 || South Dakota_-_-_-_- 31 229, 420 585, 434 
Indiana........-..-| 108 | 2 1, 826, 830 | 2 3, 024, 414 || Tennessee___.____- 87 | 2 3, 063, 630 | 2 3, 083, 512 
Jowa.....---------- 145 1, 840, 080 1, 645, 987 || Texas........-_.__- 75 | 2 1, 247,970 | 2 1, 403, 754 
Kansas. .....--...- 132 | 2 1, 852, 170 | 2 1, 833, 763 || Utah__..-..-_____- 15 215, 230 169, 865 
Kentucky.-_...-_-- 93 | 2 1, 956, 810 | 2.1, 709, 330 || Vermont..._______- 36 2158, 590 | 2 3, 189, 170 
Louisiana_.......-- 2 (1) (1) Virginia.......--..| 108 | 2 2,901, 630 | 2 3, 274, 789 
Maine.........-.-- 32 2151, 660 2 968, 675 |; Washington._.....| 121 | 3,068,360} 2,714, 282 
Maryland-..._-.-- 36 2 623, 770 2 829,915 || West Virginia.__._- 89 | 1,897,670 | 1, 745, 035 
Massachusetts... 56 | 3.1, 848, 740 | 2 3, 204, 858 || Wisconsin...__-..-| 160 | 2 2, 495, 400 | 2 3, 117, 196 
Michigan._._..._-- 25 | ? 8, 230, 930 | 2 4, 315, 462 |} Wyoming_____._-- 13 265, 140 281, 718 
Minnesota... .....- 77 529,670 | 1, 123,061 |) Undistributed____.].._.... 730, 040 873, 761 
Mississippi. _..---- 1 (1) (1) | | 
Missouri__........- 236 | 2,263,350 | 2, 695, 352 3, 292 | 83, 159, 050 | 87, 824, 497 
Montana. .-___-.-- 30 2 193, 430 2 190, 382 
Nebraska......-.-- 15 203, 210 294, 805 

1 Included under ‘‘Undistributed’’. 
2 To avoid disclosing confidential information, certain State totals are slightly incomplete, the figures not 

included being combined under ‘‘Undistributed’’. 
3 Includes various portable plants operated noncommercially but combined as one plant.
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| DIMENSION STONE | 

| The years 1934 and 1935 were about the worst in the history of the 
dimension-stone industries, but definite improvement took place in 
1936. ‘The recovery was shared by all the major varieties of stone. 
Total sales exceeded 2,000,000 tons valued at about $26,000,000 com- 7 
pared with about 1,560,000 tons valued at nearly $18,000,000 in 1935. 

The principal kinds of dimension stone are granite, marble, lime- 
stone, sandstone, basalt, and slate. Although the slate industry is 
reviewed in a separate chapter, slate statistics are included in the table 
of salient statistics in this chapter to show total sales of dimension 
stone. 7 

| ~ Dimension-stone producers may be divided into three main groups 
on the basis of plant operation; the first group includes operators who 

: quarry stone and sell it as rough blocks or slabs; the second group 
‘quarries and manufactures stone into finished products; and the third 
buys sawed or rough stock and manufactures products but does not 

| operate quarries. | 
| The Bureau of Mines statistical canvass covers the first and second 

| groups, but as the third group includes manufacturers rather than 
producers it is canvassed by the Bureau of the Census. Bureau of © 
Mines statistics are compiled from reports of tonnages and values of 
original sales; it is evident, therefore, that they include some material 
sold as rough blocks and some sold as finished products. 

| The following table of salient statistics includes final figures for 
| sales of dimension stone in 1935, preliminary figures for 1936, and the 

percentage of change from 1935 for each kind of stone by principal 
products.
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Dimension stone sold or used by producers in the United States, 1935-36, by kinds 
| and uses 

. 1936 1 

Kind and use 1935 P 
: ercent 

Total of change 

Granite: 
Building stone: 

Rough construction._.........._.---.------------short tons-_- 166, 010 100, 000 —39.8 
Value___..------_----- eee eee $317, 717 $226, 000 —28.9 

Average per ton___.___.._--..-.--------2---__-------- $1.91 $2. 26 +18.3 
_ Cut stone, slabs, and mil] blocks._.._......-..._cubic feet_- 500, 080 753, 000 +50. 6 

Value_.__-.-..---- eee e------.----| $1, 278, 042 | $1, 831, 000 +43. 3 
Average per cubic foot.___.....-_..__---______-.---- $2. 56 $2. 43 —§.1 

Monumental stone..-_.__.--_-.----.__-__-----.--.-.cubic feet__| 1, 868, 660 2, 295, 000 +22.8 
. Value.._....--_.--___--. eee -------------| $5, 039, 550 $5, 965, 000 +18. 4 

Average per cubic foot......_.___-..--..---------------- $2. 70 $2. 60 —3.7 
Rubble_.__..-_...._-_-_-___.-___----_-_--------------short tons__ 50, 280 65, 000 +29. 3 

- Value... eee eee $55, 984 $78, 000 +39. 3 
Paving blocks._.-_.--___.---.---------__--------.-.-.-number__| 8, 111, 660 5, 810, 000 — 28. 4 

Value__._--_-_--- eee $769, 383 $590, 000 —23.3 
Curbing..-..._-__---_-_---_------_--------------------cubic feet_- 599, 280 820, 000 +36. 8 

. Value____. eee eee $534, 921 $850, 000 +58. 9 

Total: 
Quantity..._...............approximate short tons_. 536, 000 546, 000 +1.9 
Value._____......----_.-__-___----_--.---------------| $7,995, 597 | $9, 540, 000 +19.3 

Basalt and related rocks (trap rock): 
Building stone____...._._-_..------------___._..-..--short tons__ 3, 930 13, 000 +230. 8 

Value_-.-__-_-- eee eee eee eee $4, 232 $32, 000 -+656. 1 
Average per ton...--..--.-- 2-2 Lee eee $1. 08 $2. 46 +127. 8 

Rubble______._______________-_--------__--___---------short tons_. 26, 620 25, 000 —6.1 
Value___.__-_-________-____-.---- eee eee $15, 571 $10, C00 —35.8 

oO Total: 
Quantity __...-_...-..---..._.___..__..-_short tons_. 30, 550 38, 000 +24. 4 
Value__________---_- eee eee $19, 802 $42, 000 +112.1 

Marble: 
: Building stone (cut stone, slabs, and mill blocks)-_-__cubic feet-- 368, 450 784, 000 +112.8 

Value____.--_-__------- eee ------------| $1, 706, 270 | $3, 780, 0G0 +121.5 
Average per cubic foot._..-....---__--_-._____---------- $4. 63 $4. 82 +4.1 

Monumental stone______.---.._-_--__-.-.---.-_---_----cubic feet_. 300, 370 352, 000 +17. 2 
Value__._.-.---.___-- eee -_---------------| $1, 521, 681 $1, 678, 000 +10. 3 

Average per cubic foot_..._._..._---__----....---------- $5. 07 $4. 77 —5.9 

. Total: 
Quantity_.............approximate short tons__ 56, 710 97, 000 +71.0 
Value.__.___-_--- ee eee e----| $8, 227, 951 $5, 458, 0CO +69. 1 

—S—T?).$ —eeeSS ees eee 

Limestone: 
Building stone: 

Rough construction.._.._...-_......-.._..._..--short tons_. 293, 050 300, C00 +2. 4 
Value__.w eee eee $316, 878 $350, 000 +12. 6 

Average per ton_..-.._-.----- eee +--+ --- $1. 06 $1.17 +10. 4 
Cut stone, slabs, and mill blocks__.__._......._-.cubic feet_- 3, 243, 820 5, 580, 000 +72. 0 

. Value_____--____-___-__--_ eee eee --------| $2, 389, 869 $4, 350, 000 +82. 0 
Average per cubic foot_._...---.__...-.------------- $0. 74 $0. 78 +5. 4 

Rubble____-......--_____-_-_-___-_---.---------------short tons_. 185, 790 250, 000 +34. 6 
Value... eee eee eee $276, 869 $375, 060 +365. 6 

Flagging..-__.....-.---------_-------_--_-_--_------eubic feet_- 93, 700 100, 000 +6. 7 
Value___.___._-_-__.---- eee eee eee $44, 229 $55, 000 +24. 4 

Total: 
Quantity ._..__.._.........approximate short tons_- 722, 840 998, 000 +38. 1 
Value__.___.__.________--_ eee --_-------| $3, 021, 545 $5, 130, 000 +69. 8 

Sandstone: 
Building stone: 

Rough construction.___.............------------short tons_- 20, 930 37, 000 +76.8 
Value_......______-..--.2_-___-------------------------- $62, 501 $140, G00 +124. 0 

Average per ton._____.__.-.------------------------- $2. 99 $3. 78 +26. 4 
Cut stone, slabs, and mill blocks__._.__.__------cubic feet_- 348, 400 470, 000 +34.9 

Value_____.__-________---- eee eee --- $426, 547 $710, 000 +66. 5 
Average value per cubic foot_-_-_-_------------------- $1. 22 $1. 51 +23. 8 

Rubble. -__.___..--.-.-.-----__--_-----------------short tons_- 13, 710 20, 000 +45.9 
Value____...-..-.------------------------------------------- $24, 206 $37, 000 +52. 9 

Paving blocks_____-___._____________-_-_----------------number-- 289, 280 352, 000 +21.7 
Value____..-_____--____.__- eee eee eee eee -- $23, 119 $24, 000 +3. 8 

See footnotes at end of table.
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Dimension stone sold or used by producers in the United States, 1985-36, by kinds 
: and uses—Continued 

| 1936 ! 

Kind and use 1935 P 
ercent 

Total of change 

Sandstone—Continued | . 
Curbing ......--......-...._-.---_-----.-.........--cubic feet_- 259, 360 333, 000 | +28. 4 os 

Value.....-.-.---------------------------------------------- $258, 724 $323, 000 +24.8 
Flagging.........-.....-.-...___.-._..-......-......_ceubie feet. 222, 000 325, 000 +46. 4 

Value_....-----.------- eee eee $194, 704 $288, 000 +47.9 

. Total: . 
Quantity_..__.___._._.__.__approximate short tons.- 100, 840 146, 000 +44.8 
Value____...-_-. 2 eee ee $989, 801 $1, 522, 000 +53. 8 

Miscellaneous stone: 2 | 
Building stone........_._.-....--..-_.--..--_._-..._cubic feet_- 133, 910 360,000 | -+168.8 

Value...-.-.-------------- +--+ eee $259, 389 $510, 000 +96. 6 
Average per cubic foot.......-.-_-_._----.--.----------- $1.94 $1. 42 —26.8 

Rubble. _.......---...-.----.--------------------.--short tons_- 2, 700 4, 000: +48, 1 
Value_._..---.-------------- se eee $2, 997 $5, 000 +66. 8 

Total: 
Quantity__...............-approximate short tons-- 13, 960 35, 000 +150. 7 
Value___...--.-2 ee eee eee $262, 386 $515, 000 +96. 3 . 

SUMMARY 

Dimension stone, exclusive of slate, by uses: | 
Building stone: 

Rough construction.._......---.--.-.-..-----.--short tons-- 483, 920 450, 000 —7.0 
Value_...----2 eee $695, 328 $748, 000 +7. 6 , 

Cut stone, slabs, and mill blocks___...._.......--cubic feet_._| 4, 594, 660 7, 947, 000 +73. 0 
Value_._.-__--------- eee -----------| $6,060,117 | $11, 181, 000 +84. 5 

Monumental stone_....____...--_......_-_.-.--....--cubic feet_.| 2, 169, 030 2, 647, 000 +22.0 
Value_._..-. eee --------| $6, 561, 231 $7, 643, 000 +16. 5 

Paving blocks__.___--.-..-.-.-.--.--...---------.-.--number.., 8, 400, 940 6, 162, 000 —26. 7 
Value_._.. eee ee $792, 502 $614, 000 —22.5 

Curbing_-.......--.22- ee ----_eubic feet_- 858, 640 1, 158, 000 +34. 3 
Value__. 2.22 eee eee $793, 645 $1, 173, 000 -+47.8 

Flagging __---._..------_--- ee ----_-__-_--_- cubic feet_- 315, 700 425, 000 +34. 6 
Value_.....--2.---- eee eee ---------] —. $238, 933 $343, 000 +43. 6 . 

Rubble___._..---___--__--__---.._.___-_-______-_-.--short tons-- 279, 100 364, 000 +30. 4 
Value____- 2 eee $375, 327 $505, 000 +34. 5 

Total: . 
Quantity... approximate short tons__| _1, 460, 900 1,860,000 | +27.3 
Value_._.__.-...----_-._____________-----------------| $15, 517, 083 | $22, 207, 000 +43. 1 

. eee. oO —=—=E_lEe>=qq=—lTlee—eeeeeSS  E_—=—E—— 

Slate as dimension stone 8__................approximate short tons-- 4 103, 690 162, 750 +57. 0 
Value__..-.-----_..._-___-__---_.---_----------------------------| 4 $2, 341, 170 $3, 838, 428 +64. 0 

eS Se.)s_ Oo =o SO —=eE—E——_e 

Grand total: 
Quantity._........_.....__....approximate short tons_-| 1, 564, 590 2, 022, 750 +29. 3 

Value_____-------_---------- eee. --------| $17, 858, 253 | $26, 045, 428 +45. 8 

1 Subject to revision. . . 
2 Includes soapstone, mica schist, volcanic rocks, argillite, and other varieties that cannot properly be 

classed in any main group. 
3 Details of production, by uses, are given in the chapter on Slate in Minergls Yearbook, 1937. 
4 Revised figures. 

Granite.—The granite industry gained in all branches except in 
paving-block manufacture. Building stone increased greatly in value 
although the quantity sold was much smaller. This was because sales 
of rough construction stone were reduced while sales of the higher- 
priced cut stone increased 50 percent. Demand for monumental 
stone and curbing increased encouragingly. 

Sales of crushed and broken stone are included in this table and 
in corresponding tables for other kinds of stone, but these classes are 
discussed later in this chapter.
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Granite sold or used by producers in the United States, 1935-36, by uses 

| 1935 1936 1 

Use A A 

: . | 7 Quantity Value Quantity Value - 

Building stone (rough and dressed).-_....-.cubic feet..| 2, 509,000 | $1, 595, 759 | 1,953,000 | $2, 057,000 
Approximate equivalent in short tons._....-...___- 207, 340 |__..-.----.- 162, 000 |... 

Monumental stone---.....----...----------cubic feet..| 1, 868,660 | 5,039,550 | 2, 295, 000 5, 965, 000 
Approximate equivalent in short tons.___.-.._.___- 153, 880 |_...-.------ 190, 000 jee 

Paving--_...--..---------..--.-.-.-number of blocks._| 8, 111, 660 769, 383 | 5, 810, 000 590, 000 
Approximate equivalent in short tons____._-_..___- 75, 070 |_.-.-..----- 61,000 |....--..____ 

Curbing..............-...._...........___._-cubic feet_- 599, 280 534, 921 820, 000 850, 000 
Approximate equivalent in short tons__..._-_.__--- 49, 480 |_...----_--- 68,000 |_.--_.--____ 

Rubble-_...2.--.-..---....-------.-__---_-_-short tons_- 50, 280 55, 984 65, 000 78, 000 
Riprap..-.-.--.--------------.------------------d0_...] © 802, 340 685, 950 | 2 6,720,000 | 23, 520, 000 
Crushed stone-___-...----.-_-..--..-.--.---.-----d0___.| 4,653,970 | 4, 767,887 | 6,570,000 6, 900, 000 
Other uses.........------..-22--------_----------do__-- 21, 680 57, 731 42, 000 40, 090 

Total (quantity approximate, in short tons)..-...| 6,013,990 | 13, 507,165 | 13,878,000 | 20,000, 000 

1 Subject to revision. : 
+ Includes a large amount of stone used in construction of a dam in California. . 

| The table on page 1173 shows detailed data on sales by States and 
uses for 1935. , |



Granite sold or used by producers in the Uniied States in 1935, by States and uses 

= Building Monumental OO 

ow — 
oe Rough | Paving blocks 
f Num- as a 
ds State ber of Dressed Rough Dressed | . 

| winte Construction - Architectural : ' | 

ey : : ° : 

a Short Value Cub © | Value Cubic Value Sabie Value Cubic | Value | Number | Value 

Arizona. ...-...------------20---- Dl wen nnn nn | owen nnn nn |e ene pene |e co ene een lowe ene nn nn | nee ee nnn en [en ee wenn nn nee een nee nnn [nae eee enn [peewee meee elem eee nn eee | 
California. .....---.-.------..---- 40 8,950 | $11,348 |-..---1---].........-]| 80,120 $265, 606 18, 060, $32, 438 6, 350 $18, 744 (1) (1) 
Colorado... ....--------------.---- 11 f (1) wanna gn nn | on en ne nnn non nee n nen n fone ee nn nnn @)  * (2) 27, 520 240, 472 |......-.----|-.---.---- 
Connecticut.........-------.----- 11 1 (1) (2) () =| 216,290 3 69, 545 37,520 3 32, 008 (3) (8) 25, 760 $2,023 
Delaware.....-.---.-------------- 2 (i — wwe neta en | nan ewe e enn | ene een lee ee een fees ne een ne een cone n een] ewww ene enn |p nwewnecenn|eoneeennne 
District of Columbja..--.--.....-] | 1 j-.-~----~-]----------|---- eee |---| one ne | eee nn [ee ee nn enn n= fe ee nn ne nnn [pee ene enon | pee eee nen nnn | cence ween lemon ene wee 
Georgia........--.---------------- 22 |..-.....-.|-.-------]------4-.-|----------| 8,760 | . 39,441 390, 240 472,363 | 19, 600 93, 109 (1) (1) wR , 
Maine. ........-----------------. 27 10, 470 9,872 | 64,670 | $50, 424 90, 180 187, 375 2, 520 3, 430 2, 120 8,420 | 5,356, 800 547, 063 by 
Maryland......-...------------.- 10 21,810 41,585 |-...--1..-]..--.-..-. (*) (4) wee eee n nn | pene nen nn eee een ewe lew meee none ee QQ). (4) . © 
Massachusetts........-.--.--..-.- 27 80,980 | 149,563 | (3) (2) 4 57, 200 2 241, 829 3 81, 890 3 211, 258 (3) @) 1, 915, 820 156, 803 
Minnesota......------.---------- 23 1,360 9,805 | 3 53, 240 | 3 106, 053 4 3 118, 170 239, 713 30. 320 203, 763 ¢3) () 
Missouri. ......-.--------.------- 7 1, 390 5, 685 ¢ (1) 1) 1 5, 260 . 16,301 j-.----..-2}]..-----2-2-- 181, 000 12, 915 
Montana...........-.------------ 9 |.-.--...-.]-.-------- (Ql (1) (1) (1) | 8 3, 370 3 10, 503 (3) (3) wewnnnnccece|ecnnccwcne 
New Hampshire. ................- 19 5, 390 4, 739 (? (2) 2 41, 200 2 104, 083 5, 090 8, 518 3, 210 9, 653 (4) (4) . 
New Jersey....-..---.------------ 4 (1) (1) wennnedene| oe enense-- Q) (Ko fee ete eee eee (1) (!) wenn ewnecn [enn eeneene 
New York.....-..----.-----------|. 20 4, 260 18, 100 |------ 42-2} 222 14, 140 66, 314 3 (1) ween w cena | peewee ence e [none en een we ewe ese cece 
North Carolina...............-..- 52 1, 700 2, 224 (1) (1) (1)  @) mo) 1) (4) (2). (1) (1) 
Oklahoma.......-.--.--.--------- § |-.-.-.--..].---------|-----04 2 -| ene] -- enn |e eee t 2) 219, 410 2169, 233 |-...........[.--.-----6 
Oregon...--.-..---.-----.-------- 2 |---------.|----------]-- 2 ee dee | |---| ene 1) - (Qy 1) 3} wa wwecnewcce| anne nn ewes 
Ponnsylvania..........-.--.--...- 16 18,570 | 35,588 (1) (1) (1) f 3 41, 050 3 129, 245 3} 3) £3 f 
Rhode Island......---....---.---- 6 1, 080 719 |.22 22422] (1) 1) 3 43, 910 3 194, 618 3) (8) 1) 1) 
South Carolina.........--...-...- 9 |....-....-|-----2---- (3 (1) a f (1) (1) ¢)) a 
South Dakota.........-..--.----. 7 |----------|---2------ ( (1) wenenennnn|ne-e- een 2) (2) 237,280 | 2 282,471 |........-.-.]..-...--.. 
Tennessee. .....-.---------------- 3 |---------~|----------| 2d ne ee nn [nee ee nnn lee eee ef eee enn nn fee ee ee nnn [ew eee eee ne [eee wenn ennn |aoemen ene 
TexaS..........------------------ 6 (1) (1) {3 f (1) (1) 9, 610 11, 764 3, 900 17,151 |_...--.....-]-.-------- 
Vermont... ...--------------22--- 14 |.._.....-.]---..----- 1) 1) (1) (1) 3 705, 580 | § 1, 891, 869 (2) ©) wane en eeen nn |eceen ccna . 
Virginia. ...-...-...---------.---. 11 (1) (1) wane apace nnn enw en [on ee nn wenn eee ne ewe n [nw cee ewe enn eee eee ne nn lee e ween | peewee nen n [ene weennnleeeneneene 
Washington.....-..-.....-------- 17 |_..-.2----|- | eee [eee eee |e eee |e eee 3 2,640 3 18, 047 (3) (3) a 
Wisconsin..........----------..-- 21 j-....-..-.|---------- (2) (2) 2 13, 280 2 49, 169 16, 520 23, 196 43, 800 489, 918 (1) (1) 
Undistributed........-.-....---.-]--.----- 10, 040 28, 489 34, 060 28, 523 26, 940 69, 680 235, 020 353, 178 8, 800 58, 167 632, 280 50, 579 

404 | 166,010 | 317,717 | 161,100 | 150,156 | 338,980 | 1, 127,886 1,652,610 | 3,393,475 | 216,050 | 1,646,075 | 8,111,660 769, 383 = pend 

1 Included under ‘‘Undistributed.” 2?Rough stone included under dressed stone. 3 Dressed stone included under rough stone. Oo 

| | a 
| :



Granite sold or used by producers in the United States in 1935, by States and uses—Continued Fe 
rt ren ~ 

Curbing Rubble Riprap Crushed stone Other uses Total 

Concrete and road . 
State Railroad ballast 

: metal Short tons 
Cable Value Short Value Short Value {_ Short Value (approxr Value 

: ‘ mate . 

Short tons| Value [Short tons} Value 

Arizona_....--......-----.-.---|..--------|---------- |---| ene [eee eee [eee eee ee (1) (1) wenn nen nee [ene nnn ne [owen een n [pene wenn (1) (1) 
California_...........----------| 2,420 | $4,268]  () (1) 625, 860 | $508,330 | 404,780 | $332,572 | 96,260 | $44,080] (1) (1) 1, 146, 230 | $1, 213, 511 
Colorado......-.---------------|----------|----------|----nee|-e-e--eee-|----------|-.--------| 42, 350 44,873 |_.-..-----|.--------2|--------|-----2----}| 43,040 | - 85,725 & 
Connecticut. .....-......-.---- 7, 270 7, 847 3 t3 (4) (1) ( (4) wea cwe cnn cece ewe n [nee eee en |p wee nee 24, 920 149, 525 bl 
Delaware.._.___-_-------------|--z----n-e{---e-e--ee| (1 (1 (1) (1) 1) (Ky eee eee eee. ¢) (1) Z 
District of Columbia--..------.|..--------|----------| (1) @Q) || l lle]... ----|...-----.--|_.-----.--|-.-.-.-.-.|.-..----|----ee eee (1 a“ | 
Georgia.......-...------------- 57, 240 40, 703 5, 360 $12, 862 () () 462, 940 421, 440 (!) (1) meee none lenenncnnee 563, 000 1, 122,029 © md 
Maine....------._.---_---- eee 60, 760 52, 738 (1) (1) 14, 060 10, 556 30, 670 40, 650 |-.--- fee (1) (1) 122, 940 911, 776 > 
Maryland.......--------------| @) (1) 1, 090 1, 659 (1) (1) (1). (eee | 72) 080 120,458 
Massachusetts__...........-.--| 392,400 | 332, 400 (1) (1) 15, 390 22,871 416, 480 528, 772 (1) (1) (1) (4) 595, 560 | 1, 660, 006 RR 
Minnesota.....----------------| @) (yo fll] 2, 670 1, 138 (1) () fleeces [epee cee] C1) (1) 41, 300 591,224 4g 
Missouri-.....-.-.-.-----------|--.- 2-2 [eee |e 7, 280 4,953 |.--.-.-----]..--------- [eee eee |e (eee eee ee 10, 850 40, 303 es] 
Montana. .._..--..-------.----|..--- {eee eee ee {ee fee 20, 660 7,200 |e ee ee 20, 980. |. 18, 407 > 
New Hampshire.............-- 7, 930 7, 985 (1) (1): (1) (1) - 10, 660 18, 299 |... ee |e fete] 22, 800 152, 176 bd 
New Jersey..-..--.---_--------]----- eee 200 450 |_----.--.2}--- ee ee 33, 110 43, 922 (1); (!) wnneneee lene eee 52, 480 | 64, 611 bd 
New York__-_----------------- (1) (1) (1) (1) (1) (1) 510, 990 457, 025 120, 570 114, 507 |_---..--]-2---2- ee 706, 450 731, 506 Oo 
North Carolina._._-.-...__---- (1) ti 3 ¢3) (1) () 681, 980 806, 788 215, 110 212, 068 |..--....]---.....-- 911, 590 J, 213, 124 oS 
Oklahoma. ....._-.-.-..------- () G 1) (1) ween eene- |e ene]. (4) (1) ww enn enn ne |e eee | cee ne [eee een eee 48, 910 200, 698 i 
.Oregon....-..-----------------|---- == |e een fen] ne een en eee |p en [eee eee |e eee ene |e |e ee [pee eee eee (1) (#) £ 
Pennsylvania.._.......-.-.--. 2, 520 1,140 | 8,610 8, 640 f (1) ¢3) (1) (1) (2) (1) ()- 136, 380 314, 027 fad . 
Rhode Island......-.....-.-.-- (1) (1) we ee none [nee ee nee i () 36, 300. 37, 224 |... [ee fee fee 45, 140 273, 295 co 
South Carolina......._----_._- (1) (!) (1) (1) (i (1) 254, 530 354, 892 134, 720 124, 646 |_......-|--.--.-..- 416, 500 834, 409 8 
South Dakota. _..-------------|eeeewceene|-eeennneee|eweecnne|-eneccneee|-eeeceneee|eneeeceeee!| | (Y (hf 3, 270 284, 185 
Tennessee. ....---.-----------.]-.--------|---------- |e [eee fee ee 21, 790 17,978 |.-..-...--|--..--- |e. eee ee 21, 790 17, 978 
Texas......-..----..--_---_-_-_- |---| ee] [eee (1) (1) mew ence nn nn [nnn en nn fee ee nn |e eee ene [ewe ween |e een een 22, 040 47, 413 
Vermont...._...--....---..--_-]-------.--]_--------- |---| |e eee [ne eee ee 16, 310 22, 756 |....----.]..---.---|[---...-|-----~-- ee 74, 630 1, 938, 770 
Virginia. .....-..-.--.-.---..-.]----------|---------- |---| ee |e] + 484, 280 553, 592 (1) () meee enne lone een ee 495, 280 616, 092 
Washington____...--.---_----_ |---| (1) “Q) 3, 770 1, 623 230, 980 119, 801 |... 2 ee }ee eee (!) (1) 243, 170 165, 923 
Wisconsin. _.....-.---..---_.-_|._---.---- |---| eee eee (1) (1) 52, 270 38, 165 |..........|--..-.-.-.| 2,540 $12, 465 61, 210 615, 173 
Undistributed.........--._---- 68, 740 87, 840 | 35, 020 32, 373 133,310 141, 479 292, 360 314, 338 133, 870 117, 249 | 19, 140 45, 266 111, 450 124, 821 

599, 280 534, 921 | 50, 280 55, 984 802, 340 685, 950 | 3, 953, 440 | 4, 155, 337 700, 530 612, 550 | 21, 680 57, 731 | 6,013,990 | 13, 507, 165 

I Included under ‘“‘Undistributed.”’ ,
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The district surrounding Barre, Vt., is the most productive area in 

the United States for memorial granite. Therefore, production figures OO 

as given in the following table are interesting. : 

Monumental granite sold by the quarrymen in the Barre district, Vermont, 1 932-86 1. 

nnn 

| Year Cubic feet | Value Year Cubic feet | Value 

: 1932......................| 618,890 | $1,549, 113 |) 1985._.-------------------] 676,820 | $1, 844, 006 
1983.2) 8568; 570 | 1, 405, 270 |] 1986 2__------.------------| 797,000 | 2, 187, 000 coe 

, 1934_._........-----------| 709,820] 1,878, 644 | 
Oo 

1 Barre granite is sold also for construction, paving blocks, and crushed stone. 

2 Subject to revision. 

Basalt and related rocks (trap rock).—Basalt and related rocks are not 

used extensively for building purposes, but sales in 1936 were more than 

three times as great asin 1935. The following tables show production — 

by uses in 1935 and 1936 and by States in 1935. 

Basalt and related rocks (trap rock) sold or used by producers in the United States, 
1935-36, by uses | 

a 
| 

, 1935 1936 ! 

Use 
| 

Quantity Value Quantity Value 

nv 
fn 

Building stone._......--.-------------------cubic feet-.] 46, 440 $4,232 | 150,000 $82, 000 | 
Approximate equivalent in short tons--------------- 3, 980 |.----------- 13,000 |.....------- 

Rubble_.....------------------------------short tons_- 26, 620 15, 571 25, 000 - 10, 000 : 

Riprap_... 0s s-- so seceeeeeeeeeeeen-a-e--------0..--| 1, 080, 450 945,304 | 650,000 | 580, 000 
Crushed stone........---------------------------0----| 8, 556,610 | 8, 345, 422 10, 530, 000 9, 700, 000 

Other useS.....--_-_---------------+---e0--------d0---- 4, 340 4,421 22, 000 28, 000 

Total (quantity approximate, in short tons)-.----| 9, 671, 950 | 9,315,040 | 11, 240,000 | 10, 350, 000 

1 Subject to revision.



Basalt and related rocks (trap rock) sold or used by producers in the United States in 1985, by States and uses | = 

Building, rough Rubble and riprap | Crushed stone Other uses Total 

Num- rr rn rr ae 

ber of Concrete and road : State acti ve metal Railroad ballast 

plants | Short Value {Short tons} Value |—#—H ——-|_-—_-——_ Short Value |Short tons| Value | 
Short | 

Short tons; Value tons Value 

Arizona... .....----------- een ene e ee 1 |------~-]-------- |. oo =e [eee eee e- (1) 0) wenn nn ewen |e nee n ene] eee e eee e |e one ene (1) (1) = 
Oalifornia.-.....-..----------------------------- 15 (1) 3 10, 910 $9, 951 315,460 | $297,975 | 109,480} $64,476) (4) (1) 439, 230 | $374, 782 5 
Connecticut..-...-.--.-2 2-2 eee eee 18 (1) 1) (4) (1) 1,310,810 | 1, 239, 058 79, 630 67, 961 |-...----|--------| 1,404, 550 | 1,313, 690 4 
Hawaii, ....0-sssssssssrcccrecceccecneecsecenee} 10 [enccneeefeeenceee] 9,470 | 5, 105 | 180,070 | *303,663} (1) a FG) (1) 191,300 | ‘311,87 S&S 
Idaho. -..-...-----.---.-------0------ eee =e 30 |--------|--------. 1). (1) 648, 020 677,721 |---------.]---.------} (4) (2) 650, 240 578, 674 ev 
Maryland...---.------.--.--------2-seecseeecee 6 |-.------|-------- ty |) 68,700} 104,870; () | @) [fell] 188,940 | 265,337 — e 
Massachusetts.....-..-.-.-.---.-senccceccenseee| 18 fo-nen-eaf--------] (1) 876,360 | 881,686 | (1) ()  [LLLILIPLLIIII] 903,890 | 907, 182 
Michigan.....-.-.-------------------0-------+--- 4 |-~------|--------|-- nena nnn [ooo -- =~ 41, 200 48,777 |.-----~---|---.------|--------|-------- 41, 200 48,777 & 
Minnesota........-------2 2-2 ne eee nen eee ] |.-------]-.--.--- (1) (1) f () (1) wenwenne| cone e ee en 8) . 

New Hampshire........-...-------------------- 1 |-------.|---.~-.~--]-----------|---------- 1 1) oe eewe neon] enon cenawe| -orweone [sere nne= 1 1). ss 
New Jersey... -- 2 nen eee eee nen enews 25 (1) (1) (1) (1) 1,018, 550 | 1,153,610 | 88,260 | 35,995 |-----.--]--------] 1,064, 980 | 1,200,082 > | 
New York......-sssssessssesesoseescsneessene] 1B [eeeteeee[enetgeceeeencccneee|eneensceee] |G @) Q) JLLIIIIIIIIIII) "680,980 | "627,444 by 
Oregon... ee een nnn nen e ene e ene 47 3 f (1) 1, 030, 490 800, 923 {..-.-.--..].---.--..-}-.----.-]--------| 1, 066, 010 829,219 fy 
Pennsylvania._.......-.-.-.-.-.---------------- 13 (i 1 1 1 412, 010 428, 251 78, 220 75, 477 (1) QQ). 489, 620 508, 398 oS 

Bd 3) c:\- 1 |.----.-.|-.-.---- 1) 1 (1) Q) (1) (2) [ewan wwe e |e nee (1) (1) S 
Virginia. .......-..--..------------------------- 2 a oe 1) 1 34, 210 46, 518 |-.-.-.-...|--..--.... f {3 35, 450 48, 443 PH 
Washington...........----.-------------------- 76 |-..----.]--..----] 1,018,060 | 891,663 | 1,418,170 | 1, 190, 732 (3 0) 1) 1) 2, 439, 820 | 2,098,851 J 

Wisconsin..._..-..-----------ee--- eee nena nee ee 1 |-----.-.]-~------ (1) (1) (1) (1) (1) (1) [eon -- nn] nee eee (1) (1) jet 
Undistributed..............-.-------.--.---...-/--..-..-} 3,930 | $4, 232 738, 630 54, 246 635, 470 700, 514 | 271,500 | 327,215 | 4,340 | $4, 421 166,700 | 207, 291 s 

270 | 3,930; 4,282 ; 1,107,070 .| 960,965 | 7,984, 520 | 7, 774, 298 572, 090 | 571,124} 4,340} 4,421 | 9,671,950 | 9, 315, 040 a 

1 Included under ‘‘Undistributed.”’ .



Marble.—Sales of marble were more than twice as great in 1936 as 
in 1935, and the sales value per cubic foot increased from $4.63 to 
$4.82. Sales of monumental marble increased moderately. 

Marble sold by producers in the United States, 1935-36, by uses | 

. . 1935 1936 ! 

Use | —_—_— es? [OO OOO 

oo. Quantity Value Quantity Value cv 

Building stone: | , 
Rough: | 

Exterior....-..-..-------.---.------cubic feet__ 26, 800 $62, 898 25, 000 $31, 000 
_ Interior_-_-.......--..--......-----------d0-... 21, 900 53, 904 105, 000 307, 000 

. Finished: . 
Exterior. .......-.-----.-----------------d0...- 123, 760, 431, 199 357, 000 1, 670, 000 , 
Interior.-..........-.--....-..---..------d0-... 195,990 |} 1, 158, 269 297,000 | 1,772,000 

Total exterior. ...-.........-.------.---d0_..- 150, 560 494, 097 382, 000 1, 701, 000 
Total interior_............-.....-----.-d0_... 217,890 | 1,212,173 402, 000 2, 079, 000 

Total building stone...--------.-------do....} 368,450 | 1,706, 270 784,000 | 3,780,000 

Monumental stone: oe ° = 
Rough. ...._...----.--.----------------------d0.... 57, 240 78, 930 90, 000 87, 000 
Finished_.-...-....--------------------------d0_~-- 243,130 | 1,442,751 262, 000 1, 591, 000 

Total monumental stone.....-..........---d0-._. 300,370 | 1,521,681 | 352, 000 1,.678, 000 

: Total building”Fand fn 668,820 | 3,227,951 | 1,136,000 | 5, 458, 000 | 

| monumental. -.--.--- |, »proximate short tons.- 56, 710 |_.---------- 97,000 }|_.....--.--- 
Marble for other uses (byproducts)..-....-.short tons-- 75,740 | 187,910 | 65, 000 * 220, 000 

Total marble, approximate short tons......------| 182,450 | 3,415,861 | 162,000 | 5, 678, 000 

1 Subject to revision. . . 

: Marble sold by producers in the United States in 1985, by States and uses | 

Building and monu- . 
mental (rough and Other uses Total . 
finished) | 

so State ——E————————————eeeeeeeee SS eo x= MTT nn 

Short tons 
Cubic feet Value Short tons Value (approxi- Value 

| mate) 

Alabama___......--..-.---.--| 18,530 | $108, 153 23,330 | $42,486 | 24,920 | $150, 639 
California_.........-....--.--- 4, 900 17, 000 2, 050 11, 536 2, 460 28, 536 
Georgia._......-..--.-----.-.- 186, 810 943, 276 7, 150 7, 154 23, 020 950, 430 
Massachusetts_._...-....-..-- 3, 400 8, 502 140 309 440 8, 811 
Missouri_...........--....--.- 87, 900 175, 985 6, 420 3, 827 13, 740 179, 812 
New York.....-..--.-----.-.- 16, 930 29, 806 11, 980 57, 192 13, 410 86, 998 
Tennessee_-___..--.---------.- 116, 490 613, 510 6, 830 19, 227 16, 720 632, 737 
Vermont._........------------ 194, 870 | 1, 130, 267 14, 720 19, 186 31, 290 1, 149, 453 
Other States 1... ..--2--- 38, 990 201, 452 3, 120 26, 993 6, 450 228, 445 

668, 820 | 3, 227, 951 75, 740 187, 910 132, 450 3, 415, 861 

a 

1 Arkansas, Colorado, Maryland, North Carolina, Utah, Virginia, and Washington. . | 

Serpentine ! (verde antique) sold by producers in the United States in 1935, by uses 
a 

Use Quantity Value | 

Building and ornamental stone_____....-----.-.---------------------cubic feet__ 7,990 $87, 657 
Rough construction, crushed, etc.-.....----.------------------------Short tons. - 162, 930 195, 073 

a 

1 Serpentine sold from dimension-stone quarries is included in the figures for marble; serpentine sold for 
road work and other low-grade material is included in the figures for ‘‘miscellaneous” stone.
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| Lnmestone.—Sales of limestone for rough construction increased a 
| little in 1936, while sales of cut stone increased greatly. More lime- 

stone is being used in private building. The following tables show 
sales by principal uses in 1935 and 1936 and more detailed data on 

| the industry by States in 1935. a | 

Inmestone sold or used by producers in the United States, 1935-36, by uses 

. | | 1935 19361 
Use rr | 

Quantity Value Quantity | Value 

Building stone ?_...._.....-._...-----------cubic feet_.| 6, 871, 320 | $2, 700, 747 | 9, 580,000 | $4, 700, 000 
Approximate equivalent in short tons___-..._.--._- 529, 810 |.---------_. 740, 000 |-.---------- 

Curbing flagging and paving_...._......._cubic feet__ 93, 700 44, 229 100, 000 55, 000 
Approximate equivalent in short tons...-.-.------- 7, 240 |.----------- 8,000 |-----..--.-- 

Rubble....-.....-..-------.-------------.-short tons-_- 185, 790 276, 569 250, 000 375, 000 
Riprap--..--...-------------------------.--------d0_..-| 1, 982,250 | 1,890,625 | 2, 200, 000 2, 000, 000 
Crushed stone. __-..-..---.-----------------.----d0--_-| 33, 775, 290 | 28, 880, 508 | 50,800,000 | 45, 400, 000 

- -Fluxing stone_.---...-..-------------------------do__--| 12, 191, 660.| 7, 902,717 | 17,630,000 | 11, 675, 00° 
Refractory stone.......-....-..---2.--2----------do___- 321,860 | 265, 506 400, 000 385, 000 
Sugar factories._...............--...-2.______----do_-.- 460, 460 640, 375 541, 000 757, 000 
Glass factories............-....-..--....---_-----do-__- 250, 930 414, 027 238, 000 378, 000 
Paper mills..-..--....---------...------..-..----d0_.-- 188, 090 339, 372 230, 000 360, 000 

. Agriculture_-__..--------------------------------do_-..| 2,140,370 | 2,656,728 | 3,411,000 3, 840, 000 
Other uses 3__-..-_-----..--_----.----------------do_.-.| 5,459,010 | 4, 657,362 | 6, 600, 000 5, 700, 000 

, ‘Total (quantity approximate, in short tons) _--.--|. 57, 492, 760 | 50, 668, 765 | 83,048,000 | 75, 625, 000 

a aS a 

1 Subject to revision. | | . 
. 4 Figures for building stone include small amounts of monumental stone. 

3 See table on p. 1196 for further distribution of limestone products.



Limestone sold or used by producers in the United States in 1935, by States and uses 

Building . Crushed stone 
nnn ESR 

Num Rough t Rough archit Finished (cut and Rubble Riprap C t d road 
° ough construc- . oug”a architec- nished (cut an oncrete and roa * 

State ber of tion tural sawed) metal Railroad ballast 
active 
plants nn, —_———_|-———--n— er saswr—e—e aa 

Short Cubic Cubic Short Short Short Short 
tons Value feet Value feet Value tons Value tons Value tons Value tons Value 

Alabama........--- 14 |... ----}.----2----|---------- soraoro7| wee cena nd | mec nn enn nnn | nnn nnn nn ne] ene - en eee () (4) 91, 900 $82, 053 |....------|-.------.. 

Arizona.....------- 6 | wen l eee ene ne| penne e eee n | eee ween [one e n= en eee nnn [en een ene [ene ee en ne fen en | ene cee ee (?) (1) (i (1) 

Arkansas.....------ 6 |.-----..--|----.-----|---~------- srrcoto74 wencceccee|-nnnnennn--|oeee------| ---e- ene ee () () 120, 530 123, 021 ( Q) 

California.....-...- 22 (1) (4) wee eeenne-|-neen ene ad] en ee ne ee] oe eee ee (4) (4) 26,960 | $66, 586 55, 730 59, 020 Q (1) 

Colorado....-.-.--- Q |.-.--..---|---------- (1) (4) Wee wn ne ee cco cccc eee ccncenn|secenecece lowe enw e een on cece cen [ee nee ewe enn een we nnn | pone ee een n| eee ewe een 

Connecticut--..-..- 4 |... 2 | eee eee ee ene nee enn end f ene nnn pee enn ne | ee nee lone eee [ne ee ee [ee ee nee ee (!) (1) ween ew eeen| noun ne nnn 

Florida......-.-.-.- 34 |...-.---.-|_--..-----]------~----]--------- (4) (4) wee ecwwene| snnnen-nne (4) (1) 1, 008, 550 777, 953 109, 640 $74, 317 

Georgia. ....------- ll |_....--.--]..-.------}e-- +e |e | ee ee |e ef oe ene |e eee [oe ee eee ee! 566, 310 464, 579 |......----|---.------ 

Hawali_.....-.----- 1|_.........-|_----u--uu |e. eee] ee |e ee |e |---| eee ee ee Q) (‘) wee nencne|aoneneeee- 

Idaho....--..------ 5 ||| eee | ee eee [ee ee ee ne [ee enn nee [poe en en ene | pone ne cone | en none n aoe [ener cee eee TR 

Ninois......-..---- 115 10,0890 | $31,126 |....--....|-..------4]----------|----------- 39,610 | $43,948 214, 220 | 213,880 | 2,965, 050 | 2, 106,582 | 389, 650 257, 572 be 

Indiana...-..------ 107 53, 030 27,473 |1, 585, 640 | $423, 996/|1, 170,900 |$1, 324,013 |--.-.--..-]-.--.--.--| 36,410 | 23, 035 | 1,072,020 | 853, 346 81, 280 60,323 © 

Jowa...--.--.------ 145 5, 070 3, 685 |....---...|.--------+]----------]----------- 1, 790 1, 623 53, 220 44, 267 | 1,641,290 | 1, 447, 369 (1) (4) 4 

Kansas.....-.------ 125 1, 900 2, 050 3 () 22, 490 17, 281 1, 990 2,570 | 234,550 | 284,778 | 1, 288, 070 | 1, 279, 514 188, 250 125, 705 

Kentucky...------- Q1 |... 1222. ] 22. ee (i () | (?) ) 7, 690 5, 403 68, 210 67, 047 | 1, 508, 150 | 1,404,821 | 199, 040 103, 670 . 

Louisiana.....-.--. 2 |. eel ee ee een n| owen eee nae | pene eee fn eee] ne eee | eee nn | eee enn [oe eee [oo ee eee ee (1) (2) (2) (!) . 

Maine...-..------- 4 | ceonseoeed CITT | IIT a) Qf 
Maryland.-.------- 8 (4) ‘ © eee el eee cccencelenecenece-|aece-necen-|-ceeeneee-|-eeeee----|---eeeneee|----------] 217, 580 234, 568 |...-2--- |e eee 

Massachusetts. - --- 8 |_......---]_-- ee | eee eee penne eh | pee | enn [oe nnn | oe ee nee |e nen nn ne [oe ne nnn [penn en cnn fee enon tenn] eee serene 

Michigan.....-.--- 17 ( (1) woe ceneee|coceceecee|eceeecee--]-ene-----e-|---o------f-eee-e----| 299,370 | 162, 789 842, 040 409, 750 27, 430 19, 683 

Minnesota. -------- ot 1) () 38, 200 23, 266 56, 820 116, 130 7, 810 4,632 | 167,510 99, 389 224, 850 168, 634 |..--....--]-.-.--...6 

ssissippi........- (eee ence coe eee|eeeeeeeece|ceeceeecet|-oee ne eee] ene ne ween ene [poe nee ene |e ene nnn pe eee ewe perenne ne nn [pene ene e eee | eee noon = ne [eee -- 22 

Missourl enn. 221 22, 580 40, 608 }.-.-.-----]---------L|----------]---.------- 53, 580 89,425 | 408,470 | 442,043 | 1,446,950 | 1, 479, 435 86, 890 78, 871 

Montana..-..------ 6 |.-....----|---------- (4) (4) | wen ecwnnen|ecneceneee | pene wennee| eee ene n ene |-n ne - eee n [eee eee e ee (1) ~(Q) ween nen eee nen ween ee 

Nebraska....---..- 15 () (4) cece cw c| ance ccccet|eneeeeeene| eee ennne-|-- een eene|-en-------] 109, 970 133, 035 71, 530 84, 308 |...-----.-]--.------- 

Nevada.-....-.----- 3 |_--.--.---|-----2 ee |e wanannnnne wee ee ewe | cece ceceeee|ecceeeeene| ene nena ne [ewe e en en ne] een cee n ee (1) (1) wine nnwece|-ececeecee | . 

New Jersey. .-.---- 3 |_.......--|_-....----|----------]---------) |---| --- ee |e ee oe ee | ee eee ee ee eee ee (1) (}) wanna neen|eneen ee nne 

New Mexico. ..--.- 8 |_._.--- elon cece wnee|enneeeeeen|-eee eee e ee [ene ee ane [eee eee ee [pee eee fee eee eee] A) (1) 53, 830 40, 843 (1) (1) : 

New York........- 95 30, 360 39, 621 |-..---.--- "wl ee ecee|eceecnecees|-ecene-ae-|-eeeenee--| 141,840] 146,464 | 4, 258, 780 | 4,027,677 | 565, 270 362, 854 

North Carolina. ._. Donn nee | cence ne |ccweweecee|ceeececece|--ceee enon |eneenen een e |-- nnn eee | eee ee enn e [penne een ne] an nen e nee (1) Q) fille f eee 
Ohio....-...------- 158 8,650 | 18,197 |-.......--|.--.------|----------|-----------| @) (!) (1) (1) 3, 029, 590 | 2,536,964 | 387,530 | 265, 757 

Oklahoma.......-.. . 22 |.-..-----|----------|------- woceeee nl voce eee nee |-enee ne nn ue |aeceewnnee}ee--------| 23, 080 17, 112 489, 950 317,388 | 132,360 77, 988 

Oregon. .....------- 4 |__......--|.-e-------|---------- |---| | ee |e ee ee] + eee (1) ai} wa wee enn nn|eeneneeene 

Pennsylvania......} 178 5, 960 7,738 |_---------|------- 2 |e nneeeee[eeeeeee--e-| (4) (1) () (2) 2,310, 610 | 2,431,232 | 204,160 | 199,360 

Puerto Rico.....--- 8 |---| enee nee [en eeeen eee wanenenes ceeecnnene|eacaeene---| 2,610 3, 087 |.--.----..|--.-.-----| 22, 200 32, 129 5, 870 4, 184 =



Limestone sold or used by. producers in the United States in 1935, by States and uses—Continued . = 

Building Co . Crushed stone _ eo 

Num-| Rough const Rough archit Finished (cut and Bubble Riprap Concrete and road | | - ough construc- ough architec- inished (cut an - Joncrete and roa : We. 
State ber of tion tural sawed) | | : metal — Railroad ballast . 

active / : 

plants |---| dE orn yp 

Short Cubic Cubic ; Short larg Short Short Short 
tons Value feet Value feot Value tons Value tons. | Value tons Value tons Value 

Rhode Island....-.. 1 |..........].......---|_0. ee} ee] eee || eee [eee een ee nee ee fee ee nnn Pew eee ewe [pw ene ne ne 

South Carolina_.--- 2 | wenn | cone enn ee een n enw wnn| one-one ne | ene ee eee | eee] eee [one ee | owe eee fee eee (1) -Q() jue] OU 

South Dakota...-.- 8 |... | eee en |e en een ee een ee enn | ne ne enn | oe ee ne eee ee eee ee ee ee (1) (4) 46, 350 $53, 263 |----..----]---------- as 

Tennessee....-.--.- 68 |). ne) new een nee ee ene ee ene nee wenn] pene nnn ene lee en ene ee on enn 16, 330 | $29, 286 |. 2,470, 760 | 1,825, 026 284,540 | $203, 214 Z, 

Texas........--.--- 48 (1) (1) (1) (1) (1) (2) wee eneece| ann en en nne 35, 980 35, 803 696, 600 661, 559 183, 890 117, 861 es 

Utah... ee 13 | ee eee een eee cee een | eee een | nee eee en eee enn | ne enn [oe eee ene [eee eee [eee ee nee e 38, 960 63, 155 1, 010 743 Eg 

Vermont....----.-- 8 |. 2-8 |---| nnn |p ee en nn [enn ne | pn eee ee [een ee nnn [oe ee cone e [eee nee 35, 600 60,929 [.----.----|---------- 

Virginia._.........- 73 | une neuen een eee nnn [on ne ene ene ene [oe eee ene oe ee eee 9,780 | $13,822 () (1) 1, 041, 560 | 1,003,494 | 417, 800 330, 673 7 

Washington_.._.-.- 8 |...-------|------- || en | een] eee eee (1) en) weencencenfenewnwcnen| . (1) > QC) fcc een wce|mewennewee TR . 

West Virginia... --- BT |-wn nnn ecne|concecenee|coceencec|sopeccssa | 2sss2ose-|sossecccene|-eeeceanee|-oeeneonee|-oeeeconee|-eezceoes-| 698,370 | 718,421 | 152,770 | 92,984 
Wisconsin._.._..-..- 123 107, 150 $77, 323 98, 440 $74, 397 |-..----..-|-.----.---- 4, 820 19, 607 117,400} 104,819 | 1, 557,980 | 1, 216, 568 54, 240 41, 069 by 

Wyoming......-..- i a ¢)) (4) wwe nn ce nn| cence owen nw eencee nn [encennnnne 6, 780 2, 950 112, 080 95, 236 19, 100 4, 623 ; 

Undistributed_.....)...----- 48, 260 68, 057 73, 180 45, 382 189, 250 | $365, 404 66,110 | . 92,452 | 21,950. 17, 392 268, 070 295, 727 132, 780 104, 484 BS 

1, 924 293,050 | 310,878 {1,795,360 | 567,041 |1, 448, 460 | 1,822, 828 185, 790 276, 569 |1, 982, 250 |1, 890, 625 |30, 151, 790 |26, 354, 559 |3, 623, 500 | 2, 525, 949 w 

1 Included under ‘“‘Undistributed.”’ | | a | A 
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Limestone sold or used by nroducera in the United States in 1986, by States and uses—Continued | | 

Fluxing stone Sugar factories Glass factories Paper mills Agriculture Other uses Total 

State Short tons| | 
Short Short Short Short Short Short : tons Value tons Value tons Value tons Value tons Value tons Value (approxi Value | 

Alabama. ........---.------- 364, 760 | $352,329 |.__....-.|--.------ i. www nnnnn [anne nnn ne |e neue e ee 44, 670 $61, 209 (1) (1) 506,910 | $509, 981 | 
Arizona.....-.-.-..---------- 1, 790 2,086 |.-2--n8 | nnn [been nen |e en eee |e ene nn [en eee nnn | pn enn wen [pee eee [eee ee |e ee eee eee 37, 290 55, 036. 
Arkansas....-.-.-----.------|----------- |e nee ene [en nn [de en ne [one ne [en ee [eee eee (2) (1) w--e-------|-----------}| 163, 980 165, 155 
California._.....-.-.-.-.-.-.- 15, 660 25,058 | 87,280 |$199,022 | 19,790 | $49,498 |.....--_.]...--.--- 680 1, 600 65,300 | $186, 859 326, 550 681, 192 
Colorado. -.-..-.--..---------- f (1) 62,470 | 71,961 |1....--..|_----..--]---------]---------|-----------|---- (1) (1) 280, 780 165, 610 
Connecticut....-.----.--.--- 1) (@) wewwnnnoe|----2e-e- (1) (1) ww ewe wenn |ncenne ene 21, 720 79, 660 5, 050 13, 824 29, 750 99, 370 
Florida. .....---.-.---- 22 | | |e | ee eee [be [en eee [oe ee [oe ee eee 23, 240 72, 342 72, 490 55, 450 | 1,216,390 | 1,021, 497 
Georgia...------------------- (2) (4) wn nennnne|-nne ee ne [bee nnn |-- ee [eee |e ee 31, 520 48, 932 (4) (2) oe 590 i 097 

. AWall_..------- nnn ne nnn eee een fee ee eee fee nnn [pee enn [beeen en [penn nme ee eee n en nnn [pon cme [eee ee enn eee ee ene een ee eee eee eee ee | | 
Idaho.......----------------- (1) () 21,100 | 36,467 {i...-...-|---..--.-|--...----}--------- |---| eee ee (1) Q) | . 24,110 43, 420 
Tilinois..........--...-.-.--.-- 836, 240 175, 567 |...-.----|-.-------|4-.~--.--]|---------|---------]------ee 349, 690 246, 935 82, 800 141, 709 | 4,387,350 | 3,217,319 
Indiana__....------.-------.- 48, 530 28, 916 (1) () (4) ¢3) wa nneune-|-------e- 194, 810 155, 757 123, 000 111, 489 | 1,826,830 | 3, 024, 414 

; Towa..---.--- ene ne en ene nee 9, 520 7,939 | 12,290 | 21,458 [1.2.22]. ~~. |---| 104, 080 82, 107 12, 030 36,870 | 1,840,080 | 1,645,987 %m 
Kansas. .-..---2--- on ne | nen [en nnn [ne nn nnn [ene ene [poe eee | oe ne nnn | ee ee |e eee 3, 780 2, 742 65, 290 42,786 | 1,786,180 ; 1,759,198 =} 
Kentucky.--....-.-.--------- (4) (1) we cen wn [nee e wenn | bene cn een fa ee em enn [eww ne nn fee eee ne 156, 740 86, 754 15, 710 23, 270 | 1,956,810 | 1,709, 330 © 
Louisiana... -..---ccas-ee--- sean een aees [etene easees [meee etenes [oes anaas eaeaeavean (owen enna e |p eee eee ee | same nanae (1) ¢ (4) (@) , (4) () 2 

Maine....-------------------} 4) (1) ww neennn-|---- eee [bee ee |---|) (2) 4 . : we vee nnnnee|eenee- eens 28, 720 56,899 ty 
Maryland -.--.....--..-...----|-----------|-----------|--------- |---| be ee |---| |  ee 1) (I 24, 370 45, 125 244, 150 286, 210 
Massachusetts............--- 9, 320 13, 727 |... -.----|_--------|L-.-----.4|---------]---------|------ =e 29, 860 103, 292 31, 050 125, 751 70, 230 242, 770 
Michigan.._........---------| 3, 778, 300 | 1,875, 801 (2) (1) (1) () ¢)) (1) 67, 310 37, 103 | 2,977, 470 | 1,480, 922 | 8,175,430 | 4,159,915 
Minnesota..-...-------------| GQ) |) 65,200 | 4, 202 gy f° oO 467,360 | 479,175 
Mississippl------------------ meme nen n nnn [ne cence enn n [one n eae [oe eee ne Lone een [oe ene |e eee [eee eee (2) —Q) we wen nnn nnn |e ene eee ne (2) (1) 
Missouri.....--.------------- (17,510 28, 542 (1) (2) (4) (1) we cen nenne|eeee nee ee 47,190 45, 638 - 81,050 190, 761 | 2,221,950 | 2,452, 036 
Montana. .-...--...---------- (1) 0) 16,220 | 22,181 |... 22-2]... ee} fee | |e eee (1) (2) 64, 430 62, 951 
Nebraska....-.--.---.-------|-----------|-------- ee (1) 1 w cence ne |- nnn ee ne |e eee [oe ee eee (4) (4) 10, 650 63, 129 203, 210 294, 805 
Nevada....---------.-------- 3 (1) I ween nnn [onan nnn nn | on nee n [pee enn | ee ene een [nee ee nee ee ¢ (1) 57, 170 69, 477 
New FOTSOY -~-nn-eeeennanooo7 1) 1 we nen ee enor nn nn nnn [pawn nennn [one e nnn | ooo nnn e |e eee e eee ©) (1) 1) (1) ot a ale, ot 

ew Mexico........-.-------]------ ene |e oe eee | oe nnn fen nnn ee ee [oe |e  e e [e ee ee ne | eee en ene eee |e ee , , 030 , 
New OK tron (1). . (2) we nen nnne |--- ee ene [Lene ee [ee eee nee (2) . () 45, 600 148, 583 | 1, 104, 640 662, 397 | 6, ais 450 | 5, wo 

or arolina.._......-...-|.----------|-----------|--2- ee |e een [Le eee] ne |e ene Lee ee |e en een ne |e ee een ne [eee ene |e eee 
Ohio...-.--.....--.--........] 1,988,970 | 1, 227, 561 1, 550 1,892 |, 118,080 | 190, 262 (4) (1) 157, 720 202, 497 166, 800 230, 800 | 5,874, 150 4, 686, 872 
Oklahoma. -.......--.--.-..--|--.-.---.---|----------- |---| eee (2) (1) wa en----e} ee eee (1) (1) weeneuwee---|---e-- eee 647, 450 419, 878 
Oregon....-.------------.~---|-----------|---- ------- |---| ee wee [Le [ee (1) . (ty 5, 420 24, 396 890 4,911 20, 710 50, 759 
Pennsylvania......---------- 4,018, 620 | 3,096, 464 |_....-...]..-....--]| 44,880 | 98,432 | 14,730 | $14, 225 131, 050 311, 699 266, 480 665, 268 | 6. 993, 4d 6, 826, 74 

, uerto Rico. --....----------|--2- enn fn nw nn nn [one ee [pee nn |e en fon ne nee [eee nen [pee ee een [nw we ew ene [eee e nn nnn [pene enn w eee , 39, 
Rhode Island.....-.........- (1) (1) we cee ween meee nn peewee nn [pew e ne no [een cee eee een [pee enn ee ene e nnn en [eee e nee len nee nn eeee (2) (2) . 
South Carolina. -...-...-----|----------- |---e enn [nnn ne [ee enn [bene ene [pee eee one eee [eee nee (1) (2) GQ) (2) (3) (1) . 
South Dakota. -.......-..-..]--.--------|.---------- (1) (1) pw nn nn nnn (nana n= ane | nnn ee nnn [one ee ee [ee ee eo ene wee een | ween nn ewe we leone enna nne 51, 610 57, 541 feo 
Tennessee..----...--------.-| . 10,970 12,320 |_....---|-.------- | —Q) Q) juslw fe] 181,870 | 251,360; 4) (2) 3,001, 760 | 2,373,975 fast 

CO



Limestone sold or used by producers in the United States in 1936, by States and uses—Continued = 
En QO 

Fluxing stone Sugar factories Glass factories Paper mills Agriculture _ Other uses Total bo 

State Short Val Short | ya) Short | yay Short | ya) Short Val Short Val enor tons Val | alue alue alue alue |. alue alue approxi- alue tons tons tons tons tons tons | mate) 

TexaS........----..---------- 31, 090 $22,901 |_-......._].----.---].--------|-----.---]..-2 2 || (1) (1) 34, 890 $19, 897 | 1,000, 400 | $1, 188, 752 Utah... oe] 158, 260 46,919 | 20,240 | $34, 667 |_..--._._]---.-.2._/-2-2 eee} || 3, 310 17, 103 214, 780 162, 587 Vermont......---_--.---_-- (1) (1) wa nee wenn |e - eee eee] eee |e (1) (1) (1) (1) 2, 030 15, 922 43, 320 93. 936. Virginia. _...........--......| 214, 920 183,071 |-...--...]..----2--} 2} (1) () 135, 650 | $164, 296 316, 970 376, 458 | 2,160,290 | 2,089, 997 Washington-____._......_.._. (1) ¢3) (1) (1) ---------]-----.---] 48, 266 | $98, 189 1, 510 5, 967 420 1,912 123, 340 175,450 West Virginia...............| 867,870 606, 188 |_..---.2-} 22288 (1) (1) ween eee|----e eee (1) (1) 96, 320 88,065 | 1,719,990 | 1,516,096 = Wisconsin. -.......__.__._... (at) (1 wen newene [nee een fen e eee] e eee eee (1) (1) 296, 150 324, 935 40, 990 68,072 | 2,190,620 |. 1,930,008 ‘A Wyoming........_..-..-..8. (1) (yy 93,110 | 180,353 |.........|....-.---|-.----..-|-.------|---.-------|-..------_-|---- |e 232, 380 244,537 ty Undistributed...-........-..| 331, 430 197,378 | 156,200 | 122,429} 68,180 | $75,835 | 125,100 | 226, 958 54, 910 144, 632 188, 110 298, 347 272, 680 249,721 bg 

12, 191, 660 | 7,902,717 | 460, 460 | 640,375 | 250,930 | 414,027 | 188,090 | 339, 372 2, 140, 370 | 2, 656,728 | 5,788,110 | 4,967,097 |57, 492, 760 | 50, 668, 765 Ei . 
RM 

OT 

1 Included under “‘Undistributed.”’ 
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: STONE 1183 

Indiana leads all States as a producer of building limestone. There- 
fore considerable detail that has been assembled covering the in- 

dustry in the Bedford and Bloomington districts is presented in the 

following tables. 

Limestone sold by producers in the Indiana oolitic limestone district, 1932-36 
. . 7 . tanec . 

- Construetion Other . Total 

- Year Short tons 

Cubic feet Value Short tons Value (approxi- | Value 

| mate) 

1932._......------------+------| 5,927,350 | $5, 491, 276 136, 130 $35, 957 565,860 | $5, 577, 233 
1933_-..--.--------------------| 4,858,660 | 4,817,822 | ~ 150,140 80, 961 502,400 | 4, 898, 783 

| 1934_._.....-------------------| 2,795,510 | 2, 687, 182 183, 510 94, 611 386,510 | 2, 781, 793 
1935_--------------------------| 2, 764,870 | 1, 747, 245 160, 000 107, 000 367,000 | 1,854, 245 

| 1936 1_.-----------------------| 4,832,000 | 3, 138, 000 246, 000 231, 000 597,000 | 3, 369, 000 

a 

1 Subject to revision. . . 

Indiana limestone sold by mills not operated by quarry companies and by mills of | 

quarry companies from stock obtained at quarrves other than their own, 1932-36 
nnn 

Year — Cubic feet Value Year Cubic feet Value 

1982..........-...----.----| 1,404,310 | $2,375,274 || 1935_-.-.-..----.---------] _ 596, 630 $855, 621 
1933..........-.----------] +1, 198,430 | . 1,900,414 || 1936 1......---------.-----| 1,854,000 | 2, 285, 000 

. 1934_....-----------------} 648,750 | 1, 131, 677 an | | 

1 Subject to revision. oe | 

Limestone sold by producers in the Indiana oolitic limestone district, 1935-36, by 

| classes . | 

| a 

| 1985 1936 1 

— - —_—Class_ ——_______---—- Sp 

| Quantity Value Quantity Value 

a 

Construction: 
Rough blocks..-......-.----------------cubic feet._| 1, 585, 150 $423, 741 | 2,347,000 $698, 000 

Sawed and semifinished -_..-._.------.------d0_--- 591, 850 359, 942 | 1,029, 000 578, 000 

Cut...-.---- eee eeeeeeeeeeeeee-------------0..--| 587,870 | _ 968,562 | 1,456,000 | 1, 862, 000 

Total construction........-----------------d0_---| 2, 764,870 | 1,747,245 | 4,832,000 | 3, 138, 000 
Other stone_._.....--.--------.------------Short tons__ 160,000 | * 107,000 246, 000 231, 000 

Grand total (quantity approximate, in short 
tONS)..------------eneneneeeneeennnneene------| 367,000 | 1,854, 245 597,000 | 3, 369, 000 

nn 

1 Subject to revision.
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Indiana limestone sold by mills not operated by quarry companies and by mills of 
| _ quarry companies from stock obtained at quarries other than their own, 1 935-36, 

by classes — | | | | 

Sawed and semi- | | | | finished Cut | Total 
Sales by mills— fe 

: | Cubie Cubic | Cubic . . feet Value feet Value feet Value 

1985 | | 
Not operated by quarry companies.._...| 6,490 | $4,151 | 329,890 | $474,130 | 336,380 | $478, 281 Of quarry companies from stock obtained . 

at quarries other than their own...._-_|. 53,460 | 19, 058 206, 790 358, 282 260, 250 377, 340 

. 59,950 | 23, 209 536, 680 832, 412 596, 630 855, 621 

, : 1936! | ] — 
Not operated by quarry companies....__| 137,000 | 165,000 | 655, 000: 984,000 | 792,000 | 1, 149, 000 
Of quarry companies from stock obtained ; " 

at quarries other than their own~...___| 324,000 | 163, 000 738, 000 973, 000 | 1, 062,000 | 1, 136, 000 

. 461,000 | 328, 000 | 1,393,000 | 1,957,000 | 1, 854, 000 2, 285, 000 

1 Subject to revision. | | 

Sandstone.—Sales of sandstone for rough construction in 1936 in- 
| creased 77 percent in quantity and 124 percent in value over those of | 

| _ --: 1935. Prices sagged greatly in 1935 but recovered encouragingly in 
: | 1936. Ohio is the leading producer. _The variety known as blue- — 

; stone that is characteristic of certain districts in New York and 
Pennsylvania is covered in one of the tables that follow. , 

| Sandstone sold or used by producers in the United States, 1985-86, by uses 
. 

| | | - 1985 1936 1 
Use sh 

_ Quantity Value Quantity Value 

Building stone_-_-_..........._._._-....---_eubic feet_. 619, 620 $489, 048 955, 000 $850, 000 Approximate equivalent in short tons._..........__. 46,930 |_-..--.-____ 73,000 |_.--_---- Paving blocks___........-.........._---_....-number.. 289, 280 23, 119 352, 000 _ 24,000 Approximate equivalent in short tons__.._...._____ 3, 240 |-.---2 2 4,000 J... Curbing___..-._...-.-..........._.__._.._-ceubic feet __ 259, 360 258, 724 333, 000 323, 000 Approximate equivalent in short tons........_.____ 19, 860 |_..---______ ~ 25,000 J_.-- Flagging_-.______...............-._._._..___eubic feet... 222, 000 194, 704 325, 000 288, 000 Approximate equivalent in short tons...__._....___ 17,100 |___.--- 2 24,000 j.-.---.____- Crushed stone____.._____.__._______.___..__short tons... 1, 855, 780 | 1,978,948 | 4, 400, 000 5, 862, 000 Rubble.__._----..2. 222222 --_______.______... do... 13, 710 24, 206 20, 000 37, 000 Riprap --..-----..--.-----..._---__._____......-d0_... 347, 500 401, 205 554, 000 457, 000 Refractory stone (ganister, etc.)........_.....-...do.._.| 525, 320 709, 286 885, 000 1, 265, 000 Other uses._-_--.-..2.--..----.-.._-._.._...-..- do... 180, 350 488, 853 188, 000 172, 000 

Total (quantity approximate, in short tons)...--.| 3,009,790 | 4, 568, 093 6, 173, 000 9, 278, 000 
eee 

1 Subject to revision.



| Sandstone sold or used by producers in the United States in 1935, by States and uses 

. Building | Reftaciey Paving blocks Curbing 

Number , 
State of active | Rough construction | Rough architectural Dressed (saw ed and : 

plants : | $$ $$$ rr Shorttons|; Value | Number] Value Cuble Value 
Short 5 Cubic Cubic tons Value “feet Value feet Value | 7 : , 

Alabama. ............-.--..--..---------- 4 |...0-.----]------- = |---| ene] fee ee ee (2) (2) ween e wenn a [enn enw nn [enn e ee wwen [pane eceene 
Arizons..........-.....-.------------------ 3} 250 $100 |..--.-----]-.-----.-- | -- 2 eee ee [nee ne fe ee] ne ee ee [eee ee . 
Arkansas._.__............-----.-----.---- 2 jn nnn nnn nee enna ne | nnn nw een en [one enn nn [nee ne nn ne [pn enn nnn [ne nee nnn eee ee [ene een [ee ne eee [pene een [oem e emcees 
California. .........-.-.....-------------- 18 e f (1) (2) we nnnenenn|-nenen ene (1) (1) wenn nee nnn [enna ne nn n- [ene nee ee |e n-ne n nee | 
Colorado. ..........-.-.-.....--------..-- 7 i 1) (1) (1) mewn ncnncn nw emnenene 6, 290 $8, 713 wwe ter ee en lee ee ewe ewe lee ew tee ete | enna 

Connecticut._..........-....--.----.----- 1 |...-.-..--|-.-----4-- (1) (1) (1) ¢)) ween ewe nn eee een n en [enn nee ee [eee en ween [penne nce we [enw m enw ee 
Idaho... eee ne 2 (1) (2) wen wenn nnn [penne anne peewee enn [pe eee nwo [een eee [ener eee noe nen nn [ne eee ee [peewee ee [eee eee ee 
Tilinois. ........---.-----..----.-.22-- eee § |....------ |e ee] eee [eee] [eee eee ee (1) ¢3) ace ewww n [pena cee en [eee eee edn [ee wee nen ee 
Kansas.......---------------------- nee 6 (1) - Q) women wenn n pene n ene nn penn ne een | nee een een [een cee [eee cw eee pee ee mee [acne eee ee [one een ene n [pene een e ne 
Kentucky...........-..---.---.---------- 2 |-..-.--.--]-------4--|-.--------]---------- (1) (1) (1) 3 anew we nwen pe ee nnn enn [ene e ee wenn [ene nen eee 
Maryland..----------------------------=- 5 (1) (?) ween we cnen [none n enna e [ene nen e ne nen eee ene (1) ( mene wenn n [pow ee nnn n [ene ene nnn n [pene ene ne 
Mic igan........---....------.---------- 1 fou. wef ene ne [eee ne [ene nnn |e ne |e ee fee een fe een [ane enn Jee ee eee [ene nee Tj! 
Minnesota..........--.---.---2--------2-- 1 jiu fee eee] ne |e enn [en eee [en eee ene fee ee nnn [pee een nn |e eee enn [eee eee [pee een eee eee eee eee 
Missouri. ......-...----.----2-----2------ 1 |e.e.- eee] | eee |e eee [eee ee |e ee ee ene | eee [eee eee ne [ewneeeneee OO 
Montana.........-..--.------------------ 3 |----------]----- edo | oo een |e enn [ene enee [eee e eee] (1) (1) wa wwe een ne [enn e ween en [ene e nee ne [pene eee e ne 
New ABO -nnnn-ennnenzeonnnssonenenno= 1 (1) - (i) em eeweenne | epee enn e epee e ween ne [pene eee ene pe eee ene [ene eee eee | eee ene [neon e wenn [nee ee nen |e ene 4 
New Mexico............-.-.-.--..---.---- 1 |... - |e ye] | |e foe en [en eee ene [oon [pe en eee [eee eee ene [pene ene 
New York..........-...-.---.-.-.---.---- 58 2, 010 8, 27,150 | $11, 292 20, 560 | $54,425 |..-.......|--....-.--| 120, 860 $8, 839 90, 770 $91, 648 
North Carolina...........-...------------ 7 [owen anew nn | pone nnn dan pene w en nnn penn wenn nn pone new ne few ewe een een nee ee [pee wwe cee [pene ec ween [pew e ewe nen pene ne nenn ences cneee 
Ohio... ee ene eee 16 4, 450 29, 550 64, 140 32, 483 | 195,380 | 271, 296 (1) (1) macnn mene [anew enn eee QQ) (1) 
Oklahoma..................---.---------- 8 |..----- 2-2]. eee en [eee [eee nn ee ee ene [eee ene en [ee eee enn fee ne nn none peewee wn pee e een enn | cone eee nn poe newence 
Oregon.....~-..------0----enenne--------- 2 |--.-~----|-.2---2 de |---| fone [ee eee ne [oe en | nen ne nn [ee nen e [eee een ne [ee ene e [eee e ene 
Pennsylvania.......-......--.-.---.---.-- 52 5, 870 12, 5 890 2, 714 |_.-.-.---.]..---..---| 318,140 | 400,368 | 168, 420 14, 280 (1) (Q) 
South Carolina.........-.....-.---.-.-..- 6 [n-ne nn | nn wn fee nnn nen pene ene ene en nen fem nce enn [eee enn eee ene [eee ee eee eee eee enn [pene wenn [pene new ne 
South Dakota._.................--.-...-- 10 (1) Q@) | [-.--------]----.--2-- (1) (1) ween wenn lone enw n nn [ne nee wen owed ewe en [on ene wee [pene nee ene 
Tennessee...-.-.--....------------------- 6 |..--------]-.-----.-- ©) Q@) fon eee eee fen e [eeeeee f e fee ee [eee fe eee [eee een ee 
Texas.....-....--.------------eeee-- 7 | cnn c we ween [enn nen eden |e wee nn ewe ene nen nnn [pee nee nee [anew ence nn nem ew wm n en pwc ecw een [poe ee een [peewee we [owen e ween ew ee en eene 
Utah... 20 eee ee L [enn eee wei ne ene ee ne eee ee een ee cow [ene eee e [pene ee ewe [poe nee eee [ee ee eee [oe eee en [mene e en wn [pew ewe nnn 
Vermont.......---.-------n----e enn e ene 2 Jonna nnn n nn lpn nnn nen ne ene e nnn [nnn nnn fee nen [pete eee [ewe mene nn [ewe meme ne [pene een n nn fence nena e [peewee enn |peeenwncne 
Virginia... penne een ene ee nnn 8 |..--------] eee dee |e ne [ene nnn [nnn ee nn [pee nen pene nen [oe eee een [een eee [ene n wenn [ewe e een peewee cone oe 
Washington. -.....-.--..-----...----.----- 1 |-..-.--2--] 1.2 - 4. (1), @) (1) (1) one nn ee nn | one-one [eee enn [nee en [ene [eee eee 
West Virginia. 2222222222222 222222272.. 82 jun nen nnn | ne nnn | en en ewe enn ene e nn [ene nen enn n [owen een ene (1) (1) mew c ewww cn new ew wenn [pcan ween nn lene en enon 
Wisconsin....---------+-----------0-77-7~ 8 - 910 1, 295 ¢)) (1) weeenenece|eo-ee-----| 106,850 | 112, 229 |... 2222]... | |e eee 
yoming.......22.2 2-2 ewe ene e ence ee wewce wenn [pu wn mew den|eneeewneen poem eee n ne | come n ene nn [peewee ene [pane ee wens [pence enn ne pee e ween n [ence ence ne peeeweenen anne enenne 
Undistributed... wenn enw wc wnn cee cnn [eee cence 7, 440 10, 23, 260 15, 155 17,020 | . 39, 182 94,040 | 187,976 |.........-|-.-------| 168, 590 167, 076 

289 20, 930 62, 601 | 115, 440 61,644 | 282,960 | 364,903 | 525,320 | 709,286 | 289, 280 23,119 | 259, 360 258, 724 pmb 
| owed 

1 Included under “Undistributed.”’ . Ou



Sandstone sold or used by producers in the United States in 1935, by States and uses—Continued = | 

OO 
Flagging Rubble Riprap Crushed stone Other uses Total o> 

State Concrete and road | Railroad ballast | Short 
Cubic Short Short Short , tons feet Value tons Value tons Value Short Short tons Value (approxi- Value | 

tons Value | “tons Value mate) | 

Alabama. __--.----------------|----------|----------]------ +--+] ---- +--+ |---| -- eee 1) | (1) we wwe nnn nn| anne nen nnn |-- ene n|----------| 107,870:| $103, 407 
Arizona.._....--------.--------|---------- e+e ee] eee (1) 03) 1) (1) - wane enw ne| none ene e- |---| ----------| 49, 970. 25, 711 
Arkansas.........-..---.-....-|---.-----_]----------]_---------]----------|----------|--------- 1) (1) wa--------| 2-2-2 --- |e -----e |e -- ee -- Gy (1). 
California.......-..-.-...-.---- 7, 270 $4, 200 (1) (1) 17,890 | $19,555 | 840,790 | $330, 605 (1) ¢3) 54,730 | $40,181 | 445, 550 433, 259 rs . 
Colorado.....-..----.-.-------- £7 {3 woneen-eee|---- oe eee (1) 3 49, 130 41, 602 |...._.-.--|---.------|----------|----------| 108, 960 84,546 & 
Connecticut_...._.....---.---- 1 1) £3 (1) (1) I) flow a-a--|----- eee |---| eee |e] eee (1) {3 2 
Tdaho_____...--_-.-----_---.----|-.--------|---------- 1) (1) we ene pence ene n | nee eee ne nn [ee nnn [eee eee eee ene nnn [eee eee en [eee eee (1) (@) tx} 
Illinois....._-._.....-- 2-2-2 |---| eee | eee |e eee (4) (1) 17, 500 7,871 |. 02 ---.|------ |---| ee 18, 400 12, 869 bg 
Kansas. .._....-..------------- (1) (?) wee eee cen |oe ewe =| eee eee e ne |-e--------| 62, 860 67,458 |....-..---]-.-.-.---. (1) @) | 65,990 74, 565 i 
Kentucky. _._.-.---.----------|----------|----------|---2 |e | eee eee (1). (Q) jive |e |e eee eee | 2): (4) be 
Maryland. -___._...-.-.-------- (1) (1) wn neenneen|eeee------|----------]----------| 27, 210 37, 192 |.-..------|----------|----------|----------] 29, 040 39,525 a 
Michigan__....__..--..--.--.--|_---------|-------.--]-.-2-.-2--|------- eee |e eee eee [eee eee (1) (1) wenn enna | enn nen enn | ee nen enn ne | oe ne nee (1) (1) 
Minnesota._......-------------|----------|----------]----------]----- eee (1) (1) (1) (ly (1) (1) (1) (1) (Q) (1) be 
Missouri......-.....-.--..--.--|----------|----------|----------|---------- (1) (1) ween enee [one e ene ene] ene eee] een ened enn ee [een wenn] () es] 
Montana.-_..--..-------.-----|_---------|----------|---------- eee eee eee (1) (1) ween need | eee n eee n ee | eee eee nef eee eee [eee eee [ee eee ee (1) ” p> 
New Jersey..--...-------------|----------|---------- |---| eee eee |e en |e nee eee ee [ee een eee fen ee nee [eee eee ee [ee eee eee [eee eee eee (1) (i Bg 
New Mexico........-...--------|--.-------|----------|----------|----------|----------|----------|----------]-------e (1) (1) wn ne------ [eee een ee (1) GQ) 
New York..---..-------------- 79, 430 50, 578 |}... -.----}--- ao eee 6, 570 2, 643 177,470 | 232,075 |_...-.-..-|_.---_-.-- 1, 820 2,490 | 207,310 462, 410 © , 
North Carolina._..-.-..--.---.|-...-.-..-]----------]....---.--|.---.-----|-----.----|---------- 17, 280 14, 431 |_-.2 2 || ee ee eee 17, 280 14, 431 © 
Ohio__._---..--- eee 89, 210 90, 719 (4) £3 229, 210 312, 009 66, 730 65, 968 |..-.--.---}-...-_---- (1) (1) ~~} 360,690 | 1,061, 316 A 
Oklahoma-_._.._.---.--.-..---.]----------}-.-------- (1) Wo Jl wa |--------ee (1) () weneene nee | ee ee eee} eee [eee eee (1) (1) . 
Oregon. __._-------------------|----------|----------|----------|----------|----------]----------| @ (1) |---.------]----.-----|----------|----------] _ @) (1) fet 
Pennsylvania.__-.-....---.----- 24, 410 18, 059 2, 580 $2, 515 17, 680 17, 012 250, 590 309, 205 46, 510 $44, 922 » Q) (1) 657, 010 837, 397 8 
South Carolina._..............|--..---.--]-.--------]----- 22 -|------ i} e |e ee (1) (1) ween enn n nee eee eee eee [eee eee ¢)) (1) =] 
South Dakota___....---_..---- (1) (4) weneennnn-|-------ne- (1) (1) 151, 700 190, 510 1, 430 1,573 |...-....--|-------.--] 154, 430 220, 795 
Tennessee. __-.--..----.------- 13, 460 30, 219 (!) (1) waceeenn--{----------| FD (1) we ew enn e ne | once ne eee eee ene | nee nw new 23, 360 58, 822 
TexaS.__.------- 2-2-2 ne en ee ee ne eee | ene ene ne eee ee 180 263 32, 940 33,985 |..--------}---.--.-.-]----------|------ eee 33, 120 34, 248 
Utah_.... 2222} eee eee |-- eee] eee] | eee (1) (1) ween nee fee ee eee eee [eee eee [eee nee (1) Q 
Vermont__._------------------ |---| eee] ee |e] eee () (1) ween een | ene eee ee] eee eee [eee ee (1) 1) , 
Virginia..___..-.--------------|----------]----------|----------|----------|----------]----------] 104, 940 103, 030 (1) (1) () (1) 160, 020 132, 368 
Washington. ........_-_.....__-- (1) (‘) wee eee eee | enna een ene (1) ~ (1) ween nnn eee enn eee ee eee | pee ee een eee eee ee [ewe eeeeee et} | OY @) 
West Virginia. _...........____|_--.---..-|-----.---- (1) (1) waeeee-e--|----------| 118,970 | 167, 235 |---| [ee |---.----| 177, 680 228, 939 
Wisconsin. ......-.....--..---- (1) (1) (1) (1) pw eenennne| eee nee (1). (1) wenn eeeen| eee eee ee ee (1) (1) 214, 850 558, 867 
Wyoming_..._.._...-.....----|-----.---.|----------|---- |---| ef eee 12, 680 16, 084 |... -- 2 fel eo| ee] 12, 680 16, 084 
Undistributed.__......-._._.-- 8, 220 5, 929 11, 180 21, 691 75, 970 49, 723 227,140 | 189, 505 149, 910 125,697 | 123, 800 446, 182 170, 580 168, 543 

222, 000 194, 704 13, 710 24, 206 347, 500 | 401, 205 |1, 657, 930 /|1, 806, 756 197, 850 172, 192 180, 350'| ° 488, 853 |3, 009, 790.| 4, 668, 093 

1 Included under ‘‘Undistributed.’”’
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Bluestone sold in New York and Pennsylvania in 1935, by uses ! 
nr 

| Building stone Curbing Flagging Other Total 

State Cubi Cubi C bi Short ‘tons. ubic ubic ubic or 
feet Value | “Feet Value feet Value tons Value oe ; Value 

| mate) 

. New York..._---..| 47, 560 |$62, 564 | 68,090 |$78, 674 | 79,280 |$50, 424 | 49, 250 $68, 468 65, 690 |$260, 130 . 

Pennsylvania...-..| 2,460 356 . (2) (2) 217, 760 |211, 549 350 574 | 1,940 12, 449 , 

50, 020 | 62,920 |768, 090 if 78, 674 |297, 040 |261, 943 | 49,600 | 69, 042 | 67, 630 | 272, 579 
I 

1 Figures included in foregoing for sandstone. 
2 A smal] amount of curbing is included under flagging. 

Miscellaneous stone. —Production of various types of stone that do 

not fall in any of the groups already discussed is shown in the follow- 

ing tables. 

Miscellaneous varieties of stone! sold or used by producers in the United States, 
1935-36, by uses 

a 

1935 1936 3 

. Use | 

a, . Quantity Value Quantity Value 

| 

| Building stone_....--.----------------------cubie feet_. 133, 910 $259, 389 360, 000 $510, 000 

Approximate equivalent in short tons...--.-------- 11, 260 |-.-.---.---- 31,000 |_..--------- 

Riprap and rubble. ....--------------------Short tons_- 709, 270 574, 337 780, 000 1, 000, 000 

Crushed stone........-.-------------------------d0....| 5,912,870 | 4,927, 217 7, 000, 000 6, 000, 000 

Refractory stone (mica schist and soapstone)....--do_--- 19, 140 185, 440 31, 000 170, 000 

Other uses. ...-.-.-------------------------------0_..- 185, 570 433, 190 90, 000 665, 000 . 

Total (quantity approximate, in short tons)....---} 6,838,110 | 6,349,573 | 7,932, 000 8, 345, 000 

nn
 

1 Includes mica schist, conglomerate, argillite, various light-colored voleanic rocks, serpentine not used 

as marble, soapstone used as dimension stone, refractory stone, and such other stone as cannot properly be 

_____elassed in any main group. = a a 
2 Subject to revision. a ~~ oT rs



| Mascellaneous varieties of stone sold or used by producers in the United States in 1935, by States and uses = 
a, 

N Buitding Riprap and rubble Crushed stone Other uses Total ge 

um- Concrete and road ‘ 
State petive | Short | yarme | Short | yaiye |———Zmetal | short | vate ‘approxi | Value 

plants | tons tons Short tons} Value Short Value tons mate) 

Alaska. _... 22 - eee 2 |---| ene fen ee fee (1) (1) wee mee enn pone wee enn [peewee ene n [pee eee eee (t) Gd). . 
Arizona... 202 eee eee ewe 6 fou. -2 |i ee |e eee 65, 230 $76, 473 |---| eee |e [eee eee 65, 230 $76, 473 
ArkansaS..-..-.-.------.----2-0+---00ee=-~ 3 [ITI (1) (1) Oo Faas-aaa Fguaz-ana | 1, 100-079 |, 182 708 
California..........----.-.--2.-.- eee ee 83 () (1) 633, 340 | $521, 699 | 1,018, 100 764, 243 (1) ? 112, 180 | $117,974 | 1, 818, 360 | 1, 437, 760 . 
Colorado. .-...-..------------en ene ene n ee 5 [.--.----|------ e+e |---| eee] = 598, 480 674, 260 |_...------]------ 28 = |e ee nee |e e ene --| 593, 480 574, 260 

Florida... ---..-..--.+.-.--.2sceeeeveeeeee 1 |.2-..-2-|-ccccc-cee|cseeneecee|ec-eee-e--} QQ ( voecasacce|onccsgacee|-occseneecfeceeecees-] Q) (1) 
Idaho. ._..-.----- ee eee eee eee ene ee 3 |..--.---|..-------- (4). (1) (1) (i (1) (1) wenneennnn|eoeeneeeee 12, 130 8, 956 
Tilinois. 2-2-2. ee D [own wenn en |e nee eens |e eee | nee eee 3 (1) mene ce enn= [anne ene e nn [nnn n een ene [een nee eee (1) (1) 
Indiana. .....-------------eeeee een e eee nee 1 |...--..|_-------- |---| nee 1 (1) weenenene|-nnceenene| cneeeneee|-cneenneee (1) (ty = 
Kansas... 0-2 eee ee nee eee 1 |__wuee | en [ee fee eee} @) . 7 wenn nnn nnn [owen eee e | eee |e eee (1) (3 ms 
Maine... 2. eee ee cee eee eee ee ] ese wave eetauw Ze ewerzeecous wa ® eer ewe te leawecr eee fi 1 see woan we ee Prete nae w ei aan seecn awe e lw ete e ee eee (1) (2 4 

Maryland_-.-....-.---2-.- ee eee eee 5 | 8,860 | $15,043 (1) (1) 1 (i (1) (1) — (@t) Q) 89, 560 118,385 
Massachusetts.......-..--..-..--..-------- 4 |u| ete [eee eee a (i (1) () wenenenee-|----------}| 279, 060 394, 900 as) 
Michigan..._.-.....---------eeeee eee eee 3 |e ane] wwe ee nen funeeeeenne[eneeeeeee-| (1) (t cececcennefeceeecees-{ (1) (1) 14,300 | 106, 770 Bi 
Minnesota.........------------ ene nn eee 1 fone eee fee nnn |e eee nn Jen ene nen |e eee eee |e eee [eee eee ee (1) (1) (1) (1) 
Missouri.........--------------ee eee ee 3 |i une |_w-- eee fone [-une------| 15, 910 21,668 |_...--..--]-..-------|----------|-----ee--| 15, 910 21,668 
Montana....-.2-2.----- ane een ene eee ee 12 jin efi ee fen Jane eee 108, 020 109, 024 j_.--- ef} ffi}. 108,020 109, 024 
Nevada_-_-...--2 2 33 {..------f..-.-- ~~ | ef --| 1,086, 070 421, 573 |... {..-------|_.------|----------| 1,036, 070 421, 573 i 
New Hampshire........-.--.-.--..-------- 2 tf fee [eee eee () (1) wenewnnnne lane ee nese (1) (1) (1) (t) > 
New Jersey...------.--- eee eee eee ee 3 (1) (2) (!) (1) ( Q) we wwnncene[onnnneeeee (1) (1) 33, 220 35, 078 Ss] 
New Mexico_....---.------.----.--- eee ee 21 [if e |_| ----| 1,091, 660 836, 460 |_.....-.--|_.--..-..-|.._-..----]....._..--]| 1,091, 660 | — 836, 460 bd : 
New York...-....------s--s-ceseoeneeeeees 18 | (1) ()PTITIITTY TTT 03 (M000 |LIIIITII TIT) A 8 | 
North Carolina............-.----.....----- 83 }...-.---]--2---.2-- |e | eee 185, 890 194, 619 |_.-...----}--- ee] |e 185, 890 194, 619 S 
North Dakota..------.-------------0+e---- y [TTT 5 () 000 PTTITITITIT TITTY TTTT ( 5 
Ohio... 2. oe ee eee ee ee 2 |---| eee fee ee ee fee eee] 0 0 (t) ¢ S 
Oklahoma.._.-...-.--.---.-------e eee 2 |e |e fee [eee (1) (1) wee e ne enne [penne eeee 1) 1) (1) (1) be 
Oregon.......-----.-.--------- ee eeeeee 6 [iw [eee Le eee 93, 300 121,101 |....---.--{-..--2.--- | 2 -- |e 93, 300 121,101 £6 
Pennsylvania........---...--.-...-.------- 53 (1) (1) (1) (1) 250, 450 242, 338 |_...---.-.|...----.-- 42,950.| 166, 332 293, 600 408, 910 & 
Puerto Rico......--...--.---.---..-.. eee 23 |.-------|.-- ee fee fee eee 67, 270 70, 816 |_..2-2--.- | |e J neeeee 67, 270 70, 816 
Rhode Island..........-.-..-------..------ 3 j_------.|---------- [owe] eee] 118,340 151,019 |_.---.----]..--------]ee eee] 118, 340 151, 019 
South Carolina....-..--------------------- 1 |_-------|-2--------|occeeeeee-|oceeeene--] OG TTT 6s (ty. 
South Dakota_......-.-...-..-..---------- 6 j......--].--------- |---| eee ee 20, 110 22,918 |..--------|__---- ee] n eee ee | eee 20, 110 22, 913 
Tennessee...--- eee eee eee we 2 fie eee (5 7 nen e wenn |onee een ne [pee n ew ncee|eeeen eee ee (1) () 
Texas. ..------------ ee eee eee 13 |. ee |e eee ee () 1) () (1) weeewmecee|----------| 192, 410 133, 341 
Vermont. ...-.- 2-2 eee 4 foe fe 9, 350 7, O11 fiw [le 9, 350 7, O11 
Virginia. ....-.-.--.--- 2-22 eee eee ll (4) () 1) ~  ) 45, 140 68,177 |__---..---{..-------- (1) (1) 50, 590 387, 889 
Washington_-.......-.-.2-.--.2-- eee 19 [... 2 2--|_ eee 1) (1) 176, 810 197, 978 (2) (1) (1) (1) 259, 560 258, 484 
Wisconsin........---------2-22e---seeeee ne 7 |o--2---|----------]| Q) (1) (1) (W]e elle] 28, 720 13, 058 
Wyoming. .....----.------ eee 3 |..--.---|----.---~-]...----~---|---------- 20, 080 21,097 |_.-.-----.]---_-- ~~} eee 20, 080 21, 097 
Undistributed........-....--....---.-.-...|-.------| 7,400 | 244,346 75, 930 52, 638 829, 620. 901, 798 173, 040 | $129, 654 49,580 | 304, 324 180, 820 236, 303 

362 | 11,260 | 250,389 J 709,270 | 574,337 | 5, 739, 830 ! 4,797,563 | 173,040 | 120,654 | 204,710 ! 588, 630 | 6,838,110 | 6,349, 573 

1 Included under ‘‘Undistributed.’’ 2 Includes various portable plants operated noncommercially but combined as 1 plant.
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STONE | 1189 | 
Trends in the use of building stone—Dimension stone depends for | 

its markets primarily on the building industries, principally on build- 
ings of the nonresidential classes. Figures 82 and 83 show graphically | 
the trends in sales of the principal building stones in relation to total | 
building and nonresidential building from 1927 to 1936. The upturn 
in building in 1936 is reflected in the increasing activity in sales of 
stone. All classes of stone show substantial gains in sales, but marble 
sales increased most. 
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FIGURE 82.—Sales of limestone and sandstone, compared with total building and nonresidential building, 
1927-36. To facilitate comparison, unlike units have been reduced to'percentages of the 1927 value. Stone 
figures are from the Bureau of Mines and include rough and dressed stone; contracts are from F. W. 
Dodge Corporation. | . 
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ing, 1927-36. To facilitate comparison, unlike units have been reduced to percentages of the 1927 value. 
Stone figures are from the Bureau of Mines and include both rough and dressed stone; contracts are from 
F. W. Dodge Corporation. | 

Trends in sales of memorial stone——Sales of memorial granite 
increased 23 percent and of marble 17 percent in quantity compared 
with 1935. Prices of both kinds were a little lower than in 1935. 

153336—37——-76
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NEW DEVELOPMENTS | 

Recent changes in tariff rates on granite may influence foreign 
| trade. The tariff on unmanufactured granite—25 cents per cubic foot 

| under the Tariff Act of 1930—was reduced to 20 cents under the 
reciprocal treaty with Sweden and later to 12% percent under agree- 
ment with Finland. The present rate is equivalent to about 10 per- 
cent ad valorem. The duty on manufactured granite which was 60 
percent under the Tariff Act of 1930 was reduced to 30 percent under 
the Finland treaty. _ 

According to an item in the Monumental and Architectural Stone 
| Journal (London), the granite industries of Aberdeen, Scotland, have | 

developed a new and better process for polishing granite, but no details 
are available. | 

| A new building unit known as “insulated natural stone” is now manu- 
factured in Milwaukee, Wis. Two-inch slabs of Briar Hill (Ohio) sand- 
stone in random lengths and in heights of 24%, 5, and 7% inches are set in 
the center of a mold, and light weight concrete is filled in on both sides. 

| The sandstone slab is then split in the center, producing two building 
units, each consisting of 3 inches of light weight concrete faced with 1 

. inch of stone. The bond between the concrete and stone is firm. 
| A summary of recent accomplishments with the wire saw in slate, 

limestone, and sandstone quarries has recently been published? 

| FOREIGN TRADE? 
Imports—Foreign trade in stone is confined chiefly to dimension 

stone. Imports in 1936 increased 20 percent in value over 1935. 
The following tables show the value of imports for a 5-year period and | 
the quantities and values by kinds imported in 1936. 

Value of stone imported for consumption in the United States, 1982-36 

1932______..___...---...-. $766, us 19385__..._-___________.__. $556, 584 
19383__-_-----------------. 586, 643] 1986___.__________________ 665, 983 
19384_____-...-..--....--.. 413, 301 

Stone tmported for consumption in the United States in 1936, by classes 

| Class or Value - Class orem Value 

Min biceks, rough, ete. Quartzite-—_—--. ----Short tons._| 50,704 | $91,120 

| . sawed... ieee 60, 8s $256, rd Rough... __......--cubic feet__| 48,905 | 67, 125 
Slabs or paving tiles . Dressed_..-------------d0_.-- 12 60 

“allotter magia e-| 909m) sega ear [a 
osaic cubes of marble or onyx: Dressed...._................. | _ 5 471 

Loose.....-----.----pounds.- __5, 609° 609 __ 140 Rough (monumental or build- oe 
Granite: -.--------| 360, 632 ing stone)_......cubic feet__| 2, 229 3, 688 

Dressed !..._....-cubic feet..| 16,227 | 67, 210 Rough (other)-.-..-----------|---------|__7, 050 
Rough...........-.....do0_...| 43, 089 63, 627 --------- 16, 209 

59,316 | 130, 837 Grand total.._.........._|-_.._----| 665, 983 

1 Also paving blocks valued at $83. 

The following table gives imports by countries in 1936. The 
principal gains were in imports of marble and travertine from Italy. 
Onyx marble imports from Mexico more than doubled, but imports 
of this variety from Argentina were smaller in 1936 than in 1935. 
Granite imports were about the same in both years. 

4 Bowles, Oliver, The Wire Saw as a Tool for Cutting Slate and Building Stone. Amer. Inst. Min. and 
Met. Eng. Tech. Pub. 741, 1936, 8 pp. 

3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce.



Stone imported for consumption in the United States in 1986, by classes and countries 

Marble, breccia, and onyx Granite! Quartzite Travertine 

. Other nn (Oe 
building | Other 

Rough or Monu-| stone, . Total 

Country Manu- | Cubic mental | 0.@.8. | oping Cubic value 
factures | feet Value | Stone | (value) tons Value feet Value 

Cubie | vane | (value) (value) 
feet 

North America: 
Canada. ...--....--------- ee eee 192 $54 $105 9, 977 $8, 044 $1, 855 $6, 339 50,680 | $90, 500 |_-....-.--]----------]| $107, 386 

Cuba. ....--.----------------------- 2-2 eo [ee = |e - ne - eb e 552 |.---------]---------- 20 |_.--------|--------+-|----------|----------]---------- 572 

Mexico......-.0.---------- eee nee nen 8, 799 37, 4 82 |....--.-.-|---------- 6 |_.--------|---- eee ee |e ee enn [eee eee [eee eee eee 37, 587 

Total North America. _........-.-..-.--.----- 8, 991 38, 04 739 9, 977 8, 044 1, 881 6, 339 50, 680 90, 500 |__.-.-.-..]-.-------.- 145, 545 

South America: 
Argentina..............----------------.-------- 2, 837 72,Q91 |..----.---|_---------|--------- | --nn e ne [e eee |---| oo ee oe eee eee 72, 091 

Brazil_.. 2-2 eee 141 1,592 |.-.--._.--|--.-.-----|---------- |---| ee |---| ee | ee ee eee | ee eee eee 1, 592 

Chile... .--------- ne ene 30 BO |_.........|...---2---|----------|---ecee nee | eee ee nnn [pee ee eee [ene een ne [eee ee eee [penne eee 50 a 
Dominican Republic._...........----.----------]_---------|--------b-|---------- |-------e | --- -- feeeee e-- 63 |_..-.-----|----------]----------]---------- 63 a) 

Total South America........-.----------------| 3,008 | 73,738 |.-----..-.|----------|----------|----------| 0-68 [------ eee feee eee fee eefeeeeeeeee-| 78,796 4 

Europe: 
Belgium. ......-..-2-20--- ee eee eee 8, 871 31, 64 1, 047 |_..-...---|----.-----|----------|-----0---- |---| ee eee 889 $768 33, 464 

Czechoslovakia__.-..-.--.---------------eees---|---- eee neseeeo=h+ 22, 242 30 350 |_.....----|----------|_----------|---------- |e e ene |-e eee eee 22, 592 
Denmark..._..-..---.-..-..---2-- eee |e |e ee 2, 476 - 44 70 j....-..-.-|---.------ 24 605 |_..-...---]-.-------. 3, 151 

Finland.....------ oe eee nee (pee nenenencle 270 | 27,791 | 72,244 |_..-..-.-.|---.------|----- eee -| eee fee ee eee fee eee 72, 614 

France...---.-------.----- 22-2 ene eee ee 5, 465 16, 655 7, 833 16 48 771 |_...------|----------|----------|---- eee |e --e- 25, 307 
Germany ..-........-----.--------- eee eee eee 821 3, 74 1, 429 710 2, 282 481 |_....-----]--..------|---------- 12 60 7, 326 

Greece... .-.-- +--+ nn nnn ne een [oe ee een fone ee none 13 |..-.--2...|---------- |---| nee ee eee |---| eee |= ee 13 

Hungary.-..---.--------------------------------- 176 364 |_....._.__]....------|---.--.2--|----------|---------- |---| | |e - e----e 364 

Italy.._.------2--- eee nee ee----| 32, 414 86, 555 61, 480 |_-.-.-.---|---------- 187 |_.---.----|-..--.-..-|...-.---..| 48,016 66, 357 214, 579 

Netherlands... -_.......-..-.------.----------2--|-- |e ee 918 |_....._-_.|.--------- |---| eee | ee [eee ef eee nee |e eee 218 

Norwa)y..-~- 22-2 nen nnn nn een nn eee en wee [meee enn e [oo nee ee nee [ene eee ee 1, 375 2,885 |....------ 177 (2) 15 |_------o--}---------- 3, 077 

Rumania. ._...-2--- 2-8 eee nen nnn | enn een | pe ee we nnn |p eee een nn een ew foe ee eee eee 2,005 |....--.-.-|----------|----------]----------|---------- 2, 005 

Spain.......--..-.------------------------- ee 185 1,290 |_......--.|----------]----------|---------- |---| eee ee ee | eee |e ee eee ee 1, 290 . 

Sweden..__.......--.------- een |e eee ee |e eee 67 18, 250 39,461 |..-------- 256 |... -2.-.-|---- |---| eee 39, 784 

Switzerland.._......_._-._....----------.--2-- ee {eee |e 128 |..--_....-|-.---- |e eee [ne |e] eee eee 123 

United Kingdom...__...-..----2.----- eee 453 1, 680 3, 565 1, 137 5, 296 314 215 |_-.------.|_.---..---|-=--------|---------- 11,070 . 

U.8. 8. Ru. oo nee eee eee een [eee eee lee 19 |---| ee 30 |_..--.----|_---------|------- ee |e ene [eee eee 49 

Yugoslavia.....-------2-2---nennee nee n ence nnn ee penn eeec en [penn enncen 456 |oneeneccne|cncececene|-ceeceeenn [penn nen enn [owen ween n newer een n nn [ence enone [pee e een ene 456 

Total Europe......-.-.-.--.--.-----..-------- 48, 385 141, z | 101, 238 49, 323 122, 636 3, 788 648 24 620 48, 917 67, 185 437, 382 — 

1 Also paving blocks valued " $83. ? Less than 1 ton, jo 

|



Stone imported for consumption in the United States in 19386, by classes and countries—Continued eS 

Marble, breccia, and onyx — Granite Quartzite Travertine 

Other eee (ee 
Rouch building Other Total 

oug or monu-| stone ; ota 
Country Manu- mental | n.e.s. Short value 

———_———| factures | Cubic | 1.1, | stone | (value) oY | 6Value | Cubic | value 
Cubic (value) feet (value) tons feet 

Asia: 
China....2-2-- 22 eee | nee ee |e enone nee $199. 15 $152 $128 |... fee |e $479 iS 
Egypt. -----..22---- eee een [oe eee |e eee ne 6 |------- 22 eee [oe ee fee enn eee een eee eee | nee eee 5 om 
Hong Kong. - 22-222 nen ne ee een ne cence nn [penne enn een eee eee | pene ee een n [acne eee ee 16 j-..2---2-.|-o-- | |e [eee 16 I? 
India (British) _.......-.0-2.22--2..- |e eee 107 |.----- 2-2} eee [een [oe een nn ee ee nee enn |p e ene n lee nec eneee 107 es] 
Tran (Persia) ......-..-.---.--- 22-22 eee eee ee eee ne [eee eee ee 20 |-~.-------|------- 21 | nen ne [ee eee [ene [eee nee nn [pene eee n | cw enn eecun 20 kd . 
Japan... 22. eee eee eee nnn [eee eee ene e | enn n nena ee 1, 402 1 5 813 j-...---2--|-s-- ee [ee ee eee nee 2, 220 > 

Total Asla.......-----o eee eeeeeeececeeeeeee|ecneeee-ee[----------] 1,738 16 157 057 |...-------|----------|-----eee--|---e--neee[oeneneeeee] 847 
Africa: : = . | 

Algeria.........-.---....--.--.-.---------e-- ee 400 $8, 880 |.---------]------ ||| el eee renee [nn ceeeeewc| eeeceee ee 3, 880 ty 
Union of South Africa_.__.....2.2.2-2 2-2 enn |e ee ef ee ee nee | nee nee n neon enon lnc e eee neee | 2, 583 |.....--.--]---- eee |e |e ene |e eee 2,533 = f> 

Total Africa............-2---------2----e-- nee 400 | 8,880 |...-..---.}---------efee---e--] 2,888 [Lf ff] 6, 413 5 | 
Grand total. ......----.-..--.----..-..--------| 60, 784 | 256,922 | 103,710 59,316 | 130, 837 9, 159 $7, 050 50,704 | $01,120 48,917 | $67,185 665,983 6 —_—$— SA Ht te 

: eS 
| oe 

~]
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Exports.—Exports of stone, with which are included cement blocks _ - 
and other cement manufactures, increased about 2 percent in value 
in 1936 compared with 1935. The quantity shipped to Cuba shows | 
the most marked increase, but the total export trade is relatively 
unimportant. , 

| Stone exported from the United States, 1932-36, by classes 

a Oo - | a Other building ormon- | Value of | Oo 
Marble in blocks, umental stone (in- | other man- 
rough or dressed cluding cement | factures of | : | 

Year building blocks) stone (in- | Total value 
cluding 

a other l- 
ment manu-| . 

. Cubic feet Value Cubic feet | Value factures) 

1932. --__.--.---------------- 30,691 | $99, 943 73,098 | $75,558 | $273,755 | $449, 256 
1983__..-.-------------------- “11, 585 46, 031 29, 933 35, 588 244, 875 326, 494 
1934__.. .--.------------------- 11, 475 44, 979 43, 176 40, 311 354, 509 439, 799 
1935..-....--.-----.---------- 13, 466 55, 334 86, 761 62, 185 428, 481 546, 000 
1936__-....-.------.---------- 19, 815 81, 754 38, 579. 46, 902 427, 425 556, 081 

1 Figures not separately recorded for stone and for cement building blocks, and for stone and for cement 
| manufactures. . 

| _ - Stone! exported from the United States in 1986, by classes and countries 

| | Other building or 
Value of | | Marble in blocks, | Monumental) oan | 

rough or dressed stone (octane ufactures of 
: Country blocks) | stone (in- Total value 

SO rrr other ce- 
: : : ment manu- 

: : | Cable Value Cubie | Value factures) 

Canada.....-....-.-------------------| 10, 161 | $46,694 | 37,999 | $45,495 | $251, 436 $343, 625 | 
Cuba......--------------.---.------.- 6, 978 22,635 |_...-.----]------.--- 13, 009 85, 644 
Newfoundland and Labrador...-_.---- 1, 064 6,121 |...--.-.--[--.------- 1, 756 7, 877 

—~-—Gnited Kingdom ~2222s2ccescceeeccsce ; ——~ Os ——_}4 7 25,890 —_________ 

Other countries..........-.--.-------- 516 3, 131 437 1, 155 138, 759 143, 045 

19, 815 81, 754 38, 579 46, 902 427, 425 556, 081 

1 Figures not separately recorded for stone and for cement building blocks, and for stone and for cement 
manufactures. . 

CRUSHED AND BROKEN STONE 

Sales of crushed and broken stone in 1936 increased more than 47 | 
percent over 1935. The average price remained the same. All | 
branches of the industry, except stone for glass factories, shared in the 
advance. The most notable gains were in concrete and road metal, 
metallurgical stone, refractory stone, agricultural limestone, and 
riprap. 

The following table of salient statistics shows the quantity and value 
of crushed and broken stone sold during 1935 and 1936 by uses. 
Detailed data on asphaltic stone and slate granules and flour are given 
in the chapters of this volume on Asphalt and Slate.
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| Crushed and broken stone sold or used by producers in the United States, 1935-86, 
_ by principal uses 

| 1985 os 1936! 

| : Percent of 
Use Value | Value change in 

. . Short tons . Short tons 

: a Aver- Aver-| Ton- | AVer- 
Total Total age 

| — age age | nage | value 

Concrete and road metal_._..._.| 49, 487, 510/$44, 888, 513) $0.91] 72, 985, 000/$69, 032, 000} $0. 95/+-47. 5} +-4. 4 
Railroad ballast...--...-......-.] 5, 267,010] 4,011, 469 . 76] 6,315,000] 4, 830, 000 . 76;+19. OF. 
.Metallurgical-....--.------------| 12, 191, 660| 7,902,717} .65) 17,630, 000 11, 675, 000 . 66/44. 6] +1. 5 
Alkali works...---2.............| 4,090,980} 2, 188, 597 . 53} 4,420,000} 2, 110, 000 48] +8. 0] —9. 4 
Riprap.....---------------------] 4,919,110] 4,494,514] .91} 10,900, 000 7, 552, 000 . 69/+121.6) —24. 2 
Agricultural__..--------.--------] 24140,370] 2, 656, 728] 1.24) 3,411,000) 3,840,000) 1.13)+59.4| —8.9 
Refractory (ganister, mica schist, 4 . 

dolomite, soapstone) ---.---.--- 866, 320} 1,130,232} 1.30} 1,316,000} 1,820,000) 1.38)-+-51.9] +6. 2 
Asphalt filler _._.-.--------.-.---- 152, 040 363, 163} 2.39 (2) (2) weeee-|------]----- 
Calcium carbide works_....-...- 287, 340 135, 844 47 340, 000 170, 000 . 50}-+18. 3| +6. 4 
Sugar factories__..-.--.-.-------- 460, 460 640, 375} = 1.39 541, 000 757, 000] 1.40/-+17. 5) -+.7 
Glass factories_..-.....------...- 250, 930 414,027] 1.65 238, 000 378,000] 1.59] —5.2} —3.6 
Paper mills_._.-...-----.-------- 188, 090 339, 372} 1.80 230, 000 360,900 1. 57|/-+-22. 3|—12. 8 
Other uses_....------------------| 1,396,330] 3, 141, 863] 2.25} 2,247,000} 4,545,000) 2. 02 +60. 9 —10.2 

81, 698, 150} 72, 307, 414 . 891120, 573, 000}107, 069, 000 . 89|/+- 47.6 noneee 

Portland cement (including ‘‘ce- 
ment rock’’) 3_..........---_---| 719, 563, 000 (4) -|o..---] 28, 650, 000 (4) ft] 4-46. 4} 

Natural cement (‘‘cement rock’’)3_ 
Lime §.........--.--------.--.---| 5,974, 000 (4). J.----.} 7, 570, 000 (4) wae. | +26. 7] 

Total stone__--.-.---------|107, 235, 000 (4) __-.--|156, 793, 000 (4) waue--|446.2)------ 
Asphaltic stone_._.-..------------ 314,109; 1, 449,406) 4.61 547, 333} 2,420,792| 4.42|+74.2) —4.1 

Slate granules and flour_--.--..--| ° 226, 510] ® 1, 308,345) 5.78 289, 650} 1, 646,780} 5.69/-+27.9| —1.6 

A 

1 Subject to revision. 
2 Figures not yet available. 
3 Value reported as cement in the chapter on Cement. 

. 4 No value available for stone used in manufacture of cement and lime. 
5 Value reported as lime in the chapter on Lime. 
6 Revised figures. 

-. The following tables show the tonnage and value of stone of all 
kinds used in concrete and roads and as railroad ballast for a series of 
years and by States for 1935. Figures by States for 1936 are not yet 
available. | | 

Concrete and road metal and railroad ballast sold or used by producers in the United 
S tates, 1982-86 

OR 

Concrete and road metal Railroad ballast Total 

Year a | 

Short tons Value Short tons Value Short tons Value 

1932_.-...._-.----- 48, 020, 560 $43, 651, 774 3, 974, 540 $3, 239, 991 51, 995, 100 $46, 891, 765 

1933__..-_.-_------ 40, 857, 120 35, 843, 318 4, 633, 490 3, 175, 418 45, 490, 610 | 39, 018, 736 

1934_.....-------- 55, 244, 470 52, 471, 430 5, 323, 450 3, 995, 177 60, 567, 920 56, 466, 607 

1935_..-...--_----- 49, 487, 510 44, 888, 513 5, 267, 010 4,011, 469 54, 754, 520 48, 899, 982 

1936 1._._-_.-_---- 72, 985, 000 69, 032, 000 6, 315, 000 4, 830, 000 79, 300, 000 73, 862, 000 

nr 

1 Subject to revision.
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Concrete and road metal and railroad ballast sold or used by producers in the 
- United States in 1985, by States 

| Concrete and road Railroad ballast Total 

> State a - 

Short tons Value Short tons Value Short tons Value 

Alabama....-_...---.---------| 191,900 | 1 $82,053 |____-._----_|_--_-------_] 1.91, 900 1 $82, 053 a 
Alaska.__.....-.-------------- () (2) ~ eee eee -| eee (2) () 
Arizona_._.__-..--------------| 165, 710 158, 027 (2) (2) 1 165, 710 1 158, 027 

| Arkansas....-.-..------------| 251, 990 266, 294 81, 020 $81, 131 333, 010 347, 425 
California....-.-.------------| 2,134,860 ] 1, 784,415 277, 020 148,111 | 2,411,880] 1,932, 526 
Colorado........--.-----------| 684, 960 660,735 |_.-__.-.-__-|_..---_.----| 684, 960 660, 735 
Connecticut.....-.-----------| 1,326,790 | 1, 256,377 79, 630 67,961 | 1,406,420] 1,324,338 

-. Delaware__._-_------__---- oe (4) (2) wwn---- | eee eee ©) (2) 
Florida.._.__-----------------| 1 1, 008, 550 | 1.777, 953 109, 640 74,317 111,118,190} 1 852,270 
Georgia.__.____.-___--.-------] 1,029, 250 886, 019 (2) (3) 11, 029, 250 1 $86, 019 
Hawaii.......__--_--------.--| 1 180,070 | 1.303,663 (2) (2) 1 180, 070 1 303, 663 

- Idaho.._----------------------] 1 648,020 | 1577,721 (2) (2) 1 648, 020 1 577, 721 | 
Illinois__....._----_-----------| 1 2, 982, 550 | 1 2, 114, 453 389, 650 257, 572 | 13,372,200 | 12,372,025 
Indiana..._-__-.--------------| 11,072,020 | 1 853,346 81, 280 60, 328 | 1 1, 153, 300 1 913, 674 
lowa.--..--.------------------| 1, 641, 290 | 1, 447,369 (2) (2) 11, 641, 290 | 11, 447, 369 
Kansas. ..._-.------.---------| 1 1, 350, 930 | ! 1, 346,972 188, 250 125, 705 | 11,539, 180 |1 1,472,677 
Kentucky._..----_-----------| 1 1, 508, 150 | ! 1, 404,821 199, 040 103, 670 | 11,707,190 | 11,508, 491 : 
Louisiana.......--------------| (2) (2) (2) (2) 4) (2) 

Maine.__._..-.--------------- 43, 490 58,197 |.-.--._-----|-----_------ 43, 490 58, 197 
Maryland._..._...--------.--| 385, 450 465, 436 153, 340 193, 442 538, 790 658, 878 
Massachusetts______-.__.-.--_| 1.1, 292, 840 | 1 1, 410, 458 44, 730 40, 426 | 11,337,570 | 11,450,884 
Michigan_.____----...-..----- 891, 130 476, 667 27, 430 19, 683 918, 560 496, 350 
Minnesota.......-------------| 248, 600 190, 527 270 309 243, 870 190, 836 
Missouri..__..____------------| 1,462,860 | 1, 501, 103 86, 890 78,871 | 1,549,750] 1,579,974 : 
Montana__._.--..._-.._....--| 1128, 680 1 116, 274 |_-.- 2. Jitu] «1: 128, 680 1 116, 274 
Nebraska______.-.------------ 71, 530 84,303 |____-_..-.-_|----_--___-- 71, 530 84, 303 
Nevada_._.__--_-..--..-------| 1.1, 086,070 | 1421,573 |__..-.-_____]____________] 1 1, 036, 070 1 421, 573 
New Hampshire._.........-.. 17, 580 22, 581 |_| 17, 580 22, 581 
New Jersey....__-._----------| 1, 116,550 | 1, 274,045 1 38, 260 135,995 | 11,154,810 | 11,310,040 
New Merxico._______.__-...---| 1, 145, 490 877, 303 (2) (2) 11, 145, 490 1 877, 303 
New York.._._...__-___----.-| 5,488,300 | 5,270,520 | 1685,840] 1477,361 | 16,174,140] 15,747,881 

| North Carolina.______---___--| 1885, 150 | 1.1, 015, 838 915, 110 212, 068 | 11, 100,260 | 1 1, 227,906 
North Dakota--..-........-_-- (2) (?) won---------]-------- = (2) (2) 
Ohio..._..-.-.---._---.-------] 3,096,320 | 2, 602, 932 387, 530 265, 757 | 3,483,850 | 2,868, 689 
Oklahoma.._...-.._....------| 550, 280 358, 178 132, 360 77, 988 682, 640 436, 166 | 

| Oregon.......--_---------.----| 1,149, 140 938,663 |__..._---.--|___.____----| 1, 149, 140 933, 663 | 
: Pennsylvania_________________| 1 3, 223, 660 | 13,411,021 | 1323,890 | 1319, 768 | 13,547,550 | 13, 730, 789 

Puerto Rico. __._....-.--.---- 89, 470 102, 945 5, 870 4, 184 95, 340 107, 129 
Rhode Island___________-__---| 149,640 188, 243 |__..____.__-]..-.-__-.---] - 149, 640 188, 243 
South Carolina_.....___....--| 275,400 385, 065 134, 720 124, 646 410, 120 509, 711 

__ South Dakota......-.___-____| _ 1.218, 160 | 1 266, 686 1, 430 1,573 | 1219, 590 1 268, 259 
Tennessee... | 2, 548, 8 1, 880, 284, ’ , 828, 2, 083, 718” 
Texas_..._...._...-._...-.---| 911,570 826, 436 294, 520 148,707 | 1, 136, 090 975, 143 
Utah_....___.-..._--.-.---.---| 1 88, 960 1 63, 155 1, 010 743 139, 970 1 63, 898 | 
Vermont._...-..........-__---| 1 61, 260 190,696 |___._.______]_---------_-| 1 61, 260 1 90, 696 
Virginia....___..--.---.-.-..-| 1,660,130 | 1, 769,811 524, 200 418, 833 | 2,184,330] 2, 188, 644 
Washington___...-.__-_______| ! 1, 825, 960 | ! 1, 508,511 18, 640 14,642 | 11,844,600 | 1 1,523,153 
West Virginia__.........___...| 717,340 885, 656 152, 770 92, 984 870, 110 978, 640 
Wisconsin...___.._._____-..--| 1,754,110 | 1, 428, 054 1 54, 240 141, 069 | 11,808,350 | 3 1,469, 123 
Wyoming..________...__.-_.-| 144,840 132, 417 19,100} 4,623 163, 940 137, 040 
Undistributed _...._...__..._.| 791, 650 949, 497 344, 790 315,788 | 1,136,440 | 1, 265, 285 

49, 487, 510 | 44,888,513 | 5,267,010 | 4,011,469 | 54, 754,520 | 48, 899, 982 

1To avoid disclosing confidential information certain totals are somewhat incomplete, the figures not 
included being combined under “‘Undistributed.”’ 

2 Included under ‘‘Undistributed.”’ 

Production by kinds.—The following table shows the quantity of 
each kind of stone employed as aggregate, road stone, or ballast in 
1935 and 1936. Of the 1936 totals, about 64 percent was limestone, 
13 percent trap rock, 9 percent granite, 5 percent sandstone, and 9 

percent miscellaneous stone. The average values per ton at the quarry 
also are shown in the table.
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| Concrete and road metal and railroad ballast sold or used by producers in the United 
| States, 1985-36, by kinds 
a SN 

Concrete and road metal} Railroad ballast Total 

“Value - 
. Kind a 

Short tons Value /{Shorttons} Value | Shorttons A . 
ver- . . Total age 

1935 | | . 
Granite.......-....-..-.-.-] 3, 953, 440 | $4, 155,337 | 700,530 | $612,550 | 4, 653,970 | $4, 767, 887 | $1.02 
Basalt and related rocks 

(trap rock)............-..| 7,984,520 | 7,774,298 | 572,090 | 571,124] 8,556,610 | 8,345, 422 - 98 
. Limestone_-.._.----..-....| 30, 151, 790 | 26, 354, 559 |3, 623, 500 |2, 525, 949 | 33, 775, 290 | 28, 880, 508 86 

Sandstone. _............-...] 1,657,930 | 1,806,756 | 197,850 | 172,192 | 1,855,780 | 1,978,948 | 1.07 
Miscellaneous__............| 5,739,880 | 4,797,563 | 173,040 | 129,654 | 5, 912,870 | 4, 927, 217 .83 

49, 487, 510 | 44, 888, 513 |5, 267,010 |4, 011, 469 | 54, 754, 520 | 48, 899, 982 j_._.._ 
Average value per ton._..._/..-......._- $0.91 j..-....-.. $0. 76 |.--.----2. 2 $0.89 |.....- 

° _——ooaSS —=—E=E=EeaEeES_ OU =—E=anananBIUSaoaSS EES S Eee o —E—E—ESe—E—EeSS 

19361 | an 
Granite. .....-.-.-......-.-| 6,100,000 | 6, 500, 000 470,000 | 400,000 | 6,570,000 | 6,900,000 | 1.05 
Basalt and related rocks ; 

(trap rock)..........-....| 9,705,000 | 8, 870,000 825,000 | 830,000 | 10, 530,000 | 9, 700, 000 .92 
' Limestone._....--.-.......] 46,800, 000 | 42, 600,000 /4, 000, 000 |2, 800, 000 50, 800, 000 | 45, 400, 000 .89 

Sandstone._........-.......] 3,880,000 | 5,462,000 | 520,000 | 400,000 | 4, 400,000 | 5,862,000 | 1.33 
Miscellaneous..............| 6, 500,000 | 5,600,000 | 500,000 | 400,000 | 7, 000,000 | 6,000, 000 . 86 

72, 985, 000 | 69, 032, 000 |6,315, 000 |4, 830,000 | 79, 300, 000 |. 73, 862, 000 |....-_ 
_ Average value per ton... .}..-.-._.- 2. $0.95 [2.22228 $0.76 |...---.....- $0. 93 ------ 

1Subject to revision. | 7 

Limestone is the most important of all stones used in crushed or 
_ broken form because it is regarded as an essential constituent of 

many products and necessary to the success of many chemical and 
manufacturing processes. The table on page 1178 shows the principal 
uses, and those designated as ‘Other uses” are further subdivided in 
the following table: 

Limestone sold or used by producers in the United States for miscellaneous uses, 1935-86 
meee 

| 1935 1936 1 
Use a] 

| Short tons Value Short tons Value 

Alkali works......-2.-22..-0..-2--.2.2-.-0---- ee 4, 090, 980 | $2,188,597 | 4,420,000 | $2,110,000 
Calcium carbide works.__-................-----.------- 287, 340 135, 844 340, 000 170, 000 
Coal-mine dusting. _.__...-....... 0.0... oe 52, 660 147, 523 (2) (2) 
Filler (not whiting substitute): 

Asphalt...020 00222 152, 040 363, 163 (2) (3) 
Fertilizer__.....222....2.-0-----.-2.--------- eee 39, 590 62, 847 (2) ©) 
Other.._-..22-22-- 2. ee 55, 850 223, 893 (2) (2) 

Filter beds_._.............__...........-.--------- ee 49, 860 52, 672 (2) (2) 
Magnesia works (dolomite). ...............-....-..-..- 96, 810 153, 973 125, 000 210, 000 
Mineral food__...._._._.....-..-.--- 2-2 eee 42, 980 190, 461 (2) (2) 
Mineral] (rock) wool_._................-----.----------- 96, 940 81, 905 (2) (3) 
Poultry grit..........-.....-..-_- 2 ee 30, 290 110, 426 (2) (2) 
Road base........-2-- 2 eee ee eee 157, 960 91, 810 (?) (2) 
Roofing.....2-2-- 20 eee eee eee 9, 820 8, 919 (2) (2) 
Stucco, terrazzo, and artificial stone._.........-...-_.-- 18, 810 73, 824 (2) (2) 
Whiting substitute3...........-...- 147, 910 563, 514 (2) (2) Other #_...202-- ee 56, 860: 82, 396 (2) (2) 
Unspecified......-.... 20-2 ee 72, 310 125, 243 (2) (2) 

5, 459, 010 | 4,657,010 | 6, 600, 000 5, 700, 000 

1Subject to revision. 
2Figures not yet available. Estimate included in total. . 
*Includes stone for filler for calcimine, pigments (paint), polishes, pottery, putty, rubber, targets, wall- 

board, and uses not specified. . ae . . 
4Includes stone for acid neutralization, bird gravel, carbolic acid, carbon dioxide, chemicals (unspecified), 

dust, dye works, explosives, landscaping, lime burning, mosaics, oil refining, pipe manufacturing, salt 
refining, spalls, studio snow, and waste rock.
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Dolomite (calcitum-magnesium carbonate) finds certain special uses, 
which are covered in the following table. 

Dolomite and dolomitic lime sold or used by producers in the United States for specified 
oe purposes, 1935-86 | | 

1935 1936 1 | 

. Dolomite for— . | | . : i 
| Basic magnesium carbonate: 

| Short tons.........-.------------------- eee ne ee ween ee 96, 810 125, 000 - 
Value___..-- 2 eee $153, 973 $210, 000 

Carbon dioxide____..--.-_-----_----------- +--+ eee ee (?) (?) 
' Refractory stone or dead-burned dolomite: 

Short tons...-.....-...-.----------- +--+ + - eee eee 321, 860 | 400, 000 
Value. ._..-. 22 eee eee $265, 506 $385, 000 

Dolomitic lime for— . 
Refractory (dead-burned dolomite): 

Short tons.....-.-.----..-2-.-2 eee 455, 258 557, 000 
Value. .......------------.---- +--+ ee - eee ---| $8, 785, 834 $4, 963, 000 

Sulphite pulp: 
Short tons_-.-.--.-..--...-------------- ee eee _ 27,000 28, 000 

. Value--__-------------------------- +--+ 2-2 enn none ee one $178, 000 $180, 000 

Total (calculated as raw stone) - ...------------------------------short tons..| 1,383,000 1, 700,.000 
&. i . 

| 1 Subject to revision. | 
3 Bureau of Mines not at liberty to publish figures. a 

: Limestone is used not only in its natural state but is employed Oo 
| extensively as raw material for making cement and lime. These 

Commodities are discussed in separate chapters, but the amount of | 
limestone so used, together with that employed raw, is indicated 
in the following table. The tonnage of limestone employed for all 

_ purposes was nearly 44 percent greater in 1936 than in 1935. 

| Limestone used for all purposes in the United States, 1935-36, in short tons | 

: Use | | 1935 1936 1 

Limestone (as siven in this TED Ot) Bo 57, 492, 760 83, 048, 000 — 
ortland cement (including ‘‘cement rock’’)?__.._........------------------- 

Natural cement (‘“‘cement rock’’)?__~...-.--.-..--..-------------------------- } 19, 563, 000 28, 650, 000 
970 an 701) 7, 570, 000 

| 83, 029, 760 | 119, 268, 000 

1 Subject to revision. 
1 Value reported as cement in the chapter on Cement. 
3 Value reported as lime in the chapter on Lime. 

Markets——Sales of crushed stone for major uses bear a definite 
relation to the volume of concrete pavement constructed and to 
sales of portland cement, because stone is used extensively as con- 
crete aggregate. Figure 84 shows this relationship from 1927 to 1936. 
Highway building, public works projects, and construction in general 
furnish important markets for crushed stone. ___ 

Stone is used extensively in metallurgy. Limestone is employed 
as a flux in blast furnaces and other metallurgical plants for the pur- 
pose of forming a slag to carry off the impurities in ores and metals. | 
Dolomite, ganister, and mica schist are employed as refractories. 
Therefore, a close relationship exists between sales of stone for these 
uses and activity in the iron and steel industries as indicated in 
figure 85.
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FIGURE 85.—Sales of fluxing stone and refractory stone compared with production of steel ingots and pig 
iron, 1927-36. All data are plotted as index numbers, with the 1923-25 average as 100. Statistics of steel- 
ingot and pig-iron production compiled by American Iron and Steel Institute. 

Commerical and noncommercial operations—During recent years 
Government agencies of various kinds have become important pro- 
ducers of crushed stone. Because of the general interest in such 
trends, the following table is presented. It may be noted that non- 
commercial production increased from about 11 percent of the total 
in 1931 to more than 30 percent in 1935. Statistics for 1936 are not 
yet available.
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| Crushed stone sold or used by commercial and noncommercial operators in the Untied | 
States, 1931-35 } 

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 

~ eonsumption, often with publicly owned equipment; they do not include purchases from commercial 

producers. Figures for ‘Commercial operations” represent tonnages reported by all other producers] 

Nan 

Commercial operations Noncommercial operations Total 

-_| Percent Percent Percent 
Year Aver of change Percent | aver of change Pereent of change wo 

in quan- | of tot. in quan- | of tota in quan- 
Short tons value tity from | quan- Short tons value tity from | quan- Short tons tity from 

, yr | preced- | tity Pe, | preced- | tity -preced- 
2 ing year ing year ing year 

1931__| 64, 818,410 | (2) —18.5 89.3 | 7,806,000 | () +3. 4 10.7 | 72, 624, 410 —16.6 

1932__| 43, 284,190 | () —33. 2 83.2 | 8, 710,910 (2) +11.6 16:8 | 51,995, 100 —28. 4 

1933_.| 37, 839, 200 /$0. 84 —12.6 83.2 | 7,651,410 |$0. 95 —12.2 16.8 | 45, 490, 610 —12.5 

1934__| 43, 259,180 | .94 +14. 3 71.4 | 17, 308, 740 91 +126. 2 28.6 | 60, 567,920 +33. 1 

: 1935_.| 38,090,660 | .90 —11.9 69.6 | 16, 663, 860 . 87 —3.7 30. 4 . 54, 754, 520 —9.6 

: 
A 

| 1 Includes stone for concrete and road metal and railroad ballast. 
| 2 Separate figures for commercial and noncommercial value not available. . 

: Methods of transportation.—The following table shows the quantities 
| of stone conveyed by each of the principal means of transportation 

: — during 1934 and 1935. | 
I 

Crushed stone aggregates (concrete and road metal) shipped by commercial and 
noncommercial operators in the United States, 1934-35, by methods of transporta- 

i tzon 1 | 
| 

en 
NE 

: Commercial Noncommercial Total 
operations operations 

Method of $$$ 

: | transportation Percent Percent Percent 
| Short tons of Short tons of Short tons of 

I total total total 

I ; a 

i. 984 rr rs ~ I 
‘ Railroad........-------------- 13, 456, 590 35.5 |_---.---------|---------- 13, 456, 590 | — 24. 4 

| Water_...--------------.----- 2, 459, 010 6.5 j-..-----------|---------- 2, 459, 010 4.4 

I Truck. _._----_------.-------- 20, 934, 840 55. 2 17, 308, 740 100. 0 38, 243, 580 69. 2 

- Unspecified..._--------------- 1, 085, 290 2.8 |_.----.-------|---------- 1, 085, 290 2.0 

| Total: 
{ Quantity_......-.----| 37, 935, 730 100. 0 17, 308, 740 100. 0 55, 244, 470 100. 0 

Value___...._.._.-.-_.] $36, 649,971 |...-.-.---| $15,821,459 |.....---.-| $52, 471, 430 |_-..--.--- 
: , ——————— Ts O ETE oE—e—>q>Q—S.) so EoO=E=E=S=SSE.) S$ Eee ———=_—_= : 

' 1935 
Railroad._.-_.------.--------- 10, 918, 990 33.3 |_..-----------|---------- 10, 918, 990 22.1 

Water......-----.------------ 8, 179, 040 9.7 |__.---.-------]--.------- 3, 179, 040 6. 4 

\ Truck..-.--..-----.----------| 18, 409, 920 56. 1 16, 663, 860 100. 0 35, 073, 780 70.9 

Unspecified --.....---.--------- 315, 700 9 |--------------|---------- 315, 700 6 

i | Total: 
| Quantity....--.------| 32, 823, 650 100.0 16, 663, 860 100. 0 49, 487, 510 100. 0 . 

. Value............-----| $30,380,313 |_....-----] $14,508,200 |.---------] $44, 888, 513 |---.--.-.- - 

XT oa ! 
1 Exclusive of railroad ballast, virtually all of which is shipped by rail. | 

‘ 

| 

|
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SUMMARY OUTLINE 
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| Sales. _--..._....----------------------------- 1208] Peach Bottom district.................-.... 1206 . 
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| Trends in roofing slate_.......-..----------. 1204] Other districts...............-........-..... 1208 
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Review by districts.......-.....--..---------. 1205] Imports.._...2...--.-.........-..-.-------- 1208 
Maine.._..........................-.----... 1206] Exports__.._._......-.__...-......-....-.--. 1208 

| The slate industry, which suffered a severe decline during recent 
7 years, has made a remarkable recovery. The value of sales at the 
: low point of the depression in 1933 was only 21 percent of that in the 
| peak year, 1925. A slow upturn in 1934 was followed by a large | 
: increase in 1935, and in 1936 the quantity of slate sold was 37 percent | 

| and the value 50 percent greater than in 1935. The value of sales in 
| 1936 was more than twice as great as in 1933. Sales of slate in 1936 
. totaled 452,400 tons valued at $5,485,208, compared with 330,200 tons 
- valued at $3,649,515 in 1935. 
| Roofing slate sold in 1936 totaled 366,130 squares valued at 

| $2,607,402, a gain of 65 percent in quantity and 79 percent in value 
______over_1935.__The average value per square in 1936 was $7.12, whereas ——___ 
| in 1935 it was $6.57. The output of the Pennsylvania district was | 

235,780 squares valued at $1,603,734 in 1936, a gain of 63 percent in 
| quantity and 82 percent in value over 1935. In the New York- 
-. - Vermont district 94,760 squares valued at $697,505 were sold, a gain 

: of 63 percent in quantity and 70 percent in value over 1935. In 
| Virginia the gain over 1935 was 92 percent in both quantity and 

. value. Maine showed a substantial gain. | 
Sales of millstock in 1936 were nearly 40 percent greater than in 

| 1935. Mi§llstock includes all slate used for structural and sanitary | 
purposes, electrical products, blackboards, bulletin boards, school 
slates, billiard-table tops, vaults, covers, and similar products. <A | 
gain in total building construction from 37 percent of the 1923-25 . 
average in 1935 to 55 percent in 1936 led to gains of 44 percent in 4 

. quantity and 32 percent in value of sales of structural slate. The / 
! high level of electrical output in 1935 doubtless accounted for the gain - 
| of 30 percent in quantity and 29 percent in value of sales of electrical , 

| slate. Production of school slates, which is relatively small, was the 
| only branch of the industry to show a decline in 1936. Public Works 

" Administration funds have made possible the erection of many new 
schools; therefore the gain of 81 percent in quantity and 66 percent in 

1201 |
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value of blackboards sold was to be expected. Sales of vaults and 
covers show small gains, but slate for flagging, cross walks, and step- 
ping stones, which are becoming increasingly popular, gained more 

_ than 50 percent. | | 
The following table giving the principal statistical data for the slate. 

industry during 1935 and 1936 is arranged to permit ready comparison | 
of the 2 years. Granules and flour, which have little connection with — 
the slate industry, appear in the table because they are manufactured 
from slate, although much of the material so used is derived from 
deposits that could not be utilized for ordinary slate products. Slate 
granules and flour are properly crushed-stone products and therefore 
are included also with other kinds of granules in the chapter of this 
volume on Stone. : 

Salient statistics of the slate industry in the United States, 1935-36 | 

19351 1936 

| | Quantity ' Quantity Ore in 

| _|APProxi-| Vaine Approxi-| Vaine | Quan- 
Unit of | mate | Unit of | mare tity 

. measure- | &4 measure- | °4 (unit | Value 
ment lent ment lent . 

short en short oe ted 
| | tons | tons ported) 

Domestic production 
(sales by producers): Squares. Squares 

Roofing slate.......-| 221,630 | 83, 290 |$1,456,041 | 366, 130 | 135,830 |$2, 607,402 | +65.2] +79.1 
‘ eT O—E—=E=>=aamaeeSS Ooo eeE————TE SS Oe—Ee=Eee—e So oE*E—e=E<$_[eqDSS  §_—=D=—E_O=ESeS oO _—=—=~e ——_ 

Millstock: Sq. ft. So. ft. 
Electrical slate-_| 353,410 | 2,660 | 257,625 | 460,460} 3,840] 331,639} +30.3| +28.7 : 

/ Structural and 
sanitary slate__| 698,310 | 6,540 | 246,739 {1,003,460 | 7,730) 326,047 | +43.7) +32.1 

Grave vaults 
and covers.....| 333,750 | 3,160| 73,516 | 338,870] 3,120] 73,737] +1.5 +.3 

Blackboards and 
bulletin boards |1, 061,360 | 2,510 | 260,911 |1,919,340 | 4,960 | 434,064 | +80.8/ 66.4 

Billiard-table 
tops.........-| 4,720 40} 1,855] 7,680 60 3,363 | +62.71 +81.3 

School slates____-| 2 542, 920 670 | 9, 150 | 2378, 640 390 6,818 | —31.0] —25.5 : 

Total millstock |2, 994, 470 15, 580 849, 796 14, 108, 450 20,100 | 1,175,668 | +37.2 +38. 3 
Flagstones, etc.3.....| 614,880 | 4,820 | 35,333 | 949,410 | 6,820 | 55,358 |+54.4| +56.7 

ee Oo—k—E—oS OS ——E ee Eee E—E—E——E—Z_—EEESSEFE__E E—EE—=Er oO SS ol eel 

Total slate as di- 
mension stone...|_....-.---] 103, 690 |2, 341,170 |__...-.--.| 162,750 | 3,838,428 | +57.0| +64.0 

Granules and flour__|____.-_.__| 226, 510 |1, 308, 345 |_...._.___| 289, 650 | 1, 646, 780 | -+27.9 +25. 9 

Grand total domes- _ — 
‘tie production.___|_.-...--.-} 330, 200 |3, 649, 515 |.-.-.-----| 452,400 | 5,485,208 | +37.0|  -+50.3 

Foreign trade: 
Imports for consump- 
tion... fee 5,497 |_..-.-.---|--_.-.--- 5, 548 [---.__-- +.9 

Exports: Squares 
Roofing... ._--.- 1, 390 |_---_- 22. 11, 175 (*) wane ue eee (4) meee eee] --e ene 
Other dimension 

slate...........|.-_._....-|_-.--.---| 526,098 |_-.--.----|-..-----.] 556,587 |_--_----| +116.8 
Granules and 

flour__...._.___|_-----.__-_| 55,816 | 541,083 }....-..-__| 59,412 5 67,012 | +61.8 +63. 1 

1 Revised figures. 
2 Reported as pieces: 1935, 1,025,020; 1936, 707,740; square feet approximate. 
3 Includes walkways, stepping stones, and miscellaneous slate. 
4 Figures not available: included in exports of stone. 
5 Collected by the Bureau of Mines from shippers.
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: | SALES | 

Dimension slate—The following table shows for recent years sales 
: of dimension slate; that is, all slate sold in blocks or slabs cut to 
! specified sizes and shapes. Such a classification excludes granules 

and flour. 7 

Slate (other than granules and flour) sold by producers in the United States, 1922-31 
7 (average) and 1982-386 | 

- oy Roofing — Millstock Other ! Total 

| Tap. } 
Year proxi- Ap- Ap- Ap- 

| mate | proxi- proxi- proxi- 
Squares | equiva-| Value mate Value mate | Value | mate Value 

lent short short short 
short tons tons tons 

: tons 

| 1922-81 (average).| 444,845 | 157, 751 |$4, 444,978 | 50,006 |$3, 454,329 | 7,485 |$87,816 | 215, 242 |$7, 987, 123 
1932............--| 144,410 } 56, 140 | 1,072,255 | 16,170 | '810,443'| 2,180 | 23,786 | 74,490 | 1,906, 484 
1933....-..--...--| 153,170 |. 57,920 | "967,834 | 12,060 | 519,078 | 3,260 | 28,951 | 73,240 | 1,515, 863 
1934._......-.-.--| 137,019 | 51, 640 | 1,033,164 | 11,580 | 581,959 | 3,350 | 26,705 | 66,570 | 1,641, 828 
1935 2__...-.-..-.| 221,630 |. 83, 200 | 1,456,041 | 15,580} 849,796 | 4,820 | 35,333 | 103,690 | 2,341,170 
1936....-.-.---.--] 336, 130 | 135, 830 | 2,607, 402 | 20,100 | 1,175,668 | 6,820 | 55,358 | 162,750 | 3, 838, 428 

1 Includes flagstones, walkways, stepping stones, and miscellaneous slate. __ | 
2 Revised figures. . . 
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FIGURE 86.—Sales of slate compared with residential building and total building, 1927-36. Statistics of 
. slate compiled by the Bureau of Mines and those for building by the F. W. Dodge Corporation. 

| . 
Figure 86 compares sales of slate, except granules and flour, from 

1927 to 1936 with contracts awarded for residential building and total 
l building during the same period. The figure illustrates the close 
! relation between activity in the slate and construction mdustries, 
; particularly for the years since 1929. In 1936, slate sales gained 

almost as rapidly as residential building. 

‘ .
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Granules and flour—The following table shows granules and flour 
| sold by producers from 1932 to 1936: , : 

Crushed slate (granules and flour) sold by producers in the United. States, 1982-36 

- Granules ~  Klour . Potal 

| — Year Short | | short | Short ; , or or or . , ‘tons. .| Value tons Value tons Value 

© 1982.2 eeeeeeeeeeeeeeeeeeese----ee-| 174,340 | $1,088, 713 | 35,610 | $139,103 | 209,750 | $1,197,816 
1933_..__.-...-.....----..--.---.-.----| 146, 880-| 1,024,917 | 39,500 | 155,405 | 186,380 | — 1, 180,322 
1934.......2. 2222 ----------| 123, 290 902, 078 42,870 | 164,022 | 166,160 1, 066,100 - 
19351_._.__._._....._.-.z...--..--..-.] 166, 520 | 1,112,081 | 59,990 | 196,264 | 226,510 | 1,308,345 
1936......-..---.-------.-------------| 202,730 | 1,372,095 | 86,920 | 274,685 | 289,650 | 1, 646, 780 

1 Revised figures. | | ‘ : 

Trends in roofing slate.—Residential building is the principal market 
for roofing slate. There are no statistics available of the roof area of 

| new residential construction, but the F. W. Dodge Corporation pub- 
| -  lishes data regularly on the floor space represented by contracts | 

awarded. It may be assumed that roof area bears a fairly definite 
relationship to floor space; therefore the latter may be regarded as a 
rough index of the area that must be covered with roofing. 
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FIGURE 87.—Sales of roofing slate compared with residential floor space, 1927-36. Statistics for slate com - 
piled by the Bureau of Mines and those for floor space by the F. W. Dodge Corporation. 

Figure 87 compares sales of roofing slate in squares with residential 
floor space of new construction from 1927 to 1936. Slate is used for 
reroofing as well as in new construction, but no figures are available 
as to the proportion of each. New construction is, however, the princi- 
pal market, and the chart indicates that slate did not suffer as severe 

| a, decline as residential building during the depression: The rapid 
gain in sales of slate during 1935 and 1936 shows that, compared with 
past years, slate is maintaining a favorable position in competition 
with other roofing materials, although it covers only a small percentage 
of all roofs.



bo | SLATE 1205 _ 
PRICES” | | 

Roofing-slate prices, as indicated by sales f. 0. b. quarry or mill re- 
ported by producers to the Bureau of Mines, gained 55 cents a square— oe 
from $6.57 a square in 1935 to $7.12 in 1936. The principal advance a 
was in the Pennsylvania district, where the average sale price was 71 a 
cents a square higher than in 1935; in the Vermont-New York dis- 

| trict the increase was 29 cents a square. | 
— Millstock prices were virtually the same in 1936 asin 1935. Electri- ee 

| cal slate, structural slate, and blackboards sold at slightly lower and 
| school slates at slightly higher prices. | - 
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: FIGURE 88.—Prices: of slate compared with commodity prices of building materials in general, 1927-36. 
. Statistics for slate compiled by the Bureau of Mines; commodity prices by the Bureau of Labor Sta - | 2 

: Trends in recent years.—Figure 88 shows graphically the trend of 
| slate prices during the past 10 years compared with prices of building . 

: materials in general. Slate prices declined sharply between 1929 and 
| 1932, but not more precipitously than those of other building materials. , 

Since 1932 prices of building materials have recovered greatly; but, | 
| as shown on the chart, slate prices have remained at abnormally low | 

levels. Roofing-slate prices recovered somewhat in 1934 but declined | 
again in 1935. However, the substantial upturn in 1936 promises a 

| more prosperous era. 

! REVIEW BY DISTRICTS | 

: The following table shows sales of slate in 1935 and 1936 by States 
and uses: - : - | 

| 153836—87——T17 |
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Slate sold by producers in the United States, 1935-86, by States and uses 

oe poo | Roofing | ' Millstock . : 

7 Opera- Other uses] Total 
Btate tors Sane (value) value 

. square | Value {| Squarefeet; Value | 

: . feet) | | | 

| 1935 ? a | | _ 

Arkansas..._.-...---.--=-.-| 1 j...-.---22]----- 2-2] eee fn e ee @ | 
California..--..-.--...--.. 5 40 $320 |-2ITIIIIIIII|TTTTT TT] $42,340 | $42, 660 
Georgia. .....--..-.-------- 2 |----------|---2-------]-------- 22} ---e| (8) 
Maine...-.-.-.-.--.--... 3| 3,520] 29,408 | 243, 480 | $192,391. |_....--..._| 221, 799 
Maryland........--...---_- 1 |.------__-] +] (3) )) | New York_.-...-....------.| 14] 3,900| 32621] (6) 250,279 | 282, 900 
Pennsylvania 8....2--2----| 32. | 144,200 | 879,200 | 2,598,910 | 569,601 | 351,923 | 1,800, 733 
Vermont.....-22222.-------| 54 | 54,310 | 378,846 | "152,080 | 87,804 | 363,089 | "829,709 
Virginia_...--.....-.-.-...- 5} 15,570 135, 687 |-.-----..-..}----------- (3) (3) 
Undistributed 6.22277 2277 22). w]e wt aa a|-----aeeee-|ooo22soesees|eee-eee---e| 886,077 | 471, 714 

| Total, 1935...........| . 117 | 221,630 | 1,456,041 |. 2,994,470 | 849,796 | 1, 343, 678 | 3, 649, 515 
| 1936 SS 

Arkansas....-.------------- 1 [iie-. eee | (3) (3). 
California-.---.-----------. 6 |-o--2---.|--2-=.-----|--------2--.[--2-2-----.] 47,280} 47, 289 ) 
Georgia. ..--------------.-. 2 (8) (3) woeon- oe. -------- eee (3) (3) 
Maine......-...---.----.-.. 3) 5,500] 45,382 | 302,440 | 240,319 |_....---_.__| 285, 701 
Maryland...........-.--...- 1 }ii.----2.] ee | ee (3) (3) 
New York-.._-.----.------| 17| 5,300 | 44,535 | @) "| 308,005 | 347, 580 
Pennsylvania §....2--------| 31 | 285,780 | 1,603,734 | 3,603,260 | 824,817 | 471; 462 | 2, 900,013 
Tennessee.......----------- 1 (3) rn) wo----------[----- +e (3) _ (3) 

| Vermont.-.22222-2222-2--2-| 57 | 89,460 | 652,980 | 202,750 | 110, 532°] 862, 096 | 1,285, 608 
Virginia__----_-_--2222 127 6| 29,800} 259,92]. | ® (3) | -‘ Undistributed 6227722722777]... 110 860 |-----..---.-|---------.-| 378,286 | 639, 067 , 

/ Total, 1936...........| 124 | 366,130 | 2,607,402 | 4, 108, 450 | 1,175,668 | 1,702,138 | 5,485,208 

| 1 Flagging and similar products, granules, and flour. . 
2 Revised figures. 
3 Included under “Undistributed”’. 
4 A small amount of millstock included under “Other’’. 

| . ’ For detailed table for Pennsylvania, see p. 1207. | 
| 6 Includes output of States entered as (3) above. 

| _ Maine.—Electrical slate, which is the chief product of the Maine 
quarries, gained about 31 percent in quantity and 29 percent in value | 

| in 1936 compared with 1935. Roofing slate, which is of minor im- 
. portance, made a substantial gain. | | 

New York-Vermont.—The deposits of New York and Vermont 
furnish all the colored roofing slate now sold in the United States. 
Granules and flour, the chief products of the New York quarries, 
increased 18 percent in value of sales in 1936 compared with 1935. 
Green, mottled, and purple slates are produced in large quantities in 

: the Vermont quarries. Sales of roofing slate in this State increased 
65 percent in quantity and 72 percent in value in 1936 over 1935. 
Sales of millstock (structural, sanitary, and electrical slate), which is 
an important product in Vermont, were about one-third greater in 
1936 than in 1935. The total value of sales of slate products in 
Vermont gained nearly 53 percent in 1936. 

Peach Bottom district—-The Peach Bottom district situated near 
Delta, Pa., and Cardiff, Md., is an important source of slate granules 
and flour. A high-grade, blue-black roofing slate was produced in 
considerable quantities during past years, but recently production has 
been very small. In 1936 The Funkhouser Co., a large producer of 
granules, began production of roofing slate near Delta. 

Lehigh district—The Lehigh district of Pennsylvania furnished 
roofing, structural, sanitary, and electrical slate, blackboards, school
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slates, flagging, granules, and slate flour. It is the most productive a 

slate district in the United States. The following table shows sales 
in this district in 1935 and 1936 and includes the output of granules 

and flour in Berks and York Counties. | | oe : 

Slate sold by producers in Pennsylvania, 1935-36, by counties and uses | oo 

~~ a | 

| Roofing slate . Millstock ! | 

, | | Structural and 
County Opera- Squares Electrical sanitary? oo 

| | | square | Value oo ns | 

feet) Square | value | Square | Value 7 

1935 4 | | | _ | . 
| Lehigh...........----------------|  12| 16,730 | $99,572] 46,990 | $22,078 | 62,300 | $11, 557 : 

Berks, Northampton, and York 5. 20 | 127, 560 779, 637 5, 000 2,770 | 875, 620 261, 280 a 

| Total, 1935....---..--------| 32 | 144,200] 879,209| 51,990] 24,848 | 937,920 | 272,837, . 

| 1936 : - 
| Lehigh..............-------------| 9| 21,490 | 142,507] 51,450 | 25,194] 39,850 12,203 | 
: Berks, Northampton, and York 5. 22 | 214, 290 |1, 461, 137 9, 210 5, 410 |1, 197, 090 337, 765 

bo ~ Total, 1936.....------------| 31 | 235,780 |1,603, 734 | 60,660 | 30,604 |1, 236,940 | 349, 968 an 

! | - Millstock 1 | : : 

: | : Blackboards and bul- Other Total — 
- County letin boards School slates (value) 3 value _ | 

| Square feet; Value | Squarefeet| Value | | 

1935 4 _— ~ 
Lehigh....._._....---------------| 388,820 | $80,448 | 542,920 | $9, 150 $100 | $222, 905 ) 

i Berks, Northampton, and York 5.|| 722, 540 | 180, 463 |.-.---------|---------- 353, 678 | . 1, 577, 828 

otal, 1935..-.--------------| 1,061,360 | 260,911 | 542,020 | 9,150} — 353,778 | _—_1, 800, 733 
= ooo ETE OS ES oO Ee=DOD=2_D_DEDWDDT™TY]]SDD  E=EQQ=—a2PEOEEQLLVVLVSVLS  -—E—EEE—E———— 

| 1936 , 
——"Pehigh_---- 2222222222 , : 878; (818-\-2-==2-===-=| 294, 870 

Berks, Northampton, and York 5.| 1,409,520 | 326,006 |.--.--------|--.------- 474, 825 &, 605, 143 . 

| Total, 1986.....--.----------| 1,919,340 | 434,064 |  378,640| 6,818] 474,825 | 2,900,013 , 
eer re ep a A EO . 

1 Exclusive of billiard-table material, value for which is included under “Other.” . 
2 Includes slate for grave covers and vaults. 
3 Includes billiard-table material, as follows: 1935, 4,720 square feet valued at $1,855; 1936, 7,680 square OO 

feet valued at $3,363. . 2 

‘i 4 Revised figures. . , . . 

: 6 Berks and York Counties produced roofing granules and flour only. 

t ‘ . 

Both hard and soft slate are produced. The former is used almost | 
exclusively for roofing and the latter for both roofing and millstock. 

| The output of all products of the industry in this district showed 
decisive gains except that of school slates, which decreased 30 percent | 

7 in quantity and 25 percent in value compared with 1935. Sales of 
roofing slate increased 63 percent in quantity and 82 percent in value; 
electrical slate, 17 percent in quantity and 23 percent in value; struc- 
tural and sanitary slate, 32 percent in quantity and 28 percent in ! 

value; and blackboards, 81 percent in quantity and 66 percent in value. 
Granules and flour sales gained 33 percent in value. The value of 
total sales of slate products advanced 61 percent in 1936 over 1935. _ 

Virginia.—Principal production is in Buckingham County, which 
produces roofing slate almost exclusively. Sales of roofing slate in
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| 1936 increased about 92 percent in both quantity and value compared 
with 19385... Be | | 

Oo Other districts —Georgia and Tennessee reported production of 
| granules and a small quantity of roofing slate. The output in Cali- 

- fornia consists chiefly of granules. — | 

| NEW DEVELOPMENTS | 

| | It was reported in June 1936 that a slate quarry at Madoc, Ontario, | 
Canada, which was operated about 50 years ago, was about to be 
reopened. oe 

| Tests conducted in England indicate that certain slates when calcined 
7 will expand greatly to give a product that serves well as a lightweight 

| ageregate for concrete. This suggests a possible profitable utiliza- 
| tion of waste slate in the United States. | 

FOREIGN TRADE! oe ee 

oe ___Imports——The value of slate imported for consumption in the | 
United States in 1936 was slightly higher than in 1935 but only | 

| about 6 percent of the value of imports in 1929. The following 
table shows value of imports from 1931 to 1936. | 

| Value of slate imported for consumption in the United States, 1931-36 | 

| 1931___-.---------------.-_ $46, 581]1984_________-_____________ $12, 639 
: 1932____--_-------_-.-_._-. 1Y7, Bt7| soo 5, 497 
oS 1988-2222 -----. = 9, 688 | 1986_______-__-_ 5, 548 

- The following table shows the value of imports in 1935 and 1936 
. by countries. | 

| Value of slate (manufactured) imported into the United States, 1935-86, by countries 

Country 1935 1936 Country 1935 1936 

Canada......-....--.....] $2,083 $1,074 || Japan__.--.-........-........| $360 $195 
China... 222 6 |------.--.-|| United Kingdom--___________- 31 271 
Czechoslovakia -___......_..._. 2,317 1, 904 > | 
Hong Kong____.______________ 83 21 5, 497 5, 548 
Italy...------------- eee 667 2, 083 

ee 
Exports.—The following table shows exports of roofing slate from 

1932 to 1936. Exports of roofing slate were included with exports 
of stone in 1936, therefore a separate figure cannot be given. 

Roofing slate exported from the United States, 1932-36 | . 

Year 7 Value | Year * Value 

: 1932... eee-ee---2------| 1,792 | $12, 215 || 1935--........--------...-....| 1,390 | gua, 175 
1933. -.2 222 le 1, 155 7, 244 || 1986_...-...---- ee (‘) () 1934-20222] eg | 9851 

ee 
1 Figures not available; included in exports of stone. 

1 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau 
of Mines, from records of the Bureau of Foreign and Domestic Commerce.
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oe The following table shows exports of slate other than roofing slate 
from 1934 to 1936. Exports of all products except school slates show 

_ . large increases in 1936 compared with 1935. School slates declined 
7 a little in quantity but increased in value. The value of all slate 

| exports was 84 percent higher in 1936 than in 1935. | 

State-other-than roofing exportet rom the Onited States, 193 —00, bY Uses 

. 1934 1935 1936 ; 
a Use —_— | | 

. Quantity| Value |Quantity| Value |Quantity| Value . 

School slates.......--.-----.------cases 7. 3,686 | $25,028 2,773 | $18,140 | 2,651 | $20, 204 
Electrical slate..............-square feet._ 114 205 10 10 5, 528 4, 449 
Blackboards...._-.....-....----....d0--.-| 37,342 10, 425 25, 578 7, 160 53, 486 15, 502 

. Billiard tables___........_...._.._..do_._- 489 230 1, 146 618 26, 729 10, 601 
' Structural 3____._..__._-.-.-do____ 2, 985 1, 225 614 270 25, 592 5, 831 

Slate granules and flour.._.___short tons_- 6, 399 43, 414 5, 816 41, 083 9, 412 67, 012 

wn ne nee ne 80, 527 j.--. 67,181 |_-_-_-___- 123, 599. , 
—_ eee 

1 Collected by Bureau of Mines from shippers of products named. . 
' 2 Cases weigh 130 to 165 pounds each; average is 135 pounds; cases contain from 8 to 18 dozen slates, depend- ing onsize. Sizesrun from 5 by 7 to 8 by 12inches (inside frame). 

3 A small amount of slate for floors and walkways included under “Structural.’’
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Greater activity in building and highway construction in 1936 
- resulted in increased business for commercial sand and gravel pro- 

, ducers, compared with 1935. With the continuation of extensive | 

secondary road programs in many States, partly with work-relief 

7 funds, the output of noncommercial operations likewise increased. 

Available data on consuming markets for sand and gravel and incom- © : 

_. plete returns from producers indicate that the total output of commer- | 
| cial and noncommercial plants in 1936 was 172,660,000 short tons 

: valued at $88,747,000. This apparent increase of 39 percent in ton- 

nage and 43 percent in value from 1935 continued the upswing that 

| began in 1934 following a sharp decline from 1929 to 1933. (See . 

fig. 89.) 

CCT _ oe A | de | 2 200 oo o—\ ae —___ 
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: FIGURE 89.—Principal trends in the sand and gravel industry, 1905-36. 

: Sales of sand and gravel for all important uses increased in 1936 | 

: compared with 1935. Building sand and gravel sales, in particular, 
were much higher than in 1935, and sales for paving and railroad bal- 

| last also advanced sharply. The demand for glass, molding, and other 
industrial sands reflected the marked acceleration in general business 

| conditions, the range of increase being 1 to 34 percent. The total out- 

put of commercial sand and gravel operations in 1936 was 119,660,000 

. ~ 1 Data for 1936 are preliminary; detailed statistics with final revisions will be released later. 

| 1211
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| short tons compared with 84,607,471 tons in 1935, an increase of 41 
percent. 

; Partial returns from States, counties, municipalities, and other local 
government agencies indicate that the production of sand and gravel 
at noncommercial plants increased to about 53,000,000 tons in 1936, 
35 percent above 1935. Prices were virtually unchanged from 1935. 

Salient statistics of the sand and gravel industry in 1935 and pre- 
| liminary figures for 1936 are summarized in the following table: 

Sand and gravel sold or used by producers in the United States, 1935-86, by com- 
: mercial and noncommercial operations and by uses 

| 1985 1936 1 

| Percent of . Value Value — change in— 

Short tons Short tons . A 

Aver- Aver- | Ton- | “*Ver- . | Total age Total age | nage age ° 

COMMERCIAL OPERATIONS | | . 

Sand: 7 | : 
Glass_.....-.-------------| 2, 125, 761 ($3, 735, 343 | $1.76 | 2,440, 000 |$4, 150, 000 | $1.70 | +15 —3 
Molding.................| 2,980,879 | 2,915, 173 98 | 4,000,000 | 4,160,000 | 1.04 | +34 +6 
Building -_...-..._...---| 15, 996, 867 | 8, 547,659 | .53 | 27,500,000 |14, 600, 000 ~63 | +72 j.---.- 
Paving.-..-----.--------| 11,370, 611 | 6, 403, 215 . 56 | 14, 800, 000 | 7, 800, 000 . 53 | +30 —5 
Grinding and polishing_- 816, 540 | 1,198,653 | 1.47 960, 000 | 1,320,000 | 1.38 | +18 —6 
Fire or furnace... ..._-_- 172, 847 204,477 | 1.18 210, 000 252,000 | 1.20 | +21 +2 

| Engine_..........-.-..-.| 1,389, 877 881, 910 . 63 | 1, 500, 000 975, 000 .65 | -+8 +3 
Filter......-..--...._--.- 49,301 | 93,479 | 1.90 50, 000 110,000 | 2.20] +1] +16 
Railroad ballast 2________ 997, 499 256, 922 .26 | 1, 250, 000 280, 000 .22 | +25] —15 
Other__......-...--...-_| 1, 875, 808 860, 557 .46 | 1, 250, 000 880, 000 .70 | —33 | +52 

, Total sand_._.-.-------| 37,775, 990 |_25, 097, 388) __. 66 _|_53, 960, 000 |34, 527,000 | .64| +43 | —3 
. Gravel: 

Building---._.......---_| 14,819, 051 | 9, 980, 363 . 67 | 26, 000, 000 |18, 200, 000 ~70 | +75 +4 
. Paving_-_...---..---..-.| 19, 093, 195 |12; 027, 867 . 63 | 27, 500, 000 |16, 500, 000 .60 | +44 —5 

Railroad ballast 3_.......| 7, 546,489 | 2, 143, 275 . 28 | 11, 200,000 | 3, 000, 000 .27 | +48 —4 
Other. ._..-...-..----_-.| 5, 372, 746 | 1, 995, 083 .37 | 1,000,000 520, 000 .52 | —81 | +41 

- Total gravel..........-| 46, 831, 481 |26, 146, 588 |. 56 | 65, 700, 000 |38, 220,000 | .58 | +40] +4 

Total sand and gravel_.| 84, 607, 471 |51, 243,976 | __. 61 |119, 660, 000 |72, 747,000 |__-61_| +41 |-_--—- 
NONCOMMERCIAL OPERA- 

TIONS 4 
Sand: 

Building. 2-22-22. 543, 457 272, 053 . 50 (8) (5) Cn en 
Paving__...--_....--.-_.| 2,114, 112 497, 781 . 24 (5) (5) (3) j------|------ 

Total sand_...__--....| 2, 657, 569 769, 834 . 29 (5) (5) ee ee ee 

Gravel: 
Building. _...2---- 822, 525 352, 346 . 43 (5) (5) ee 

Paving ....-.-....-------| 35, 836, 358 | 9, 611, 223 . 27 (5) (5) _ @)_|------|------ 
. Total gravel__.__..__-.| 36, 658, 883 | 9,963, 569 |. 27 (5) (5) (5) |------]------ 

. Total sand and gravel__| 39, 316, 452 |10, 733, 403 .27 53, 000, 000 |16, 000, 000 . 30 | +35 +11 

COMMERCIAL AND NONCOM- 
MERCIAL OPERATIONS 

Sand_-_----._-.----..-----..] 40, 433, 559 |25, 867, 222 . 64 (5) (5) (6) fit [eee 
Gravel ___-.----.---.--.--...| 83, 490, 364 |36, 110, 157 . 43 (5) (6) _@)_f------ ------ 

Grand total. ......___.|128, 923, 923 |61, 977, 379 . 50 |172, 660, 000 |88, 747, 000 .51 | +39 +2 

1 Subject to revision. 
2 Includes some sand used for fills and similar purposes. The quantity of sand reported as used exclu- 

sively for railroad ballast in 1935 was 870,600 tons valued at $237,059; break-down for 1936 not available. 
The figures include sand produced by railroads for their own use as follows—1935: Ballast, 173,408 tons 
valued at $21,003, and fills and similar purposes, 126,889 tons valued at $19,863; 1936: Break-down not 
available. 

3 Includes some gravel used for fills and similar purposes. The quantity of gravel reported as used 
exclusively for railroad ballast in 1935 was 7,272,186 tons valued at $2,107,184; break-down for 1936 not avail- 
able. The figures include gravel produced by railroads for their own use as follows—1935: Ballast, 3,280,094 
tons valued at $471,108, and fills and similar purposes, 274,303 tons valued at $36,091; 1936: Break-down not 
available. 

4 By States, counties, municipalities and other government agencies, directly or under lease. 
§ Not available.
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| Although preliminary figures are available to indicate the approx- 
_. imate output of the sand and gravel industry in 1936, complete details 

by States. and by uses could not be compiled in time for inclusion in ~ 
_ the current volume of the Minerals Yearbook. These detailed data 

for 1936, however, will be released in temporary form as soon as the 
canvass is completed and, to maintain the historical continuity of the 

-.  gtatistics in the permanent record, will be included in the next volume 
of the Yearbook. Similarly, complete details for 1935 are given in 

_ the following tables: 

| Sand and gravel sold or used by producers in the United States, 1931-86 

Gravel (including railroad | | 
| Sand ballast) Total 

Year a (On 

Short tons Value Short tons Value Short tons Value 

. 1931_..-_.--------- 64, 492,826 | $36, 696, 746 88, 986,218 | $49, 583,574 | 153, 479, 044 $86, 280,320 | 
1932_.....---------| 42, 794, 875 22, 497, 074 77, 243, 022 35, 025, 002 | 120, 037, 897 57, 522, 076 
1933__.-.---------- 33, 160, 846 19, 676, 672 74, 594, 503 33, 396, 238 | 107, 755, 349 53, 072, 910 
1934_._._-_-------- 38, 400, 090 24, 881, 071 78, 211,599 | 36,366,102 | 116, 611, 689 61, 247, 173 
1935....--.---.----| 40, 483, 559 25, 867, 222 83, 490, 364 36,110,157 | 123, 923, 923 61, 977, 379 

. 1936 1__.---------- (?) (?) (2) (?) 172, 660, 000 88, 747, 000 

1 Subject to revision. 2 Data not yet available.
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Sand Fe 
lc EE eee eee renee eee ene eee ere erence reese eee ee eae eee ennrrrr eee eee ee 

State Glass Molding Building ! Paving ! otis Fire or furnace Engine | Filter , 

Short Short Short Short Short | Short Short . Short ; tons Value tons Value tons Value tons Value tons Vaiue tons | Value tons Value | ‘tons Value 

Alabama.._.__.....|.---------|----------|.---------].--..-....] 185,387 | $67, 133 87,821 | $39, 968 (2) (2) (2) (2) (2) (2) |..2.----|-------- 
Alaska____..-------|----------| eo nef ene ef eee nen een eee fee eee] pee nn eee | eee een] eee en fee ef pe ee | penne [eee ence nn [owen nen n lowe en eee[aneeenee 
Arizona____-..--.--|----------|----------|----------|----------|  @ (2) (2) (?) wocenen-|----------|-------- | --e- 3,333 | $1, 547 |--------|-------. iS 
Arkansas...---..--- (2) g (2) (2) 100, 595 61, 437 107, 749 57, 422 |......-.|---.------|--------]-------- ) (?) (?) (2) 7. 
California......-..-| (© 2) 24,339 | $54,710 | 1,783,462 | 961,452 | 1,099,389 | 583,785 | 11,274} $29,803] (2) (2) (6,905 | 4,229] (2) (2) Es 
Colorado. -..-.---.--].-.-...---|--.-------]---.------]---- eee 111, 258 66, 949 40, 567 6, 495 (2) (2) wen eee e [ew ne ewes €) °@) Jee e eee ee eee bd 
Connecticut._------|-.-..-.---|-----.----]----------]--------..| 111, 269 72, 475 - 85, 429 48, 574 (2) (3) ween e enn enn cee we| en ennw een e| nnn enn] oe eee] eee eee 
Delaware.....-..-.-|-.-----..-]---------- (2) (2) 6, 293 4, 391 ©) (2) (2) (2) we------|--------| 32, 200 | 11, 200 (4) (4) E 
Florida._...-....-.-|_--.------]------.---]----------]---------- (?) (3) (?) (2) peewee ne fee eee e ee nn] nnn nen | eee ene 1, 170 183 |-----.--[....---. @ 
Georgia. ----------- (2) (?) a a 104, 577 64, 202 187,510 | 102,121 | 5,620 8, 230 |--------|-------- (2) (2) (2) (2) Kd 
awall._._--...-----]_..--- | ee | ee ee ee ee ne] eee nn nef ew nn nn | oe eee | Co eee een] on ee nn] en ee ee nn | ee ee en | ee wen | cn weer ere n| mene een| meee cewe| sac ennwn 

Idaho__------------|----.-2---|-2-cocece-|o---------|----------| 12,952 5, 437 (2) (2) |___._---|------.---|-------e|-------- 30| 15 |---.----|---..--. © 
Illinois..-----------| 470, 546 | $554,322 | 465,871 | 439,194 | 1,158,015 | 454,427 | 901,428 | 387,925 /115,293 | 367,302| (2) (2) 45,809 | 25,820] (3) (2) . > 
Indiana __....-----|-----..-..].-...-----| 158,890 | 118, 694 419,610 | 212, 308 881,799 | 389,448 |__---. Jee) (2) 85, 265 | 22,125 |-.-.-..-|-----.-. eu 
Towa. ..---.--------|-----.----].--------- (2) (?) 368, 416 176, 530 463, 189 132, 652 (2) () woccecnn|eneeee--|, 27, 2384 | 11, 425 (2) (8) OS 
Kansas_......--.-.-|-.----.---].--------- (2) (2) | 433,684 | 214, 721 350, 045 146, 779 769 343 |...--.--]-------- 63, 152 | 34,929 (2) (2) OO 
Kentucky. -...--.-.- (2) (2) 6, 010 10, 126 61, 875 40, 859 223, 527 148, 859 |...----.]--..----._]--------|-----... (3) (2) wewnnena|ccuccene oO. 
Louisiana. _......--]...-......]-.--------]----------]------- 114, 409 44, 940 188, 531 96,653 |---|. |e] eee 9,417 | 3, 068 |--------]-----..- A 
Maine..___-----.-.-}-.--- oe] |---| ee eee 21, 791 11, 180 11, 145 7, 624 |... 22}... |---| +] |---| -- ==] eee * 
Maryland..-.....---|--.-.-----|----------|-~.-------|---------- 198,904 | 153, 896 638,474 | 480,523 |.-..---_]--.------]--------|-------- (2) (2) wenn nnn ween eee tS 
Massachusetts_.....|.-.-------]---------- (2) (2) 465,273 | 249,099 241,522 | 83,792 }_._-.._-|--.---.-.-]--------|-------- (2) (2) (2) (2) oo 
Michigan..........- (2) (2) 920,616 | 317,332 428, 831 136, 326 625, 159 | 233, 251 | 132, 342 79, O11 (2) (3) ~ 1,482 | 1,597 |..------]-..----- “I 
Minnesota--....----|----------|--.------- (3) (?) 669, 376 222, 446 147, 344 50, 293 854 2,185 |..-.----|-------- 6, 120 979 1,118 | $2,795 
Mississippi_........|.....-.---]--..------|----------|---------- 54, 423 18, 772 66, 677 18, 972 |_..-.---]-- |---| eee 3, 459 965 |...-..--|-------- 
Missouri.__.......-| 175,587 | 251,779 18, 550 12, 954 587,979 | 313, 633 255, 807 | 198, 307 (2) (2) a ne 19, 469 | 14,882 j.-.-.-_.|..---.-- 
Montana__-_.---._--|----..--..|------.---|-..----~--|---------- 262,215 | 128, 964 (?) (2) ween ee nn | owen nen nn| enn e nn n| eee nee ee (2) (?) 2, 100 3, 000 
Nebraska-_....-.----]-.--------|---------- 2, 695 1, 670 196, 847 76, O11 151, 226 60, 157 550 192 |.-.....-]....-..-| 100, 142 | 30, 432 400 1, 200 
Nevada. _-_..---.--- 18, 070 43, 632 670 1, 039 24, 136 19, 994 1, 528 791 |e} ee ee | ee eee ee | eee ef ee ee eee 
New Hampshire-.-..|-..-...---]----------|----------|---------- (2) _ (2) 316, 961 23,633 |----_----]---------- |e} eee] ee 
New Jersey.----.-.-| 150,715 | 242,326 | 383,772} 501,557 | 803,058 | 411,768} 415,805 | 242,265 | 14,988 | 39,534 | 17,596 |$23, 130 (2) (2) A?) (3) 
New Mexico. _.-..-|-----.----]----------|----------|---------- 30, 406 26, 358 (2) (2) wenn nan e| nee en eee | een wee] ween (2) () foo fee le 
New York-.-.-.-.-- (2) (2) 274,994 | 445,478 | 2,999, 829 |1, 510,990 | 1,414,282 | 768, 964 (2) (3) wee nnenn|oeeeeeee 30, 923 | 17,498 j..----..]---.--.. 
North Carolina.----|----------|----------[----------[----------| (2) 498,850 | 110,198 |.......-|....-.----|--------|--------| (@ a) | 3) (2) 
North Dakota.....-|----------|----------]----------]---------- (?) (2) (?) (2) ennnnee-|----------|--------|-------- |---| ee |---| ee 
Ohio. .....--.------ (2) (?) 319,627 | 496,766 902,705 ' 619, 013 778,976 ' 424, 266 (2) (2) - (2) (2). 68, 249 | 42,157 | 14,272 | 12,722.
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Oklahoma......---- (2) (2) wocwneeene|-.----nnee 139, 5 76, 114 82, 124 34, 213 |........|--.--....-|----.---]-----.-- (2) (2) 823 2, 973 
Oregon....----.----|----------|--.-----~-|-.----.---|---------- 129, 190 82,570 |. 38, 642 16, 650 |_..----..}_----.---.].-------]-------- (?) (?) weeene--|-------- 
Pennsylvania....--| 440,394 | 747,892 | 198,656 | 309, 531 881,799 | 685, 755 727,727 | 596, 124 |325,997 | 389,183 | 61,147 | 84,283 | 229, 461 |253, 353 j__-__.-.]_-..-..- 
Rhode Island-.....-)-..-.-----]--.-.----- (3) (3) (3) (4) 59, 461 8, 423 |_......_] 2. -_|-- + -| ef] --] (2) 
South Carolina_.-... (2) (2) pace cencen|enee eee ne (2) (2) 63, 478 34, 745 (2) (@)- Jove pl ee (2) weneeene|-----n ee 

- §outh Dakota.--.--].-..-----.]--.- 2-2. -} ee -} 108, 8 42, 640 112, 258 29, 019 |___..._-|.-....--.-|-----.--].-.----- () 3) | ...---]-------- 
Tennessee....-.----|--.---.---|-...-----. 2) (2) 224, 289 154, 069 252, 756 | 202, 546 (2) (2) (2) (2): 42,712 | 29,488 |........].....--. 
Texas.....-..-.----| (4 (4) 2) (2) 567,497 | 417, 367 584,576 | 371,324 (3) (2) (2) (2) 28,904 | 15,605 |.....---]-.-.---- 
Otah.......-..-.-.-]---.---.--|---.------ 2) (2) 93, 351 51, 239 60, 843 50, 476 |....-.--]-.-.-.--.-|_-.-.---|--.----- (2) (2) 109 109 
Vermont.........--|--.----.-.|--..------|----------|--.2------ 4, 399 3, 044 |- 2,705 |. 2,363 () (2) woeen---| oe en ene Q) (2) wemmennn| wen neue 
Virginia.__.....-_-- (2) (2) 4,772 4, 656 312,902 | 201, 522 421,494 | 263,943 |_..._._-]--_-------].-------|_------- 63,912 | 25,645 |.-------]..---..- 
Washington. -..---- ween nn nee. |e. e eee -| ne | eee 336, 503 | 178,881 247,051 } 111, 775 |..-.--..]----------]----.---|-------- 23,535 | 4,839 |_-...-__}_--2e ee 
West Virginia.._... (?) (4) (3) (2) 368, 213 | 233, 694 144, 485 117, 421 (2) (?) (’) (2) 218, 886 |176, 900 |-...----|---.---- 
Wisconsin..........|------.---|--.------- 62, 944 43, 524 469,733 | 184, 233 389,675 | 153, 656 | 34, 452 57, 902 |.-.-..-.|-._.---.- 28,096 | 7,755 (2) 4 
Wyoming..........|_...-.-----]..--.---.-]--.----.--|--2------- 23, 137 14, 732 2, 364 2, 050 |..-.----|----------|-------.|----~---]----------]~--~----]--------]----.-.. 
Ondistributed 3.._.| 870, 449 |1,895,392 | 138,473 | 157,942 328, 486 159, 141 214,344 | 112,551 |174,401 | 224,928 | 94,104 | 97,114 | 260, 012 |145, 324 | 30,479 | 70, 680 

| 2, 125, 761 |3, 735, 343 |2, 980,879 |2, 915, 178 |16, 540, 324 /8, 819, 712 118, 484, 723 |6, 900,996 |816, 540 |1, 198, 653 |172, 847 |204, 477 |1,389, 877 |881,910 | 49,301 | 93, 479 
Average value.._._|.-.------- 1.76 |.....-.-.- 0.98 |.-..--..1.. 0. 53 |_.---. 222. 0.51 |-.------ 1.47 jo. 22... 1.18 Joo. 2 i.e 0.63 |... 22. 1. 90 
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Sand and gravel sold or used by commercial and noncommercial producers in the Untted States in 1985, by States and uses—Continued b> 
eee 

Sand—Continued _ Gravel oO 

State Railroad Other Building ! Paving ! Railroad ballast § Other 6 Tote ane 

Short Value Short Value Short Value Short Value Short Value Short Value | Short tons | Value 

Alabama____._---.-------------|.-------]--------|---.------]--------| 91,637 | $58,105 | 174,024 | $54, 297 (2) (2) (2) (2) 572,953 | $241, 947 
Alaska_._..--------------------|--------|--------|----------|--------[eeee ce ene e[eeeece eee] (2) |e we |e. t-e|----------|--ee eee (2) (2) = 
Arizona..._-.--.-..-.------_..-|--------|--------|----------|-------- (?) (2) (?) (2) (?) (2) woeeee eee] iee ene ee (2) (2) re . 
Arkansas....-..-.-._..-------_.| () (2) (2) (2) 54, 753 48,957 | 741,376 | 206,959] 102,839 | $49,778 |......----]_-.-------| 1,189,420 | 512,010 4 
California._..............-..-__] 46,651 | $4, 008 26, 285 |$12, 648 | 1, 523, 921 976, 590 | 2, 210, 298 | 1, 214, 844 89, 729 17, 909 3. 915 $3, 333 6, 890, 719 | 4, 119, 402 Ey 
Colorado._-_..-----------------} @) (2) (2) (2) 184,869 | 123,697 | 862,380] 298,198 |..-..-----}.---------] (2) 1,266,073 | 528,030 
Connecticut_...-....----------| @ (2) [..--------]------.-] 191, 195 68, 309 47, 960 42, 129 (?) (?) wena nenene| eee -ee eee 448, 360 239,863 > 
Delaware....---....-----------|--------]-------- (?) (2) (?) (2) wenneeeenn-| nee e nee] eee |e ee | eee] 50, 860 23,671 = 
Florida__....-.---..--_-.----__|]--..----|--------|----------[-------- 47, 883 45, 750 17, 5382 14,026 jo. 22 e |e |e] eee 385, 711 233, 029 TR 
Georgia__...---.---.-.--._----_]-----._|---_---- (?) (2) (2) (2) 24, 618 24, 248 |_._.-.----|_--. 22 --- | wee} 364, 507 240, 565 Ke 
Hawaii.........--------...----|--------]--------|----------|-------- (?) (2) weo-ne- nnn | e+ +e -- | eo eee |e (2) (?) = 
Idaho_.__....-.----_------_-_-_- (2) (2) wenn e eee ee fee eee 26,358 | = 12, 661 846, 113 549, 290 27, 450 2,956 |.---...-..]_---.-__-- 972, 743 584, 953 b> 
Tlinois_..._.----.........--.-_.]411, 333 |118, 811 138, 689 | 944,35 | 1,376, 076 613, 573 | 2,312, 064 908, 718 } 822,589 | 250, 416 130, 864 46,983 | 8, 354,473 | 4, 276, 342 bd 
Indiana...__...--.-------------| 18,584 ] 4,179 ) (2) 408,002 | 298,481 | 1,465,247 | 807, 577 | 922,204 | 409,065 | 36,953 | 12,566 | 4,450,885 | 2,293,749 fy 
lowa.__-..---------...-.--..----| 15,249 | 4, 538 57, 369 | 29, 680 278, 041 223, 840 | 4, 238, 618 | 1, 041, 962 (2) (2) (2) (7) 5, 732, 742 | 1, 756, 851 
KansaS..........--.-----------| 660 166 | 20,397 | 6,535 | 103, 823 73,571} 593,434 | 182,856 |_...-.----|--...-----} (2) (2) 1,570,975 | '666,529 © 
Kentucky- ._----.-.-..--------|_- 2-2} eee |e] eee 36, 539 30, 497 428, 129 142, 229 21, 568 8, 627 jw e|- eee 856, 381 550, 569 ° 
Louisiana__.__._.--_- 22 eee (2) (2) (2) 1 @) 171, 333 128, 667 695, 846 | 521, 654 131, 546 52,820 |...-..----|..------__] 1,359, 567 869, 140 A 
Maine___..-.--..--_--_.--------|-.------|_---.--- (2) (2) 37, 801 25, 412 | 2, 087, 710 167, 091 (2) (2) ?) (2) 2, 326, 814 256, 365 . . 
Maryland-_-—_--_..-.--..-- 2 -- |---| eee (2) (2) 244, 690 267, 1383 477, 418 557, 552 |_....-...}-...------]----------]--.-------] 1, 483, 386 | 1, 434, 761 tS " 
Massachusetts.........-..-_--- (2) (2) 13, 684 | 9, 530 339, 539 252, 939 599, 776 149, 965 (2) (@) 1,002 | - 825 1, 876, 660 831, 403 9 
Michigan_..--..-..--..----_--- (2) (2) 17,580 |; 5, 585 474, 499 228, 606 | 3, 574,972 | 1,461,239 | 255,085} 105, 764 23, 108 7,232 | 6,591, 748 | 2, 794, 031 A“ 
Minnesota__.--...-......---_--.| 22,175 | 4,190 (2) (2) 570, 453 562, 709 | 4,179,031 | 1,213,850 | 511, 437 81, 202 19, 290 14,079 | 6,166,064 | 2, 169, 332 
Mississippi_....-...-.---------] © (2) (2) (2) 164, 496 105, 914 484, 612 196, 873 50, 455 10, 358 (?) 2) 924, 406 381, 799 
Missouri_....--..--------.----- (2) (2) 21,884 | 5,996 327,350 | 146,922 | 1, 467, 842 794,852 | 138, 248 73, 116 (2) (2) 3, 109, 104 | 1, 889, 787 
Montana...-.------.----.-.---| 29, 550 | 12,652 |... 22 fee 663, 683 300, 430 | 2,075, 177 738, 3388 | 702,827 122, 361 (2) (2) 7, 692, 457 | 2, 830, 095 
Nebraska.......-..------------| 24,105 | 5, 701 (2) (2) 604,228 | 278,021 | 873,987 | 385,355 (2) | (2) (2) (2) 2,028,637 | 854, 412 
Nevada_.......----------------|--------|-------- 370 619 41, 255 36, 226 | 1, 238.052 | 556,101 106, 650 6, 817 3, 347 2, 575 1, 434, 078 667, 794 
New Hampshire._.---_.-------|--------|--------|----------|-------- (2) (2) 1,334 4138 | 120, 836 108 12 (2) (2) 1, 675, 569 153, 704 
New Jersey._---.--.-----------|---_----]---.--.- 27,073 | 12,949 440, 356 323, 388 | 251, 542 97, 424 (2) (2) 8,892 | 17,240 | 2,573,732 | 1, 960, 986 
New Mexico_........----.-----|--------|--------|----------|-------- 63, 240 55, 787 28, 641 1, 600 (2) (2) wen ennnwne| seinen ee 156, 081 104, 113 
New York_____.-_--__--_.--.---- (2) (2) 1, 180, 182 /332, 134 | 1, 863, 295 | 1, 282, 582 | 1, 954, 037 939, 721 3, 248 639 (2) (2) 10, 774, 096 | 5, 617, 572 
North Carolina......-.-...____].-...---|---.-.-- () (2) (?) (2) 211, 427 121, 397 (2) (2) (2) (2) 815, 580 310, 291 
North Dakota_-_.-..--.._.-..-.|.--2-___|--------|---- ~~. -- |e ee 34, 001 16, 439 791, 851 21, 689 76, 046 7, 589 Q@) | (2). 934, 387 53, 810 
Ohio__.._...-----.-------------| 39,455 | 11,960 | 28, 767 | 33,455 | 658,733 | 474,837 | 1,535,065 | 812,531 | 476,704 | 221,084 | 18,148|- 14,344 | 5,045,695 | 3, 745, 868 
Oklahoma. ......-------22---. 61 30 1, 743 901 - 36, 684 23, 409 882, 370 158, 580 |-...-.----}------_ ee 40 108 1, 178, 262 335, 373 
Oregon._....----.---.---.----- 945 236 (?) (2) 197, 402 112, 104 707, 698 402, 036 65, 358 24, 555 j...222.- |e ..| 1, 158, 885 642, 186



| a 
| 

Pennsylvania__.........-..----|-.------|--------| 128, 126 |140, 556 29, 937 607, 808 740, 333 575, 922 (2) (2) (2) (2). 4, 480,079 | 4, 407, 721 
Rhode Island.......--.----...-|  (?) eee (2). — (2) 257, 375 49, 551 |_...2---- |---| eee [one eee 376, 320 112, 033 
South Carolina......-..---..--|  (?) (2) (2) (?) (?) (2) (2) (?) wewennnnne [enone eee] eee eee] e eee eee 145, 934 107, 476. 
South Dakota_._...-......--.-| @) (2) (2) (2) | | 58, 594 16, 406 | 3, 799, 167 681, 815 78, 551 16, 564 |-..-------|--- 2-2. |) 4, 178, 035 794, 276 
Tennessee... ....-.---.---------|__---.--|---.---- 6,131 | 8,197 32, 495 235, 939 518, 130 329, 629 | 198, 603 71, 527 (?) (2) 1, 611, 642 | 1,076, 724 
Texas.._....---...---..----.---|109, 870 | 25, 213 11,227 | 1,907 80, 178 593, 900 | 2, 303,839 | 1,204,967 | 595,623 | 195, 093 6, 514 3,740 | 4,895, 362 | 2, 839, 513 
Utah. _......----------------|--ee----|--------] 17,740 | 3, 476 23, 516 66, 850 | 1, 408, 163 842,185 | 86, 839 8, 569 |-..---2-2]-2---2--.-| 1, 811, 105 | 1, 030, 687 

, Vermont....-.-.-..----.-------|--------|-----0-- |e eee |e eee 1, 620 1, 571 239, 437 114, 828 |_.-..2_---|-2-- |} 284, 947 137, 216 
Virginia. ._.-....----.---_----- 960 605 41,597 | 29, 044 47, 568 430, 601 508, 849 413, 315 31, 765 19, 476 (?) (2) 1, 866, 686 | 1, 438, 282 
Washington___...........-...-| 1,049 148 4,612 | 3,711 80, 363 334, 086 | 1, 675, 593 703,861 | 316, 424 21, 667 14, 442 7,195 | 3,299, 572 | 1, 366, 163 
West Virginia..........--.-....|  (%) (2) (2) (?) 665, 475 361, 938 365, 232 271, 691 (2) (2) w---------|----------| 2,065,844 | 1,897, 841 
Wisconsin.........--..-..-----| 71,902 | 17,821 (2) (2) 04, 107 343, 029 | 2, 681, 645 | 1,147,299 | 401, 155 82, 609 19, 257 6,965 | 4,776,673 | 2,066, 516 
Wyoming.._...-...--..--..-.--|.-----.-|-------- |---| eee 41, 545 29, 223 | 967, 707 365, 152 584, 310 65, 802 |...-_.-..-|----..-.-.| 1, 619, 063 476, 459 
Undistributed 3.___............|204, 950 | 46,664 | 192,402 |129, 199 20, 043 115, 902 51, 323 32,908 | 749,128 | 217, 400 /5, 086, 974 /1, 857, 898 105, 651 51, 440 

997, 499 |256, 922 /1, 875, 808 |860, 557 |15, 641, 576 |10, 332, 709 |54, 929, 553 |21, 639, 090 |7, 546, 489 |2, 143, 275 |5, 372, 746 |1, 995, 083 |123, 923, 923 |61, 977, 379 
Average value_.....---../---- 2... 0.26 |-._....--. 0.46 |_--.4. 222... 0.66 |-..--.-..-- 0.39 |-.-...-2.. 0.28 |..---.--.. 0.37 |.---.---.-.- 0. 50 

1 Includes noncommercial production. | 5 Includes some gravel used for fills and similar purposes. The quantity of gravel %m 
2 Included under ‘‘Undistributed.’’ | reported as used exclusively for ballast was 7,272,186 tons valued at $2,107,184. The b> 
3 Includes items entered as ‘‘2.”_- figures include gravel produced by railroads for their own use as follows: Ballast, 3,280,004 
4 Includes some sand used for fills and similar purposes. The quantity ofsand reported | tons valued at $471,108; fills and similar purposes, 274,303 tons valued at $36,091. So 

as used exclusiveiy for ballast was 870,600 tons valued at $237,059. The figures include 6 May include some gravel used by railroads for fills and miscellaneous purposes. 
sand produced by railroads for their own use as follows: Ballast, 173,408 tons valued at . > 
$21,003; fills and similar purposes, 126,889 tons valued at $19,863. | . A 
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Noncommercial operations. —Segregation of sand and gravel reported 
by States, counties, municipalities, and other local Government agen- 
cies was begun during the 1932 canvass, when it was found that these 
noncommercial operations were producing an increasing percentage 

7 of the total annual output. Noncommercial production increased 
: from 5 percent of the total production in 1928 to 39 percent in 1933; 

| and, although the tonnage remained about the same in 1934 and 1935, — 
because of increased commercial production it comprised only 35 and 

| 32 percent, respectively, of the total: Preliminary data indicate an 
increase of roughly 35 percent in 1936, the estimated quantity of 

| 53,000,000 tons comprising 31 percent of the total sand and gravel 
accounted for. (See fig. 90.) | 

The average value of all noncommercial material reported in 1935 
was $0.27 a ton, whereas the indicated average in 1936 was $0.30. 
Of the 1935 total, 22,011,231 tons valued at $0.22 a ton was produced 
directly by construction or maintenance crews of States, counties, | 
municipalities, and other local Government agencies, while 17,305,221 
tons valued at $0.34 a ton was produced by contractors expressly for 
the use of such agencies. State highway departments accounted for 

| 56 percent of the total output; counties, 40 percent; municipalities, 3 
_ percent; and other agencies, 1 percent. 

Sand and gravel sold or used by producers in the United States, 1932-36, by com- 
mercial and noncommercial operations 

[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 
including relatively small amounts of railroad ballast. and fill produced directly by railroad carriers for 
their own use] | : 

| Commercial operations Operations Total accounted for 

Year Percent . Percent Percent 
of change of change of change 

Short tons |frompre-|} Short tons {from pre-;} Short tons | from pre- 
ceding ceding ceding 
year year year 

| 1982._....-.-.-----------------| 85, 289,076 | 33.9] 34,748,821 | +-41.6| 120,037,897] —21.8 
1933....---..---.--------------| 66, 106,472 | —22.5 | 41,648,877 | +19.9 | 107,755,349 10.2 
1984._...---------------------| 75,322,909 | +13.9 | 241, 288, 780 —.9 | 116, 611, 689 +8. 2 
1935.....--.-------------------| 84,607,471 ] +12.3 | 239,316,452 | —4.8 | 123,923,923 +6. 3 
1936 4.___.---------.----------] 119, 660,000 | +41.4 | 53,000,000 | +34.8 | 172,660,000 |  +39.3 

1 Part of the apparently large increase in noncommercial production is due to more nearly complete 
reports in the later years. 

2 Includes 20,314,296 tons valued at $0.22 a ton produced directly by construction and maintenance crews 
of States, counties, municipalities, and other Government agencies and 20,974,484 tons valued at $0.40 a 
ton produced by contractors expressly for the use of such agencies. Various agencies reported production 
as follows: States, 27,950,916 tons valued at $0.35 per ton; counties, 11,382,718 tons at $0.18; municipalities 
631,461 tons at $0.23; and others, 1,323,685 tons at $0.67. 

3 Includes 22,011,231 tons valued at $0.22 a ton produced directly by construction and maintenance crews 
of States, counties, municipalities, and other Government agencies and 17,305,221 tons valued at $0.34 a 
ton produced by contractors expressly for the use of such agencies. Various agencies reported production 
as follows: States, 22,016,880 tons valued at $0.32 per ton; counties, 15,965,458 tons at $0.20; municipalities, 
1,027,130 tons at $0.32; and others, 306,984 tons at $0.73. 

4 Subject to revision.
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Commercial production of sand and gravel for building and paving 7 
is centered largely in the Mid-Atlantic and Mid-Western States, with | 
California, Texas, and Washington as the large producers elsewhere. 
Noncommercial production, on the other hand, looms large in New 
England, North Central, and Rocky Mountain States. (See fig..91.) 
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| FIGURE 90.—Sand and gravel sold or used in the United States by commercial and noncommercial producers, - 
1928-36. Figures for 1986 are subject to revision. ee 
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FiGuRE 91.—Building and paving sand and gravel sold or used by commercial and noncommercial producers 
. 1935, by States. Areas of circles represent tonnage. 

With the possible exceptions of Minnesota, Iowa, Wisconsin, and | 
Michigan, most of the large noncommercial operations serve States 
where road materials are not available from commercial plants. The 
small noncommercial output reported in several States, notably 

| Arizona and New Mexico, may be due to lack of complete data. |
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Method of transport—Shipments of sand and gravel originating on 
class I railroads in 1936 totaled 40,213,215 short tons, an increase of 
32 percent over 30,451,218 tons in 1935. This quantity represented 
40 percent of total commercial production, exclusive of glass and mold- 

. _ Ing sand and nonrevenue railroad ballast, compared with 43 percent __ 
| ~ in 1985. The trend from 1928 to 1933 was toward increased truck 

| shipments of sand and gravel with the railroads carrying a smaller 
percentage of the total each year. In 1934 and 1935, however, rail 

: shipments were relatively larger, indicating at least a temporary 
| break in the increasing use of truck transportation, which apparently 

again was greater in 1936. (See fig. 92.) 
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en FIGURE 92.—Shipments of sand and gravel, by modes of transportation, 1928-36.: Data on rail shipments 
a are from reports of the Interstate Commerce Commission; to insure comparability, glass and molding 
- sand, railroad ballast, and noncommercial production have been excluded from the figures used in the 

. comparisons. Figures for 1936 are subject to revision. . co . 

/ Producers making nearly 90 percent of the total] commercial output 
, of sand and gravel in 1934 and 1935 reported the methods by which - 

their product was transported. According to these figures, as sum- : 
a marized in the following table, waterway shipments in 1935 increased 
| slightly at the expense of both rail and truck. Comparable data for 
: 1936 are not yet available. 

Sand and gravel sold or used by commercial producers in the United States, 1934-85, 
by methods of transport } 

1934 1935 

. Short tons Percent Short tons Percent 

Shipped by— 
Truck_.__.._.2- 222 21, 447, 749 31.7 23, 480, 830 31.3 
Rail___.___-_- 22-2 38, 762, 817 57. 4 42, 318, 644 56. 4 
Waterway ___._-____.----- 7, 358, 533 10. 9 9, 273, 258 12.3 

67, 569,099 | 100.0| 75,072,732 100. 0 
Percent of total commercial production accounted for. - 89.7 |---------_} 88.7 |_-.------. 

ee 
1 For practical purposes the entire output of noncommercial operations commonly is moved by truck. 

Including noncommercial production, sand and gravel were moved as follows—1934: Truck 58 percent, rail 
35 percent, and waterway 7 percent; 1935: Truck 55 percent, rail 37 percent, and waterway 8 percent. 

Preparation.—iIn both 1934 and 1935 by far the larger part of the 
| output of commercial operations was washed, screened, or otherwise 

prepared, whereas most of the noncommercial production was pit-run 
material. The average value per ton of prepared material was more 
than double that of unprepared.
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Sand and gravel (prepared or unprepared) sold or used by producers in the United 
States, 1984-85, by commercial and noncommercial operations | 

oo | 1934 1935 | : 

. Average Average 
Short tons value Percent ; Short tons value Percent 

per ton | of total per ton | of total 

- Commercial operations: eee 
7 Prepared..........-.---------| 66,865,755 | . $0.68 88.8 | 71,947,628 | $0.65 85.0 

Unprepared...-.-......2.. 2... 8, 457, 154 . 36 11.2 12, 659, 843 . 34 15.0 | 

75, 322, 909 .64 | 100.0] 84,607, 471 .61 | 100.0 . | 

. Noncommercial operations: 
Prepared.....--------.-------| 9,411, 195 56 22.8| 7,308,799 53] 18.6 
Unprepared...................| 31,877, 585 24 77.2 32, 007, 653 . 22 81.4 

41, 288, 780 .31 |  100,0 | 39,316, 452 £27} 100.0 

_ Size of plants —In 1927 the Bureau of Mines compiled a table show- 
| ing production of sand and gravel by size of companies.?_ A similar, 
| although not absolutely comparable, compilation was made by size of | : 

plants for 1931 ? and in the following table for 1935. A definite trend 
| toward production of an increasing percentage of total output by 

| small plants is apparent. This, however, indicates decreased output : 
: of existing plants in the later years as well as introduction of smaller | 
. producing units. In 1931, 32 percent of the total output was reported 

by plants producing less than 100,000 tons each, but this same-size 
group in 1935 accounted for 42 percent of the total. Regardless of 
this trend, however, the large plants still account for an appreciable 

| part of the output; in 1935, 36 plants amounting to only 2 percent of | 
. the total number of plants reported 27 percent of the total production. 

Number and output of commercial sand and gravel plants in 1935, by size groups! 

ef Plants 2 Production ——______-________________ 

Size group (short tons) ; 
Cumu- Cumu- Percent : Percent : Number lative Short tons lative 

| of total percent of total percent 

Less than 25,000...-.-.-.--------------| 1,139] 61.17} 61.17 | __-9, 501,000 | ~—-11. 28 11.23 
25,000 to 49,999_....------------------- 307] 16.49] 77.66 | 10,983,000] 12.98 24. 21 | 
50,000 to 99,999..-..--.---------------- 220} 11.82) 89.48] 15,305,000] 18.09 42. 30 
100,000 to 199,999....-.---------------- 128 6.87 | 96.35] 17,329,000] 20.48 62.78 | 

| 200,000 to 299,999._...-...-.----------- 32 1.72| 98.07 | — 7,768,000 9. 18 71, 96 
300,000 to 399,999. -----------.--------- 9 -48| 98.55 | 3,032,000 3. 58 75, 54 

~ 400,000 to 499,999__.------------------- 12 65} 99.20] 5,251, 000 6. 21 81.75 
500,000 to 599,999_--.-...--.-.--------- 7 38 | 99.58] 3,803, 000 4. 50 86, 25 
600,000 to 699,999._._---.----.--------- 1 .05 | 99.63 \ 3°. 884. 000 3. 41 89. 66 
700,000 to 799,999_.--------...--------- 3 -16| 99.79 B54, 
Bn ONO to So eg weer 1 . 05 oe sf 

’ oO ’ owe ewe en ween ween ee [-- eee | ee . 
1,000,000 to 1,999,999-...-.-------.--.- i 05 | 99.89 |¢ °8 751,000} 10.34 | — 100. 00 
2,000,000 and over.....-----..--.----.- 2 11 100. 00 

1,862 | 100.00] 100.00] 84,607,000 | 100.00 | 100. 00 
ne Se 

1 Plants operated by or for States, counties, and municipalities and 11 producers reporting less than 100 
short tons each are excluded. 

2 May include a few companies operating more than 1 plant but not submitting separate returns for 
individual plants. 

3 Combined to avoid revealing production of individual plants. 

2 Mineral Resources of the United States—part II, 1927, p. 163. 
3 Minerals Yearbook, 1932-33, p. 609. 

153336—37——_78
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ss PRICES | | | 

| Despite increased demand for sand and gravel for all uses in virtually 
every section of the country, average prices in 1936 showed little change 
from 1935. The average value per ton, f. o. b. plant, for all sand and 

- gravel reported by commercial producers remained unchanged at 
$0.61. A slight weakness in sand prices resulted in a drop of 2 cents a 
ton in the average value of sand, but it was balanced by an advance 
of 2 cents for gravel. 

Preliminary data indicate a slight increase in the average value of 
| sand and gravel used in construction but a drop of 5 percent in that 

sold for paving. As building and paving combined account for about 
80 percent of total sales by commercial producers, it is evident that 
any weakness in prices of these materials is reflected strongly in the 
average value of the product of the sand and gravel industry as a 
whole. The average value of the various industrial sands changed 
little from 1935. The rise in average value of both sand and gravel 
sold for miscellaneous uses shows the result of the omission in 1936 
of large quantities of low-priced fill reported in 1935 for use in the con- 

: struction of Fort Peck Dam. The indicated rise in average value of 
material produced at noncommercial operations may be. due to the 
inclusion of a larger percentage of prepared material in 1936. | 

. According to data presented at the annual meeting of the National 
| Sand and Gravel Association, price declines were sharpest in the New ) 

York City area and in California, where price cutting at times during 
1936 assumed the appearance of a price war. On the other hand, 
slightly increased prices were reported in Arkansas, Minnesota, 

| | Oklahoma, Texas, and western Pennsylvania. Apparently there was 
| little change throughout the rest of the United States. 
: Wholesale price indexes of the Bureau of Labor Statistics, although 
| based on relatively small samples, confirm the preliminary data on 

unit values. The price index of building sand dropped from 98.7 in 
1935 to 98.2 in 1936, and that of gravel increased slightly—from 
89.6 to 90.8. | 

MARKETS 

, About 80 percent of the sand and gravel produced at commercial 
operations in 1936 entered some form of building or highway construc- 

- tion. Indicators of these markets, therefore, are useful in following — 
trends in demand for sand and gravel. Cement, paving asphalt, and 
cut-back asphalt shipments advanced 50, 36, and 44 percent, respec- 
tively, in 1936 compared with 1935. Furthermore, concrete-pavement 
contract awards were 31 percent higher and the value of construction 
contracts awarded increased 45 percent. These data substantiate the 
evidence of incomplete returns from producers, upon which the 
preliminary production figures for 1936 are based. 

Sales of road oil in 1936 increased only 21 percent, although an 
advance of at least 35 percent in production of noncommercial pit-run 
material for use on low-type roads is indicated. The use of calcium 
chloride and even common salt in so-called “stabilized roads’’ is 
growing, but no data are available to show exact trends in use of these 
materials.
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| Summary of data relating to production and consumption of sand and gravel, | 
| 1935-3861 | 

| - | Percent 
1935 1936 2 of change 7 

in 1936 

Sand and gravel shipments: | 
- Rail shipments, class I roads 3___................-short tons.-| 30, 451, 218 40, 218, 215 +32 
Water shipments: Pittsburgh district 4..._..-.._........do-__-- 1, 766, 427 3, 166, 847 +79 

- Correlative industries: mera 
Portland cement shipments..-_....-----.-.-.--....--barrels_.| 75,232,917 | 112, 566, 000 +50 

' . Paving asphalt shipments_...._........-.........-short tons_. 877, 466 1, 190, 705 +36 ~ 
Cut-back asphalt shipments......_.....-.-...._-....-.-do_.-- 707, 953 1, 021, 290 +44 . 
Road oil sales............-...._.-..--.-.-_.._-.....--barrels__ 6, 798, 932 8, 256, 694 | +21 

- Construction: 
Concrete pavement contract awards 5...._....-square yards_.| 43,427, 000 56, 986, 000 +31 

. Construction contract awards 6_...-.-.------.-----.-...------|$1,844,546,000 |$2,677,534,000 +45 - . 
Railway expenditures, class I roads: For ballast 7.......-.....-...| $11, 438,000 | $15, 544, 449 +36 
‘Glass production: 

Glass containers §._-..--.........-.-...---...------.-..-gross..| 38, 783, 000 45, 216, 000 +17 
Illuminating glassware ®...........--...-...........__turns_- 24, 058 28,805 | - +20 
Polished plate glass 10 __..__.__-._---.-.-.--.--.--square feet._| 179,817,000 | 197, 980, 000 +10 

Foundry activity: . 
Foundry and malleable pig iron production. ....._gross tons-- 2, 824, 822 3, 802, 582 +35 
Malleable castings production "__._........._..._-short tons-_- 466, 395 571, 696 +23 

Freight car loadings, all commodities #2__...........2.....--_ears__| 31, 518, 000 36, 686, 000 +16 

1! Many of the data avilable in this table are published currently in ‘“‘Survey of Current Business’”’; compar- 
. able data for 1928 are given in Minerals Yearbook, 1934, p. 839. 

4 Subject to revision. . 
3 Interstate Commerce Commission. 
4 Chief statistician, Board of Engineers for Rivers and Harbors. 

. § Portland Cement Association. © 
6 ¥. W. Dodge Corporation. — . . 
? Interstate Commerce Commission and Bureau of Railway Economics. 
8 Glass Container Association. 
® Tiluminating Glassware Guild. . . 
10 Plate Glass Manufacturers of America. | . 
11 U. 8. Bureau of the Census. . 
12 American Railway Association. 

Increased ballast expenditures by class I railroads in 1936 confirm 
| the indicated sharp advance in sales of sand and gravel ballast. 

| Greater activity in glass plants, foundries, rail traffic, stone-finishing 
mills, and industry in general was responsible for increased sales of 

———industrial- sands, 
| NEW DEVELOPMENTS . 

Plant improvements in the sand and gravel industry in 1936 were 
designed to meet more rigid specifications for a wider variety of 
products. The increasing demand for a wider range of sands con- 
taining a higher percentage of finer sizes was an outstanding trend in 

_ the industry. ‘Increased use of gravel, particularly crushed gravel in 
the finer sizes, in bituminous mixtures was also noteworthy. Pro- 
ducers have been able to meet changing demands, but lack of uni- 
formity in specifications among Government agencies has resulted in | 
higher costs for even the large operations. On the other hand, : 
further progress was made during 1936 in standardizing aggregates 

| used in highway construction. Several additional States revised 
| their specifications to follow the recommendations of the Division of 

Simplified Practice and changed from round to square openings in 
test screens. 

Foster and Walker‘ reported the results of research on strength 
and wear tests of gravel and crushed-stone-concrete. They concluded 
that the shape of the particles has little effect on strength, although 

4 Foster, Alexander, Jr., and Walker, Stanton, Wear and eirength Tests of Gravel and Crushed-Stone 
| Concretes: Nat. Sand and Gravel Assoc. (mimeographed preprint), 1936, 20 pp. .
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rounded aggregates permit the use of a richer mortar because of the 
| lower percentage of voids. Of particular interest was their finding 

a that crushed stone rounded mechanically and used in concrete gave 
. the same compressive and flexural strengths as angular crushed stone | 

with the same cement content. 
| Several companies are operating mixing plants to prepare material 

| for so-called ‘“‘stabilized roads.’”’ Sand, gravel, and clay are mixed in 
‘the proper proportions with calcium chloride, sodium chloride, or 
possibly some other binding agent, and trucked to the job. This 

| type of construction is becoming increasingly popular for low-cost 
secondary roads but probably does not afford a wide market for 
permanent plants, except under special conditions. | | 

The use of conveyor belts for pit to plant and intraplant movement 
) of materials apparently is increasing. The installation at Grand 

Coulee Dam has attracted much attention. | 
A series of reports by J. R. Thoenen,® of the Bureau of Maines, 

covering prospecting, development, and operation of sand and gravel 
deposits was completed early in 1936. Some of these reports are now 
out of print, but the others may be procured from the Publications — 
Section, United States Bureau of Mines, Interior Building, Washing- 

| ton, D.C. Copies are available for reference in virtually all libraries. 
Health problems in the industry, particularly with respect to silicosis, 

| received greater attention during 1936. | 
The National Industrial Sands Association was formed in April , 

1936. Producers of industrial sands first felt the need of an organiza- 
tion during the days of NRA and until the formation of the new 
association were organized as a division of the National Sand and > 
Gravel Association. : | 

FOREIGN TRADE’ 

Imports of sand and gravel are confined largely to movements of 
aggregates across the United States-Canada boundary and to ship- 
ments of Belgian glass sand, mostly consigned to the Pacific coast glass 
industry. Exports likewise are principally aggregates moving into 
Canada. 

“5 Anable, Anthony, Preparation of High-Specification Sand at the Grand Coulee Dam: Am. Inst. Min. 
and Met. Eng. Tech. Pub. 715, 1936, 15 pp. Shaw, Edmund, Handles 2,500 Tons per Hour—Wastes 1,000 
to 1,500 Tons of Sand: Rock Products, vol. 39, no. 3, 1936, pp. 30-40. 

6 Thoenen, J. R., Prospecting and Exploration for Sand and Gravel: Inf. Circ. 6668, Bureau of Mines, 
1932, 52 pp. (Out of print.) Development of Sand and Gravel Deposits: Inf. Circ. 6689, Bureau of Mines, 
1933, 50 pp. Sand and Gravel Excavation: Part 1—The Power Shovel, the Dragline Excavator, and the 
Excavator Crane: Inf. Circ. 6798, Bureau of Mines, 1934, pp. 1-44. (Outofprint.) Sand and Gravel Excava- 
tion: Part 2—Power Scraper, Slack Line Cableway Excavator, and Hydraulic Giant: Inf. Cire. 6814, 
Bureau of Mines, 1935, pp. 45-96. (Out of print.) Sand and Gravel Excavation: Part 3—Hydraulic Dredge, 
Clamshell Dredge, Ladder Dredge, and Dipper Dredge: Inf. Circ. 6826, Bureau of Mines, 1935, pp. 97-132. 
(Out of print.) Sand and Gravel Excavation: Part 4—Car and Locomotive Haulage, Hoist and Rope 
Haulage, Remote Control Haulage: Inf. Circ. 6856, Bureau of Mines, 1935, pp. 133-178. Sand and Gravel 
Excavation: Part 5—Motor Truck Haulage, Conveyor Belt Haulage, Pumps and Pipe Lines, Barges and 
Towboats, Aerial Trams: Inf. Circ. 6875, Bureau of Mines, 1936, pp. 179-252. Sand and Gravel Excava- 
tion: Part 6—Mining Methods: Inf. Circ. 6879, Bureau of Mines, 1936, pp. 253-299. 

7 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce,
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Sand and gravel imported for consumption in the United States, 1934-36, by classes 

1934 1935 1936 : . 

, . Class $f 

Short tons Value Short tons Value Short tons Value 

Glass sand !__.__-_-----------| 24, 516 $46, 094 44, 291 $94, 966 52, 943 $117, 706 
Other sand 2....__-.......--..|| 36, 016 33, 635 62, 225 51, 658 124, 013 62, 193 
Gravel_...---.--.------------- 74, 758 18, 286 63, 189 15, 851 201, 398 38, 142 

| 135, 290 98,015 | 169,705 162, 475 378, 354 218, 041 

1 Classification reads ‘“‘Sand containing 95 percent silica and not more than 0.6 percent oxide of iron and . 
suitable for manufacture of glass.”’ 

2 Classification reads ‘‘Sand, n. s. p. f.”’ 

: Sand and gravel imported into the United States, 1984-36, by countries 

: | 1934 | 1935 1936 
Country a rs i a a 

Short tons Value Short tons Value Short tons Value 

North America: : 
Canada._...-.--.--------- 107, 451 $29, 324 119, 689 $40, 501 322, 090 $80, 508 
Mexico...._..------------ 90 80 |_---.----.--]----------.- 22 5 

Europe: 
Belgium......-...-.------ 24, 538 46, 279 ' 44, 398 - 95, 181 51, 039 111, 246 

: France........-.-..------- 241 2, 301 3, 720 4,119 223 1, 840 . 
: Germany -..-.....-.---.-- 432 6, 078 187 2, 868 190 2, 328 . 

Netherlands. -_...--.-_--- 241 2, 904 1, 037 16, 233 931 12, 135 
U. S. S. R. (Russia in . - 

Europe) ......----------| - 1, 624 9,644) - ~~ 560 3, 302 |2..---..-_._]-----------. 
United Kingdom. ......-- 672 1, 368 101 192 3, 859 9, 979 

Asia: Japan.....----.--..---. 1 37 |..----------|------------ |---| ee ee ene 
Oceania: 

Australia. .._-..--..------]..--.--------]-.---------- 2 49 |_...--...---]------------ 
New Zealand.......-..--.|-----.----.-|------------ 11. 30 |.-.-.---.-..|.----.-.-.-- 

135, 290 | 98, 015 169, 705 162, 475 378, 354 218, 041 

| : Sand and gravel exported from the United States, 1982-36 

Year Short tons | Value Year Short tons | Value 

1932._.._.---.--------------- 96,015 | $211,558 || 1985_....--.--_-------------- 37, 393 $26, 369 
1933_..-.-.-.---------------- 82, 453 54, 557 || 1986_.-..-..---------------- 49, 906 58, 453 
1934. _____------------------ 33, 550 41, 649
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_ Asa result of continued improvement in the gypsum industry dur- 
ing 1936 production and sales reached the highest levels since 1930. | 
The output of crude gypsum rock and gypsite from mines in the 
United States in 1936 was 2,712,510 short tons, or 42 percent more 

| than the 1,903,880 tons obtained in 1935. Augmented by 661,595 
| short tons of imported crude rock, new supplies of gypsum in 1936 
| totaled 3,374,105 tons. Figure 93 shows trends in the gypsum indus- | 
: try from 1927 through 1936. - 7 | 
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FIGuRE 98.—Trends in domestic production, imports, and total supply of crude gypsum in the United 
States, 1927-36. Imports include small amounts of ground and calcined gypsum. 

Sales of products made from domestic gypsum in 1936 were valued 
at $26,222,377. They included 752,625 short tons of uncalcined ma- 
terial valued at $1,458,123, sold as cement retarder, as land plaster, 
and for miscellaneous purposes, and 1,730,687 tons of calcined products 

: 1227
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| valued at $24,674,254, used principally as building materials. These 
amounts represent substantial increases over sales in 1935, when the 
total value was $18,860,348, including 520,594 tons of uncalcined _ 
material valued at $1,039,979 and 1,233,816 tons of calcined prod- 
ucts valued at $17,820,369. Total sales of products manufactured | 
from both domestic and foreign gypsum in 1936 were valued at $32,- 
954,558, 39 percent more than in 1935 and the highest since 1930. 

: Salient statistics of the gypsum industry in the United States from 
1932 to 1936 are summarized in the following table. : 

Salient. statistics on gypsum and gypsum products in the United States, 1932-86 

1932 1933 1934 1935 1936 

| Crude gypsum: ce . . - 
Mined....------.---------short tons..| 1,416,274 | 1,335,192 | 1,536,170 | 1,903,880 | 2, 712, 510 
Imported_....-..--....-.-------do....| °374,072 | "359,490 | "361,186 | |” 450, 250 661, 595 

: Apparent supply.......-.-----do_.--| 1,790,346 | 1,694,682 | 1,897,356 | 2,354,130 | 3,374, 105 

| Sales by domestic plants: ! . | 
. Raw gypsum: . 

Short tons.....---.----------------| _ 516,136 | 491,273 | __—-578,947 | 595,130 |. _—-830, 488 
Value..........---------.----------| $1, 216, 388 | $1, 089, 100 | $1, 266,945 | $1,329,140 | $1, 865,673 

Gypsum products: 
For building purposes: ? 

Short tons....--.--------------|_ 1,149,872 | 1,011,506 | 1,074,017 | 1,465,311 | 2, 102, 306 
Value.....--.-----------.-----|$16, 122, 200 |$14; 085, 071 |$15, 510,835 |$21; 499, 934 | $30,061, 901 

For manufacturing uses: . 
Short tons.....-.--------------| 48,889 48, 965 66, 573 87, 657 108, 032 
Value.....---.---.------------| $454,718 | $470,041 | $673,624 | $858,071 | $1, 026, 984 

Total gypsum products sold: . 
Short tons...--...------.------| 1,198,761 | 1,060,471 | 1,140,590 | 1,552,968 | 2, 210,338 

| Value.....-.---.--.-----------|$16, 576, 918 |$14” 555, 112 |$16, 184, 459 |$22, 358,005 | $31,088,885 
Grand total sales: 

| Short tons__....-.-.---------------| 1, 709,897 | 1,551,744 | 1,719,537 | 2,148,098 | 3, 041,021 
Value.....-...---..-.----------.-.|$17, 793, 306 |$15, 644, 212 |$17, 451, 404 |$23, 687, 145 | $32, 954, 558 

Gypsum products imported: 3 
Short tons.._.......---.---------------- 8, 302 3, 108 1, 646 1, 906 1, 844 
Valule........-----------.--------------| $29,365 | $33,413 | $26,436 | $28, 094 $26, 531 

Exports: 
Plaster board, etc.: , 

Square feet....-.--------------.---| 1,981,685 | 1,646,733 | 1,895,700 | 1,929,348 () 
Value.._..-.-----.------.---------| $46,175 | "$36,057 | $43,041 | "$42; 465 (4) 

All other: § 
Short tons_....-.------------------ 4,919 5, 333 4, 852 9,245] (4) 
Value_....-.-...--------2--- 2 ee $91, 025 $83, 155 $90, 451 | $148, 731 (4) 

1 Gypsum and gypsum products produced from rock of both domestic and foreign origin. 
2 Includes calcined gypsum sold to other manufacturers and for miscellaneous uses. 
3 Includes ground and calcined gypsum and Keene’s cement, but not ‘‘Manufactures of which plaster of 

paris is the component material of chief value n. s. p. f.’’ (principally statues, art goods, and novelties). 
.4 Comparable data not available. 

5 Includes raw and calcined gypsum and gypsum products. . 

The rise in imports from 1925 to 1930 (see fig. 93), when domestic 
production and sales were dropping, resulted from an increase in the 
number of calcining plants erected along the Atlantic seaboard. The 
ageregate increased capacity of such plants consequently moderated 
the decline in imports after 1930, although the output of some oper- 
ations using imported crude declined in about the same proportion as 
that of operations using domestic material. 

General improvement in the gypsum industry was caused almost 
entirely by the rise in volume of building construction. (See fig. 94.) 
The Federal Reserve Board index of total construction, based on the 
1923-25 average as 100, advanced from 37 in 1935 to 55 in 1936, an 
increase of 49 percent, which corresponds rather closely to the 42- 
percent rise in gypsum production. The gypsum industry was aided 
particularly by the 60-percent increase in privately financed con-
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struction, principally for buildings, which furnished by far the greatest : 
demand for gypsum products. 
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Figure 94.—Crude gypsum production compared with value of construction contracts awarded, 1927-36. 
. Construction indexes compiled by the Federal Reserve Board. 

| DOMESTIC PRODUCTION | 

In 1936 crude gypsum was supplied by 65 mines operated in 17 : 
States by 36 companies. Five operations, each of which includes an | 
underground mine and a quarry, have been counted as 10 mines. 
About 60 percent of the total output was obtained from 36 under- 

- eround mines, mostly in the East and Middle West. The remaining ~ 
40 percent was extracted from 28 quarries located principally in the 

: West and Southwest, although 3 large operations in the Middle West 
(1 in Iowa and 2 in Michigan) supplied a considerable part of the total 

ss @pen-pit tonnage. Gypsite was produced’at 10 quarries in 5 States. . 
| “Production increased in all States except two that always furnishrela- 

tively small amounts. The four leading States, in the order of their 
importance, were New York, Michigan, Iowa, and Texas, and their 
combined output (1,707,809 short tons) accounted for 63 percent of 
the total. | 

Gypsum mined, and uncaleined and calcined gypsum sold or used by producers, in the 
United States, 1932-36 

Sold or used by producers 

Number Total —_— OO aaowV—Vvxr[’:’?r?OO oa 
of active | quanti . _e . 

Year establish-| mine a Without calcining Calcined Total 

ments! |(short tons) |__|; ______ |__| _ value 

Short tons Value Short tons Value 

1982__....---------- 57 | 1,416,274 | 444,816 | $929,567 | 890,495 |$11,976, 719 | $12, 906, 286 
1933....-.---------- 61 | 1,335, 192 420, 935 806, 325 821, 738 | 11,121,153 |] 11, 927, 478 
1934......--------- 64 | 1,536,170 | 612,317] 970,828 | — 902,539 | 12,791,149 | 13,761,977 
1935..-..-.-------- 65 | 1,903,880 | 520,594 | 1,039,979 | 1,233,816 | 17,820,369 | 18, 860, 348 
1936..-.-.----..---- 65 | 2712,510°| 752,625 | 1,458,123 | 1,730,687 | 24,764,254 | 26, 222, 377 

1 Each mine, plant, or combination mine and plant is considered as 1 establishment.
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Gypsum mined, and uncalcined and calcined gypsum sold or used by producers, in the ; 
United States in 1986, by States — - 

| Sold or used by producers 

Number Total Sr - OroOwm—mWr"OoOeT O———_ + +=; 
or active uantity * . 

| State establish- qimined Uncalcined Calcined Total 

ments! |(short tons)| ————-—_|—___-_|_ Total 
| _| Short tons Value Short tons Value - 

California.........- 6 142, 853 31, 832 $102, 652 (?) (2) (2) 
Colorado_.._--.... 4 27, 424 9, 549 21,752 (3) (2) (3). 
Iowa........--.---- 9 344, 221 97, 511 146, 233 217, 088 | $3,115,155 | $3, 261, 388 
Michigan... _.-...-- 8 496, 611 139, 708 276, 798 320,106 | 4, 472, 152 4, 748, 950 
Nevada. ..-..-.-.-- 3 167, 342 70, 384 148, 632 (?) (2) (?) 

| New York...-...-- 11| 609,204 | 185,155 | 377,571 | 398,700 | 6,207,706 | 6, 585, 277 | 
Oklahoma.....__._. 4 156, 545 63, 364 70, 887 - (2) (2) (2) 
Texas.......-..-| 5 | 287,773 47, 085 71,303 | 187,469 | 2,860,438 | 2,931, 741 

| Other States #.--7--] 15 | 510,537 | 108,037 | 242,205 | 4 607, 324 | 48 108,803 | 48,695,021 
| | 65 | 2,712,510 |. 752,625 | 1,458,128 | 1,730, 687 | 24,764,254 | 26, 229,377 

1 Each mine, plant, or combination mine and plant is considered as 1 establishment. | 
2 Included under ‘‘Other States.’’ : 
8 Arizona, Idaho, Kansas, Montana, Ohio, South Dakota, Utah, Virginia, and Wyoming. 
4 Also includes sales from California, Colorado, Nevada, and Oklahoma. . | 

_ _Employment.—The improved employment situation at the mines. 
| in 1936 clearly reflected the stimulation of production resulting from 

| the greater demand for gypsum. A comparison of data for 41 identical 
, mines which supplied 74 percent of the total output indicates not only : 

7 - an increase of 23 percent in the number of men employed in 1936 
compared with 1935 but also an average gain of 43 working days, 
which combined resulted in a 51-percent rise in the number of man- 
shifts. The decline in production per man-shift may have been 

| ' caused by increased maintenance and development work, which had 
been reduced to a minimum in previous years when operating econ- 

| omies were necessary.  — | | 

. : Employment and production at 41 identical gypsum mines, 1935-86 } | 

: o Employment Production | 

Year Per man- | Per man- 
Number Average Number Short | Percent | shift year 

| of men of days shifts tons of total Ghor (Short 

1935_.-.-.---------------------- 873 187 | 163, 252 |1, 488, 070 78. 2 9.1 1, 705 
1936...-..--.-------- ~~ ae 1, 074 230 | 246, 777 |1, 992, 475 73. 5 8.1 1, 855 
Percent of change in 1936._-...-|  -+23.0 +23. 0 +51. 2 +33.9 |----------} —110 +8. 8 

1 Includes 28 underground and 13 open-pit mines. 

Calcining —Gypsum of domestic and foreign origin was calcined 
during 1936 at 52 plants in 16 States. Of these plants, 41, most of 
which were adjacent to mines, calcined domestic gypsum and gypsite, 
and 11 on the Kast and West seaboards used only imported crude rock. 
In all, 187 kettles and kilns were operated, with a total daily capacity 
of 27,962 short tons. The reduction in capacity of 1,033 tons from 
1935, which occurred in spite of the operation of two additional plants, 
resulted from the operation of eight fewer kettles and one less kiln.
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| Active calcining ketiles and kilns in the Untied States in 1986, by States | 

{Reported by gypsum operators using domestic and imported gypsum] | 

Kettles Rotary kilns oo 

Number |————] —_+______— Total daily | 
State oe Daily | Daily | Cobactly 

| | plants Number oD Number ene enor | 
tons) tons) . 

. lowa....------------------------------ 6 19 2,958 |.....-....|-.-----.-- 2, 958 oo 
Michigan__...2. 222-22 eee 5 22 2,692 |... 2 |---- lee 2, 692 
New York.-....-_---2 2 ee 6 18 2, 400 5 2, 200 4, 600 . 
TexaS_...-.---..---.------------------ 4 30 2, 512 |.--..-----|]----------||  -—-- 2, 512 
Other States 1.002277 2277277T772777 a) _254| —6,481| 6 | 3715 | 29, 198 

Total, plants using domestic Cf v | 
gypsum: 1936.......-------------- oe 41] %143| 217,048{ 11] 4,915} 21,958 

1935...---.---.-------------- 40|- 2154 217, 431 12 5, 090 2 22, 521 

Total, plants using imported _ v | 
gypsum: 3 . 

1936... ---------eeeeeene eee i 28 3, 014 51 2,990 6, 004 
1935_-.-----------------+---- 10 25 3, 544 5| 2,930 6,474 

1 California, Colorado, Indiana (crude gypsum from Michigan), Kansas, Montana, Nevada, Ohio, Okla- | : 
homa, South Dakota, Utah, Virginia, and Wyoming. 

2 Includes 3 “‘beehives’’ (reported capacity 45 tons) and 4 vertical kilns (reported capacity 40 tons). 
3 Arizona, California, Connecticut, Massachusetts, New Hampshire, New Jersey, New York, Pennsyl- 

. vania, and Vermont. | 

oo DISTRIBUTION OF SALES a | | 

_ Domestic gypsum.—Most sales of domestic gypsum comprise cal- . 
cined products used as building materials. In 1936 these products : 

| totaled 1,621,401 short tons, including the weight of admixtures 
_ such as fiber, sand, hair, and paper, and were valued at $23,768,386. 

Obviously, the increases in this classification of 43 percent in quantity 
and 41 percent in value over 1935 were responsible for most of the | 

) gain in total sales of all products. Sales of base-coat plasters again : 
_____ led all other items in value, although before 1935 sales of wallboard  —s_—| | 

had led for many years. The most outstanding development was the 
rise in sales of plaster board and lath to a new all-time peak of 255,688 | 
short tons valued at $5,601,619. The greatest value previously 
reported for these products was $4,260,087 in 1930, and the largest 
quantity was 252,813 short tons in 1928. Substantial increases over ” 
1935 were also shown in sales of all other products except insulating 
materials, which declined about 50 percent. The largest increase 
occurred in the classification “Other building purposes.” This in- 
cludes for the most part joint filler and patching plaster, which are 
sold in small quantities at relatively high prices, accounting for the a 
high value per ton. | | 

| Calcined gypsum for manufacturing purposes is sold principally to | 
| plate-glass, terra-cotta, and pottery works. Sales to all classes of 
| consumers except pottery works gained over 1935, resulting in total | 

increases of 21 percent in quantity and 12 percent in value. 
Trends in sales of uncalcined gypsum are influenced largely by 

demands from portland-cement manufacturers who require raw 
| gypsum as a retarder in their product. Consequently, the 41-percent 

increase in quantity sold for that purpose in 1936 follows closely the 
49-percent gain in cement shipments during the year. The slight 
rise in quantity of agricultural gypsum sold was characteristic of the 
trend in consumption of all fertilizers, although the value was some- :
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what less than in 1935... Sales of gypsum in 1936 “‘For other purposes”’ 
were about double those in 1935, owing to a greater demand for 
fillers. 

Crude gypsum, and gypsum products made from domestic crude gypsum, sold or used 
| by producers tn the United States, 1935—86, by uses 

_ , 1935 1936 
Use re es 

| Short tons| Value | Short tons} Value 

Without calcining: | 
- To portland-cement mills____..--...-..------------| — 4538, 706 $812, 694 641, 354 | $1, 163, 643 

For agriculture.__.__...._.-....-----.-------------- 25, 703 137, 298 27, 378 116, 430 
For other purposes !__....._.._...------------------- 41, 185 89, 987 83, 893 178, 050 

. Total without calcining. _..........-..--.--.-----| 520, 594 | 1, 039, 979 752, 625 1, 458, 123 

Calcined: — : 
For building purposes: . 

Base-coat plasters.......--.-.--.---------------| 626,382 | 6,179,542 | 782,472 | 7, 256, 543 
a Sanded plasters. .._......-------.-------------- 59, 822 ° 376, 205 98, 437 780, 704 

Finished plasters_......-.-_..-..-.--.-.-----.-.| 63,583 | 799,435 | = 122,182 |, 327, 187 
Molding plasters....--------------------------- 26,378 | 362, 874 41, 260 516, 325 
Keene’s cement. ..._.--..--.--------------2---- 22, 502 278, 914 32, 167 497, 223 

=: Plasterboard and lath 2._.........2.--.--.------ 135,620 | 2,878,310 255, 688 5, 601, 619 
Wallboard 3.___..._.....-.....-.-.-..-..------} 147,099 | 5,515,944 | 207,733 | 6,885,737 

| Partition tile‘4_._---------------.--------------} 41,069 |" 289, 250 57, 466 431, 938 
Insulating materials........._..---.------------. 3, 798 |- 43, 773 1, 657 23, 559 
Other building purposes §__._..-......--...---- 8, 088 166, 310 22, 389: 447, 601 

| Total for building purposes.__._--.-..--.---.] 1, 184,341 | 16,885,557 | 1,621,401 | 23, 768,386 

For manufacturing uses: . ” 
To plate-glass works. _-....--..--------.------- 23, 665 139,518 | 30, 526 177, 357 
To terra-cotta works. _.......-.------+--------- 748 | 7, 405 2, 632 17, 147 

| To pottery works_....--------.----------------| 87,231 | 370,099 35, 991 367, 249 
For other manufacturing uses ®.___.....-.-..-.- 21, 116 285, 956 31, 016 335, 982 

. Total for manufacturing uses__.-.......---.-- 82, 760 802, 978 100, 165 897, 735 
For other purposes ?_...._......---...-------------- 16, 715 131, 834 9, 121 98, 133 

‘Total calcined_...._..-.--------------------------| 1,283, 816 | 17, 820,369 | 1,780,687 | 24, 764, 254 

: Grand total value_..............-----------------|---.--..----| 18, 860, 348 |_-.---------] 26, 222, 377 

1 Includes gypsum sold for paper or other filler, insulating materials, paint manufacturing, and rock dust. 
2 1935: 191,289,518 square feet; 1936: 362,533,715 square feet. 
3 1935: 211,042,247 square feet; 1936: 295,458,380 square feet. 
4 1935: 6,954,337 square feet; 1936: 10,207,546 square feet. 
5 Includes joint filler, patching and acoustic plaster, roofing tile, other tile, and pyrofill. 
6 Includes dental plaster, hydrocal, coecal, casting and molding plaster, paper and paint filler, and stucco. 
7 Includes calcined gypsum sold to other manufacturers and for miscellaneous uses. 

Imported gypsum.—Sales of products manufactured from imported 
gypsum were valued at $6,732,181 in 1936 and comprised 20 percent 
of the total value of products made from both domestic and foreign 
gypsum. The increase over 1935, amounting to 40 percent, was 
virtually the same as the 39-percent rise in sales of products made 
from domestic rock. Gains occurred during 1936 in sales of all classi- 
fications of calcined products except molding plaster, the decline in 
which was more than offset by the unusually large sales of finishing 
plasters. The quantity and value of sales of the uncalcined products 
were also larger in 1936, although sales of agricultural gypsum, the 
most important item in the group, declined slightly. Sales to cement 
mills increased 142 percent in value, and sales of uncalcined gypsum 
for other purposes (which were almost negligible in 1935) were 5,504 
tons, valued at $66,087, in 1936. It was used mostly as filler.
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| Imported crude gypsum, and gypsum products made from imported crude gypsum, 
sold or used. in the United States, 1935-36, by uses, as reported to the Bureau of 
Mines by the importers o 

| 1935 1936 . 
Use a 

Short tons Value Short tons Value 

Without calcining: | | 
To portland cement mills. ........-..-------------- 21, 671 $50, 815 25, 522 $123, 155 - setae 
For agriculture_.............-..------.------.------ —-§2, 822 238, 129 47, 032 218, 308 
For other purposes..-.-...------------------------- 43 217 | 5, 504 66, 087 

. Total without calcining. ..._......._-...__-____- 74, 536 289, 161 78, 058 407, 550 
Se. O—lo—=ENo>=>=aa——QVwD™ESoE>F—————— ES Os ~: 

Calcined: 
For building purposes: 

Base-coat. plasters. .........--------------.----- 159, 439 } 1,570,882 249, 638 2, 368, 589 
Sanded plasters. ..........---.----------------- 16, 889 129, 607 23, 528 154, 742 
Finished plasters.....--.._....-.--------------- 19, 549 331, 617 62, 997 1, 101, 701 
Molding plasters._..-_-..-..-.-_.--------.----- 38, 269 531, 041 10, 902 173, 207 
Partition tile.............--..------------ 2 ee 11, 814 104, 041 30, 636 259, 906 
For other building purposes !____..--.._..._-_- 68,295 | 1,815,355 94, 083 2, 137, 237 

Total for building purposes---_--.----...---_- 314, 255 | 4, 482, 543 471, 784 6, 195, 382 
For manufacturing uses nee ne -n anne nnn ne nee eee 4, 897 55, 093 7, 867 129, 249 

Total calcined_.....--..--------------------------| 319,152 | 4, 537, 636 479,651 |} 6,324, 631 

Grand total value__..-.....-------------.--------|------------| 4, 826, 797 |------------| 6, 732, 181 

! Includes calcined gypsum used for Keene’s cement, plasterboard, lath, wallboard, roofing tile, insulating 
materials, and other building purposes, and calcined gypsum sold to other gypsum manufacturers and for ‘ 
miscellaneous uses. 

2 Includes gypsum sold to potteries and for other manufacturing uses. . 

PRICES 

Average values per ton of gypsum products, f. o. b. mills, as reported | 
by producers, are used to indicate trends in prices, as market quotations 
are not available for many of the producing sections of the country. 
Prices thus indicated declined slightly in 1936, contrary to the Bureau 
of Labor Statistics indexes for all commodities and for building materi- 

—___als-in-general, which cained1.0-and-1.6 percent,-respectively.—A-3-—_--_-__ 
percent drop in unit value of raw sales was influenced by agricultural 
gypsum, which was valuéd at $4.25 per short ton in 1936, compared 
with $5.34 per ton in 1935, and by sales “For other purposes’’, which 
declined from $2.18 in 1935 to $2.12 in 1936. The increase in value 
of gypsum sold to cement mills from $1.79 a ton in 1935 to $1.81 in 
1936 prevented a more drastic reduction in the average value of all 
material sold raw. The average values of gypsum sold for use in 
cement manufacture varied considerably in different States, ranging 
from $1.05 to $2.93 per ton. 

The small decline in the average value of calcined products was 
caused by a drop of $4.35 per ton in the price of wallboard and smaller 
decreases in prices of building plasters despite gains in the unit value 
of Keene’s cement, and plasterboard and lath. The range in average 
values of some of the more important products was: Base-coat plaster, 
$5.85 to $10.55 per ton; wallboard, $28.71 to $41.71; and plasterboard 
and lath, $19.06 to $35.46. 

The realization per ton on gypsum mined, computed by dividing 
the total sales value by the number of tons produced, indicates fairly 
well the general trend in average prices of all products. The value 
of $9.67 in 1936 was 2 percent lower than in 1935 but still was con- 
siderably higher than in 1934 and previous years.
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Average values per short ton of gypsum and gypsum products (made from domestic — | 
crude gypsum) sold or used by producers in the United States, in selected years 

: from 1910 to 1986 

. Use , 1910 | 1920 | 1925 | 1929 | 1931 1933 | 1935. | 1936 

, Sold without calcining: . 
7 To portland-cement mills................| $1.56 ] $3.58 | $2.66 | $1.88 | $1.91 | $1.78 | $1.79 | $1.81 | 

For agriculture_._.............-.-..--.--| 2.05 |. 5.19 | 5.92 | 4.23 | 4.89] 5.57] 65.34 4.25 
For other purposes...-..-.--------------] 1.10 | 3.32 | 7.19 | 2.88 | 1.99 | 2.25] 2.18 2. 12 

Average raw sales__.......-..-..------| 1.59] 3.83 | 2.78] 1.97] 2.02] 1.92] 200] 1.94 

Calcined products: | 
Base-coat plasters. ...-........-...------| (4) (1) (1) (1) 7.99 | 8.79 | 9.87 9. 27 
Building plasters, total.......-..-----.-.| 23.78 | 39.92 137.48 | 5.15 | 7.99] 9.10] 9.94 9. 46 
Keene’s cement. ......-.-.-.-....-.--.--| (4) 14.90 | 13.75 | 14.67 | 14.36 | 14.35 | 12.40] 15.46 
Plasterboard and lath...-.......-...--.-| @) | (@) | 2499 | 15.17 | 18.09 | 19.26 | 21.19 | 21.91 
Wallboard..........-...-...-.--.-------| @) | @) | 82.66 | 20.10 | 30.70 | 34.14 | 37.50 | 33.15 

| _ Average calcined sales 4............-.--| 3.43 | 11.53 | 10.93 | 8.69 | 12.07 | 18.53 | 14.44 | 14.31 
Sales realization per ton crude gypsum 

| mined beeen aaaencaneeenennennnnenene| B74 | 7.84] 8.38] 6.24] 8.13] 893) B91! 9.67 

1 Figures not available. — . 
a 2 Includes Keene’s cement and some dental plaster and other products. 

.3 Includes some dental plaster and other products. 
4 The increase in this item before 1925 was due largely to increasing integration, as some wallboard and 

other high-priced products were made by plants owned by gypsum producers instead of outside plants 
purchasing their raw or calcined gypsum from the primary producers. . 

5 Calculated by dividing total value of all sales by tons of crude gypsum mined. _ 

: | } ) NEW DEVELOPMENTS : | 

: | Increased demand for gypsum products and generally higher prices 
- encouraged more plant improvements and expansion in 1936 than 

7 had taken place in many years. Additional properties adjoining old 
| workings were acquired by at least one company. Plants on the | 
| Kast coast using imported rock, and mines in Canada supplying them, 

| were acquired by one of the larger domestic producers. A new mine _ 
, was opened in Idaho which produced a small amount of rock by the 

open-pit method for use as cement retarder. Tube milling continued. 
to be a live topic, and tube mills were installed for the first time by 
a few producers. | | 

An electric furnace for calcining gypsum was described! as having 
the essential advantage of regulation and maintenance of the optimum 
temperature. By elimination of the hot flame, the ordinary heavy 

| kettle can be replaced by one of light construction... The power 
consumption in practice is 160 to 180 kilowatt-hours per 1,000 kilo- 

| grams of gypsum, varying with the water to be driven off. 

FOREIGN TRADE?” 

Imports.—Foreign trade in gypsum consists mainly of imports of 
crude rock from Canada. Most of the material is obtained from 
quarries near tidewater in Nova Scotia and New Brunswick and 
shipped by boat to ports on the New England and Mid-Atlantic 
seaboards. Mexico, which ranks second as a source of imported 
gypsum, annually supplies less than 10 percent of the total. The 

1 Pit and Quarry, vol. 29, no. 5, November 1936, p. 70. . 
? Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 

Mines, from records of the Bureau of Foreign and Domestic Commerce.
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rock from that source is quarried in Lower California and trans- 
ported in boats to the larger ports on the West coast. 

Imports of crude gypsum in 1936 were 661,595 short tons valued __ 
at $620,943 and, as in former years, exceeded the tonnage and fell 
short of the value furnished the. Bureau of Mines by importers. 

| _Imports other than crude consisted of raw ground gypsum, calcined | | 
gypsum, plaster of paris, and Keene’s cement. The only substantial 
gain was in the value of plaster of paris—$34,722 in 1936 compared _ 

| with $20,958 in 1935. ee 

Crude gypsum imported into the United States, 1934-86, by countries — 

| 1934 1935 1936 
Country OR  — : 

Short tons| Value | Short.tons Value |Shorttons| Value 

Canada.................------| 320,835 | $341,283 | 408,908 | $424,752] 616,080} $579, 546 | 
Hong Kong-.......-.....-.----|-.----------|------------|------------ [eee eee ee] 1 24 
Italy._...-.-.--.-..----------|------------|------------ 394 1,679 | — 50 1, 203 
Mexico_._...-..-...-----..-..) 81, 351 29, 799 40, 948 36, 619 45, 464 40, 170 | 

| 361,186 |  371,082| 450,250] 463,050 | 661, 595 620, 943 

Gypsum imported for consumption in the United States, 1932-386 

| Crude Ground Calcined Manutfac- Keene’s cement 
a tured fT 

| Year | short : Short | y Short Piparis, | Short val or or or paris or 
tons - Value tons Value tons Value (value) | tons Value | 

1932...........] 374,072 |$346, 766 | 2,076 | $14,762 | 1,174 | $13,561 | $17,948 | 52 | $1, 042: 1$394, 079 | 
1933.-.--------| 359, 490 | 373,919 | 1,907 | 18,032 | 1,177| 14,781] 13,305] 24] 600 | 420,637 
1934._..-...---| 360, 186 | 371,082 | 1,085 | 14,880 534 | 10,890 | 16,859 27 666 | 414,377 
1935...-.....--| 450, 250.| 463,050 | 1,241 | 15,440. 601 | 11,364} 20,958 64 | 1,290 | 512,102 
1936 1___.--.---| 661,595 | 620,943 | 1,374| 16,937] 450] 8 778| 34,722 20| "816 | 682, 196 

____} Excludes 15,894 short tons valued at $36,182 classified as “‘erude plaster rock (including anhydrite)” 
Crude gypsum imported, and uncalcined and calcined gypsum from imported rock | 

' sold or used, in the United States, 1925-34, as reported to the Bureau of Mines by 
the amporiters | | 

Sold or used by the importer 

Number| Crude | | , 
Year of im- imported Without calcining Calcined 

porters |(short tons)|_ = Total value 

Short tons | Value | Short tons Value 

1982. 14} 351,723 | 71,320 | $286,821} 303,266 | $4,600,199 | $4, 887, 020 
© 4933.22 2 TTT 13} 340,337 70,338 | 282,775 | 238,733 | 3,433,959] 3,716, 734 

1934_._.....--.--..-.- 14} 345,094 | 66,630 | 296,117 | 238,051 | 3,393,310 | 3, 680, 427 
1935._-..-.--.---_---- 14| 1426, 841 74,536 | 280,161| 319,152 | 4,537,636 | 4, 826, 797 
1936__-..-..---------- 15| 1614,218| 78,058 | 407,550) 479,651 | 6,324,631 | 6, 732, 181 

1 Value: 1935, $867,487; 1936, $1,136,988. , 

Exports.—Export data for 1936 are not entirely comparable with 
those for previous years owing to changes in classifications. How- 
ever, it is significant that the total value of gypsum exports in 1936 

- ($277,522) was 49 percent greater than the total of $186,196 in 1935.
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Gypsum and gypsum products exported from the United States, 1932-36 | 

Crude, crushed, or | Plasterboard and wall- | Plaster, calcined, and 
ground board | manufactures, n. e. s 

_ Year a 

| Short tons Value Square feet Value Short tons Value 

- 1982.....------------ee eee eee 3, 580 $18,931 | 1, 981, 685 $46,175 | —-:1, 389 $72, 094 
1933_......-.-.-.-------------- 3, 774 11,049 | 1, 646, 733 36, 057 1, 559 72, 106 
1934..........--.----------.--- 2, 588 11,652 | 1,895, 700 43, 041 2, 264 78, 799 

a 1935_-...-..-..---------------- 4, 528 15,473 | 1, 929, 348 42,465 4, 717 128, 258 
1986........--.--..------------ (1) 2 105, 354 (2) (3) () 23172, 168 

1 Quantity not available. 
2 Value for calcined included with ‘‘Crude, crushed, or ground .”’ 
3 Value for ‘‘Plasterboard and wallboard’’ included with’ ‘Plaster, calcined, and manufactures, n. e. s.’’ 

WORLD PRODUCTION 

oo The widespread occurrence of gypsum and its low value per ton in 
the crude form, which limits its transportation to relatively short 
distances, have encouraged production in virtually all parts of the 

| world. ‘Total world production reached a peak of 13,000,000 metric 
tons in 1929. Declines in the next 4 years reduced the quantity to 
7,400,000 tons in 1933, but since then gains have been made annually. 
Only partial data are available for 1936, but the upward trend appar- 

| | ently continued. , | 
| The United States, normally the largest gypsum-producing country 

: in the world, has been exceeded as a producer by France since 1931. 
Other large producers in the order of their importance are Great _ 
Britain, Germany, Spain, U. 8. S. R. (Russia), Italy, and Canada. 

| The output in Great Britain has been maintained at a high level for 
a number of years due to an extensive building program undertaken 
there during the depression. Germany, too, has had a relatively high 
production for several years, and if more complete figures were avail- 
able Germany might prove to be even nearer the lead as a world 
producer. 

Canada, which ranks about eighth in volume of output, has a greater 
export trade in gypsum than any other country, due to the proximity 
of the eastern deposits to tidewater and cheap transportation to large 
population centers in the United States. Moreover, trade with Great 
Britain has been stimulated by affiliation of producers in Canada with 
manufacturers in England and by the relative proximity of the new 
operation at Cape Breton, which is about a third of the way from New 
York to England.
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World production of gypsum, 1932-36, by countries, 1n metric tons 

[Compiled by M. T. Latus] 

Country ! 1932 _ 1933 1934 1935 1936 

Algeria. .-.......-...----.-------- nee ee 90, 550 86, 220 83, 920 56, 710 (2) 
Argentina ?___.......--_-..--.----------.-- 33, 543 34, 805 44, 142 (4) —&@) 

. Australia: 
New-South Wales. -._......-.--.----.- 2, 481 2, 307 2, 753 1,722; - (4 
South Australia............--...---..- 45, 684 51, 373 76, 449 103, 909 0 

L Victoria. ._.-..----.-.---..2 el 2, 951 5, 214 6, 499 8,852 | . rs oe gusneao 
Western Australia._........--.-.------ 3, 706 2, 653 5, 392 . §, 450 a . 

Austria °........--.-------.-.---------- 36, 000: 45, 000 45, 000 46, 000 ©) ves 
Brazil 6_........----.------------------- ee 2, 000 2, 000 2, 000 2, 000 2, 000 

| Canada......----.----.---------------.---- 398, 883 336, 283 447, 507 491, 572 (7) " : 
ChilJe__....... ee 11, 989 15, 204 10, 901 3, 030 (2) 
China__........-.-...--.---..----.-------- 64, 508 64, 020 67, 720 (4) 68, 800 
Cyprus 8.......-.--...----.--------------- 10, 995 ' 12, 881 9, 217 14, 851 16, 603 
Egypt..........-..---.--.----.---.-------- 236, 795 238, 721 149, 713. 190, 666 @) 
Estonia...........---------------.--.------ 8, 299 5, 670 4, 905 6, 238 (?) 

_ France. ..--.----.-.-----------.---.-.-----{ 2,081,010 | 1,689,050 | 1, 453, 450 (4) (2) 
Germany °.....-.-.--......-.------.-----.| 398, 500 485, 000 810, 000 855, 000 (2) 
Greece...-....-.--.--------.-.------------- 2, 167 3, 535 4, 525 (4) (2) 
India, British....-.---..-.----...--------- 52, 246 33, 674 47, 507 46, 045 (?) | 
Italy... ...-.--.--.-.----.----.------------ 529, 821 534, 026 458, 978 471, 148 | (2) 
Japan......-.....-..----------------------- (4) (4) (4) 127, 633 137, 677 
Latvia 18.02 36, 812 48, 251 82, 801 . 83, 202 (2) 

| Luxemburg.....--..-..---.--.------------- 9, 403 12, 864 10, 689 29, 474 (?) 
Mexico..._..--.--.------------------------ 61, 795 (4) (4) 54, 514 61,711 | 

| Morocco, French..-...-------------------- 39, 080 (4) (4) (4) (?) 
New Caledonia--......--------.----------- 11, 900 11, 565 - 13, 585 (4) (2) 

7 Palestine.......-..-----.----------------.-- 1, 481 2, 602 3, 431 4, 543 (2) 
Pertl....-.-...------------ ene 6, 553 7, 000 8, 000 10, 000 (*) 
Portugal. .......-.-----.--.-.--...-------- 4, 385 7, 492 20, 315 4, 800 (2) 
Rumania. ..._.....--.---..------2----- eee 40, 018 57, 094 47,176 (4) (2) 
Spain... 697, 230 709, 246 741, 245 (4) (?) | 
Sweden.......-......--.------------------- 115 49 121 (4) (2) 
Tunisia. -............--....---------.-.---- 26, 000 17, 580 15, 550 11, 000 (?) . 
U.S. 8S. R. (Russia).....--...-----------.- 493, 000 474, 000 688, 000 (4) (?) 
Union of South Africa.....-....--2-2222 7,113 11, 809 23, 296 21, 590 (2) 

United Kingdom: 
Great Britain...-............--....-...| 1,011,399 | 1,000, 865 977, 014 997, 673 — 2) 
Northern Ireland........--....--..-.-- 41 [ieee 

United States.....----..--.-------..----..| 1,284,815 | 1,211,259 | 1,393,583 | 1,727, 162 2, 460, 735 
Yugoslavia "2222.2 (4) 842 (4) (4) (?) 

7, 800,000 | 7,400,000 | 8,000,000 | 8,800, 000 (2) 

1 In addition to the countries listed, gypsum is produced in Cuba and Switzerland, but production data 
are not available. , 

_  # Data not available. ~~ EE : OO OO 
$ Rail and river shipments. 
4 Data not available; estimate included in total. 
3 Estimate furnished by Bundesministerium fiir Handel und Verkebhr. 
6 Approximate production. 
? Data for crude gypsum mined not available. Shipments of crude (lump, crushed, and ground) and 

calcined gypsum amounted to 741,165 tons. 
. 8 Exports of crude and calcined gypsum. 
- ® Figures supplied by Deutscher Gips-Verein, E. V., Berlin, Germany. Figures are exclusive of rock 

eypsum mined and used by cement, paint, and other factories froin their own quarries. 
xports. 

1t Serbia only. 
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SUMMARY OUTLINE | | 

. Page Page 

Summary for year._.....-------.------------- 1239 | Trends in principal uses._....--.------------- 1246 

Salient statistics..............---------------- 1240 | New developments__......--.---------------- 1248 

Production.........----..-.-.---------------- 1240] Prices......---.------------------------------ 1249 

Production by States_......-------.--..---- 1241 | Foreign trade-..._......---------------------- 1249 

Hydrated lime.._..-.-...-.---------------. T2Al Imports........-..------------------------- 1249 

Consumption by uses...--------------------- 12442] Exports._..__..--.------------------------ 1250 

Building lime_.............-.-------------- 1245 | Shipments-..._....--------------------------- 1251 . 

Chemical lime...........-..-----.---------- 125] Total shipments_.....--..-.--..------------ 1251 

Agricultural lime and other liming materials. 1245 Hydrated lime........-....---------------- 1254 

. Hydrated lime..._....-....----------------- 1246 | 

| Sales of lime, which increased substantially during 1935, attained 
| much higher levels in 1936. According to preliminary figures sales by 4 

producers in 1936 totaled 3,783,000 short tons valued at $27,464,000, 
| an increase of 27 percent in quantity and 26 percent in value over 

1935. The average value per ton was $7.26 in 1936 compared with | 
. $7.28 in 1935. Sales of hydrated lime in 1936, which are included in 

the total given above, were 1,216,000 short tons valued at $9,700,000, 
an increase of 21 percent in quantity and 22 percent in value compared 
with 1935. The average value per ton of hydrated lime was $7.98 | 

in 1936 and $7.90 in 1935. , 
The table of salient statistics shows sales by uses. The most | 

———gtriking-increase-was-in-shipments-of building_lime;_the-gain_of 41 —______— 

percent reflects the substantial improvement in construction during 
1936. Although building contracts reached 55 percent of the 1923-25 

| average, sales of building lime were only 39 percent of the maximum 
reached in 1925. Lime has evidently lost ground to competitive 
products in this important field. | 

Shipments of dead-burned dolomite for use as a furnace refractory 
(557,000 short tons valued at $4,693,000) advanced 22 percent in 

quantity and 24 percent in value over 1935. The production of steel 
ingots increased 43 percent, but a similar gain in consumption of 
refractories was not to be expected as the large sales in 1934 and 1935 
covered both current requirements and the accumulated demand due 
to postponement of purchases during the depression years. The 

foregoing figures do not cover the entire consumption of dead-burned 
dolomite, because some steel companies calcine dolomite which they 
purchase raw. Such purchases are recorded in the chapter on Stone 
under shipments of raw dolomite. 

Shipments of chemical and fluxing lime reached 1,988,000 short tons 

valued at $12,651,000, a gain of 25 percent over 1935. This gain may 

1 Figures for 1936 are preliminary; detailed data with final revisions will be released later. 
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be attributed partly to greater steel-making activity as about one-third 
| of the lime included in this category is used in iron and steel works. 

The use of lime in water purification has increased notably. Likewise, 
° most of the chemical and manufacturing industries employing lime, 

| especially paper mills, tanneries, glass factories, and miscellaneous 
| _ chemical works, increased their consumption. 

| Shipments of agricultural lime (315,000 short tons valued at 
$2,128,000) increased 11 percent. _ | | 

| ' The following table summarizes the principal statistics of the lime 
industry in 1936 compared with 1935. _ \ 

. | Salient statistics of the lime industry in the United States, 1935-36 

. . ; Percent of 
a - 1935 1936! | changein’ 

. ; 1936 © 

Sales by producers: | ms . | . oo 
Total lime: - 

| | Short tons-.__---...-2--------2-2---------------n---------| 2, 987,133 | 3, 783,000] 4.26.6 Value__...--2 22222222212 o-n-----ssenesnes2-----2.| $21, 748,655 | $27,464,000} +26.3 
Per ton.--.------------- eee eee eee $7, 28. $7. 26 —.3 

Hydrated lime (included in total): 
Short tons._...._-.--.--_-_-_-_-_-_-_-- eee 1, 005, 619 1, 216, 000 +20. 9 

7 Value.._..----- ene $7, 939, 513 $9, 700, 000 +22. 2 
Per ton._.-_.------...----2 222 ene — $7.90 $7. 98 +1.0 

. By. uses: oe | 
: For building: | } | | : Short tons_.--.--..--.2---2------ eee ee----------| 656, 894 . 923, 000 +40. 5 | : Value-_.....----.2---1--------------------------------| $5,716,802 | $7,992,000 |  -+39.8 

| . Per ton._.-2-- eee eee * $8. 70. ' ” $8. 66 —.5 
For agriculture: . OO ce oe a 

Short tons. ......-.---2----.---.- eee 282, 660 315, 000 +11. 4 
Value___--.-.22-2 2 eee eee $1, 901, 839 $2, 128, 000 +11.9 

Per ton....2-- 2.022 e eee $6. 73 $6. 76 +.4 
_ For chemical uses (exclusive of dead-burned dolomite): ot oo, 

Short tons. ...--..-....------2- 2 eee ee 1, 592, 321 1, 988, 000 +24. 8 
. Value__..__. 2-2 e $10, 344,180 | $12, 651, 000 +22. 3 

. Per ton._-.--.-.-2 2-22 eee $6. 50 $6. 36 —2.2 
Dead-burned dolomite: _ . 

Short tons.._._.....------_-___.---- 455, 258 _ §57,.000 +22. 3 | Value..___..____._____-.__---.------.-----------.----| $3, 785,834] $4,693,000 | +240 
Per ton.........-..---- 2-2 ------ eee $8. 32 $8. 43 +1.3 

Imports: 
Quicklime and hydrated lime: — 

Short tons_.......-222--- ee 4, 443 9, 204 +107. 2 
Value..__----2 2 $46, 603 $87, 158 +87. 0 

Per ton...-.. 2-2-2 eee $10. 49 $9. 47 —9.7 
Dead-burned dolomite: / 

, Short tons..__.......-..-. 2-2-2 -------- eee . 7,519 | 18,928 +85. 2 
Value____..--222 eee $189, 714 $349, 678 +84.3 © 

Per ton ..._......--..2---2 22 e--------e eee $25. 23 . $25. 11 —.5 
Exports (lime): 

Short tons.............---.--.-.-------_-_-_-_-- 3, 927 4,601 +17. 2 
Value_-__o- eee eee eee $63, 672 $71, 109 +11.7 

Per ton.__.----.----.- 2-2-2 eee | $16. 21 $15. 46 —4. 6 
| | 

1 Subject to revision. 

PRODUCTION 

The following table shows total lime sold or used by producers in 
- recent years.
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| _. .., Lime sold or used by producers in the United States, 1932-36 

OO oe | Number | Value! | 
. , of plants oe st . Year nm p pera: | Short tons | : 

/ a tion Total Average 

| 1 a 343 | 1,959,990 |$12, 302, 231 $6. 28 
| - -1983_______.___.___----.-----..._-..-.--...---..---..--.| . 832] 2,269, 280 | 14, 253, 659 6. 28 : 
| 1984___- =e eee ee 324 | 22,397, 087 |? 17,164, 024 7.16 
| 1985_.-.--- eee een eee ne| 301 | 2 2,987, 133 |2 21,748, 655 7,28 
. 1986 8._- eed 300 | 3, 783,000 | 27,464,000} . 7.26 os 

. ad Value given represents value of bulk lime f. 0. b. at point of shipment and does not include ccst of barrel 
or package. oo . 

21934: Includes 129,290 short tons valued at $671,864, used by producers (captive tonnage); 1935: 143,716 ; 
tons valued at $750,155. 3 Subject to revision. 

Production by States—Data are not yet available on production 
by States for 1936. The following table shows output by States for | 

| 1935. Ohio leads, and Pennsylvania stands second. These two 
| States together produced over 41 percent of the total. Other States 

producing more than 100,000 tons each, in order of importance, were 
Missouri, West Virginia, Tennessee, Virginia, Alabama, and Illinois. 

| Lime sold or used by producers in the United States in 1935, by States 

oO Number Short | — : oY plants Short | : : or piantsS or , , of plants or State in opera- tons Value State in opera- tons Value 7 

- | tion . tion | 

Alabama. _._._---- 91 127,157 | $803,186 || New Jersey. .-.---- 4 5, 515 $42, 161 
Arizona.....-.-.--- 4| 22,048 | 227,658 || New Mexico______- 3 (1) (1) 
Arkansas. .._..-___} - 2 Q - (). J] New York...------, 10 59, 110 462, 363 
California__.__._._- 8| 49,141 | 491, 549 || North Carolina. __- 1 (1) (1) 
Colorado. -......--- 3 Q) (1) Ohio......-._.----- 21 707, 358 | 5, 690, 656 
Connecticut __--__-- 1 (1) (1) Oregon._..._--..-- 2 (1) (1) 

. Florida. _..-------- 3| 13,572 | 126,035 || Pennsylvania_____- 84 | 581, 501 | 3, 703, 339 
Georgia._._..-_..-- 1 5, 192 40, 689 |} Puerto Rico... _-.- 3 4, 792 43, 226 
Hawaili_.._......-- 1} 6,715 70, 474 }| Rhode Island. --.--- 1 (2) (1) , 
Idaho..-.....-.-.-- 21 (Q) (1) South Dakota. -__-_ 2 (1) (1) 
Illinois.......--...- 7 | 117,602 878, 746 || Tennessee_-_-__._-- 10 | 146,622 814, 834 

_ Indiana...........-.| 7 | 71,883 | 442,803 || Texas.....nno....| 8 | 38,863 362,636 
. Kentucky._._.___- 1 (1) (1) J] Utah... _- 8 15, 957 152, 586 

Louisiana....-._.-- 1; (4) 1| Vermont.__.----.-- 5 37, 143 274, 792 
Maine___........-- 2 (1) (1) Virginia....__.._-- 25 | 133, 696 850, 444 
Maryland-....__._- 11 39, 528 300, 021 |} Washington. --_-_-_- 5 34, 471 347, 399 
Massachusetts -_-- 5| 67,969 | 642,755 || West Virginia_____- 9 | 211,904 | 1, 404, 087 
Michigan.._..._-.. 3 35,401 | 260,097 || Wisconsin-_.._..... 12 39, 324 347, 656 
Minnesota........- 2 (1) ¢3) Undistributed_._..|_.....--..] 152, 207 | 1, 208, 545 
Missouri_._..------ 10.| 312, 462 | 1, 759, 918 |__| 
Montana. .._------ 3/ . () ” 301 |2, 987, 133 |21, 748, 655 
Nevada.._.....---- 2 (1) 1) 

1 Included under “‘Undistributed.” . . 

Hydrated lime.—Lime in hydrated form is more satisfactory than 
quicklime for many uses, therefore it has become an important prod- 
uct of the lime industry. The following table shows sales for the 
past 5 years. 

Hydrated lime sold or used by producers in the United States, 1932-36 

Number , . 
Value 

of plants 
Year in opera- Short tons |. 

- tion Total | Average 

1982_. 22 eee eee 158 852, 251 | $5, 370, 273 $6. 30 
1983 __ 88 eee 157 840,007 | 5, 622, 026 6. 69 
1984. - ee eee 165 829, 430 | 6, 324, 623 7.63 
1935_____----------- nnn eee 167 | 1,005,619 | 7,939, 513 7.90 
1986 1______--------- eee enn eee 165 | 1,216,000 | 9,700,000} 7.98 

i 1 Subject to revision.
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The following table shows production of hydrated lime by States in | 
1935. Ohio, Pennsylvania, and Missouri are the principal producers. 

Hydrated lime sold or used by producers in the United States in 1935, by States ! 

Short — : Short 
State tons Value State | tons Value 

Alabama.......--..-------- 21, 728 | | $162, 020 Pennsylvania...._.-.------ 170, 517 | $1, 292, 033: 
California_.................| . 11, 650 124, 780 || Trennessee.........-...--..-| 38, 272 292, 782 
Florida..........-...--.-__- 8, 103 78, 699 || Texas. _....-.---.-.-------- 20, 749 195, 969 
Georgia.......---.-----...-- 5, 192 40, 689 || Vermont.....-...-..------- 8,961 | 64, 549 
Hawaii....-.--.--2-2- 2-2 6, 698: 70, 219 |} Virginia__...-.-.---22 2-2 55,949 |. . 395,423 
Tilinois......--2........-.._| 24, 267 187, 651 || Washington_.....-.......-_ 5, 078 54, 958 
Indiana.....-....-.........| 31, 504 214, 223 || West Virgiriia_.........-...| 48, 649 297, 017 
Maryland-_-.-...-------.....| 24,312. 192, 461 || Wisconsin....-.......-.-.-- 10, 782 85, 240 
“Massachusetts.......-.-.--.| 22,971 191, 406 || Undistributed ?.....-..-.--| 80,621 676, 229 
Missouri. ......-..-----.---| 108, 824 | 713, 675 | 
New York-......-..---.----- 15, 844 131, 737 , 1, 005, 619 7, 939, 513 
Ohio........-.-...---------| 289,948 | 2, 477, 753 | | 

1 For shipments from plants in the United States and in Ohio, by destinations, see p. 1254. | 
2 Arizona, Arkansas, Colorado, Connecticut, Idaho, Kentucky, Louisiana, Maine, Michigan, Minne- 

sota, Montana, Nevada, New Jersey, North Carolina, Oregon, Rhode Island, South Dakota, and Utah. 

, CONSUMPTION BY USES | 

Lime is regarded as an essential raw material in many manufacturing 
industries. Much information on.its uses 1s contained in a recent 
Bureau report.’ 

| The following table shows consumption by principal uses in 1935 
and 1936. | | 

Lime sold or used by producers in the United Siates, 1935-36, by uses 

1935 1936 ! 

Use ne 

Short tons } Value Short tons Value 

| Agricultural. ................----.----.-.---..------.| 282,660} $1,901,830] 315,000 | $2, 128, 000 
Building .-...-......-....----.----- eee eee 656, 894 5, 716, 802 923, 000 7, 992, 000 

Chemical: _ 
Glass works........-.......---------------------- 91,714 641, 081 (2) (2) 
Metallurgy-...-....-----------.-----.----------- 452, 759 2, 737, 419 () () 
Paper mills. _.................-_-.------.-------- 344, 531 2, 205, 155 (3) © (2) 
Sugar refineries... .....--..--.-------------------- 20, 374 183, 374 (2) (2) 
Tanneries. -.......--.--------------------~--------- 71, 382 511, 255 (3) (2) 
Water purification ............--...----.--------- 203, 839 1, 379, 333 (?) (3) 
Other uses 3_.._...-----..------------------------ 407, 722 2, 686, 563 (2) (2) 

Total chemical_............--.---...----.------| 1, 592,321 10, 344, 180 | 1,988,000 | 12, 651,000 
Refractory lime (dead-burned dolomite) - ..-..--...-- 455, 258 3, 785, 834 557, 000 4, 693, 000 

4 2, 987, 1383 | 421, 748,655 | 3, 783,000 | 27, 464,000 
Hydrated lime (included in above totals).--..--....-.] 1,005, 619 7, 939, 513 | 1, 216, 000 9, 700, 000 

1 Subject to revision. 
2 Included in total chemical. 
3 Details of distribution shown in table on p. 1245. 
4 Includes 143,716 short tons valued at $750,155, used by producers (captive tonnage). 

The following table shows sales of lime by States and uses for 1935. 
Similar data for 1936 are not yet available. 

2 Bowles, Oliver, and Banks, D. M., Lime: Inf. Cire. 6884, Bureau of Mines, 1936, 37 pp.
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Lime sold or used by producers in the United States in 1935, by States and uses 
ao Oe 

Building Agricultural | Chemical . | Total 

State Glass works Paper mills Sugar refln- Tanneries Metallurgy Other chemical 

Bhort Value Short Value |- | —_— | | _|_cqcq_q— Short Value , 

Short Value Short Value | Short Value Short Value Short Value Short Value : 

Alabama...................] 30, 697] $220, 291 45 $88]_..-...|...-..--| 33, 445] $208, 322] 1,625] $9, 560]......)...-...| 36,061] $205, 488] 25, 284| $159,437] 127,157] $803, 186 
Arizona.....-..---.--------] ( I wownne-|- een ene |--- eed |- |e] ee] ) ¢)) 11,397) 93,790 (1) (4) 22,048} 227, 658 - 
Arkansas.....-.----------.-] (1! 1 on2----]---------]------|-4------] (1) f f ~-----]-------|-------/---------|  @) (1) (1) (1) 
California......-......-..-.| 16, 368] 169,158] 2,230) 14, 512]..-.-.|..--.--_| 2,687| 22,788] (8) 1) (1) (4) 13, 220) 129,265; 12,736} 136,053} 49,141] 491, 549 
Colorado......-------------| () f oon nnee [oe - enn | pene n |b fee [eee ee |e eee eee eee] CD (1) f (1) (1) (1) 
Connecticut......----------] (@) 1) Q Q) feces tbe eeP (1) ]------|-------]------|-------]-------!--- eee 1) Q) (1) (1) 
Florida...-.......-..------] 5,057] 46,400) (2 (1) wonee-| ede. |---|. |) (4) je... -[-------[---- 2 f--o 6,083] 54, 880 13, 572 126, 035 
Georgia. .-.-..-------------| 5,192} 40, 689/.---_.-]-.222-_ |e eet] fee | [fee fe 5, 192 40, 689 
Hawall...------------------ oe ge 17 68] ---...-|-4--..--]-------]---.....-| 6,375] 66, 938]-.-.--]--.-.--] || & 715 i 474 
ANO.....-.- ~~ eee ee eee wenn en. [oe eee ee] eee we] 4 - |---| ee ee 

Tllinois........-.-....-----.| 17,077| 146,202} (1) (1) woonen|-ta--0--| 8,230) 46, 201]------]---2-. ‘3 {3 35, 219} 234,075} 45,530) 366,955) 117,602/ 878,746 e 
Indians. .--.--------+------ 5 071 35, 676 1, 066 & 465) (4) (1) 14,185] 82, 728|§1,047| 9,423] () 1) 12,695) 67,983 35, 590} 226, 506} 71,883 442, 803 iS 

enenn|-te--e--|o---- = [oe eee |--- |e ee [eee [pee eee fee |e 1 foulsians ooo) | OO eer becca pow ber borkekkeekecgtcecc! & | 8 | 8 | B&B 
Maine. ..-..---------------| (1) 1) 1) 1 ~---2-]-4-0---- ti (1) J------}-------} (1) (1) (1) (1) (1) (1) (1) () 
Maryland...........-----..| (1) £3 3 {3 ~oenen|- deen --]-------|--------n|-- ee |e ee |---| ee fee |e |e [eee] = 39, 528] = 300, 021 
Massachusetts....-.-..---.| 39,862] 433,184] 4,908] 38, 042/......].)......] 4,017] 31,272) (4) (1) 3, 066/$26, 726} (1) (1) 15, 517}. 108,501; 67,969) 642, 755 
Michigan. ......-....---.-. 1 1) (1) 1) wewene{eienee--] (1) (1) ------|-------] (1) (1) (4) (1) 4,981} 32,608} 35,401) 260,097 
Minnesota......-----------| (i 1) : 1 w-see-]-4------| (1) (1) |------[-------] @) 0 (1) (1) (t) (1) (1) (1) 
Missouri......----.-------.| 35, 347| 263, 581 1 1 (1) (1) 49,620} 264,848) (1) (4) (1) 1) 34, 658} 161,854) 188, 9941, 045,722; 312, 462) 1, 759, 918 
Montana......-...---------] (4) 1 i (i we eeee|-4--0---]------ =] --- 2 |---| fee] (1) (4) (1) (1) (4) 1) 
Nevada...-..------.-------| (1) i % ‘ -n-n--|-4------]-------]---------]---- =] --- |---| eee]? GD (1) (1) (1) (1) fs 
New Jersey - --------------~ : 1) ty |------]-4------}  @) () |------]-------|-+----]-------]-------|--------- sage Pon aye] Gye os 161 | 

ew ween eee c enn enne -------|---------|~-----|-4--.---]-------]---------|------ |e ee |---| fee fee 
ai See ei 4 536 4 232 4 300 S 145]..----]-4------|  @) (1) (4) (1) 3, 675} 33, 524) 26,787} 192,996) 10,407} 83, 495 a 110 “Oy 363 
or arolina......-----. ------|.4------|-.----.].--------]------|----2--]------ |e [eee [|e] 

Ono... ------------22-0---7- ar yn 2, 1 697 a p28 ar 655/85, 993/$603, 033 f f ------|-------]| (4) (1) 50, 514) 264,896} 259, 029/2, 229, 735 mw 358] 5, re 656 
regon.....----.----------- wonnenl-4---n-- ~-----}-------|------]----.--|------.]---------|--------- [22 -ee 

Pennsylvania.........-..._| 58,065] 470, 385/137, 683} 902,243) (1) (1) 40,871| 265,070) (!) (1) 131, 565}215, 245/101, 817} 505,610] 161, 146/1, 252,107} 531, 501] 3, 703, 339 
Puerto Rico_......--..--..- 3 C ( {i n=pann|-tatannn|annenna|oon nnn n- (1) (Q) [lll |eee ef fee fee 4, 792 43, 226 
Rhode Island...--.-.....-.] (4) (3 ! (1 (1) (I) [eee a fee [ee eee |e |e fee feet] ) © (A) (1) ( 
South Dakota....--.-.-----| (1) Q) Job poe waawene|-nenenena[osen-nlee--o--lvneneleeeee-el (1) Q) bw) 1) 

1 Included under ‘‘Undistributed.”’ | . 
. | MS 

- x 
|



| Lime sold or used by producers in the United States in 1935, by States and uses—Continued S : 
SEEN EERIE eee TTS 

Building Agricultural Chemical . Total 1 | 

State | Glass works Paper mills Sugar refin- Tanneries | Metallurgy Other chemical 

Sport| vatue | Set] vatue |_———|———— |} —__] att | vatue 
| Short] .; Short | Short Short] y;.1:.. | Short Short . tons Value tons Value tons Value tons Value tons Value tons Value 

Tennessee_.._...............} 34, 068] $267, 910 . 157 $213}..__..|..--..-| 50, 128] $235, 284 60 $350} 1, 889/$11, 912} 33, 830 $146, 958 26, 490) $152, 207] 146, 622 $814, 834 
Texas.......__-._.-......--.| 23, 833] 227, 585] - (1) (!) (1) (4) (1) (1) weaweu[------| (4) (1) 1, 451 13, 506} 12,867; 114, 796 38, 863 362, 636 = 
Utah.__._...---.--.-------,- (1) (*) o------|-2-------]------|-------|-------]--------- |---| |---| 10,929] 991, 317 (!) (1) 15, 957 152, 586 bm 
Vermont.._----..-.-------"- 6, 584 50, 937| 4,312 26, 482/......]......-] 1,194 11, 087|-..---|-.--.-.] 1,397| 12, 853 906 6, 355 22, 750| 167, 078 37, 143 274, 792 Z 
Virginia... ---------.--------| 34, 486] 250, 148} 19,660) 116,514) () () 5, 469 34, 506] (1) © (1) 916| 5,912) 32,652} 193, 255 40,315} 248, 723) 133, 696 850, 444 es! 
Washington_....._.....-----| 5,905] 83,048] (@) (1) ao----|------- f (1) ------|-------| (@) (1) 3 (‘) (1) (4) 34,471] 347,399 wm 
West Virginia. . --.----..-.--| 16,656] 114, 063} 12, 309 67, 373) () (4) 1) (1) () (A) 3 - ti 1) (1) 150, 9380/1, 024, 463; 211,904 1, 404, 087 eo 
Wisconsin.......-....--.----| 20,925) 171,115] (1) (!) wennne[e-e----| (1) G@) fool flee} Gd) No fll fe eee 7,209| 95,084) 39,324, 347,656 
Undistributed_..........-.-.| 50,313] 515, 033] 55,355) 418, 039] 5, 721/$38, 048] 134, 685/1, 003, 049] 11, 267 97, 103] 28, 874/205, 083} 50,623} 340, 071 40,961) 354,480) 152, 207) 1, 208, 545 _ Ch 

656, 894 5, 716, 802/282, 660) 1, 901, 839/91, 714/641, 081/344, 53112, 205, 155 20, 374 183, 374/71, 382] 511, 255|452, 759)2, 737, 419}1, 066, 819)7, 851, 7380/2, 987, 133/21, 748, 655 Kd . 

1 Included under “Undistributed.” | | , : | — | a 
| | an , . ° 

CO 
. co
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Building lime.—Because of limited activity in building during the | 

_ depression years, sales of building lime were at a low ebb, but they 
increased substantially in 1935 and 1936. Preliminary figures show 
sales of 923,000 short tons valued at $7,992,000 in 1936 compared with 
656,894 tons valued at $5,716,802 in 1935. Building lime is an im- 
portant product in Ohio. The following table shows sales in that | 
State from 1933 to 1935. 

. | Lime sold or used by Ohio producers for construction, 1983-35 ! ~ 

| a | 1933 1934 7 1935 

a Short tons| Value Short tons Value Short tons Value | 

Quicklime.......------------- 1,841} — $11, 807 2,628 | — $17,080 2, 650 $17, 695 
Hydrated lime__......--.----- ' 214,019 | 1, 294, 394 183, 032 1, 472, 590 245, 580 2, 165, 002 _ 

a . | 215,860 | 1,306,201} 185,660 | 1,489,670 | 248,230 | 2, 182, 697 | 

4 Ohio produced 40.5 percent of the total building lime sold by producers in 1933, 36.3 percent in 1934, and 
37.8 percent in 1935. . 

| Chemical lime.—The chemical and manufacturing uses of lime have 
_ made large gains during recent years. . If refractory lime (dead-burned 
dolomite) is included the total lime so used has increased from 1,663,- 
591 tons in 1934 to 2,047,579 in 1935 and approximately 2,545,000 in 
1936. Sales according to the principal chemical uses are shown in the | 
table on page 1242. The following table shows sales of lime in 1935 for 
minor chemical uses that are designated ‘‘Other uses” in the previous 
table. | 

Chemical lime sold or used by producers in the United States for ‘“‘Other uses” in 1986 

| Use ‘Short | Value Use | Short | Value 

Acid neutralization.............| 4,344 | $38,902 || Oil and fat manufacture........| 20,460 |. $154, 264 
Alkali works (ammonia, soda, Paint (calcimine, whitewash, 

potash)_........2....-_...____]} 18, 133 94, 524 varnish, etc.).--....-....---.-| 14, 707 96,944 — 
Bleach, liquid._..............-.} 10, 741 71,965 || Polishing and buffing__....-...| 3,103 63, 868 . 
Calcium acetate._..-..........-| 3,500 | 20,085 || Rubber__-......222222- 22 _-| 2, 627 20, 838 
Calcium carbide_._.-.......--..| 52,585 | . 267,791 || Salt refining....................| 5,942 32, 928 
Coke and gas manufacture (gas Sand-lime brick..............._| 11, 400 72, 191 

purification and plant by- | Silica brick................-.-.-| 9,116 67, 755 
products) -_.-..-.............__] 20,914 140, 026 || Soap._.-....----..-.--..-...-_-| 8, 650 44, 035 

Food products........-.....-...| 7,357 44,579 |; Tobacco curing.._..............] 3, 711 18, 578 
Gelatin (edible)_..2....--.-..._] 4, 195 27, 962 || Wood distillation............._.] 4, 265- 30, 060 
Glue__.---.--------.-----------| 7,213 | 50,941 |] Undistributed 1. 222227777-77"7"} 28/669 | 198, 144 
Insecticides (spraying mate- Unspecified ............-...-...-|122, 747 | - 786, 401 

rials). .........-..-..--....---| 38, 428 312, 474 _—_|—___-——- 
Magnesia works.__.-..--.--..--| 4,965} 31,360 . 407,722 | 2, 686, 563 

1 Lime used in alcohol manufacture, asphalt filler, bichromates, bituminous concrete materials, bromine, 
calcium carbonate, calcium gluconate, cement, cinder blocks, corn products, cream of tartar, creameries 
and dairies, disinfectants (chloride of lime, etc.), dyes, explosives, flour mills, iron oxide, lubricants, mag- 
nesium oxide, oxygen purification, potassium citrate, retarder, sanitation, slag cements, sodium citrate, 
soil erosion, sulphur, textiles, and whiting. . 

Agricultural lume and other liming materials.—Sales of lime for 
agriculture fluctuate less than for other major uses. In 1934, 222,077 
short tons were sold ; in 1935, 282,660 tons; and in 1936, approximately 
315,000 tons. Materials used for liming land include quicklime, 
hydrated lime, lime from oyster shells, crushed oyster shells, raw 
pulverized limestone, and calcareous marl. The following table shows 
sales of these products in 1935 and 1936. |
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Agricultural lime and other liming materials sold by producers in the United States, 
1935-36, by kinds | 

. Short tons Value | 

| Kind Effective | 
Gross lime con- Total Average 

. tent ! 

1935 | 
Lime from limestone: 

Quicklime.......--------2e--e---e-eeeeeeeeeeeeeeee-| 84, 948 71,600 | $464, 603 $5. 47 
Hydrated..._......--.-.---..---------------- +--+ 197, 717 130,500 | 1, 437, 236 7.27 

Lime from oyster shells 2?.........-.-.---.-------------- 16, 258 13, 700 102, 593 6. 31 
Oyster shells (crushed)?..........-.-------------------- 44, 145 21, 300 106, 609 2. 41 
Limestone_--.----------.----.2-.2c2ssssssesecse--2----} 2,140,370 | 921,000 | 2, 656, 728 1.24 
Caleareous marl......_-....--.------------------------- 88, 062 38, 860 96, 658 1.10 

| 1936 3. | 
Lime from limestone: 

Quicklime.......-----------------------------------| 94,000 79,000 | — 518,000 5.51 
Hydrated ..---.-..-..--.--s--s-sssssssesesssse----} 221,000] —-146, 000 | 1,610, 000 7.29 

. Lime from oyster shells ?............---.--------------- 9, 802 8, 300 72, 134 7. 36 
Oyster shells (crushed)?.-.......-----------------------]| _ 68, 282 32, 900 196, 498 2.88 
Limestone-.-------------2--2--c-2e2sssscsesess2s-2---| 8,411,000 | 1,468,000 | 3, 804, 000 1.12 
Caleareous marl............-...------------------------ 45, 528 20, 400 58, 682 - 1,29 

nn Sn 
1 Estimated. 2 Bureau of Fisheries. 3 Subject to revision. 

Hydrated lime.—Sales of hydrated lime, by uses, in 1935 and 1936 
are indicated in the following table: a 

Hydrated lime sold or used by producers in the United States, 1935-36, by uses 
ne PR 

1935 7 19361 
Use ——_——$ $$ | __--—_ 

CO Short tons Value Short tons Value 

“Agricultural.........-------------------e--2------------| 197,717 | $1, 487,236 | 221,000 | $1, 610, 000 
Building....--...-.-...-..-2--s--c-scssesscssesss---} 471,051 | 3,977,204 | 645,000 | 5, 512, 000 
Chemical: . 

Glass works-_......-.------------------------------ 1,154] - 7,792 (2) (2) 
Metallurgy_..-....-..----.---- ee 34, 107 249, 607 (2) (2) 
Paper mills. _._..........-.------------------------ 30, 184 216, 601 (3) (2) 
Sugar refineries...-......------.-.------------------ 12, 627 116, 359 (?) (2) 

| Tanneries...--.....-------2--cccececeeeseeeseeseee-| 82,112 | 234, 558 (3) (2) 
Water purification. .._...__..-------------------.-- 102, 675 774, 396 (?) (?) 
Other useS....-----.--.--.--s-2--ccssssseselss22--| 128,992] 925, 760 (3) (?) 

Total chemical_..-....--.------------------------| 386,851 | 2,525,073 | 350,000 | 2, 578, 000 
1,005,619 | 7,939,513 | 1,216,000 | 9, 700, 000 

a 
1 Subject to revision. ? Included in total chemical. . 

TRENDS IN PRINCIPAL USES 

Figure 95 shows trends in the principal uses of lime from 1915 to 
1936. Total production in 1936 increased more than in any year since 
the bottom of the depression in 1932. The chief increases from 1932 
to 1935 were in chemical lime, but in 1936 the principal gain was in 
building lime. Trends in the average value per ton and in the num- 
ber of plants in operation are also shown. | 

Figure 96 shows the relation between sales of building lime and 
volume of construction for a 10-year period. A steady gain in this 
market may be anticipated if the volume of building attains the pro- 
portions expected.
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Figure 95.—Trends in the principal uses of lime, number of plants, and average value per ton, 1915-36 | 
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FIGURE 96.—Value of sales of building lime compared with value of construction contracts awarded, 1927-36. 
To facilitate comparison unlike units have been reduced to percentages of the 1923-25 average. Statistics 
for lime are from the Bureau of Mines; those for construction compiled by the Federal Reserve Board 
from data of the F. W. Dodge Corporation. 

Figure 97 shows the relation of sales of fluxing and refractory lime 
(dead-burned dolomite) to output of steel ingots from 1927 to 1936. 
The remarkable activity of steel plants in 1936 has so fostered this 
market that sales were at a higher level than in predepression years.
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| FIGURE 97.—Sales of fluxing and refractory lime compared with steel-ingot production, 1927-36. To facili: 
‘tate comparison untike units have been reduced to percentages of the 1923-25 average. Data on produc- 

- _ tion of steel ingots compiled by American Iron and Steel Institute. a — - 

: oo NEW DEVELOPMENTS . ok, 

| In May 1936 the Bureau of Mines published Information Circular 
| 6884, entitled “Lime.” It covers briefly the history of hme manu- 

| facture, raw materials, kinds of lime produced, uses, quarrying and 
manufacturing methods, and marketing. | : | 

| A new type of heat- and sound-insulating building material known 
as microporite has been developed in Europe for interior use. Fine 
silica dust is mixed with lime and water, molded, and treated with 
steam for 7 hours. The process is similar to that employed in the 
manufacture of sand-lime brick, but the reaction is more rapid and 
complete. The units are strong, although they weigh only 25 to 50 
pounds per cubic foot. A large Canadian lime producer is conducting 
exhaustive research on the manufacture of this product. 
Many improvements were made in plant equipment in various parts 

of the country in 1936. Several lime-putty plants were completed; 
some of them furnish aged putty, for which certain advantages are 
claimed... | 

It has been found that hydration of lime can be accelerated by the 
addition of small percentages of salts, such as sodium hydroxide. 

Experiments conducted in Europe indicate that the hardening and 
setting of lime mortar are not due primarily to carbonation but to 
drying and shrinking of the calcium hydroxide gel. Short cycles of 
partial drying and rewetting increase the strength greatly. 

An innovation in the lime industry is the installation by the Chem- 
ical Lime Co., Bellefonte, Pa., of a 400-foot rotary kin. The purpose 
of the kiln is to obtain slow calcination at a relatively low tempera- 
ture and to attain a large productive capacity. About 3 hours elapse 
from the time the limestone enters the kiln until it is discharged as 
lime, and the maximum temperature attained is about 2,200° F. It 
is expected that 200 tons of chemical lime will be produced daily.
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: PRICES . 

The average value of lime, f. 0. b. plant, dropped steadily from 
| 1923 to 1932 when it was only $6.28 a ton. The value remained un- 

changed in 1933, advanced to $7.16 a ton in 1934, rose to $7.28 in | 
| 1935, and remained fairly steady in 1936 at an average of $7.26. 

The price of agricultural lime increased 3 cents a ton; building lime 
dropped 4 cents; chemical lime dropped 14 cents; and refractory lime | 

| (dead-burned dolomite) rose 11 cents a ton in 1936. The average a 
sales value of hydrated lime at the centers of production rose from 7 
$7.90 a ton in 1935 to $7.98 in 1936. | : 

| As indicated in figure 95 the average value of lime is still much 
lower than in 1926. The price index of lime (1926=100) was 78.6 
in 1934, 79.9 in 1935, and 79.7 in 1936. The price indexes of all 7 
building materials for the same'years were respectively, 86.2, 85.3, 
and 86.7. Therefore, the recovery in prices of lime has not kept pace 
with that of building materials in general. : 

— | FOREIGN TRADE? | | | 

Imports.—Total imports of lime for consumption in the United | 
States in 1936 were nearly twice as great in quantity and 85 percent 
greater in value than in 1935. The largest increase was in imports | 
of dead-burned dolomite, the use of which has been stimulated | 
greatly by the high level of activity at steel plants. The following | 
tables show imports for a series of years and imports for 1935 and 
1936 by countries: 7 oe 

| | Lime tmported for consumption in the United States, 1 982-36 

Hydrated lime Other lime | Dead-burned dolo- Total | 

Year [Oo oO | 

oO —— Foon | Value | Shor | Value | Short | Value | Short | vatue 

1932...---------- 1,677 | $18, 756 7,100 | $77, 279 5, 120 | $115, 808 | 13,897 | $211,843 
1933_.-------...----- 1, 200 11, 865 9, 305 93, 399 6, 763 163, 081 17, 268 268, 345 . 
1934_..-------------- 923 8, 872 8, 309 74, 447 6,473 | 166,912 15, 705 250, 231 
1935-.-_.----------.- 1, 030 10,571 |. 3, 413 36, 032 7,519 | 189, 714 11, 962 236, 317 
19386...-.------..----] 1,345 12, 212 7,859 | 74, 946 | 113,928 | ! 349, 678 23, 182 436, 836 

1 Classification changed in 1936 to ‘‘Dead-burned basic refractory material containing 6 percent or more . 
of lime and consisting chiefly of magnesia and lime.” 

’ Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce.
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Lime imported for consumption in the United States, 1935-86, by countries and | 
districts 1 

1935 1936 

. Country | District - Short . Short 7 
or 4.., | Shor 

. | | tons Value tons Value 

Austria...........-.------.--..| New York---.------------------------ a] gg1 |.------}e-- 
Los Angeles_.......-.----.---.-------- - 62 659 702:| $7, 037 
Maine and New Hampshire._._.__-_.- 87 | 1,231 85 1, 367 

- Oregon_._.-...------------------------|--------]-------- 55 462 
Canada.__._...-.-----_--------|)San Francisco....-.......--..------.---|. 1,678 | 19,180. | 2,762 | 29, 496 

Vermont.......-----------.--.--------| 9 88 —«i18 164 ; 
Washington....._..-..-..--.----.-----| 2,458 | 22,443 | 5,227 | 44,993 

ew York...__-_------------- ee , 4 , 
Germany-.-------------------- (Pe puren ceueeeu-}--------| @) 165 

Japan...-..--..--.-------.----| Washington.._.--.-..-2.--------------| @) 0 3 (4) 8 
Mexico {zu Paso......------.--_--------------- 1: 5 3 25 

Tarren erewescesececerss Ran Antonio. ...--------------7----+-- --Song se |oonnze 32 ob 
° =. ew York....----_------_-_.---------- 5 

United Kingdom.....--.------ {Penadolphian 22 4 33 |_._..-_.|------.- 

| oo | | 4,443 | 46,603 | 9,204 | 87,158 
a 

1 Exclusive of dead-burned dolomite. 2 Less than 1 ton. 

Exports——Exports of lime are relatively small. The following 
| tables show exports for a series of years and for 1936 by countries of 

destination: - . co | 
| | Lime exported from the United States, 1932-36 

en =n A 

Year Short tons Value Year - | Short tons Value 

1932_._---..-------------- 3, 579 $56,479 || 1935...-.-..-------------- 3, 927 $63, 672 
LO 1933_...---...-..-..-.---.- 3, 710 58,095 || 1986...-.....----.-------- 4,601 71, 109 

1934_._- 22. 2-2 3, 752 60, 167 

0 

Lime exported from the United States in 1986, by countries | 

Short Short 
Country tons Value Country tons Value 

North America: South America: . 
Canada.....-----.----..-......] 1,494 | $18,070 Argentina...........-.....--..- 14 $579 
Central America: Brazil. ....--.---.-2-- 2-22 11 - 18 

British Honduras. --.---.----- 8 178 Chile..--...-------- 22 14 387 
Honduras.........---.------.-| 1,005 9, 501 Colombia..........---.-------.. 1 31 
Nicaragua.....--..----------- 45 1, 283 Eecuador........---.-...-.------ 158 1, 880 
Panama_-....._.-....--..--.-- 64 1, 454 Peru......-.--......--------.-- 250 3, 383 
Salvador....-..-.-..--.------ 67 881 Uruguay.-..-..-..---------.---- 1] 3 

Mexico...-_-..--....------------ 86 1, 977 Venezutiela____-.-. 2-2 5 128 
Newfoundland and Labrador... 40 656 || Europe: 
West Indies: Belgium._.........-----------.-- 1 31 
British: France. ...---.----.-----.------ 17 586 

Jamaica_...---..---.-.----- 63 784 Sweden.......-..---.---.------ 44 1, 998 
Trinidad and Tobago--.-.-.- 28 550 Switzerland.......-------- 22 1 16 
Other......-.-.------------ 461 7, 958 United Kingdom.-_.-.-_-------- 12 412 

Cuba__...-------...---------- 91 1, 153 || Asia: 
Dominican Republic. ....---- 3 102 Japan. ...---.----.--.---------- 534 | 16, 389 
Netherland..........-------.- 75 400 Netherland India_.-.....-...___ 6 249 

Philippine Islands.............-| @ 22 
Oceania: Australia.............-- 2] 50 

4,601 71, 109 

1 Less than 1 ton.
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| - §HIPMENTS | | 

| Total shipments.—Shipments of lime, as reported to the Bureau of 
Mines by producers, are combined in the following table to show, for 

1935, total sales by States, shipments from each State, shipments into 

each State, probable consumption or supply in each State, and per- 

capita consumption. The figures in the second table are arranged to 

show the quantities of lime originating in and destined for State 

- groups that approximately comprise various freight-rate zones. The. = 

figures in the second table do not include small quantities produced in | 

Hawaii and Puerto Rico, foreign shipments, or lime for which distribu- | 

tion is not recorded. No account is taken of reshipments beyond the 

destination indicated when the lime left the producing plant. Similar 

figures for 1936 are not yet available. 

Lime supplies available for consumption in continental United States in 1985, by 
. States, in short tons — 
a 

| Supply | | 
Sales by | Shipments |Shipments 

State producers | from State |into State| Hy- | Quick- | ota] Poonas 
drated lime  leapital! 

Alabama.__._.....----------.] 127, 157 39, 568 14,189 | 18,325 | 88,453 101, 778 72 

Arizona. ...-.-.-..-----~---- 22, 048 8, 365 172 1,121 12, 734 . 13, 855 . 92 

Arkansas........-.----------|  ) @) (2) 5, 883 8,818] 14,701 15 
California......-..-...-..---| 49,141 6415 | 22,813 | 18,232]  47,307| 65,539 23 
Colorado.....-.--.----------|  @ Q) (3) | 4)935 5,849 | 10, 084 19 
Connecticut.......--.-------| @ (0) (2) 8.129} 14379] 22,508 26 
Delaware-___..-.------------|-----------]--

---------- 22, 755 9, 875 12, 880 22, 755 178 

District of Columbia_.---...|..-..--.--.|.-..--------| 14,631 | 13, 076 1,555 | 14, 631 49 
Florida._.......---------.--- 13, 572 |_.....--.-.-- 20, 068 19,.190 14, 450 33, 640 42 

Georgia......--------------- 5, 192 600 23, 087 | 21,923 5, 756 27, 679 17 

Idaho......--.-.. eee] [eee] 850 1, 050 1900} 8 
Tilinois. 2222222277777} uy, 602 | 47, 887 | 97,846 | 50,887 | 116,674 | 167, 561 43 | 
Indiana..--..--......-------| 71, 888 43,511 | 67,841 | 29,320/ 66,893] 96,213 56 
Towa... TTT -|_e-----e----] 50,876 | 13,027 | 37,349 | 50,376} «= 40 
Kansas... ---..2-n22|eeesesees-|te----------| 17, 783 | 10,888 6,895 | 17,783 19 
Kentucky....-..-.------0-) @)— enen-eee--—-] QS) 11,088 | 45,146 | 56,934 40. 
Louisiana....---------------] @)— rewmeneeeee-] “7506 | 46,021 | 53,527 50 
Maine. _..-......----------- (4) (3) (2) 6, 580 41, 353 47, 933 113 

_ Maryland7777777777777777"|__39, 528 |__- 12,300 | 52,405 | 40,868 | 38,765 | 79, 638 95 
Massachusetts......--.-----| 67, 969 53,973 | 38,308 | 22, 363 1, 001 | 52, 364 | 24& 
Michigan.........---------- 35, 401 23, 116 128, 881 | 38, 159 103, 007 141, 166 61 

Minnesota.--.--..----------|  @ (2) (2) 9,958 | 16,858 | 26,816 20 
Mississippi_......------.----]-----------]--

---------- 15, 539 4, 439 11, 100 15, 539 16 

Missouri.....~ 222 222227|" "312, 462 | 252,314 | == '12, 105 | 35,188 | 37,085 | 72, 258 37 
Montana......-....--2------} @) (3) 6,947 2020] 8, 967 34 
Nebraska... 22.10 |-eeeee-nee-|-----z------] 6,367 | 4,682 | 1, 685 6,367} 9 
Nevada.......-...-.--------} @) 6 (2) 11,721 1,904.) 13,715 |. 277 
New Hampshire--......-.--|-----------]--------

---- 6, 940 1, 954 4, 986 6, 940 28 

Now Jersey..............-| 5,515. | ~~ «313. | ~—:104, 767 | 69,027 | 40,942 | 109, 969 51 | 
New Mexico. .....---------- (2) (2) (2) 2, 084 1,800 3, 884 19 

_ New York..........-.-.----| 89, 110 16,611 | 192,103 | 117,418 | 117,184 | 234, 602 36 
North Carolina. .-.--------- (2) (2) (?) 27, 416 29, 272 56, 688 33 

North Dakota.......-.--..--|-----------|------------| 5,672 | 5,410 262 5, 672 16 
Ohio_....----.0..._._-.| 707, 358 | 477,968 | 126,288 | 81,919 | 278,759 | 355, 678 106 
Oklahoma...._......-.-----.]-----------]---

--------- 11, 789 6, 427 5, 362 11, 789 9 

Oregon........-.-.-.--------| _@ (3) (2) 1, 442 6, 989 $431 17 : 
Pennsylvania........-.-....| 531,501 | 232,099 | 168,399 | 135,944 | 341,857 | 477, 801 95 
Rhode Island...-.--.-------| @ (2) (3) 4, 601 3, 793 8; 204 2 
South Carolina....-.....-...|-----------|------------} 11,460] 7,990 3,461 | 11, 460 ul 
South Dakota........---.---] @___ |----2-------|  @) 2} 365 3, 017 5, 382 16 
 Pennesses.....-.....---.-.-| 146,622 | 116,893} 9,813 | 16,605 | 22,937] 39,542 27 
TexaS.....--...-.-.-.-------| 38, 863 2, 519 1,988 | 20,985 | 17,347] 38,332 13 
Utah.2_..---..-..--.--------| 15, 957 240 200] 3,195 | 12,722) 15,917 62 
Vermont..-..--....---------| 37, 148 33, 445 329 930 | 3,097 4,027 21 
Virginia......22222227-.--77"|_ 133,696 | ~—- 98, 376 | 43,185 | 82,956] 45,549 | 78, 505 60 
Washington.........--------| _34,471 6, 993 757 | 3,992] 24,243 | 28, 235 35 
West Virginia.........-.....} 211,904 | 155,776 | 101,652 | 13,031 | 144,749 | 157, 780 174 
Wisconsin.......-...-.-----|, 30,324 11,395 | 44,850 | 20,908| 51,871| 72,779 50 
Wyoming. _.......-.......--]-----------|---------

--- 1, 084 843 241 1, 084 9 

Undistributed........----.--| 152, 207 G1, 183} 248,040 |_........].-...--.---]-----------]-------- 

2, 975, 626 | 3 1, 691, 860 | 1, 684, 542 | 996,811 | 1,971, 497 | 2, 968, 308 47 

1 Based on Bureau of the Census preliminary statement. 
2 Included under “Undistributed.” 
3 Includes 7,318 tons of lime exported or unspecified by producers as to destination.



Lime shipped (supply) in continental United States in 1985, by origin and destination of shipments, in short tons fo 

rs re | NS “aie : Maryland, New Jersey, | Connecticut, Maine, | ._.: - : . Illinois, Indiana, N ’ ’ ’ ’ | Florida, Georgia, North | Alabama, Kentucky, eet ‘ ew York, Pennsyl- | Massachusetts, Rhode tna. Wirgini en tet Michigan, Ohio vania, West Virginia Island, Verm ont Carolina, Virginia Louisiana, Tennessee 

Destination $$$] | | 

Hy- ick Hy- ick Hy- ick Hy- ick Hy- ick a . drated | SCE) -Potal | drated | @4ick-|] otal | drated | QUick-| ota | arated | QiCK-| potar | arared | QUick-| potal lime lime lime lime lime lime - lime lime lime lime 

Illinois, Indiana, Michigan, Ohio_._____.___...._.- 164, 742 |382, 826 |547, 568 4,901 | 63,292 | 68, 193 100 |__-____- 100 927 5, 382 6, 309 1,902 | 16,048 17, 950 Delaware, District of Columbia, Maryland, New : 
Jersey, New York, Pennsylvania, West Vir-. - 2 ginia..--.._..-_-------------------------.-------|L11, 520 |125, 702 |287, 222 |240, 465 1485, 667 |726, 182 | 19, 993 | 34,201 | 54,194 | 16,331 | 47,410 | 63,741 |_._.__-_ 524 §24. 0 Connecticut, Maine, Massachusetts, New Hamp- yo, - se | 7 
shire, Rhode Island, Vermont____.._.-......._--| 13, 068 1,881 | 14,949 3,843 | 30, 666 | 34,509 | 26,871 | 60,176 | 87, 047 600 | 4, 797 5,397 |__....._.|--2----|---- ee tS Florida, Georgia, North Carolina, South Carolina, - oO by Virginia_....-------.--------------~-------------| 22,968 | 1,156 | 24,124 | 7,526} 7,824 | 15,350 ]_.......|.......|....... 51,131 | 26,077 | 77,208 | 27,309 | 55,849 | 83, 158 > Alabama, Kentucky, Louisiana, Mississippi, Ten- . . i nessee.._._.-.------------.--------------..------| 12,961 | 38, 594-| 46, 555 313 103 416 |__| fe lle 500 |_.---.-- 500 | 33,935 |149, 670 | 183,605 % Arkansas, Kansas, Nebraska, Oklahoma, Texas__| 2,029 464 | 2,493 |_.__-_ |---| eet |||} 15 [oie lee 15 . Iowa, Minnesota, Missouri, Wisconsin..........--| 20,758 | 33,706 | 54,464 |___..__- 1 1 |_.......|........|_._--__- 5 |_...---] - 6 |_----..-|_.....-.|........ Arizona, California, Colorado, Idaho, Montana, ep Nevada, New Mexico, North Dakota, Oregon, oe > South Dakota, Utah, Washington, Wyoming...| 1,745 124 | 1,869) 1,000 j--...-.-} 1,000 [.-__.-2|-2-222e fee eee) |e ee |eo eff oy | 

. 
. CO 

. oo



| 

a 

| | | Arizona, California, 
| Mi ta. Mi ; Ko lorados Idaho, 

- innesota, Missouri, ontana, Nevada : = | Arkansas and Texas | Wisconsin New Mexico, Oregon, United States 

g8 | South Dakota, Utah, 
oo Destination | | Washington . 

, | Hy- ick- Hy- ick Hy- ick Hy- || Quick- drated | QUiCK-| Total | dratea | QUiCK-| Totai | dratea | QU4°E-| Total | drated | Total | lime lime lime lime lime lime lime lime 

o . 

Tlinois, Indiana, Michigan, Ohio... .._.........-...-.---------------.-J_----|_2 eee 70 70 | 27,713 | 92,715 |120,428 |_.......|_......./-.......|200, 285 |560, 333 | 760, 618 
Delaware, District of Columbia, Maryland, New Jersey, New York, Penn- 

Sylvania, West Virginia._...............----....--.-.-.-.-----------4-----[--------|--------|--------| 10,930 | 4,428 | 15,358 |___-.__.|_-_-_-.__|---..-__|399, 289 |697, 932 |1,097,171 
Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Ver- , . | 
Mont... --- ee enn nee ne ee ee ee ee ee ee nen fee ec een |an nee [eee eee 75 89 164 j_-------}-- | ..| 44, 457 | 97,609 | 142, 066 

Florida, Georgia, North Carolina, South Carolina, Virginia_........-.J.----|-------- 744 744 550 | 6,838 | 7,388 |_..--...].----.--]--------|109, 484 | 98, 488 | 207, 972 
Alabama, Kentucky, Louisiana, Mississippi, Tennessee........-.-.---4-----} 1,847 | 15,105 | 16,952 | 3,407 | 15,185 | 18,592 j________|_._._:_.]_.__._.__| 52,963 |213, 657 | 266, 620 
Arkansas, Kansas, Nebraske, Oklahoma, Texas..........-....-....-.----..| 27, 564 | 24,000 | 51, 564 | 19,040 | 15, 598 | 34, 638 217 45 262 | 48,865 | 40,107 | 88,972 
Iowa, Minnesota, Missouri, Wisconsin__................-.-----__-..--J----- 302 862 | 1,164 | 58,016 |108, 574 |166, 590 |_..-....|.-....._|_---._._] 79,081 |148, 143 | 222, 224 
Arizona, California, Colorado, Idaho, Montana, Nevada, New Mexico, ra 
North Dakota, Oregon, South Dakota, Utah, Washington, Wyoming-.-_.. 180 | 1,072 | 1,252 | 10,145 | 4,950 | 15,095 | 49, 367 |114, 082 |163, 449 | 62, 437 |120, 228 | 182,665 ~) 

. , = - 
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The following table shows shipments of lime to noncontiguous ~ 
Territories of the United States in 1935 and 1936: | 

Shipments of lime to noncontiguous Territories of the United States, 1935-36, in 
short tons } 

. 1935 | 1936 
| Territory Ie | 

Short tons Value Short tons Value 

American Samoa..._......----.----------- eee eee eee (3) a . 
Hawaii-_—. 2-2-2. ee 594 9, 509 913 $15, 846 
Puerto Rico........-.-.-..-__------------------ eee eee 973 11, 732 1, 095 13, 783 
Virgin Islands__....-...-.-..--.------------ eee ee 57 |. 1, 227 127 2, 637 
Wake Islands. ........-..-..-.-.-..--..---------------- (2) 13 |--.--------- ween nn nnneee 

1, 624 22, 485 2, 135 32, 266 

1 Figures compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of Foreign and 
Domestic Commerce. 

2 Less than 1 ton. 

Hydrated lime.—The following table shows shipments of hydrated 
lime by destination in 1935. As Ohio is the largest producer, supply- 
ing about 29 percent of the total in 1935, the table shows also ship- 
ments from Ohio plants into the various regions. 

| Shipments of hydrated lime from plants in the United States and in Ohio in 1936, 
by destinations 

From all plants From Ohio plants 

Destination — se ee eee eee 
Distri- Distri- Group 

Short bution Short bution total 
(percent) (percent) | (percent) 

| Iilinois, Indiana, Michigan, Ohio_..__-......---..-...| 200, 285 19.9 119, 892 41.3 59.9 
Delaware, District of Columbia, Maryland, New 

Jersey, New York, Pennsylvania, West Virginia...| 399, 239 - 39.7 1 110, 998 38.3 27.8 
Connecticut, Maine, Massachusetts, New Hamp- 

shire, Rhode Island, Vermont...............-.--...| 44,457 4.4 13, 067 4.5 29. 4 
Florida, Georgia, North Carolina, South Carolina, 

Virginia__..-.-.-....-.------.-.-.-....--........--]| 109, 484 10.9 22, 967 7.9 21.0 
Alabama, Kentucky, Louisiana, Mississippi, Ten - 

nessee..-_-------------2--- eee nee 52, 963 5.3 8, 491 2.9 ' 16.0 
Arkansas, Kansas, Nebraska, Oklahoma, Texas._....| 48, 865 4.8 1, 995 27 4.1 
Iowa, Minnesota, Missouri, Wisconsin.........-.....} 79, 081 7.9 10, 894 3.8 13.8 
Arizona, California, Colorado, Idaho, Montana, 
Nevada, New Mexico, North Dakota, Oregon, 
South Dakota, Utah, Washington, Wyoming.._._.| 62, 437 6.2 1, 323 5 2.1 

Undistributed and exports_..........---.-..-..-.---- 8, 808 .9 321 1 3.6 

1, 005, 619 100. 0 289, 948 100. 0 28.8
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In 1936 the production and sales of domestic kaolin broke all pre- 

| vious records, and sales of merchant clay generally continued their | 

upward trend. More domestic clay was exported than in any earlier 

year, and although imports of china clay and certain other kinds of | 

clay were slightly greater than in 1935, they were far less than in pre-— 

depression years. Prices were unchanged or only slightly higher, but, | 

owing to larger-scale operations, the industry as a whole enjoyed a 

prosperous year. Improvement was most marked in the production 

____of higher-erade-clays.__The heavy-clay-products industries and even 

. the industries using fire clays have so far failed to recover all the 

eround they lost after 1929, although their condition has improved 

sharply from the extreme depression of 1932. The pottery industry, | 

too, has failed to regain its former importance, and several other 

 geramic industries have lagged behind the general recovery, which 

partly explains the much reduced consumption of sagger clays. More 

clay was used in making firebrick in 1936 than in any previous year, 

according to the Bureau of Mines records, and the refractories indus- 

tries as a whole were in healthy condition. The most spectacular 

increase was in the use of domestic clay in paper making, sales to 

that industry having been almost 40 percent greater in 1936 than in 

1930, the former record-year. The consumption of clay by the rubber 

industry, which only recently has become an important buyer of such 

material, increased to an even greater extent, though not so significant 

from a tonnage standpoint, accounting for almost twice as much clay 

in 1936 as it did before 1933. 
High lights in the following summary table, which compares pre- 

war, predepression, and recent years, are the general rise in domestic 

production and exports and the decline of imports. 1355
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| Salient statistics of the clay industry of the United States, 1909-18 and 1925-86 | 
a 

| 1909-13 1925-29 1930-34 
(average) | (average) | (average) 1935 1936 

Domestic clay sold by producers: | 
Kaolin, china clay.........short tons_- 132, 114 453, 618 431, 932 523, 656 - 638, 939 
Ball clay..-.---.-.-------.-.-..-do___- 63, 371. 116, 127 70, 299° 96, 260 101, 324 
Fireclay and stoneware clay-....do-_..| 1,771,667 | 2,898,576 | 1,487,364 | 1,938,391 2, 471, 575 

' Bentonite. -_--.-.-..........--.-do_-.-| °° Q) (4) (118, 120 191, 133 291, 625 
Fuller’s earth.._.__._......___-_do___- 35, 663 261, 640 259, 354 227, 745 230, 814 
Miscellaneous clays..........-..do....| 1414, 814 1 575, 708 272,615 | 174,030 278, 965 

Total domestic: 2 . 
Quantity.............--.-.do-...| 2,417,629 | 4,305,669 | 2,639,684 | 3,151,215 | 4,013, 242 

Value. _ 22.222 22222.2.----.__| $4, 067, 229 |$17, 568, 812 |$10, 977,776 |$13, 054, 152 | $15, 688, 434 
Imports: 7 

_ Kaolin, china clay........-short tons_- 261, 266 339, 014 140, 888 125, 963 139, 797 
. Common blue, Gross Almerode 

. short tons__ 19, 763 12, 130 11, 306 15, 552 32, 166 
Fuller’s earth .._--.-..-..-...---do-.-- 17, 060 . 8,118 4, 708 2, 935 2, 733 

| Other clays. .......-------2..---d0_-__ 33, 259 61, 048 24, 713 31, 941 21, 183 

Total imports: —_ 
Quantity........--...--..-do__.- 331, 348 420, 310 181, 615 176, 391 195, 879 | Value_._----22 2222222 _.-...-| $2, 006, 823 | $3, 841; 462 | $1, 595,101 | $1,672,814 | $1,896, 642 

| Exports: . . 
" Fireclay_..........-.....--short tons..| (8) 55,316 | 39,709 49, 949 65, 874 

Other clay 4__.-......-.-........d0_-_- (8) 54, 028 68, 978 101, 524 90, 569 

| Total exports: | 
Quantity...............---do....| @) 109,344 | 108,687] 151, 473 156, 443 
Value__.------------------------| —@) $1, 217, 769 | $1,323, 744 | $1, 865,069 | $1, 844; 038 

| ee 
. 1 Sales of bentonite included under “‘Miscellaneous clay’’ before 1980. 

2 Includes fuller’s earth, previously reported in a separate chapter in Minerals Yearbook or Mineral 
Resources volumes, 

3 Statistics of exports of clay not separately recorded before 1916. 
4 Includes fuller’s earth. 

CLASSIFICATION 

. The industrial uses of clays differ almost as much as do their 
chemical and physical attributes. For a decade or more, the Bureau | 

| of Mines clay-production statistics have represented chiefly clay 
mined and sold as clay, mined under royalty, or shipped into another 
State for fabrication. In effect, this classification includes most of the 
high-grade kaolins, ball clays, slip clays, and bentonites used for fine 
ceramic Wares, paper making, and general industrial purposes, plus 
a considerable part of the firecleys used in the manufacture of refrac- 
tories and most of the fireclays used for other purposes. It excludes 
most of the clays and shales used in making common brick, sewer 
pipe, and other heavy-clay products or in cement manufacture. The 
present chapter in general follows this same classification, except that 
it includes also fuller’s earth, formerly discussed in a separate chapter 
of Minerals Yearbook. 

Most clays have the property of bleaching oil to a greater or less 
extent, hence fuller’s earth is merely a clay that is used commercially 

| in the raw state for decolorizing or bleaching oils and fats. Certain 
other clays, notably bentonite, develop this property to an even higher 
degree when treated with acid, but earth so activated is not. classed 
by the Bureau of Mines as fuller’s earth, even though used for much 
the same purposes. 

The term ‘‘clay’” includes a great variety of substances that may 
differ widely in chemical, mineralogical, and physical properties. 
Virtually all clays comprise a number of minerals. Even pure 
kaolinite (Al,03.28i0,.2H,O), which is ordinarily considered to be the
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typical ‘‘clay substance’’, recently has been found to exist as three 
distinct minerals, and each of these in turn exhibits variations in | 
particle size and other physical attributes. In addition to the kaolin 
minerals and other relatively simple aluminum silicates, almost all 
clays contain quartz, feldspar, and mica with varying amounts of | 

| organic matter and, in addition, other impurities—such as iron, man- 
ganese, and titanium oxides—that may discolor them sufficiently to 
render them unfit for certain important uses. The white clays are 

~ generally the purest, but no two are really alike, and great care must ee 
be exercised to maintain a reasonable uniformity in successive ship- : 
ments, even from the same deposit. Defloculation and sedimenta- | 
tion processes, which hitherto have represented the best clay-washing 
practice, are inadequate for any but size separations; but improved | 

technique, including the application of froth flotation, may permit 
commercial fractionation and recombination of natural clays from | 
different banks so as to yield well-standardized products. Under : 
these circumstances, the various rule-of-thumb classifications of clays _ 
that have developed may lose their significance. Already the Bureau _ 
of Mines, in cooperation with the Tennessee Valley Authority and 
private clay companies, has devised methods for manufacturing from 
domestic clays a uniform reproducible product of high-grade kaolin | 
equal to the best Czechoslovak porcelain clay. To develop markets 

for local clay, the Tennessee Valley Authority has laid the founda- - 
tions of a ceramic industry in the South that for the first time will use | 

_ electrically-heated kilns for making pottery. At Boulder Dam, the 
‘Bureau of Mines likewise has demonstrated the feasibility of firing 
pottery products electrically so as to afford outlets for local clays in 
that vicinity. | | | oe 

| | DOMESTIC PRODUCTION | | | 

China clay or kaolin.—The production of kaolin or china clay jumped 
to 638,939 short tons valued at $4,537,738 in 1936 compared with a | 

_______ previous high record_of_533,800_tons_valued_at_$3,893,814 in 1930, 
_ Georgia as usual was the leading producer, contributing 66 percent of | 

the total; South Carolina was second with 20 percent; and Pennsyl- 
vania is the only other State that produced as much as 5 percent of the 
total, although its output is considerably léss valuable than that of 
Florida, which does not produce the cheaper grades of kaolin. The 
dominance of Georgia is exaggerated somewhat by the inclusion since 
1931 of certain hard or so-called ‘“‘flint” kaolins as kaolin rather than, 
according to use, as fireclay. Accordingly, a break-down of the 
Georgia figures is submitted in an accompanying table. 

Increased sales in 1936 were well distributed among consuming 
industries, of which the paper industry is most important, as it 
accounts for about two-thirds of the total sales of this class of clay. 
The rubber and ceramics industries, each of which takes about 15 
percent of total sales, also were more prosperous in 1936. Larger 
and larger quantities of clay are going into paint and miscellaneous | 
products. In the paper industry the use of calcium carbonate sludge 
has increased substantially, but the use of clay, more especially of 
domestic clay, has increased even more. Improvement in demand for 
paper clays in 1936 was accelerated by a relatively large increase in 
book-paper requirements by the large magazines. Most periodicals 
of the class that use high-grade paper increased their bulk as well as 
their circulation as a result of an increase in advertising by companies
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having a Nation-wide distribution of their products. Moreover, 

larger percentages of clay are being used in such papers; instead of an 

average content of 7 percent ash, as formerly, many book papers now 

have an ash content of 14 to 20 percent, occasionally higher. Then, 

too, foreign clays have been displaced largely by domestic clays, 

except in certain localities where freight rates are unduly disadvanta- 

geous to American miners; and talc, which was used a great deal 20 

| years ago, likewise is employed only where it has an overwhelming 

advantage in delivered cost. By active research the quality of 

domestic clays has been improved progressively, and new varieties 

have been developed. American clays, formerly used as additions to 

the beaters (filling), are gaining ground rapidly in the coating field, 

for which processed clays costing $30 and even $60 a ton are now 

available. Some of these high-priced clays may replace much of the 

satin white employed in high-grade coated paper, with an indicated 

saving in casein consumption. oe 

Kaolin sold by producers in the United States, 1934-86, by States 
ce 
a 1934 1935 1986 

| State en NO COENEN 

a Short tons| Value |Shorttons| Value | Shorttons| Value 

' Alabama......---.------------|------------|----cee-nee-[-ee--enecenefeeeeceeeeee] (1) 
California.__..---------------- 17872 | "$13,299 |" 3,560 | $38,780 | 5,772 | $58, 053 
Delaware. -.-...-----.---------- 2, 127 28, 718 (1) (1) (1) (1) 

Florida_-..-------------------- 0) (1) (t) (1) - (1) (1) 

Georgia. 2222] 284, 556 | 1, 621,223 | 339,658 | 2,346,977 | 419,395 | 2, 895, 878 
. Tilinois....-....---..--....-..-]------------]------------ (1) (1) wen e ecw ee nnn |ann---n-eeee 

Maryland_-___----------------|------------|------------|-----2+-----|-----2------ (1) (1) 

Missouri....------------------ (1) (1) Q) (1) @) (1) 
North Carolina_-..----------- 7,146} 106, 742 8,162 | 118,972 8, 657 126, 353 
Pennsylvania.....-.-.-------- 22, 219 67, 779 30, 478 97, 322 42,370 138, 962 

South Carolina.............-.| 90,794 | 658,905 | 113,586 | 859,510 | 128, 199 965, 183 
Vermont....-.---------------- (1). (1) pawennneee nn |o- ee nn ne |e enn een | oo e een eee ee 
Virginia... ...---------------- (1) (1) (1): (1) (1) (1) 
Washington_-_._-.-.---------- 50 250 |_-.--.------|------------|------------]------------ 

Undistributed_.-..--...------| 1% 871 | 203,170 98, 212 | 306, 698 34,546 | 358, 300 

426,335 | 2,699,016 | 523,656 | 3,765,268 | 638,939 | 4, 587, 738 
rt 

ee 

1 Included under ‘“‘Undistributed.” 

Georgia kaolin sold by producers, 1932-36, by uses 
rn 

China clay, paper clay, etc. Refractory uses - Total kaolin . 

Value Value Value 
Year _—___ 

‘| Short Short Short 
tons Aver- | tons Aver- | tons Aver- 

Total | age per Total | age per Total | age per 
ton ton ton 

1932..._............| 207, 519 |$1, 148,000 | $5.53 | 26,725 | $48,988 | $1.83 | 234,244 [$1,196,988 | $5. 11 
1933...---.------.--| 239, 271 | 1, 342, 512 5.61 | 40,767 | 75, 108 1.84 | 280,038 | 1, 417, 620 5. 06 

1934____..____.._...] 236, 606 | 1, 535, 046 6.49 | 47,950 | 86,177 1.80 | 284, 556 | 1, 621, 223 5. 70 

1935_._.------------| 298, 275 | 2, 251, 785 7.55 | 41,383 | 95,192 2.30 | 339, 658 | 2,346,977 6.91 

1936..._-..---------| 367, 463 | 2, 764, 065 7.52 | 51,932 | 131, 813 2. 54 | 419,395 | 2,895, 878 6. 90 

oF 

Ball clay —Ball clays are highly plastic, strong, and white to cream 

in color. Geologically they represent the finest of the pure clay sub- 

stance that remains suspended for the longest time in lakes or swamps; 

often they contain a little lignite. Toughness is a characteristic
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. property, and the presence of adsorbed salts or electrolytes is indicated. 

Ball clays also differ from kaolins in that their average particle size is 
measurably smaller. Domestic ball clay is mined principally in 

| Kentucky and Tennessee, although minor amounts so classed are 
produced in New Jersey, Maryland, Missouri, and. Illmois. They 
are used chiefly in white earthenware and porcelain but are employed 

| also in floor and wall tile, electrical porcelains, certain glass refractories, 
| and graphite crucibles, chiefly mixed with china clay in the body as a | 

bonding agent and to impart plasticity and, in refractory mixes, to — - 
- make them workable. Brief descriptions of the Tennessee-Kentucky 

ball-clay operations have been published recently.’ | 

. Ball clay sold by producers in the United States, 1984-36 

: 1984 | 1935 1936 
State | | 

. Short tons| Value |Shorttons| Value | Shorttons| Value 

Ilinois.......-----------------|,  @) (1) MO | () Q) 
Kentucky...........---..-..--} 29,308 | $216,684) 44,971 | $305,687} 56,006 | $388, 285 | 

/ _ Maryland..----.--------------|  @) — Q) (1) 7 (1) (1) (1) 

Missouri-...---.-------------- (1) (1) (1) (Q) (1) (1) 
New Jerséy_-...--.----------- i,537| 11,202 7,226 | 33,938 10, 135 51, 277 
Tennessee __.-----------.----- 23, 587 151, 808 34, 498 203, 741 27, 504 209, 357 . 
Undistributed..........--..-.|. 8,855 | 48,727 9,565 | 60, 404 7, 679 47, 046 

| 62,877 | 423,421 | 96,260 | 630,765 | 101, 324 695, 915 

1 Included under ‘‘Undistributed.”’ . 

Slip clay.—Slip clays are fine-grained and somewhat similar to ball | 
clays, except that they contain a high percentage of iron and manga- 
nese, so that they melt to greenish or brown glass at relatively low 
temperatures. The use of slip clays for glazing stoneware is decreasing, — 
as they are being displaced for this purpose by artificial white glass. 

| So-called slip clays are mined in the United States only in New 
York, Pennsylvania, and (occasionally) Michigan. The—quantity 
has become quite small, in recent years rarely exceeding 5,000 tons 
annually. Although separately reported by the Bureau of Mimes in 
previous years, henceforth they will be included in the classification : 
“miscellaneous clays.’’? At present they are employed principally for 
binding abrasive wheels, although minor quantities are still used for 
glazing pottery, tile, and other fired products. 

Fireclay.—Fireclays withstand high temperature and usually are not 
fusible below about 3,000° F. (cone 27 or 28). In collecting statistics, 
the Bureau of Mines will attempt later to distinguish between (a) 
plastic fireclays, (6) flint clays, and (c) high-alumina or burley clays. 
Although the main use of fireclays is for refractories of various kinds, 
chiefly firebrick, many of the miners of these clays find markets for a 
portion of their output in other industries, including some purposes for 
which other kinds of clay might be equally suitable. On the other 
hand, certain kinds of kaolin, notably the hard or flint kaolins of 
Georgia and Pennsylvania, are used in refractories, as are also small 
quantities of bentonites and other clays. In short, the term ‘‘fireclay”’ 
is employed rather loosely and is not confined strictly to refractory 

“1 Tennessee Valley Authority, Clay Resources of the T. V. A. Region: Division of Geology, Bull. 4, Knox- 
ville, Tenn., October 1936, pp. 28-30. 

Bell, Richard, A Modern Ball-Clay Operation: Am. Inst. Min. and Met. Eng., paper presented at Sep- 
tember 1936 meeting, Industrial Minerals Division. 

Carothers, Richard B.. Preparation of Ball Clays: Bull. Am. Ceram. Soc., vol. 16, no. 3, 1937, p. 96.
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clays, nor does it include all clays used in making refractories. In the 
| present review stoneware clays, formerly reported separately, are in- 

cluded in the Bureau of Mines figures with fireclay. For 1936, more- 
over, the schedule employed for reporting production was altered to 
indicate more definitely what clay was used at the plant where it was 
produced and what clay was sold or shipped elsewhere. This change, 

| too, tends to make the figures not quite comparable with those of 
former years. 

Although fireclay occurs in all but about a dozen States and is mined 
| in at least 30, Pennsylvania, Ohio, Missouri, Kentucky, and California | 

together contribute over 75 percent of production, about one-third of 
the total coming from Pennsylvania alone. : 

Fireclay and stoneware clay sold by producers in the United States, 1934-36, by States 

1934 1935 1936 . 

State |_-————— | 
| Short tons| Value |Shorttons}| Value | Shorttons| Value 

Alabama.......-.......----...| 33,916 | $45,284 | 35,466 | $57,278| 66,352] «$85; 827 
California___..----..----.--..- 75, 907 169, 492 109, 782 255, 027 167, 295 326, 366 
Colorado..-....---.--.-------- 30, 601 43, 599 33, 227 49, 628 54, 433 78, 567 
Ilinois....--------------------| 68,717 | 149,288 | 98,280 275, 268 | 124,806 271,006 
Indiang_._--.-----------------| 31,543 | 44,806| 51, 151 69,265 | 36,572 63, 166 
Kentucky-.....---------------| 111,444] 390,019 | 187,826] 475,523 | 181,345 470, 020 
Maryland. ._.---------------- 11,408 |. 42, 545 8, 016 38, 952 21, 429 72, 314 

. Missouri !__..---.-------.---- 222, 403 957, 349 267, 523 © 999, 953 471, 546 1, 331, 432 
New Jersey-------..---------- 63, 384 269, 902 66, 651 321, 354 87, 294 473, 060 
Ohio..........---------------- 203, 682 465, 800 317, 037 662, 406 | 406, 896 860, 236 
Pennsylvania.__....----.----- 412,412 | 1,043, 898 683, 321 1, 679, 817 733, 049 1, 741, 633 
Tennessee _-...---------------- 16, 550 56, 175 16, 766 59, 755. 19, 069 71, 846 
Texas........---------------| 19,907] 38,694 7, 146 24, 486 6, 394 57, 071 
Washington.--._-..2--.--.---- 3, 328 3, 108 3, 607 . 6, 794. 17, 137 51, 570 
West Virginia_.--......--.--.- 28, 658 - 51, 250 38, 670 70, 654 55, 767 99, 709 ; 

| Other States..--------2----77], 11, 727 62, 153 13,922] 66, 473 22, 191 81, 741 
| 1, 345,587 | 3,833,312 | 1,938,391 | 5,111,633 | 2,471,575 | 6, 135, 564 

' 1 Includes diaspore and burley clay as follows: 1934, 20,294 tons, valued at $104,692; 1935, 23,248 tons, valued 
at $104,316; 1936, 33,584 tons, valued at $150,455. 

Stoneware clay.—Stoneware clays are produced principally in Ohio 
and Illinois and are used not only for stoneware but also for yellow 

: ware, art ware, earthenware, and even for terra cotta. The classifi- 
cation obviously is arbitrary and overlaps that for fireclay. ‘The 
ideal stoneware clay has a long vitrification range and vitrifies ata __ 

a lower temperature than does ordinary fireclay, but these require- 
ments along with the desired plasticity, toughness, and bonding 
strength, are generally obtained by mixtures of different clays, in- 
cluding plastic fireclay, flint fireclay, and more or less ball clay. 
Actually, more “fireclay” than “stoneware clay” has been used in 
making chemical and other stoneware, and the quantities classified 
by the producers as “stoneware clay” in their reports to the Bureau 
of Mines have diminished greatly during the last several years. After 
review of these facts, the classification has been eliminated from cer- 
tain tabulations in this chapter, and clay that formerly would have 
been so designated has been included under the broader classification 
“‘fireclay.’’. 
Bentonite—Bentonites are “soapy” clays composed of weathered 

and altered volcanic ash. They are characterized by an extraordi- 
nary capacity to take up many times their own volume of water 
(adsorption). Their chief use is for oil-well drilling muds to maintain
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suspensions, but their thickening and suspending properties are uti- 

lized in many other industries, and substantial quantities are em- 

ployed in foundries for rejuvenating molding sand and as a core wash. . | 

| Most of the activated earths employed for bleaching oils are acid- | 

treated bentonites. Another use of great practical importance, 

though not constituting a regular outlet for much tonnage, is for | 
sealing dams and for rendering water-bearing gravels and seamy rock 

| impervious. Probably the most typical bentonite is found near 

Belle Fourche, 8. Dak., and in an adjoining area in eastern Wyo- . 

| - ming, although it occurs in at least a dozen States, and commercial — 

shipments were reported in 1936 from 8 States. | 

Bentonite sold by producers in the Untied States, 1934-86, by States | oo 

a 
- 1934 1935 1936 

: State | 
a | | ‘| Short tons | Value Short tons Value Short tons Value 

Arizona...,-------------------| |. @ Q) | QQ) (!) 0) | 
Arkansas .._.-----------------|---------- -|------------ (1) (4) penne enue] ee ----- eee 

| California............-.....| 108, 924 |" $201,857 | 63,184] $215,315 | 7126,112 |? $344, 624 
Mississippi --_..-...-----------|--------+--+]------------|------------|--------:--- (1) (ty 

Oklahoma. ----..------------- 6, 529 73, 156 4, 805 58, 508 (1) (1) 

South Dakota_.._-..------.-- ¢3) (1) ‘, 8, 923 40, 001 O) (1) 

Texas.....--..---------------- 35, 248 235, 194 39,391 | | 237,123 22, 647 154, 216 

| Utah. ._.-.------------------- (1) (#), (1) (1) 0) (1) 
Wyoming.....-.-----------.-- 27, 161 246, 548 34, 415 350, 846 55, 090 520, 852 

Undistributed..-2.22222222.7"| 37,477 | 203,823 | 40,415 | 184,551 | 87,776 | 547, 480 

7 215, 339 | 1,050, 578 191,133 | 1,086,344 2 291,625 | 31, 567, 181 

1 Included under ‘“‘Undistributed”’. : | | | 
2 Includes output o f“rotary mud” in California, amounting to 95,043 tons, valued at $175,967. 

Fuller’s earth—The production and consumption of fuller’s earth 

in the United States increased in 1936, but the increase was small 
compared with that in petroleum refining. The only State to show | 

an important expansion in production was Texas; output in several | 

other States declined. The aggregate production was 230,814 tons 

valued at $2,264,978; and the indicated consumption, as calculated : 

by adding imports and deducting exports, rose 2 percent to 227,429 

tons compared with 222,520 tonsin 1935. The Federal Reserve Board 

index of petroleum refining, however, jumped more than 10 percent, 

the yearly average of 181 exceeding the previous record of 168 in 1929 _ 

by a wide margin, whereas the apparent quantity of fuller’s earth used | 

was 25 percent less than in 1929 and 31 percent less than in 1930, | 

when it reached its maximum of 328,642 tons. 
Over 90 percent of the domestic fuller’s earth sold is used for refining 

petroleum products; 5 to 7 percent is used for clarifying, bleaching, 

decolorizing, or filtering animal and vegetable oils; and an almost 

negligible amount, in some years less than 1 percent, is used for mis- 
cellaneous purposes. The statistics show quite positively that con- | 

sumption of fuller’s earth in the United States has not kept pace with 

the growth of the petroleum industry in recent years. To be sure, 

there is no really accurate barometer of the potential demand for 

fuller’s earth or the amount of decolorizing that has to be done, 
because no data are available as to the proportion of possible lubricants 
removed at lubricating-oil refineries, where most of the fuller’s earth 

is used. Nevertheless, the fact remains that relative quantities of 

fuller’s earth have diminished since 1930—whether the comparison is
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made on the basis of crude-oil production, deliveries to refineries, or 
lubricant production. The obvious conclusion is that much of the 
expanded consumption of artificially activated earths, made from 

, | bentonite, and of acid-sprayed earths, such as are produced especially 
in Texas, have invaded the market for fuller’s earth. New methods of 
oil refining likewise have threatened to diminish the use of fuller’s : 
earth, but inquiries in the trade lead to the conclusion that chemical 

7 processing of lubricating oils may have been overdone and that even 
oils so processed generally require some treating with fuller’s earth. 

| There is a feeling, too, that the recent trend away from percolation | 
_ Inethods and in favor of contact methods may be now in reverse, a 

fact of importance to the fuller’s-earth industry, inasmuch as the 
| finer grades used in contact refining sell for only about $6.50 a ton as 

against $10 to $12.50 a ton for coarser grades such as are used for 
percolation. | | | 
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‘FIGURE 98.—Consumption of fuller’s earth compared with petroleum refining activity, 1919-36. To facili- 
tate comparison the tonnage of fuller’s earth has been reduced to percentages of the 1923-25 average, 
The petroleum-refining index is compiled by the Federal Reserve Board. 

Progress is being made in finding uses for spent earth. It may be 
. too much to expect that earth will be thrown away after being used 

only once, but if the spent earth could be disposed of profitably there 
would be less incentive for revivifying it after its efficiency had been 
impaired substantially. For about 5 years a leading California 
cement company has been making a weatherproof portland cement by 
adding to the clinker before grinding about 3 percent of spent clay 
containing 20 to 30 percent carbonaceous ‘matter. The process 
(U.S. Patent 1755638) yields a cement that is at least as strong as 
ordinary portland cement, although it does not mature so rapidly 
additional uses for spent earth have been noted by Kauffman.? 

? Kauffman, H. L., New Uses for Spent Fuller’s Earth: Nat. Petrol. News, vol. 27, no. 52, Dec. 25, 1935, 
pp. 25-28; and vo]. 28, no. 1, Jan. 1, 1936, pp. 21, 22, 24.
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: Fuller’s earth sold by producers in the United States, 1934-36, by States 

~ 1934 1985 1936 

State | 
Short tons Value Short tons Value Short tons Value 

F lorida and Georgia.....-----]| 148, 319 | $1, 407, 380 145, 236 | $1, 491, 764 139, 376 | $1, 426, 346 
Texas......------.------------ 32, 763 325, 397 40, 925 391, 641 46, 855 462, 656 
Other States !_..-----.-------- 39, 182 352, 304 41, 584 346, 824 44, 583 375, 976 

: 220, 264 | 2,085, 081 227, 745: | 2, 230,229 | - 230,814 | = 2, 264, 978 - 

1 1934: Alabama, Colorado, Illinois, Indiana, and Nevada; 1935: Colorado, Illinois, Indiana, Nevada, 
and New Jersey; 1936: California, Colorado, Illincis, Indiana, Massachusetts, Nevada, and New Jersey. 

Miscellaneous clay.—Except for slip clay, which appears in the mis- 
cellaneous group this year for the first time, the material included in 
this group by the Bureau of Mines consists chiefly of shale and com- 
mon clays of low unit value and used mostly for making sewer pipe, 
common brick, and other heavy-clay products. Most clays of this 
class do not find their way into the Bureau of Mines statistics because 
they are fabricated at integrated plants. Only under certain cir- 
cumstances can these clays be transported economically more than | | 
a very short distance from the pit from which they are dug. _ This | 

| classification should not be interpreted as representing ‘‘all other 
clays’? produced in the United States but not included under more | 
specific designations. In addition to clays made locally into heavy- 
clay products or used in cement manufacture, the Bureau of Mines _ 
statistics exclude, also, ochers, umber, and other colored clays and —_ 
earths used as pigments. _ . | 

The geographical distribution of this group of clays is shown in the | 
: following table. 

Miscellaneous clay, including slip clay and shale, sold by producers in the United 
States, 1934-86 | 

fgg 9 1986 

State | — 

Short tons Value Short tons Value Short tons | Value 

California._........------------ 19, 531 $27, 218 23, 982 $22, 400 35, 334 $39, 516 
Colorado.....-.--------------- 8, 814 8, 875 23, 142 19, 267 53, 381 47, 643 . 
Indiana..........------------- 35, 702 33, 323 15, 657 11, 646 12, 980 10, 593 
Pennsylvania.-..-...---------- 15, 293 15, 100 21, 401 21, 767 43, 211 109, 228 
Washington..__.-.------------ 14, 323 11, 002 4, 950 4, 397 26, 831 52, 920 
Other States....-.------------ 43, 462 95, 408 84, 898 150, 436 107, 228 227, 158 

137, 125 190, 926 174, 030 229, 913 278, 965 487, 058 

Heavy-clay products——Employment in brick, tile, and terra-cotta 
works in the United States rose sharply in the early months of 1936 
but failed to advance much beyond 50 percent of the 1923-25 average, 
the index for the 12-month period being 45.6 compared with 36.3 for 
1933, an increase of 25 percent. 

‘Production statistics for heavy-clay products are compiled by the 
Bureau of the Census, which reported that in 1935 the value of all 
clay products, exclusive of pottery and nonclay refractories, made in 
the United States was $89,989,246 compared with $66,179,814 in 1934 
For common brick alone the value rose from $11,419,108 to $18,246,059 

_ reflecting a volume increase from 1,099 millions in 1934 to 1,806 millions 
in 1935. For clay firebrick the value rose from $15,485,175 to $19,- 
496,590 and the quantity fom 390 to 482 millions. Corresponding
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| figures for 1936 have not been compiled, but available data indicate 
that increases from 1935 to 1936 were even greater than from 1934 to 
1935—-though still far below the predepression totals, due to the 

- continued lag of building activity behind the recovery in general | 
business. 

FOREIGN TRADE? — . 

Imports.—Kaolin or china clay comprises the bulk of the clays im- 
| ported into the United States. These clays come principally from 

, England, although small quantities are imported from Germany and 
other countries. Notwithstanding a substantial increase in imports 
in 1936, the amount of foreign clay used in the United States today 
is scarcely 40 percent of the average annual imports from 1925 to 

oO 1929. Compared with pre-war averages, imports of china clay in 
| 1936 had been virtually halved, whereas domestic production was 

more than four times as large. The next largest item in the import 
statistics is ‘‘common blue and ball clays’, imports of which were 
reported separately in 1936 for the first tre and amounted to 30,021. 
short tons valued at $271,359. These clays likewise come principally 
from England, and the importations obviously increased in 1936, re- 
flecting greater activity in tile and sanitary ware plants. Formerly 
included in the same category were Gross Almerode glass-pot clays, 

| a well-known German product, imports of which in 1936 amounted to. 
.2,145 short tons valued at $26,852. Gross Almerode clay has a low 
shrinkage, high binding power, and high refractoriness; but one of its 
chief claims to superiority is the ease with which it disintegrates in. 
water and the remarkable uniformity with which water distributes 

| itself through the mass. The composition of some of these clays 
- closely resembles that of china clay, except for an iron oxide content 

of about 2 percent. Most samples, however, also contain about 1 
percent lime. | | 

English ball clays are still preferred by some potters to American 
clays of this class. They have a much lower melting point, as a 
class, than the Kentucky-Tennessee ball clays. . 

Fuller’s-earth imports have followed a general downward trend since 
1914 and declined further in 1936. Virtually all are from the United 
Kingdom. | | 

Fuller’s earth and clay imported for consumption in the United States, 1934-36 

| 1934 1935 1936 

| Short Value Short Value Short Value 

Fuller’s earth: . 
Unwrought or unmanufactured___.__.__-_-- . 34 $406 137 $1, 873 71 $960 

. Wrought or manufactured. __.............--| 4, 278 53,145 | 2,798 35, 350 | 2, 662 34, 050 

4,312 | 53,551 | 2,935 | 37,223! 2,733 | 35,010 
Clays or earths, artificially activated with acid 

or other material__.._-.-..--.-----------------| 3,867 | 232,664 | 3,589 | 212,036] 3,149 171, 049 
Kaolin or china clay_....-----------------------|100, 775 | 752,993 |125,963 | 959,821 |139,797 | 1, 110,780 
Common blue and Gross Almerode glass-pot 
Clay_....--------------------------------------| 9,467 | 111,828 | 15,552 | 165, 560 |132,166 | 1298, 211 

All other clays: 
Unwrought or unmanufactured...-.-.....--| 11,678 | 120,738 | 24,488 | 220,382 | 9,342 110, 436 
Wrought or manufactured__........---.-_..] 5, 359 123, 301 | 3, 864 77, 792 | 8,692 171, 156 

Grand total_....-------.-----.-.----------|185, 458 {1, 395, 075 |176, 391 |1, 672, 814 |195,879 | 1,896, 642 

1 Imports of Gross Almerode clay reported separately in 1936—2,145 tons valued at $26,852. 

3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. e
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Exports—Kaolin, ball clay, glass-pot clay, common fire clay, and 
- fuller’s earth are the only crude clays that enter international trade 

| to any extent. For many years, fire clay was the only American clay 
exported regularly in large tonnages, and it still is the only clay for | 
which separate export statistics are compiled by the Bureau of Foreign © 
and Domestic Commerce. In earlier years, the other high-grade clays 
were chiefly imported and domestic producers, having difficulty in | 
gaining markets even in their own country, made little effort to seek 
foreign markets. | oe 

| Following the better standardization and general improvement in ~ 
| quality of American clay, this condition has been changed. Beginning 

in 1923, the Bureau of Mines has been able to report exports of fuller’s 
earth from returns furnished directly by producers, and in 1936 replies 
to its questionnaires indicated substantial exports of bentonite, ball 
clay, slip clay, and even kaolin. Strange as it may seem, in view of 
the extensive imports of china clay from these countries, American 
kaolin was shipped in 1936 even to England and Germany, though not, 
of course, in large amounts. | 

Fire clays are exported to Canada, Europe, and South America. | 
Domestic clays of this class are of good quality and some of the : 
deposits are relatively close to the Atlantic seaboard. Whereas the 
average value of domestic fire clay, f. o. b. mines, in 1936 was $2.48 
a ton, the export valuation was $6.64 a ton. The latter figure may 
include freight to port of shipment but, even so, the spread is sufh- 
cient to indicate a considerable proportion of processed clay. 

The Bureau of Mines returns do not account for the relatively large 
quantities of unspecified clays reported in the Bureau of Foreign 
and Domestic Commerce export statistics shown in the Salient. Statis- 
tics table earlier in this chapter. This is probably due to the fact that 
much of this business is handled through dealers or custom grinding 

| mills. Nevertheless, the returns from producers tend to show that 
bentonite enjoys the most widely diversified foreign markets; Canada 
is the principal consumer, but small shipments are made to Europe, | 

———- South America, and the Far East: Exports of fuller’s earth dechined 
in 1936; Canada and Germany are the leading consumers, but smaller | 
shipments were reported to U. S. S. R. (Russia), Mexico, South 
American countries, and Cuba. 

PRICES , | 

Prices of clay were generally firmer in 1936, although the calculated | 
| average sales realization for domestic kaolin dropped slightly to $7.10 

compared with $7.19 per ton in 1935. Trade-journal quotations re- | 
mained virtually unchanged. According to the Engineering and 
Mining Journal, South Carolina and Georgia china clay was worth 
$6 to $7 a ton, crushed, pulverized, or air-floated, and $7.50 to $8.50 
a ton, water-washed, f. o. b. mines in bulk; $2.50 extra was charged 
for shipment in 50-pound paper bags. Both grades of Florida clay 
(super-white and super-plastic), washed and crushed, were $11.75 a 
ton; Delaware clays $14 a ton; New Jersey plastic kaolin, pulverized, 
In paper bags, was $10; and Pennsylvania clay, crude, ground, was 
$6 a ton, f. 0. b. mines. For bentonite, f. 0. b. Wyoming mines, the 
quotation was $8 in bulk and $10 in bags for crude clay (dried and 
crushed), whereas selected air-floated bentonite was quoted at $25 
a ton at Chicago. Fuller’s earth was quoted at $9 a ton (probably
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crude) f. 0. b. Colorado and $17 to $21 (ground earth) f. o. b. California. 
| F. o. b. Georgia or Florida mines, quotations were $14.50 per ton for 

| 30- to 60-mesh, $14 per ton for 15- to 30-mesh, $10 for 200-mesh up, 
and $7 for 100-mesh up. ‘These prices for fuller’s earth are almost | 
identical with those for 1935 but are substantially lower than those 

' quoted before the depression, particularly with respect to coarser 
erindings. “Compared with predepression quotations, the figures for 
china clay likewise are lower but the difference is not so great. | 

Prices of imported clays were increased somewhat in 1936 because ~ 
of higher ocean rates. On English clays there was a freight advance 
on cargo shipments from 14s. to 15s., even higher rates being asked 
during the weeks when war seemed imminent. On German clays 
freight rates advanced from $3.75 at the beginning of the year to $4 
a ton in December. | | | | | 

The average valuations of several kinds of clay and fuller’s earth as 
reported by producers are shown in the following table, — 

Average values per short ton of various kinds of clay sold by producers in the United 
States, 1909-18 and 1925-36 

| Kaolin CO 

-__ ero : | Fire clay | Benton- | Fullers’ . | . Year United South Ball clay Slip clay and stone. ite earth 

States | Carolina 

1909-13 1__._......_-_.--.-.-----| $5.84] $3.88] $3.65] $1.81 $1.36} (2) "$9, 27 
1925-29 1... 2 -----------| 8. 45 8. 93 . 7. 67 5. 41 2. 74 (2) 13. 95 
1930-34 1._....------------------- 6, 44 6. 83 7.16 6. 83 2. 59 $6. 17 10. 62 
1985_......--------------------- 7.19 7. 57 6. 55 5.99 2. 64 5. 68 ' 9.79 
19386___..----------------------- 7.10 7. 53 6. 87 6. 37 2. 48 5. 37 9. 81 

1 Average. | 
2 Sales of bentonite not reported separately before 1930. — 

Prices of common brick, as measured by the composite figure of the 
United States Bureau of Labor statistics, continued to decline, al- 

: though only slightly, the average for 1936 being $11.753 per thousand 
compared with $11.768 in 1935. The low point was in 1933, when 
the average was $10.53 as compared with around $14 during most of 
the 10 years prior to 1930. | 

| CONSUMPTION AND USES 

The Bureau of Mines began in 1921 to collect data on the distribu- 
tion of sales of domestic clay according to uses, but these figures do 
not accurately depict trends of consumption of pottery clays, paper 
clays, and sundry minor items consumed in industries that are gradu- 
ally turning away from foreign clays in favor of domestic clays. 
However, the accompanying table, showing sales of clays by pro- 
ducers, kinds, and uses for 1935 and 1936, affords a fair comparison 
of actual conditions in the consuming industries during these years, 
more particularly so because imports are smaller than previously and 
fluctuate less from year to year. 

The feature in the table showing distribution of fuller’s earth is the 
notable increase in the consumption for miscellaneous uses, which 
include miscellaneous bleaching and filtering as well as use as filler and 

| binder. None is employed nowadays for the original use for fulling 
cloth.
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Clay sold by producers in the United States, 1985-86, by kinds and uses, tn short ton 

aE 

: Stone- Miscel- 
. Ball Slip ‘ -| Ben- 

Use Kaolin Fire clay | ware: - |laneous| ‘Total 
clay | clay |~ clay tonite clay 

1935 

Pottery and stoneware: 
Whiteware, etc__...__...._..| 39, 244 | 65,009 |-.-....- 232 |_---____|---..--]-..-----| 104, 485 

Chemical stoneware. _..___-- 205 623 |...-----]| 16,963 | 4,520 |_.--.--_]-.--~--- 22,311 

° -‘Stoneware.__._._....-..-----]--~----- 693.|_...-...]| 10,713 | 18,511 j..------ 300 30, 217 a. 

Art pottery...-......-------- 368 750 j---.----]. 302 | 1,179 |-------- 3 2, 602 

Flowerpots._........-..--_-_|--------].-----~-|--------|--------=-| 5, 108 |-------- 473 5, 581 
Slip for glazing...-..-------- 800 2 894 |__| eee 1, 696 

40, 617 | 67, 077 894 28, 210 | 29,318 |_..----- 776 166, 892 | 

Tile, high-grade. ...-.-.__..._-.--| 12,612 | 16, 233 292 11, 174 275 |.--..--- 425 41, 011 

Kiln furniture, etc.: | of | 
Saggers, pins, stilts.........| 2,228 | 1,600 |..------| . 40,041 |------~~|------~-|-------- 43, 869 
Wads....--..--.------.------|-=------| 1,833 |-------- 9, 261 |..-----}------~-]-------- 11, 094 

2,228 | 3,483 j-.------] 49,302 |-..-..._|------~.|----..-- 54, 963 
Architectural terra cotta.......-.|....--.-} 1,117 |---~---- 7,585 |. 2,361 |.--..--.| 1, 928 12, 991 

Paper: _ 
Filler......----..-_.-________]273, 687 | 2,000 |_------- 96 |_.-.---.]---.---- 300 276, 083 
Coating. .....----....--.....| 45, 284 671 |__------|]-.-.---.--]--~-----|--------]-------- 45, 955 

. 318,971 | 2,671 |--.----- 96 |.--...-_|.-.----- 300 322, 038 
Rubber......------..----.-------_| 58, 846 |..-...-]-...----|-...--~--.|--.--.-~|---.----|-------- 58, 846 

. Linoleum and oileloth__.---...--| 6,329 | 2,946 |.---..--] | 3,091 |_-------|--------|-------- 12, 366 . 
———=—_ —=—__ oes nO OOOO OEE oE——ee SS oO OO—=——E =EaE—=EeE eee 

Paints: 
Filler or extender_.........--| 7,162 | . 354 j..+--.-- 105 |_..-2-._|.--_---- 266 7, 887 
Kalsomine__...-_...--._--_-_] 2,962 |..-..-~-|-------- 709 |_.-_-.__]-___---_|-------- 3, 671 

10, 124 354 |__.-...- 814 |__|... 266 11, 558 
Cement manufacture._......._..} 27, 838 184 |__--_...| 20,942 j__-____. 288 |........| 49, 252 

Refractories: Ce, 
Firebrick and block...-....-| 28,329 642 |__.___..|1, 018, 875 |_--.-_._|-------- 964 | 1, 043, 810 
Bauxite, high-alumina brick.|__.__-.- 310 |_-------| 2,518 |__|} e+e 2, 828 
Fire-clay mortar, including 

clay processed for laying 
firebrick._.....-.....-...-. 634 |_.---_-.|_.---_-.] 285,679 |......._j.-------] 2, 938 239, 251 

‘Clay crucibles._......-__---.|__-_.--_J----~---}-------- 236 }|_...-.-_|-.-..--- 93 329 
Glass pots.............--.... 668 |_.-.-_..]_-.--.-. 917 |__.-.-__|-.-----_|--.---.. 1, 585 
Other glass refractories. ._._- 274 |_.__- fi. 655 |... -_-_|-.---.--}-------- 929 
Zinc retorts and condensers.-|_.--..--|_-------|-------- 9,988 |__..____|-.--.---]-------- 9, 988 

—________--—__Feundries-and-steelworks....|2,493-+— oaeweeee 4 | ...| 26, 354 9, 500: 4? a 

32, 398 983 |__..____]1, 550, 712 |__._____| 26, 354 | 33, 495 | 1, 643, 942 

Miscellaneous: , 
| Rotary drilling mud.._...._.]--------|--------|--------]-------+--|--------| 65, 801 1, 501 67, 302 

a Filtering and decolorizing 
oils (activated earths) _____|__-.---_]_--.-----]_._------|__------.-]_-----_-] 87, 822 176 |}- 87,998 — 

Artificial abrasives. _....____|.-.-_.._]_--.--.-] 3, 180 134 497 |_...---_]-----.-. 3, 761 
Asbestos products__.._....-. 678 44 |__...--. 1,371 |_---_--.]---.----|-------- 2, 093 
Chemicals__._.--_...-....___} 1,818 |_--.--..]__----.. 539 |_----_-_|-...-.-2]------- 2, 357 
Enameling-._..--.---___.___]-------- 239 |__-----_].------__]-_ |e 161 400 
Plaster and plaster products_| 1,827 |_-------|--------|----------]-------- 40 725 2, 592 
Heavy clay products.__.____|-.-.---_}-----_--]-_-_---.| 147,508 | 2,000 |--.-___-} 93, 142 242, 650 
Other uses_._................| 9,370 979 |____._..| 81,549 913 | 10,828 | 36, 819 140, 458 

13, 693 1, 262 | 3,130 231, 101 3, 410 |164, 491 |182, 524 549, 611 

Grand total, 1935_.._._._ .. 523, 656 | 96,260 | 4,316 {1,903,027 | 35,364 |191, 133 |169, 714 | 2,923, 470 

1936 . 

Pottery and stoneware: 
Whiteware, etc__.........-..] 52,196 | 68,801 |.---.-.. 1, 262 |_..-----|--------|--------] 122, 259 
Chemical stoneware._._.....]....---.] 1,298 |-.--.---[ 22, 418 669 |....-.-.|__------ 24,385 
Stoneware_........-......---|-..-----|--------]---.---- 1,511 | 20, 663 |_-------|-------- 22, 174 
Art pottery..........-.-.---- 407 444 J_-_elee 914 1, 576 |_------- 35 3, 376 
Flower pots. __...--.-------.]-----.--|--------]--------|----------| 4,142 |--------] 2, 147 6, 289 
Slip for glazing. ...........-.|--.----- 482 671 |__..--.-..|...--...]--------|-------- 1, 153 

. aos 52, 603 | 71, 025 671 26,105 | 27,050 j|.----.--| 2, 182 179, 636 
Tile, high-grade. _..-..-....-.---| 13,955 | 18, 109 176 4, 453 24 |__.....-| 1, 133 37, 850
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Clay sold by producers in the United States, 1935-36, by kinds and uses, in short 
| tons—Continued , 

eee 

. : Stone- Miscel- ae Ball Slip . Ben- Use Kaolin Fire clay | ware -+,, jlaneous| Total | clay clay clay tonite clay 

| 1936 | | | 
Kiln furniture, etc.: | 

Saggers, pins, stilts......:...| 2, 220 868 |...-.-.-} 38,488 |... -__]..- 22 |e 41, 526 
Wads._._..-------------.----}--------|--------]--------] 10, 581 |u-----__|__-_---- 41 10, 572 

oa 2,220} 868 |........| 48,969 |.......[...-.-.| 41 | 52, 098 
Architectural terra cotta........-|-..----.| 4,785 |-------- 8,566 | 4,575 |....---- 228 18, 104 

Paper: 
Filler__--_.-..--_.........-.|322,970 | 2,500 |....__-- 716 |..------j---.---- 378 326, 564 
Coating--.---...2.-.-..-.--.| 57,056 |--..---_}_-.--_---_|---.-2-__ |e | |e ee 57, 056 

380, 026 |... 2, 500 |_--.._.- 716 j_-----. 2} 378 | 383,620 
Rubber-_......-...-----.--.------| 72, 712 |_-..--.|-------- 1,205 |_.--2. 2} eee 73, 917 

_ Linoleum and oilcloth.__----..-.| 1,620} 1,848 |_...__-- 8,179 |... ---_ |---| ee 11, 647 

Paints: ee ee 
Filler or extender__........-.| 10, 429 375 |.-------]----------|--.-----|_...----] . 384 11, 188 
Kalsomine_..........-..--.-- 3, 238 {..------]---_-_- 1, 270 |-------_]__--_----]-------- 4, 503 

, oe 13,662 | 375 |........| 1,270 |_......|....--_.| 384] 15, 691 
Cement matufacture__....-...--} 26, 304 578 |__----__- 2, 322 |__-____. 520 | 23, 021 52, 745 

Refractories: 
| Firebrick and block_-.--...-.| 43,556 | © 600 |_-..-...|1, 399, 401 |._.-..._|..---.__|___.____| 1, 443, 587 

Bauxite, high-alumina brick_|__._-_..|...._...|_.._____- 7, 962 |_-__-...]_--.---_]__----- 7, 962 
Fire-clay mortar, including , 

clay processed for laying 
firebrick.............--....| 1, 674 100 |_-----..| 244,194 |..._..__|_.--.--_]| 800 | 246, 768 

Clay crucibles._.........-...|_...-._|.-.-__2-|_._ oe. 356 |_.------]-.-----_[-------- 356 
_ Glass pots_...-..-.-....-..2- 200 |...-----]----- 22 583 |._.....-].-------].------- 783 
Other glass refractories......| - 258 |_.-.--..|_-----_- 6, 284 |_-.-- ef] 6, 542 
Zinc retorts and condensers._|_.......|........|--..----] 14, 200 |__..____]__-_____|_______. 14, 200 
Foundries and steelworks_...| 4, 469 80 |--------| 474,297 |__..__._| 47,985 | 37, 577 564, 358 | 

50, 157 730 |--------|2, 147, 277 |___..___] 47, 985 | 38,377 | 2, 284, 526 : 

Miscellaneous: , 
_ Rotary-drilling mud____...--}_.......|-..-----|._-..--.[-.-.-.----|____---_|140, 080 | 21, 348 161, 378 
Filtering and decolorizing |: - | 

| oils (activated earths) ...._|..-.----]--------|--------|----------|--------] 90, 704 |_...---- 90, 704 
| Artificial abrasives..........]-.------ 441 2,770 1, 055 467 |.-..----|_------- 4, 336 . 

Asbestos products_-_.....___- 401 j_..222- Jee 1, 254 |_-----..|--------|..------ 1, 655 
Chemicals..-.-...-..-....-.-| 3,039 |-------_]_-_------}_2--2---- |e |e ee] 3, 039 
Enameling._.......-.._-___. - 80 100 |--------]-----2 |e |e eee 130 
Plaster and plaster products.| 3,675 |...-....|.-._.._- 958 |_.-...__|.-...-..] 1, 568 6, 201 
Heavy clay products.__.-..-} 2,338 |-...---.|_.-.-...| 181,226 | 3,200 |...-____|169, 062 305, 826 
Other uses...........-_--..._| 16,197 412 |_..-_-.- 51, 544 | 1,160 | 12,386 | 17, 626 99, 325 

25, 680 556 | 2,770 | 186,037 | 4,827 |243, 120 |209, 604 672, 594 

Grand total, 1936. .........|638, 939 |101, 324 3, 617 |2, 435, 099 | 36, 476 |291, 625 /275, 348 | 3, 782, 428 

| Fuller’s earth sold or used by producers in the United States, 1982-36, by uses 

Bleaching, oles decolorizing, or Other uses Total 

Year Mineral oils Vegetable oils and 
animal fats on a 

ee (ON or or oh m tons Value tons Value 

ort ort 
tons Value tons Value 

1932_.....-.--.---| 208,715 | $2, 034, 955 17, 248 | $177, 016 2,346 | $15,756 | 228,309 | $2, 227, 727 
1933_...----------| 206,100 | 1,896, 501 15,765 | 169,186 | 2,287 14, 953 224,152 | 2,080, 640 
1934._.._...--.-...| 201,902 | 1,894, 140 16,281 | 176,611 2, 081 14,330 | 220,264 | 2,085, 081 
1935__..-.---.----] 202, 525 1, 977, 056 21,496 | 223, 458 3, 724 29, 715 227, 745 | - 2, 230, 229 
1986._..-.-.---.--}| 202, 809 1, 977, 825 22,489 | 238, 354 5, 516 48, 799 230,814 | 2, 264,978
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THE INDUSTRY IN FOREIGN COUNTRIES . 

The world-wide struggle of nations to become self-sufficient with 
respect to their mineral supplies has altered the international move- | 

| ment of raw clay, and several foreign countries, as well as the United | 
‘States, have greatly reduced their dependence upon English clays. oe 
Other countries have built kilns and factories so as to diminish their 

| imports of pottery, refractories, and other clay products. New dis- | 
- coveries in Belgium have revived kaolin mining at Malvoisin, long | ~-- 

abandoned. The Burma China Clay Works, Ltd., a new firm, is a 
reported by vice consul Lyle C. Himmel, Rangoon, to be producing | 
high-duty fire brick and fire clay from pitsat Yinnyein, Thaton District, | 
Burma. The interest, growing for some time, in utilizing low-grade Oo 
kaolin deposits in northeastern Hungary by means of a sedimentation a 
process is confirmed by a report that two new companies were or- 
ganized in 1936 to produce high-quality china clay and paper clay, | | 
respectively. Italian developments include a new undertaking in | 
Agro, county of Cossoine, Sardinia. Portugal, too, now has an estab- ae 
lished china- and paper-clay mining industry. | a 

The Canadian situation is summed up in the following extract * vs 
from a report (no. 773) of the Mines Branch, Department of Mines, 
Ottawa: | | | 

There is a steady demand for various grades of china clay in Canada for use in 
the manufacture of paper and rubber as well as in the ceramic industry. Ball 

| clays are used in the ceramic industry as a bonding clay in the manufacture of 
porcelain and similar compounded bodies. While the market in Canada is not : 
large, it is growing and there are also good prospects of developing a profitable | 
export market in the United States. Ball clays of high bond strength occur in 
extensive deposits in southern Saskatchewan. Deposits of high-grade, white- 
burning clays occur on Mattagami, Abitibi, and Missinaibi Rivers in northern . 

, Ontario. Some of these clays may be classed as ball clays and others as china | 
: clays; recent developments at two points in this area will probably result in a | 

| small production of clay in the near future. The only place where china clay has | 
been. produced commercially in Canada is near St. Remi d’Amherst, Quebec. | 

______ There are numerous oceurrences of clay of bentonitic type in the Prairie Provinces __ oe 
and several deposits are also known in British Columbia. The greater part of the 
small domestic production has come from deposits at Princeton, British Columbia. : 

Further recovery was reported by the British clay industry. Ex- | 
ports of china clay from Cornwall amounted to 449,381 long tons in 
1936, compared with 430,465 tons in 1935, due to increased sales to. 
the United States and Germany, the leading consumers. English | 
China Clays, Lovering, Pochin & Co. Ltd., the largest producers of | 
china clay in the United Kingdom, installed a new power plant that 
was said to have cost £110,000 ($550,000) ® thereby indicating optimism 
as to the future of the industry as well as a purpose to reduce produc- 
tion costs. | : 

4 Dept. of Trade & Commerce, The Clay and Clay Products Ind. in Canada 1935: Dominion Bureau of 
Statistics, Ottawa, 1937, p. 2. 
D ‘bureau of Foreign and Domestic Commerce, Foreign Metals and Minerals: Circ. no. 9, Nov. 5, 1936, 

153336—37——81 |
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MAGNESITE AND OTHER MAGNESIUM COMPOUNDS ~~ 

By Pauu M. Tyter and A. E. Davis! | 

: SUMMARY OUTLINE . | 

: Page 
- General conditions. ..........-.--..-.---.---- 1271 | Magnesite—Continued. 
Magnesite.__...-...-...-..--.---------------- 1272] The industry in foreign countries__._.....-. 1276 

Salient statistics..............-.---.-------- 1273 | Dolomite_____..---.-_-------------------~----- 1279 
Domestic production__...._.--------------- 1273 | Magnesium salts___._..._...-.--------------- 1280 
Imports......-.....----...----.------------ 1275] Domestic production.-.-.....-.---.-.-----. 1280 
Prices. ...._-.-.---------------------------- 1276] Imports...--_----2-.-2-2-.-2---------------- 1281 

The commercial sources of magnesium are considered in this chapter | 
but not magnesium itself, which now ranks as a fairly important | 
metal. Henceforth, magnesium, instead of being included in the , 
same chapter as its compounds, will be considered in a separate | 
chapter of the Minerals Yearbook. | : | | 

. The interchangeability of magnesium raw materials has become of 
more than academic interest. Nominally magnesite still heads the 
list of magnesian minerals, but in 1936 brucite was mined on a com- © | 
mercial scale for the first time. The recovery of magnesium salts 
from natural brines is increasing. In the United States, magnesium | 
metal is still made exclusively from magnesium chloride of brine-well 
origin, but it may be feasible later to make it from magnesite or dolo- 
mite, as is done abroad. Basic carbonate, formerly obtained exclu- 
sively from the treatment of dolomite, is now extracted from the 

—_....._-raw-sea_water-of San Francisco-Bay.2-_In-Germany-the-method—of——____--___ 
obtaining magnesium compounds from dolomite by treating the 
calcined mineral with magnesium chloride (so as to form magnesium oo 
hydroxide) has been improved, under an I. G.-controlled process, by 
directing the reaction between dolomite or limestone and magnesium | 
chloride liquor (probably a potash-works byproduct) so as to recover Oo 
the magnesia as anhydrous neutral carbonate that settles readily.* 
According to British Patent 442764 the operation is conducted in an 
autoclave at 150° C. The Pattinson process still accounts for most f 
of the magnesium compounds produced from dolomite, at least in 
the United States; however, there are numerous other processes, and | 
if any of these prove much cheaper the recovery of magnesium com- 
pounds from dolomite may increase. In Japan‘ a new firm has 
undertaken to make purified magnesium carbonate by calcining | 
Korean and Manchurian magnesites, leaching out the magnesium 
hydroxide, and reprecipitating the solution with the carbon dioxide 
from the calcining process. 

1 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of 
Foreign and Domestic Commerce. 

2 Chesny, H. Henry, Magnesium Compounds from Ocean Water: Ind. Eng. Chem., vol. 28, April 1936, 

PF Chemical Trade Journal (London), Mar. 27, 1936, p. 261. 
4 Chemical Age (London), Magnesium Carbonate, Vol. 34, no. 867, Feb. 8, 1936, p. 130. 

: 1271
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Probably no other development so clearly reveals the complete 
interchangeability of magnestum raw materials as does the decision 
of the Westvaco Chlorine Products Corporation (which, through a 

| subsidiary organization, has been one of the two large producers of 
magnesite) that it is more economical under present conditions to 
produce about 25,000 tons a year of dead-burned refractory magnesite 
from California salt-works bitterns than to open a new mine in that 

, State. The product of the new chemical plant, construction of which _ 
was begun early in 1937, will be comparable in chemical composition 

| and price to the dead-burned product made from natural magnesite. 

MAGNESITE 

Sales of both foreign and domestic magnesite in the United States 
Increased sharply in 1936 owing to increased steel-making activity 
and notwithstanding the large purchases made in 1935 for the pur- 

| pose of again building up stocks to normal. The desire to rebuild 
_ stocks was stimulated somewhat further by the tense situation that 

a threatened to cut off supplies from Mediterranean ports, but even so 
| | the 37-percent increase in apparent supply of dead-burned magnesite 
: | failed to equal the 40-percent increase in domestic steel production 

- over 1935. There was a small increase in the use of caustic calcined 
. magnesite, although the 7,998 tons reported in 1936 represents only 
| _ a fraction of the 42,654 tons supplied in 1924, when the use of mag- 

nesium oxychloride cements for stucco and flooring reached its maxi- | 
mum in the United States. Possible revival of their use, however, is 
forecast as a result of laboratory investigations at the Mellon Insti- 

| tute of Industrial Research. By the addition of 10 percent of finely 
| divided copper powder, many of the shortcomings of magnesium 

, oxychloride cements appear to be eliminated and their useful field 
correspondingly widened. During the time the cement is hardening 
and for long periods afterward, the metal is converted to a new 
cementing material that resembles the natural mineral, atacamite 
(CuCl,.3Cu(OH),).- Apparently several times as much caustic | 
calcined magnesite is now used in the United States as a chemical 
accelerator in rubber as is used in oxychloride cements. Although 
the quantity of these cements used in stucco has decreased, the 
quantity employed in flooring and wallboard has increased. Caustic 
calcined magnesite is also used as a base for magnesium salts and for 
heat-insulating materials. | 

§ Hubbell, Dean S., A New Inorganic Cement and Adhesive: Ind. and Eng. Chem., vol. 29, no. 2, 1937; 
pp. 123-132.
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Salient statistics of the magnesiie industry in the United States, 1925-29 (average) 
_ and 1983-36 | | 

| 1925-29 
| | (average) 1933 1934 1935 1936 | 

Crude: | 
Mined: . 

Short tons_.........--.--.-..-------.--- 138, 102 108, 187 | 100, 973 177, 154 207, 119 
Value !___-.--_2-2 2 -.----------| $1, 264, 526 | $840, 000 | $730,630 | $1, 192, 052 | $1, 411, 664 

Sold by producers: 
. Short tons....-..------.----..---------- 1, 210 1, 576 1, 588 1, 626 1, 669 a 

Value....---------------.-------------- $13, 310 | $20,769 | $18, 393 $22, 345 $24, 420 
Average per ton ?____....-._.-__..-- $11. 00 $13. 18 $11. 58 $13. 74 $14. 63 . 

- Imports for consumption: 
Short tons...........--.-.-----.-------- 603 11 50 49 59 

Value......------------.--------------- $6, 191 $200 $706 | $1,084 $1, 130 
Apparent new supply. .--_...-._short tons_. 1, 813 1, 587 1, 638 1, 675 1, 728 

Percent domestic.....--.....---.------- 66. 7 99. 3 96. 9 97.1 96. 6 
Caustic calcined: 

Sold by producers: 
Short tons.._.--.---.---.-.------------- 16, 214 3 4, 835 3 4,110 3 6,049 |. 7, 998 
Value..-.--.--.------------------------ $538, 344 |3$148, 250 |3$120, 525 | 3 $170, 326 $221, 410 

Average per ton ?_........--....-.-- $33. 20 | 3 $29.63 | 3 $29. 32 3 $28. 16 $27. 68 
Imports for consumption: 

Short tons._....-..-...-.----.----.------ 10, 675. 1, 850 1, 553 1, 441 2, 196 
Value_...-..-.------.------------------ $249, 182 | $33,081 | $36,031 $36, 076 $49, 674 

Apparent new supply........--short tons-_. 26, 889 36,685 | 3 5, 663 3 7, 490 10, 194 
Percent domestic......-..--.----------- 60. 3 72.3 3 72.6 380.8 78. 5 

Dead-burned: 
Sold by producers: . ; 

Short tons........-...-.---..----------- 47,158 | 346,919 | 3 41, 953 3 72, 438 89, 979 
Value._..------------------------------| $1, 124, 618 |8$880, 740 |3$772, 233 |3$1, 361, 949 | $1, 713, 527 

a Average per ton ?__...-....-...-.-.- $23. 85 $18.77 | 3 $18, 41 3 $18, 80 $19. 04 
Imports for consumption: . 

Short tons......-:--.--.----..-------.-+ 56, 787 23, 509 22, 921 24, 674 42, 608 
Value._.......-.---------------.-------| $828, 663 | $341, 780 | $368, 014 $429, 830 $662, 567 

: Apparent new supply....--..--short tons.. 103, 945 | 270,428 | 3 64,874 3 97, 112 132, 587 
. Percent domestic.....-.--.-------------, 45. 4 66. 6 3 64.7 - 374.6 67.9 

1 Partly estimated; most of the crude is processed by the mining companies, and very little enters open 
market. 

? Average receipts f. o. b. mine shipping point. 
8 Revised figures. 
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FIaGurReE 99.—Apparent new supply of caustic calcined and dead-burned magnesite in the United States 
from domestic and foreign sources, 1923-36. 

DOMESTIC PRODUCTION 

Following a 75-percent increase in the production of crude magnesite 
from California and Washington in 1935 over the previous year, the 
output in 1936 rose to 207,119 short tons, a 17-percent increase over
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1935 and the largest reported since 1920, when 303,767 tons of crude 
magnesite were mined in the United States. Of the 1936 output, 

| only 1,669 tons, valued at $24,420, were sold as crude. The total 
value of the mine output in 1936 is estimated at $1,411,664, but this 
value is purely nominal, as the mining companies convert most of the 
material into dead-burned or caustic calcined magnesite. | 

Only two companies mined domestic magnesite in 1936; but recovery 
of byproduct magnesite is anticipated in Vermont, and production of 
brucite in Nevada has already begun on a commercial scale. © 

California —The California Chemical Co. (220 Bush St., San Fran- 
cisco, Calif.), formerly a subsidiary of United Chemicals Co., operated 
the Robert Hays Smith mining property about 28 miles north of 
Patterson throughout 1936. This mine, which was purchased in 
1935, has been worked out and now is permanently closed; all usable 
equipment was moved away during the first quarter of 1937. The 
crude ore from the property was converted almost entirely into dead- 
burned magnesite and periclase grain in the rotary kiln at Patterson 
which was leased and rehabilitated for that purpose. Company 
operations at both its Bald Eagle and Western mines were continuing 

| at full capacity after the close of 1936, but these properties were unable 
to supply the increased demand. Production of dead-burned magne- | 
site by the company henceforth will be augmented by the synthetic 
product to be made from salt-works bittern in its new chemical plant. 

~ The output of the Bald Eagle mine in Stanislaus County is shipped 
from Ingomar and that of the Western mine (Santa Clara County) 
from Livermore. Each of these mines is equipped with oil-fired rotary 
kilns producing both dead-burned and caustic material. The Western 
mine, formerly known as the Red Mountain, is leased from the 
Western Magnesite Development Co. and operated through tunnels. 
Early in 1936, 40 men were reported as being employed at this prop- 
erty, of whom 10 were in the 20-ton mill; 117 men were working at 
the Bald Eagle mine, of whom 12 were in the 50-ton mill at that 
property. On January 30, 1937, complete control of the California 
Chemical Co. was acquired by Westvaco Chlorine Products Cor- 

| poration. | 
| Nevada.—During the depression, the Standard Slag Co., of Youngs- 

town, Ohio, relinquished its lease on the Springer claims near Luning, 
Nev., and the U. S. Brucite Corporation was dissolved. The prop- 
erty is now owned by the U.S. Brucite Co., of which Dr. Thomas R. 
Haig, of Sacramento, Calif., is president. In October 1936 operations 
were begun under lease by Basic Dolomite, Inc. (845 Hanna Bldg., 
Cleveland, Ohio), which made substantial shipments to its eastern 
plant before the end of the year when operations were suspended 
temporarily owing to an unprecedented snowfall. It is expected that 
several thousand tons of brucite will be required annually as a base 
for the material to be sold under the trade name ‘“Thomasite”’ covered 
by United States Patent 1965605. 

Vermont.—The Eastern Magnesia Tale Co. (Burlington, Vt.) con- 
tinued its flotation tests made in cooperation with the Bureau of 
Mines and in 1936 was building a plant which began operating in 
February 1937. Besides increasing recoveries and improving the 
quality of the talc, the new plant is expected to produce a tailing of 
magnesite low in lime and silica but fairly high in iron. Details of 
marketing this product had not been worked out by the end of 1936.
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Washington.—The Northwest Magnesite Co. . (executive offices, | 
Farmers Bank Building, Pittsburgh, Pa.) continued to operate its 

| Finch mine and produced considerable magnesite from the nearby ) 
Allen-Moss quarries, from which shipments were first made in 1917 
by the American Mineral Production Co. All holdings of the latter 
concern were acquired in 1923 by the Northwest Magnesite Co., which 
is the only operator in the State. The calcining equipment at 
Chewelah, comprising six rotary kilns capable of handling a total of __ . 

_ 300 tons daily, was operated at more than 50-percent capacity during 
1936. In addition to dead-burned magnesite a moderate quantity 
of caustic-calcined magnesite is made for use in the manufacture of | 

_ the insulating and fireproofing product which the company markets 
under the trade name ‘“Thermax.” | _ ee 

| —-. TMPORTS a 
Notwithstanding the substantial increase in domestic production, | 

imports of dead-burned magnesite increased notably in 1936 and those 
of caustic calcined material increased a little. Imports credited to 
Austria, which as usual was the principal source of dead-burned mag- | 

_ nesite, increased proportionately more than total imports. The so- 
called magnesitic dolomite produced in Argenteuil County, Quebec, 
and formerly imported as ‘“magnesite’’, is now classified for customs | 
purposes under paragraph 214 of the Tariff Act of 1930 and more - 
specifically provided for under the Reciprocal Trade Agreement with 
Canada, effective January 1, 1936, as ‘“dead-burned basic refractory 3 

_ -Inaterial containing 6 percent or more of lime and consisting chiefly 
of magnesia and lime.” Statistics of imports of this material are _ | 
given later in this chapter under “Dolomite.” | | 

Magnesite imported for consumption into the United States, 1935-36, by countries and | : 
| classes | | 

| Caustic calcined _| Dead-burned, = a Crude | | and grain and 
Country Lump Ground periclase 

| Sport | value | Sbort | value | Short | vatue | Short | Vatue 
a ae | | TS | CT | 

AuStria......----..-.----------------|--------|--------|--------|-----.--]-.------]_.-----_] 12, 765 1$216, 937 
Canada. .......---2-----------------| eee] ee ---- | ---|--- |---| 103 8, 422 
Czechoslovakia_-..-....---.--.-....-]_--..---|--.-----|_._.-__]oo eee 55 | $1,417 | 3,516 | 65,129 
Germany ...........-----------------|-------.|----.---|_.-----|------- 5 672 |_-.----.]..------ 
Greece..-_.-.-.---.--.----- Jee |e 55 | $1,417 49 1,194 |__.--...]-----.-- 
India, British. ..-.-.-..---...-.-----|...2-2-2{----- ee. 381 | 6,207 |-.-.-.--|.-------}---- |e Italy... -..-------22--------eeeeeecee|-oneeaee|oge-nas-|eeee----[---e-e--]oo2ss-e-|eoo- 0 | 4, 083 | 60, 884 

Netherlands._...-......-----_.-.-.-- 49 | $1, 084 92 | 1,956 549 | 15,650 |-...-..-/-.-_- 2 
U. 8. 8. R. (Russia)...-.-.--_---..--]--------]-----2--|-----.--[--..----|--------|--------| 4,207 | 69, 458 
United Kingdom.-__........-.2---2--}.2222 2 |e 10 276 86 | 3,160 |_---..--_}--_--__. 
Yugoslavia__.-..-----.-----..--222-- [22-2 |ee eee 15 390 144 | 3,787 |---.--.]--.--.-- 

49 | 1,084 | 553 | 10,246 | 888 | 25,830 | 24,674 | 429, 830 

Austria............--00------2--2ee-|--ee--nefen-e----|--------]--------|--------|------.-} 22, 496 } 331, 890 Canada_....-.....2-..-------------| ee {-2..|_-------|_.----_-|_.------|-..--e 394 | 36,490 
Czechoslovakia...........---------+-|--------|--------|---.----|---.----|--------]-------.] 18, 628 201, 424 
Germany __.-..-......-..----........]_..-.---|_..-.---]_._-----|__--—-_- 4 214 | 2222 fee Greece..--.-.-----------------2-----.]-222s22|see-2ee.| 28k |B BI? 38 | 987 [222222] 72T7TT7 
India, British_....... 2.22.22 22. 11 18 896 | 13, 280 |_.....--}.--2 ef 
Japan._---....-.-.-.-------------- |---| eee {|---| |e 112 1, 628 
Kwantung........-------.---------.]-..-----|-.--.--.|---.---_|-.--.---|_-..----_|----- 1,288 | 14, 592 Netherlands.....-.--.2-222222222222] 48 | 1112 |i" 3, 304 | 645 8 049 || 
Norway...........-.------..--------|------.2]--------]..---2--]--- |---| 35 2, 513 
U. 8. 8. R. (Russia).........--.-.2..].2.20.-_]---_---|_..-_-.|-.-----|--____._|_._..__. 4,655 | 74,030 
United Kingdom-.._....._.......-2-2}-2-2-22_|_-_ 1 152 79 | 2,796 |... jl 
Yugoslavia-_-........--.-..-.22.2----}o2---- |e | 188 | 5,075 |--.-.___|_----_- 

59 | 1,130} 1,245 | 22,653 | 951 | 27,121 | 42,608 | 662, 567
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. | PRICES | 

| The quotations reported for magnesite in 1935 were unchanged in 

1936. Dead-burned magnesite remained at $22 per short ton f. o. b. 

| Chewelah, Wash., and $25 per ton f. o. b. California mines, equivalent 

to about $35 a ton delivered at Pittsburgh, Pa. High-grade periclase 

(94-percent grade) continued to be quoted at $65 and the 90-percent 

(actually about 92-percent) grade at $35 a ton f. o. b. California ship- 

ping point. The top price for caustic calcined magnesite was still $40 

per ton for the 95-percent grade. ee 

| Import valuations tended to be somewhat lower in 1936 than in 
1935, but much of the variation can probably be explained. by differ- 
ences in the basing point, as import valuations are calculatedf. o. b. 

. foreign shipping point. A shipment of Austrian magnesite, for ex- 

ample, would be worth nominally more if invoiced from the Italian 

port of Trieste than from the mines. 

oS | THE INDUSTRY IN FOREIGN COUNTRIES | 

World production of magnesite, 1981-35, by countries, in metric tons! 

. [Compiled by M.T. Latus] oo OO 

a 
- Country 1931 1932 1938 1934 1935 | 

oo Anglo-Egyptian Sudan....----------n----- veceeseneeee won en ween nnn | eon eee e eee oeeeeceeeee _ 256 

Australia: a 

| _ “New South Wales.......----------<--- 3, 480. 6,199| 9,512] 18,902 15, 940 
. Queensland.....-.---------------------|------------ . 132 152 42 |_...-------- 

South Australia. ......----------------|------------ 117 205 208 51 

Victoria. ..-.-..-.--------------------- 51 29 | : 6 26 | | 234 

Austria... 22. eeeeeeeeeee| 179,440 | 184,400 | 164,381 | 258, 382 | 300, 312 
Canada ?...-.--..---.-ss2-ne2en--n-ene-e--] 24,345 2; $33 27,158 | 27, 385 27, 129 
China (Manchuria).....--.---------------| 36, 034 55, 386 71, 376 72,000} (3) 

| Chosen......--------cs--sssse-seeeeeeeeee-| ey |) 3, 168 2, 410 
Czechoslovakia 4. ...-.-------------------- 38, 918 33, 965 49, 935 58,285 | —s- 70, 838 

. Germany_.....-.-.-2.-2s2see---ee---------| (3) @) 11, 010 13, 818 
Greece.....-.--.---.ss2scsss--ne-----------| 49, 990 44, 699 44,719 70,388 | (3) 
India, British..-.....-.-.----------------- 5, 419 14, 087 15, 450 15, 215 17, 257 
Italy. ...---------------------------------- 3, 470 460 2, 187 1, 100 950 

Norway .__----.--------------------------- 1, 580 1, 311 2, 007 2, 500 2, 526 

Southern Rhodesia._.......---------------]------------ 14 |_..-.-------]------------|------------ 

Turkey_.-__.------------------------------ 2, 197 310 951 628 1, 092 

Union of South Africa_.......------------- 1, 357 1, 418. 1, 495 ‘1, 667 1, 485 

: U.S. 8. R. (Russia)........-..--2-....-..{ 5 246,000 | 834,454] 380,300] — 482,000| = @) 
United States.....-.--.-...-..------------| 66, 70 34,802 |  98,145| 91,601 160,711 
Yugoslavia 6.......---.-------------------- 32, 209 33, 317 14, 602 25, 086 30, 225 

ee 
1 Unless otherwise stated quantities in this table represent crude magnesite mined. 

2 Magnesitic dolomite. 
3 Data not available. 
4 Exports, less imports, of crude and sintered magnesite, the sintered being reduced to crude on the basis 

of 2.1 tons crude to 1 ton sintered. 
5 Year ended Sept. 30. 
6 Serbia only. 

Austria.—Due to increased shipments to the United States, exports 

of dead-burned magnesite from Austria rose to 63,944 metric tons, 

compared with 55,121 tons in 1935. Great Britain, second largest 

buyer of Austrian dead-burned magnesite, increased its purchases 

very slightly, while sales to other countries, especially to Germany, 

generally declined. Exports of caustic calcined magnesite, most of 

which go to Germany, increased to 43,968 metric tons as against 

34,317 tons during 1935, the small exports of crude magnesite 

advanced moderately to 9,203 metric tons 1n 1936 from 7,169 tons in 

1935. Less magnesite bricks and plates were exported to Germany 

and Italy, but larger sales to Great Britain and France resulted in an 

increase for these items also; the total exports in this category were 

39,263 metric tons in 1936 compared with 35,960 tons during 1935.
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- Crude magnesite was exported in 1936 only to Germany where it | 
is used at Bitterfeld for the manufacture of magnesium. This mag- 
nesite is low in iron (1% percent) and comes from the Zillerthal mine | 
of the Alpenlaindische Bergbau Gesellschaft (owned by Friedrich | 
Krupp Gesellschaft, Essen, Germany). 

The Wald magnesite mine belongs to the Alpine Montan Gesell- 
schaft, Vienna, and is worked only to provide refractories for steel 
plants owned by that company. 

The bulk of the Austrian output is furnished by three companies. 
The largest 1s the Veitscher-Magnesitwerke A. G. (capital 7,500,000 ) 

_ schillings) which operates three mines and employed an average of 
950 men in 1936. This company produces only dead-burned magne- 
site, about 40 percent of which it manufactures into brick or other 
shapes. It exports 90 percent of its product. The Oesterreichisch- | 
Amerikanische Magnesit A. G. (capital 14,000,000 schillings) employs 
about 750 men and produces chiefly dead-burned magnesite and mag- 
nesite brick for export and caustic calcined magnesite and dust for 

| making floor tile and insulating. board (Heraklith). The Steirisch 
Magnesit Industrie A. G. (capital 2,000,000 schillings), the third 
largest producer, is not a member of the European cartel and sells : 
only caustic calcined magnesite, 90 percent of which is exported to 
Germany. | | : 

Export prices of Austrian magnesite declined in 1936. The price of , 
dead-burned magnesite during the first 9 months of 1936 was 159.79 

- gchillings a metric ton compared with 167.83 schillings during 1935. 
The export price of bricks and plates declined about 4 percent from | 
the 1935 average to 387.22 schillings per metric ton, and that for 
caustic calcined magnesite also dropped about 4 percent to 98.95 | 
schillings. The average exchange rate for the Austrian schilling was : 
$0.1879 in United States currency in 1936 and $0.1883 in 1935. 

Canada.—‘“‘Magnesitic dolomite” is produced in Argenteuil County, 
Quebec, about 60 miles west of Montreal and north of the Ottawa 

____River, by the International Magnesite Co., Ltd., and Canadian Refrac-_. ____ 
tories, Ltd. The latter company reduces the crude rock to about 
100 mesh and then dead-burns it in rotary kilns. The value of 
production and statistics of imports of this material into the United 
States are given later in this chapter, under ‘“‘Dolomite.”’ 

Chosen (Korea).6-—Two companies are producing magnesite in north- 
ern Chosen, near Gosui, North Kankyo Province; the calcined product, 
including some magnesite brick, is shipped to Japan. 

Greece.—After exports of magnesite had declined sharply in the 
first quarter they resumed their upward trend, and shipments increased 

| substantially in 1936 over those in 1935. As usual the Netherlands 
was the largest buyer, especially of the crude product. Shipments of 
crude totaled 45,290 metric tons; of caustic calcined 23,716 tons; and 
of dead-burned magnesite 11,985 tons. Corresponding figures for 
1935 were 33,502 tons, 22,502 tons, and 9,191 tons, respectively. No 
shipments to the United States were reported either in 1935 or 1936. 

India, British—Magnesite from Madras is principally high grade, 
and suitable for making sorel cement and plastic products; for use 
by the local steel industry it is mixed with 2 percent iron ore and 
burned into brick at 1,600° C. 

Italy According to a report? from American Vice Consul William 

¢ Langdon, Wm. R. (U. S. Consul, Seoul), Mineral Trade Notes; Bureau of Mines, vol. 2, no. 6, June 

1979, PB: Bureau of Mines, Mineral Trade Notes: Vol. 3, no. 2, August 1936, pp. 15-16.



1278 . MINERALS YEARBOOK, 1937 7 | 

~ P. Shockley, Jr. (Leghorn), magnesite occurs abundantly in the hills 
a about 2 km east of the Tyrrhenian Sea and about 3 km north of the 

-town of Castiglioncello, Commune Rossignana Marittime, Leghorn 
Province. Deposits in this region were worked actively during the 
World War, and although much of the magnesite produced therefrom 
has been unmarketable it is believed that commercial operations 
might be resumed successfully under adequate technical supervision. 

| In analysis the Castiglioncello magnesite is more like the Austrian 
than the Greek product. Evidently it has to be sorted rather carefully 
but the following analysis is given as representative of ‘material that 
can be utilized”: Magnesia, 42.45 percent; lime, 3.15 percent; iron 

| oxides, 1.80 percent; insoluble (‘“‘stone’’), 3.40 percent; and loss on 
ignition, 49.20 percent. This analysis corresponds to a magnesium 
carbonate content of 89 percent. Bo ce _ 
- Imports of magnesite into the United States are occasionally re- 
ported in the official statistics as coming from lJtaly, but it is believed 

| that they consist exclusively of Austrian magnesite that happened to 
be invoiced at Trieste, which became an Italian port after the World 

ar. a = | | 7 7 
Manchuria.2—Production of magnesite in Manchuria first rose above 

10,000 tons in 1924 and did not rise above 35,000 tons until 1931, but 
since then it has increased rapidly to 134,220 tons in 1935. Originally 
most of the Marchurian magnesite was consumed in Japan, but in 
recent years exports have been made to Europe. About 2,000 tonsof 
magnesite products per year, mostly clinker, have been used for 
making brick at the iron works of Anshan and Pen-hsi-hu, near 
Mukden. In addition, about 3,000 tons of caustic magnesite were 
used in 1935 for making sorel cement. Seven factories for treating 
Manchurian magnesite have been built since 1918; all are between 

: Mukden and Dairen. The oldest and by far the Jargest is that of the 
South Manchurian Mining Co. (Nan-man-Kégyo-Kaisha), which 
produces about 2,500 tons of clinker and 250 tons of caustic magnesite 
per month—more than twice as much as all the other plants combined. 

Several sizes of dead-burned magnesite are produced. That in 
lumps, 1 to 3 cm in diameter sells for about 50 yen per ton at the port of 
Ying-Kou, 22 km west of Ta-shih-chiao. Caustic magnesite, mostly 
powdered, is cheaper (about 41 yen per ton at the same port). Prob- 
ably 90 percent of the Manchurian magnesite is used for refractory 
purposes, after being dead burned in Manchuria, Japan, or elsewhere. 

Prior to 1936 none of the Manchurian magnesite had been used for 
making metallic magnesium. However, in 1935 substantial tonnage of 
metal was made in Korea from Korean magnesite, and preparations 
have been made for utilizing Manchurian magnesite for this purpose 
at the plant in the city of Ubé, Yamaguchi Prefecture, western Japan, | 
where several hundred tons of magnesium metal have been made from 
bitterns obtained from nearby salt works. 

The Manchurian magnesite deposits are among the largest in the 
world. One group on the east side of Ta-shih-chiao occupies an area 
50 km long (from east to west) and 6 km wide and contains 5,000 

million tons. The magnesite is associated with pre-Cambrian dolo- 
mites and schists that generally strike east to west and dip to the 
south. These deposits, controlled by the South Manchurian Railway 

8 Niinomy, K., Recent Developments in Magnesite Industry of Manchoukuo: Econ. Geol., vol. 31, no. 7, 
November 1936, pp. 767-769; Magnesite Deposits of Manchuria; Econ. Geol., vol. 20, 1925, pp. 25-53.
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Co., are now managed by the Manchu Mining Development Co. 
(Manshu-Kozan-Kaihatsu-Kaisha). - | , 
- Norway.—A Bergen firm is reported ® to have obtained a lease for 
working on a royalty basis magnesite deposits recently discovered at 
Hegvestad. = 

‘South Africa—High-grade magnesite, mined in the Barberton and 
_ Lydenburg districts, is used locally for flooring cements; the carbon 

- dioxide. is recovered and sold in cylinders as compressed gas. An 
average analysis shows: MgCOs, 97.37 percent; CaCQs, 0.85 percent; ~ 
SiO,, 1.20 percent; and Fe,0;, 0.48 percent. Research has been in | | 
progress for a year or two with a view to making magnesite brick from 
this material. | | : - 

Turkey.°—Large deposits of high-grade magnesite are reported 
in the Denizli and Eskishehir districts; in the latter area the magnesite 
runs up to 97.4 percent MgCO,; and is quite low in iron. Following a 
reduction in railway transportation costs a private enterprise began 
mining in the Eskishehir district and expected to make exports in 
1936. German buyers were negotiating for the product at 9 to 9% : 
Turkish pounds a ton, which was considered rather a high price. 
It was believed that by utilizing idle cement kilns in Istanbul caustic 

- calcined magnesite could be offered locally at 70 to 80 shillings. — 
Yugoslavia.—High-grade magnesite, 96 to 99 percent pure, is re- 

ported to have been discovered in the Takovo district of the Danube _ 
Banovina, according to a brief statement from Consul Charles 5. 

| Reed, second, Belgrade. Consul Reed Paige Clark reports that 
Yugoslavia has five important magnesite deposits and eight mines. 
Nine-tenths of the total supply lies in the Valjevo-Cacak-Pozega-Nova 
Varos-Priboj-Visegrad-Bajina Basta territory. The largest section of 
country south of Valjevo is served by a narrow-gage railway. Mag- 
nesite 1s exported crude, ground or unground, and sintered. A repre- 
sentative sample of crude ore carries 98 percent MgCO; and one . 
calcined ore, 90 to 95 percent MgO. The ore contains little silica 

———~and alumina. Exports in 1934 were 1,333 short tons of lump mag-————— 
. nesite and 9,324 tons of ground and calcined magnesite. During the 

first half of 1935 exporting rates were much higher. 

DOLOMITE 

Dolomite (magnesium-calcium carbonate) is a source of most of 
the basic carbonate used in “‘85-percent magnesia” pipe and boiler 
coverings and competes with magnesite and natural brines as a source 
of magnesium salts for medicinal and technical use. Dead-burned 
dolomite is many times as important as dead-burned magnesite as a 
steel-works refractory (at least as regards tonnage consumed), and 
dolomitic lime is used in making sulphite pulp and for sundry other 
purposes that formerly consumed substantial tonnages of magnesite. 
Raw dolomite is used for patching open-hearth furnace bottoms and 
for making carbon dioxide, often with Epsom salts as a joint product. 

- In 1936 sales of dead-burned dolomite rose to 557,000 tons valued 
at $4,693,000 (preliminary figures) compared with 455, 258 short tons 
valued at $3,785,834 in 1935, an increase of 22 percent in quantity 
and 24 percent in value. In 1935, 4,965 tons of lime were sold to 
magnesia works and paper mills used 344,531 tons of lime, most of 

9 Chemistry and Industry (London), Industrial Notes from A broad: Vol. 56, no. 3, Jan. 16, 1937, p. 63. | 
10 Data from Acting Commercial Attaché John A. Embry, Istanbul, Foreign Met. and Min. Circ. 4, May 

15, 1936, p. 27; no. 5, June 15, 1936, pp. 27-28.
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| which was dolomitic. Detailed figures as to use of lime and data as 
| to the distribution of raw stone are given in the Lime and Stone 

chapters. For many uses dolomitic limes or high-magnesium lime- 
stones are more effective than high-calcium lime or stone, but it is | 
impossible to draw even an approximately accurate distinction between _ 

| - the uses in which the magnesia content plays a dominant or important 
| role. It seems likely that in many instances a magnesian limestone _ 

may be rejected in favor of a high-calcium lime stone from another 
| source, or vice versa, for some reason other than the lime-magnesia 

ratio. More intelligent analysis might show that the underlying cause 
of such rejection is poor grading of the stone from a local quarry or 

— some constituent impurity. Accordingly there is no statistical ap-— 
| proach to the problem of when a magnesia content represents an 

advantage and when a disadvantage. | | Le 
Imports of dead-burned dolomite have been reported separately 

since 1930; these comprise principally the so-called magnesitic dolomite __ 
dead burned in Canada for steel-works refractories. In 1936, after 
the reciprocal treaty had been concluded between the two countries, 

_ the classification was modified to read ‘“dead-burned basic refractory 
material containing 6 percent or more of lime and consisting chiefly 

a of magnesia and lime’’, and imports rose to 13,928 short tons valued 
| at $349,678 compared with 7,519 tons valued at $189,714 in 1935. 

| Statistics are available only on the value of this material in Quebec. — 
| According to the preliminary report of the Dominion Bureau of 

Statistics, the Canadian output of magnesitic dolomite was valued 
| at $769,176 in 1936, a 58-percent increase over the $486,084 in 1935. 

MAGNESIUM SALTS | | / 

| Improved technique for handling magnesium precipitates, especially 
from dilute solutions, has made possible the commercial recovery not 

| only of technical carbonate but of refractories and other moderately 
low priced magnesia products from natural brines and bitterns and 
even from raw ocean water. As a result, the potential importance of 
natural magnesium salts has increased enormously. 

DOMESTIC PRODUCTION 

The total quantity of natural magnesium salts (sulphate, chloride, 
and carbonate from brine wells and sea water) sold or used in the 

| United States, as reported by producers, increased in 1936 to 127,682,- 
793 pounds valued at $1,629,725 compared with 109,601,855 pounds 
valued at $1,286,804 in 1935. Magnesium sulphate still leads the 
magnesium salts in quantity produced, but separate figures for this 
salt and for the chloride and carbonate may not be published. 

The Dow Chemical Co., Midland, Mich, produced both magnesium 
sulphate and chloride from its natural brines. The California Chemi- 
cal Co., operating at San Francisco, recovered magnesium chloride 
from bittern waters. Magnesium carbonate was produced from sea 
water by the Marine Chemicals Co., Ltd., South San Francisco, Calif., 
and the Plant Rubber & Asbestos Works (537 Brannan Street, San 
Francisco, Calif.); also from the salt wells of the Morton Salt Co. (208 
West Washington Street, Chicago, Ill.), in Manistee County, Mich. 

| C. A. Kearney (1208 Post Street, Seattle, Wash.), reported production 
of magnesium sulphate from natural deposits of epsomite near Oroville, 
Okanogan County, Wash. | oe
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| IMPORTS . 

German shipments of magnesium chloride to the United States have | 
- dwindled to insignificant proportions, and notwithstanding a notable. 

recovery in 1936 shipments of magnesium sulphate likewise have 
diminished greatly during the last 15 years. On the other hand, 1m- 
ports of calcined magnesia and precipitated carbonate, mostly of 
British origin, have increased, as shown in the following table. 

| Magnesium compounds imported for consumption in the United States, 1920-36 } | ; 

Magnesium M ‘ M : 
chloride ene Calcined Carbonate, | nei ae 

sulphate (Ep- : os ’ silicofiuoride or 
Vear Cay grated and som salts) magnesia precipitated fiuosilicate 

Pounds | Value | Pounds | Value} Pounds | Value | Pounds | Value | Pounds | Value . 

1920-24 (average). --|11,495,3601$96, 479|12,610,276|$96, 889] 80, 441/$18, 542) 319, 625/$16, 486} (2) (2) Oe 
1925-29 (average) _._|9, 858, 618] 68, 144|10,886,654/ 63,205) 342,997) 57,419] 316, 153) 19, 335 (2) (2) 
1930-34 (average)_..| 861,138] 8, 267|8, 357, 367} 51, 761| 389, 467} 69,426] 581,958] 26,662} 47,221] $2, 654 
1935 1 50, 094; 1, 095/3, 060, 883} 18,495} 196, 264] 36,297} 601, 459] 27,935) 98,0371 6, 500 
1986 1L.-2----------] 31,876 584/4, 334, 792] 25,008} 238, 039] 39,098] 754,084) 34,396; (3) . @) 

1 In addition to the items reported separately 3,668,091 pounds of calcined magnesium sulphate or calcined ‘ 
Kieserite (not fertilizer) valued at $30,291 were imported in 1935, and 5,439,651 pounds valued at $44,664 in 
1936. Also 11,200 pounds of ‘‘manufactures of carbonate of magnesia” valued at $489 were imported in 1935, 
none were recorded in 1936. 

2 Data not available. 
3 Not reported separately. Included in magnesium salts and compounds, n. s. p. f., which shows im- 

portation of 372,291 pounds, valued at $29,355.
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ABRASIVE MATERIALS 
. By Bertranp L. Jonnson and A. E. Davis . - 

, SUMMARY OUTLINE | : or 
. Page | Page os 

General conditions__......._.-.-.-.-..--.-.-. 1283 | Natural silicate abrasives.._........-.-.------ 1294 Co 
Salient statistics..............-.---.-----.-. 1284| Pumice and pumicite.........-..--...-.---. 1294 

Natural silica abrasives...............-.----.. 1284| Garnet.._._.---.--.-.----------=----------- 1295 
Diatomite._......----..-------------------- 1284 | Natural alumina abrasives........-...---.---- 1297 
Tripoli.........-.-------------------------- 1286 | Corundum._._--.-.....-.-..--------------- 1297 
Quartz-___---.----- eee ---- 1287 Emery .._.---.---------.------------------- 1297 a 
Ground sand and sandstone.....-.--------. 1289 | Natural carbon abrasives......_-.-..--------- °1298 

Abrasive sand_._.......-.-.---.------------ 1290] Diamonds__-..--.-.------------------------ 1298 . 
Special silica stone products.....-....--.----. 1290 | Artificial abrasives-_-_-..-.-.--.-.-------------- 1298 . 

Grindstones and pulpstones._.......------. 1290 | Miscellaneous abrasive materials. -...-------- 1299 
os Oilstones and related products............-. 1292 | Foreign trade........--...-.------------------ 1299 

Millstones........-.-.---------------------- 1293 
Flint lining and grinding pebbles___..--.... 1293 

Further increases marked production of most of the important 
abrasive. materials in 1936. Compared with 1935 there were sub- | 
stantial increases in the output of ground sand and sandstone, pumice 
and pumicite, oilstones and related products, garnet, and emery. | 
Moderate gains were also reported in the production of tripoli and 
millstones. These gains, however, were offset ‘by decreases in the . 
production of quartz and grindstones and pulpstones. _ The aggregate = 

_ value of the abrasive materials produced in 1936, exclusive of diato- 
mite for which the Bureau of Mines is not at liberty to publish annual 
figures, was $11,186,941 compared with $11,196,424 in 1935. 

—_—Abrasive—materials—are—used—extensively—in—the—manufacture—of———___— 
numerous products. The quantities used are related directly to the oo, 
production of various commodities; hence the volume of production : 

is to a considerable extent an indicator of industrial activity. The 
following table of salient. statistics therefore presents not only trends 
in activity of each abrasive material but also to some degree those of © | 
the industries in which the abrasives are employed. _ — | 

Some commodities included in this chapter also have important | 

nonabrasive uses. For example, the quantity of diatomite now used 
as an abrasive is relatively small compared with the quantity formerly | 

so used. It seems desirable, however, to continue to include such 7 
commodities in the annual chapters of this series for purposes of com- 
parison until the minerals in this diverse group are reclassified. On 
the other hand, it should be noted that figures covering the quantities | 

of sundry materials used for abrasives and mentioned later under the , 

caption “Miscellaneous abrasive materials” are not included in this 
chapter. | a : | 

1283
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| Salient statistics of abrasives industries in the United States, 1935-86 : 

- Percent of 
1935 1936 change in 

1936 | 

| Domestic production (sold or used by producers): . 
Natural silica abrasives: . 

Diatomite...._....-..2---2----------------------------| 1 $1, 206, 148 (?) wenennnn---- 
. Tripoli (value as sold—crude and finished)....-...._.___ - 383, 416 $391, 878 +2. 2 | Quartz. _.._.....0..2-..----------- eee 111, 784 96, 592 —13.6 

. Ground sand and sandstone_-_-_..-------.--.-...------.| 3 1, 678, 295 2, 146, 464 +27.9 
. Special silica stone products: 

| Grindstones and pulpstones._...........----...-.---. 505, 378 497, 997 —1.5 
os Oilstones and related products_.......-----.._.--2 2... 105, 589 121, 196 +14. 8 

Millstones-_.-......-22-20-----2- eee eee 9, 5380 10, 609 +11.3 
Natural silicate abrasives: 

. Pumice and pumicite_.....2-.--.--.------2 eee 3 247, 076 328, 406 +32. 9 
Garnet......-..---22-2-22 eee eee 256, 520 315, 913 -+-23,.2 

Natural alumina abrasives: 
Emery.-....2----------.22- 2-2 eee ene 1, 606 2, 900 +80. 6 

| Total natural abrasives.._.......-..........-.--------| 34,505,387 | 43,911,955 |... 
. Total artificial abrasives.......-...-.---...-._.--___- 6, 691, 087 7, 274, 986 +8. 7 

| Grand total (natural and artificial). _.................] 311,196,424 | 411,186,941 |_:_.__..____- 
Foreign trade: oo 

Imports......----.-..----..-.---.2----- eee 5, 125, 379 5, 160, 524 +-.7 
Exports......----..-.---2-- 2222-2 515, 547 | 542, 548 — $5.2 | 

1 Average for 1933-35; Bureau of Mines not at liberty to publish annual figures. ) 
. 2 Bureau of Mines not at liberty to publish annual figures. 

3 Revised figures. 
4 Exclusive of value of diatomite. os 

| | NATURAL SILICA ABRASIVES | — 

Diatomite.—Diatomite is still used as a mild abrasive in metal 
| polishes, scouring and cleansing soaps and. compounds, dentifrices 

: and nail polishes, although its principal outlets, in the insulation, 
_ filtermg, and absorption-agent fields, are nonabrasive. . = 

. The principal centers of diatomite production in the United States 
_ are now the Western States; four of the seven States that produced 
diatomite in 1936—California, Oregon, Washington, and Nevada— 
were in that region, and the remaining three—New York, New Jersey, 
and Florida—were in the Hast. There were 18 producing companies 
in the United States in 1936; all but 3 of them were in the western area. 

California, with its immense deposits, was the chief source of the 
diatomite produced in the United States in 1936, as it has been in 
recent years; eight companies operated on deposits in central and 
southwestern California—three at Lompoc, Santa Barbara County; 
two at Walteria and one at Palos Verdes, Los Angeles County; and 
one each at Mendota, Fresno County, and Bradley, Monterey 
County. . 

In Nevada three producers were operating at widely scattered 
localities—one near Virginia City, Storey County, in the west-central 
part of the State; another near Tonopah, Esmeralda County, in the 
southwestern part of Nevada; and the third near Carlin, Elko County, 
in the northeastern corner of the State. 

The three producing companies in Washington are reported to have 
operated deposits in 1936 in Kittitas, Grant, and Adams Counties. 

Only one company was operating in each of the other States— 
Oregon, New York, New Jersey, and Florida.
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. Diatomite sold or used by producers in the United States, 1980-36 } | 

| ee * 

| Year Short tons _ Value | Year Short tons Value 

1930...-----------2------- || 1983...--------e--eeeeeeee | | 
19. 248,273 | $3, 902, 126 nn 244,342 | $3, 618, 428 

| 1982____------------2----- 1935_._--.---------------- | | 

eS COOOOOO 

1 Bureau of Mines not at liberty to publish annual figures. 

| The trend of diatomite production in immediate predepression - 

years was upward. (See figure 100.) Since 1929, the trend, as indi- 
cated by 3-year averages, appears to have been downward, but annual : 
production figures, which the Bureau of Mines is not at liberty to 
publish, show a marked recovery in the production of diatomite from | 

the depression low in 1932. . - / | 
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FicuRE 100.—Trends in production of diatomite, tripoli, pumice and pumicite, quartz, and ground sand 

| and sandstone, 1919-36. 

The companies reporting production and sales of diatomite im the 
United States in 1936, with locations of the deposits from which it was 
obtained, were as follows: 

Adirondack Diatomaceous Earth Co., Keene, N. H. Deposit near Poland, 
Herkimer County, N. Y. 

American Diatomite Corporation. Deposit and office at Clermont, Lake 
County, Fla. 

Diatomaceous Earth Corporation of America, 1325 Pico Avenue, Long Beach, 
Calif. Deposit at Walteria, Los Angeles County, Calif. 

The Dicalite Co., 756 South Broadway, Los Angeles, Calif. Deposit at 
Walteria, Los Angeles County, Calif. 

The Electro-Silicon Co., 130 Cedar Street, New York, N. Y. Deposit at 
Virginia City, Storey County, Nev. 

Johns-Manville Products Corporation, 22 East Fortieth Street, New York, 
N. Y. Deposit at Lompoc, Santa Barbara County, Calif. 

Kittitas Diatomite Co., Washington National Bank Building, Ellensburg, 
Wash. Deposit at Kittitas, Kittitas County, Wash. 

153336—37——_82
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Langlois Bros., 717 South San Pedro Street, Los Angeles, Calif. Deposit near 
Tonopah in Esmeralda County, Nev. / | 

Marcrum, J. G., Netcong, N. J. Deposit near Stanhope, Sussex County, N. J. 
Mineral Products Manufacturing Co., 1785 Ventura Avenue, Fresno, Calif. 

Deposit at Mendota, Fresno County, Calif. 
National Silica Products Co., 1201 Bryant Street, Palo Alto, Calif. Deposit 

at Lompoc, Santa Barbara County, Calif. | | 
The Oromite Co., American Bank Building, Portland Oreg. Deposit at Terre- 

bonne, Deschutes County, Oreg. (Successor to the Atomite Products Co.) 
C Facatome, Ltd., Bradley, Calif. Deposit near Bradley, Monterey County, 

alif. 
_ The Paraffine Cos., Inc., 475 Brannan Street, San Francisco, Calif. Deposit 
near Lompoc, Santa Barbara County, Calif. | 

Raylite Aggregates, Inc., 1302 Park Central Building, Los Angeles, Calif. 
Deposit at Palos Verdes, Los Angeles County, Calif. 

State Products Co., 315 South Fourth Avenue, Yakima, Wash. Deposits at 
Quincy, Grant County; Othello, Adams County; and in Kittitas County, Wash. 

Tri-O-Lite Products Co. Deposit and office at Carlin, Elko County, Nev. . 
| Webley, E. J. Deposit and office at Quincy, Grant County, Wash. 

_ Although diatomite occurs in nearly every country in the world 
it has been produced in only 23 countries in recent years. The 
United States is by far the largest producer, but considerable quan- 
tities are produced in Algeria, Australia, Denmark, France, Germany, 
Hungary, Italy, Japan, Northern Ireland, Portugal, and Sweden. 

. No 1936 production figures are yet available. The largest foreign 
producing countries in 1935 were Denmark with 47,200 long tons of an 

| impure diatomaceous earth called ‘“molererde”’ and Algeria with 
11,200 tons of diatomite. oo 

Tripol.—The materials grouped under this heading include certain 
naturally occurring and extremely fine-grained forms of silica, such as 

° tripoli and rottenstone. Deposits of tripoli occur in southeastern,’ . 
central, and western United States, but the tripoli industry has cen- 
tered largely in the Missouri-Oklahoma and Illinois fields. Rotten- 
stone is produced only in Pennsylvania. 

The tripoli industry of the United States is small; the tonnage pro- 
duced annually in the post-war years has ranged from 12,000 to 40,000 
short tons. In 1936, 28,487 short tons of tripoli and related products 

| were produced in Arkansas, California, Illinois, Missouri, Oklahoma, 
and Pennsylvania. The Missouri-Oklahoma and Illinois fields were 

Tripolt (including Pennsylvania rottensione) sold or used by producers in the United 
States, 1932-386 

Illinois Other States ! Total 

| Value Value Value 

Year Short | gras | acenq | Short | aoa. | acenq | Short | a. | y-. 0, | ng | Crude | Assold | “70r' | Crude | Assold | §7°% | Crude | As sold 
tons (partly (crude tons (partly (erude tons (partly (crude 

esti- and esti- and esti- and 
mated) | finished) mated) | finished) mated) | finished) 

1932__.....---------| 6,097 | $10,895 | $84,795 | 8,678 | $20,527 | $147,905 | 14,775 | $31,422 | $232, 700 
1983__........------| 8,757 | 18,103 | 149,979 | 12,121 | 27,582 | 200,404 | 20,878 | 45,685 | — 350, 383 
1934 2_.___.....----| 7,417 | 17,241 | 119,418 | 13,112 | 27,622 | 209,938 | 20,529 | 44,863 | 329,356 
1935.....-.---------| 10,001 | 19,149 | 113, 484 | 17,374 | 42,640 | 269, 932 | 27.375 | 61,789 | 383,416 
1936__..-..---------| 10,981 | 21,962 | 138,063 | 17,506 | 61,546 | 253,815 | 28,487] 83,508 | 391,878 

11932: Arkansas, Missouri, Oklahoma, Pennsylvania, and Tennessee; 1933-34: Arkansas, California, 
Georgia, Missouri, Oklahoma, Pennsylvania, and Tennessee; 1935: Arkansas, California, Georgia, Mis- 
souri, Oklahoma, and Pennsylvania; 1936: Arkansas, California, Missouri, Oklahoma, and Pennsylvania. 

2/No sales of crude reported in 1934. 

"4 Crickmay, C. W., Tripoli Deposits of Georgia: Georgia Dept. Forestry and Geol. Devel., Div. of Geol. 
Inf. Cire. 9, January 1927, 8 pp.



ABRASIVE MATERIALS 1287 

the principal producing areas. The following table gives production 
, data for tripoli for 1932-36. The tonnage for 1919-36 is shown in 

figure 100. - } oo 
The domestic production of tripoli is used principally for abrasives, 

| fillers, and concrete admixture and the production of rottenstone for 
abrasives and fillers. In 1936 nearly 60 percent of the combined pro- | 
duction of these two materials went into abrasive uses, and 11 percent | 
was used as fillers. Over 7 percent of the tripoli produced was used 7 

| in concrete admixtures. The following table presents statistics on the | 
quantity and value of tripoli and rottenstone sold by producers and 
classified according to uses, as compiled from data furnished by the 
producers. | 

. Tripoli sold or used by producers in the United States in 1986, by uses | 

| | | . Percent of total . 
Number of Value as accounted for 

Use Producers Short tons (crude and |-————__ 

reper _ Ho i nished) Quantity |. Value 

| Abrasives.___----------------------------- . 5 16,943 | $247, 948 59.8 64.0 : 
Concrete admixture. -_-__-..---------------- 3 2, 074 27, 834 7.3 . a2 oO . 
Filler_..._.......-.------------------------ 4 3, 107 38, 454 11.0 9.9 

. Foundry facing...........---_-----.------- 2 (1) @) waue--------|_----- eee 
Miscellaneous.-..------.---.-.------------- 3 6, 213 73, 142 21.9 18.9 

Total accounted for__-__--.---------- 27 28, 337 387, 378 100. 0 100. 0 
Use not specified. .......-.---------------- I] 150° 4,500 |.-.---...---|------------ 

| Grand total.__.....----.------------ 8 28,487 | 391, 878 = ween eee 

| 1 Included under ‘‘Miscellaneous.”’ | 
2 A producer reporting more than 1 use is counted only once in arriving at total. 

| The companies reporting production and sales of tripoli Gncluding 
Pennsylvania rottenstone) in the United States in 1936, with loca- 

_ tions of the deposits from which the material was obtained, were as . 
follows: - a oo OO 

Barnsdall Tripoli Corporation, Seneca, Mo. Deposits at Seneca, Newton 
County, Mo., and in Ottawa County, Okla., near Seneca, Mo. 

Corona Products, Inc. Deposit and office at Rogers, Benton County, Ark. 
Friend, D. N., and Wheeler, H. R., Joplin, Mo. Deposit near Peoria, Ottawa 

County, Okla. | 
Independent Gravel Co., 220% West Fourth Street, Joplin, Mo. Deposits at 

Racine, Newton County, Mo., and in Ottawa County, Okla., near Seneca, Mo. 
Olive Branch Minerals Co., 333 Third Street, Cairo, Ill. Deposit at Olive 

Branch, Alexander County, III. 
Ozark Minerals Co., 807% Washington Avenue, Cairo, Ill. Deposit at Elco, 

Alexander County, Ill. 
Penn Paint & Filler Co., Antes Fort, Pa. Deposit near Oriole, Lycoming | 

County, Pa. | 

Western Tale Co., 1901 East Slauson Avenue, Los Angeles, Calif. Deposit 
. near Barstow, San Bernardino County, Calif. 

Quartz.—Quartz is the abrasive agent in some kinds of sandpaper, 
soaps, and scouring compounds, metal polishes, and safety matches. 
The material is obtained from pegmatite dikes, veins, or beds of quartz- 
ite. In 1936 the production of quartz from these sources in the United 
States amounted to 12,986 short tons valued at $96,592, a marked 
decrease in tonnage and value compared with 1935 and a still further 
decline from the recent peak year of 1934 when 18,293 tons valued 
at $129,965 were sold. Of the total production in 1936, about 48 per- 
cent was sold by the producers as crude or crushed quartz and 52 per- 
cent as ground quartz. Arizona, California, New Jersey, New York,
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Ohio, and Tennessee have been constant producers in recent years. 
In addition to these States, Maryland, Missouri, North Carolina, 
Wisconsin, and Virginia have produced quartz 1 or more years. | | 

Data covering sales of crude and ground quartz from 1932 to 1936 | 
| and sales of crude, crushed, and ground quartz by States from 1932 

to 1936 are shown in the two following tables. . : 

| Quartz sold or used by producers in the United States, 1932-36 

| Crude ! Ground ? Total | | 

. Year . OO 

Short tons | Value Short tons Value Short tons Value 

| 1932._.....------------ eee ee 4,383 | $15, 394 33,104 | 3 $43, 764 37,487 | 3 $59, 158 
1933__...-..------------------- 4,094 14, 556 37,059 | 356,492] 311,153 371, 048 

| 1934___..___------------------- 4, 447 16, 168 13, 846 113, 797 18, 293 129, 965 
1935.....--.------------------- 7, 586 26, 807 9, 592 84, 977 17, 178 111, 784 
1936_....---------------------- 6, 281 24, 971 6, 705 71, 621 12, 986 96, 592 

; 1 Includes some crushed quartz. | 
2'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. 
| 3 Partly estimated. | 

| | Quartz (crude, crushed, and ground)! sold or used by producers in the United States, 
1934-86, by States 

1934 | 1935 1936 | 
State ees > 

Short tons Value Short tons Value Short tons Value. 

California_.........----------- (?) (?) 650 $2, 600 (2) (?) 
Maryland__........---------- 564 $6, 390 . 405 6, 075 525 $7, 155 
North Carolina__.....-.-.---- (2) (2) (2) (2) 1, 005 11, 398 
Undistributed 3..........--..- 17, 729 128, 575 16, 123 103, 109 11,456 |. —-_78, 039 

: 18, 293 129, 965 ‘17,178 | 111, 784 12, 986 96, 592 

1To 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 Included under ‘‘Undistributed.” 
31934: Arizona, California, Missouri, New Jersey, New York, North Carolina, Ohio, Tennessee, and 

Virginia; 1935: Arizona, Missouri, New Jersey, New York, North Carolina, Ohio, and Tennessee; 1936: 
Arizona, California, New Jersey, New York, Ohio, and Tennessee. 

The trend in the production of quartz for the past 9 years for which 
statistics are available is shown in figure 100. 

A list of some recent producers and sellers of crude quartz follows: 

Carolina China Clay Co., Penland, N. C. 
Carolina Minerals Co., Inc., Spruce Pine, N. C. 
Consolidated Feldspar Corporation, Trenton, N. J. 
Day Quartz Co., Sykesville, Md. 
H. O. DeBeck, Burnsville, N. C. 
Harford Tale & Quartz Co., P. O. Box 63, Towson, Md. . 
Kingman Feldspar Co., Kingman, Ariz. 
Ohio Quartz Products Corporation, Jackson, Ohio. 
J. C. Pitman Estate, Penland, N. C. 
C. F. Wolfradt, 319 South 8th Street, Alhambra, Calif. 

A list of producers of crushed quartz follows: 

Consolidated Feldspar Corporation, Trenton, N. J. 
Harford Tale & Quartz Co., P. O. Box 63, Towson, Md. 
Ohio Quartz Products Corporation, Jackson, Ohio. _ 
Tennessee Mineral Products Corporation, Spruce Pine, N. C.
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A list of manufacturers of ground quartz follows: | 
Charlotte Chemical Laboratories, Inc., Charlotte, N. C. 

| Consolidated Feldspar Corporation, Trenton, N. J. | 
Eureka Flint & Spar Co., Trenton, N. J. 
Harford Tale & Quartz Co., P. O. Box 68, Towson, Md. 
Tennessee Mineral Products Corporation, Spruce Pine, N. C. | 

Ground sand and sandstone——Ground sand and sandstone are used 
| as abrasives in various cleaning and scouring compounds; a third to a 

fourth of the total domestic production now enters abrasive com- oe 
| pounds. The material so used is sold by companies producing glass i 

| sand and other special silica sands largely in the eastern and north- 
central United States; Illinois, New Jersey, Ohio, and Pennsylvania 
are among the largest producers. | | | 

| The following tables give production data from 1932 to 1936 both 
for the United States as a whole and for such States as can be shown. 

Ground sand and sandstone sold or used by producers in the United States, 1932-36 } 

Year Short tons Value Year | Shorttons| Value | 

| 1932. __..----------------]| 150,109} _ $875,749 |] 1935 2._-_...-.--____.-__]| 281, 665 | $1, 678, 295 | 
1933.________-_--_--------| 202,099 | 1, 106, 410 || 1936._._........-.-----...| 356,423 | 2) 146° 464 | 
1934.22} 248, 026 1, 392, 173 

1 Includes only finely ground material. Figures probably incomplete. . . 
2 Revised figures. 

Ground sand and sandstone sold or used by producers in the United States, 1935-36, 
by States } 7 | | 

1935 986 

. Short tons; Value {| Shorttons| Value . 

— WNinois_.-_ 2-222 66, 492 | $870, 488 | 82, 877 | 9483, 952 
Massachusetts. .......------------------- enna 995 §, 723 543 3, 324 
New Jersey..--.----.------.----------------------------| 266,097 | 2 308,170 17, Set 368, 323 

IO. 22 nnn nn en ee eee ene ee ’ ’ 
Pennsyivania. ? 62, 730 7 454, 947 { (°) (3) | 
Virginia and West Virginia...-..._..._.....--...._____- 32, 152 246, 534 41, 250 309, 926 
Undistributed 4.......-_..-.-..-1.--..2----sseeseee-| 53,199 | = 292433 | 1077855 646, 728 
a 2 281,665 | 21,678,295 | 356,423 | 2, 146, 464 

1 Includes only finely ground material. Figures probably incomplete. 
? Revised figures. 
3 included under ‘‘Undistributed.’”’ 
41935: California and Wisconsin; 1936: California, Missouri, Pennsylvania, and Wisconsin. 

The trends in the production of ground sand and sandstone since 
1919 are shown in figure 100. 

The quantities of ground sand and sandstone sold for different uses 
and the values of the quantities so used, together with the average oo 
values per ton for each use are shown in the following table. These 
data, available for the first time, cover 69 percent of the industry.
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Ground sand and sandstone sold or used by producers in the United States in 1936, 
| | by uses 1 | a 

. Value - | 

| - a - Short tons | 
Average 

Total value 
| | - | per ten 

Foundry .--------------ee2eeeeecceene eee cece eeceeeeeeeeeeeeeeeeee-| 26,810 | $143, 738 $5. 48 
Pottery. porcelain, and tile-----..-.-.-..--------------------------- 109, 644 848, 523 7.74 
Enamel_-__....-...-..-_---.--------------------~--- +--+ +--+ -- 19, 220 110, 454 5. 75 
Cleansing and scouring compound.-..._....------------------------- 58, 057 266, 314 . 4,59 
Other abrasive Use-_..._-..-.---------------------------------------|. 10, 874 48, 702 4, 48 
Filler_.._.------------------2- vee ew ee ee eeeeeeen en eeeeeeeeneneeeeeee 9, 325 49, 825 5.34 
Other_.----.---22 12 2--e-2eeceeeeeeeeeeseeeneneeereeeeeeseeneee--| 14,052 74,925 | 5. 33 

, So os 247,482 | 1, 542, 476 6.23 

4 Data represent 69 percent of the industry. | | 

_ The following companies reported production of ground sand and 
| sandstone in 1936: : | 

Central Silica Co., Zanesville, Ohio. — | 
- Cheshire White Quartz Sand Co., Cheshire, Mass. — 

| Del Monte Properties Co., 401 Crocker Building, San Francisco, Calif. | 
: Michigan Quartz Silica Co., Milwaukee, Wis. 

Minnesota Mining & Manufacturing Co., St. Paul, Minn. | | 
- National Pulverizing Co., Millville, N. J. | . | | 
National Silica Co., Oregon, I'l. 
National Silica Works, Berkeley Springs, W. Va. 

: _ New Jersey Pulverizing Co., 205 West Thirty-fourth Street, New York, N. Y. 
Ottawa Silica Co., Box 437, Ottawa, Il. 
Pennsylvania Glass Sand Corporation, Lewistown, Pa. (Grinds in New Jersey, 

Pennsylvania, and West Virginia.) 
| Pioneer Silica Products Co., R. F. D. 3, Pacific, Mo. 
- Potters Mining & Milling Co., East Liverpool, Ohio. 

Shenandoah Silica Co., P. O. Box 266, Trenton, N. J. - 
Standard Flint & Spar Corporation, Trenton, N. J. 
Standard Sanitary Manufacturing Co., Campo, Calif. 
Standard Silica Co., Box 407, Ottawa, Ill. 
Toledo Vitrified Brick Co., 1220 Madison Avenue, Toledo, Ohio. 

_ Wedron Silica Co., 38 South Dearborn Street, Chicago, Ill. 
White Rock Silica Co. of Wisconsin, Ine., Browntown, Wis. 

Abrasive sand.—The production of sand in the United States for 
abrasive purposes depends largely upon conditions in the dimension- 
stone and plate-glass industries, and production in recent years has 
followed the general industrial trend—a peak of 1,636,464 short tons 
in 1929, a low of 419,691 tons in 1932, and recovery to 816,540 tons 
in 1935, with a total value of $1,198,653, and an average value of $1.47 
a ton. Preliminary estimates indicate that of a total commercial 
production of sand and gravel of 119,660,060 tons in the United States 
in 1936 there were 960,000 tons of sand used for grinding and polishing 
having an average value of $1.38 and a total value of $1,320,000, a 
considerable increase over 1935. The relationships of abrasive sand 
to the rest of the sand and gravel industry are shown in the chapter on 
Sand and Gravel. 

SPECIAL SILICA STONE PRODUCTS 

Grindstones and pulpstones.—In 1936 most of the production of 
natural grindstones and pulpstones came from northeastern Ohio and 
western West Virginia; smaller quantities came from Skagit and Pierce
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Counties, Wash. Both the quantity and value of sales of erindstones | 

decreased compared with 1935. Sales of pulpstones in 1936 decreased 
in quantity but increased slightly in value. 

The following table shows the sale of these materials from 1932 to 

1936: 

_ _Grindstones and pulpstones sold by producers tn the United States, 1932-36 

ce | 

Do . = Grindstones  Pulpstones - Sm 
Year Oo me 

. Short i Value | Pieces " i Value 

1982... -enene ee eeeeee ee eeeeeeeeeeeeee----| «6,001 | $158,566 | = 483 1, 667 $88, 874 
1933...) s.--eseeseseessesssse-e-------| 1, 197 | 298, 174 855 2, 979 146, 076 

: 1934..-.-..-.----0 enn ene 9,781 | 285, 603 760 2, 849 177, 631 
1935. ._-.----..-2---22s---2----------------| 14,476 | 342, 864 948 3,111 162, 514 
1936. _-.----ss2se2s-------n-we-s---------| 10,708 | 334, 368 685 2, 472 163, 634 | 

. The general downward post-war trend in output of grindstones : 
from 1920 to 1932 was probably due to substitutions of manufac- 

tured abrasive wheels for natural grindstones. (See fig. 101.) Since | 

a) — : 50 

40 | | 7 | a - | 40 

| w | ; , _ | 5 

30 . - 7 _ | Ln - 308 

s \— | So 
| 3 20 | | | — d50 3 

. 2 Pulpstones 2 
- ‘ Ke 

IO et Sf 2 eee fh : — _ 0 

: 0 : o O . 0 

© _ De) 0 ~ O° — m wo ~ 

& & & ® 2 & 2 3 & 2 

FIGURE 101.—Trends in production of grindstones and pulpstones in the United States, 1919-36. 

1932, however, the production of grindstones has recovered mod- | 

erately. Figure 101 also indicates that the production of pulpstones 
has fluctuated only slightly since 1919. 

The companies reporting production of grindstones and pulpstones 
for commercial purposes in the United States in 1936, with locations 
of the quarries from which the stone was obtained, are as follows: 

Briar Hill Stone Co. (grindstones). Quarry and office at Glenmont, Holmes 
County, Ohio. 

C. & M. Quarries Co., Marietta, Ohio (pulpstones). Quarry at St. Marys, 
Pleasants County, W. Va. | 

Cleveland Quarries Co., Cleveland, Ohio (grindstones). Quarries at Amherst, 

Lorain County, Ohio; at Berea, Cuyahoga County, Ohio; and at Marietta, 

Washington County, Ohio. ; 
Constitution Stone Co., Constitution, Ohio (grindstones and pulpstones). 

Quarries at Constitution, Washington County, Ohio; at Crow Summit, Jackson 

ounty, W. Va. |
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General Stone Co., Amherst, Ohio (pulpstones). Quarry at Opekiska, Monon- 
galia County, W. Va. | , 

Hall Grindstone Co. (grindstones). Quarry and office at Marietta, Washington 
County, Ohio. | | 

Mount Pisbia Stone Co., Elyria, Ohio (grindstones). Quarry at Layland, 
Coshocton County, Ohio. 

Nicholl Stone Co., Lorain, Ohio (grindstones). Quarry at Kipton, Lorain 
County, Ohio. _ a | 

Ohio Valley Stone Co. (grindstones). Quarry and office at Marietta, Wash- 
ington County, Ohio. , | 

H. P. Scheel Co., Rockport, Wash. Quarry and office at Rockport, Skagit 
| County, Wash. . 

Smallwood-Low Stone Co., Fairmont, W. Va. (pulpstones). Quarry in Monon- 
galia County near Fairmont, W. Va. | oo | | 

Smallwood Stone Co., Union Trust Building, Cleveland, Ohio (pulpstones). 
Quarry at Opekiska, Monongalia County, W. Va. 

| Walker Cut Stone Co., Tacoma, Wash. (pulpstones). Quarry at Wilkeson, 
Pierce County, Wash. - 

| West Virginia Pulpstone Corporation, Builders Exchange Building, Cleveland, 
Ohio (pulpstones). Quarry at Morgantown, Monongalia County, W. Va. 

Oilstones and related products.—Sales of oilstones and related prod- - 
ucts of domestic origin were much greater in 1936 than in 1935 both 

_ In quantity and value; being greater in quantity than in any year 
: since 1929 and in value since 1930. The oilstones sold were manu- 

factured from novaculite quarried in Arkansas; the scythestones and 
| whetstones were made from sandstone from Ohio and Indiana and 

schist from New Hampshire; and fine-grain sandstones quarried in 
Indiana and Ohio were used as raw materials for the manufacture of 

_ rubbing stones. There were two new producers in this group in 
| 1986—the Bracher Agate & Abrasive Co., Summit, N. J., which 

) manufactured oilstones from Arkansas novaculite, and Gil H. Wootten, 
Hot Springs, Ark., who produced oilstones in Garland County, Ark. 

Oilstones and other whetstones, hones, scythestones, and rubbing stones sold by 
producers in the United States, 1932-36 | 

Year Short ; Value | Year Short tons Value 

1) 331 $63, 960 |} 1935.......-.-.-..-------- 439 $105, 589 1933_..-----.-----e------ 587 96, 597 || 1936......--.-.----..----- 752 121, 196 
1984___--..--.-----..----- 396 94, 419 

ee 

The manufacturers of oilstones and other whetstones, scythestones, 
and rubbing stones from natural stone in 1936 with the sources of their | 
raw materials, are as follows: | 

American Rubbing Stone Co., Cincinnati, Ohio (rubbing stones). Quarry at 
, Floyds Knobs, Floyd County, Ind. 

Bracher Agate & Abrasive Co., Summit, N. J. (oilstones). Manufactures stone 
obtained from Arkansas. 

Cleveland Quarries Co., Cleveland, Ohio (scythestones, lathe stones, and 
holystones). Quarries at Amherst, Lorain County, Ohio, and at Berea, Cuyahoga 
County, Ohio. 

Garland Whetstone & Kaolin Co., John C. Wolf, Hot Springs, Ark. (Produces 
| rough stone, in Garland County, for oilstones, some of which is shipped abroad, 

and some of which is sold to manufacturers in this country.) 
Lewis Whetstone Co., W. E. Lewis, Hot Springs, Ark. (Produces rough stone, 

in Garland County for oilstones, most of which is shipped to Germany.) 
Norton Pike Co., Littleton, N. H. (oilstones, whetstones, and scythestones). 

Production from Pike, Grafton County, N. H.; Hot Springs, Garland County, 
Ark.; McDermott, Scioto County, Ohio; and West Baden, Orange County, Ind. 

| (Quarries owned are in Arkansas and New Hampshire. Purchases stone from 
Ohio and Indiana.)
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on West Baden Whetstone Co. Quarries at West Baden, Ind. (Sells this stone to 
_ Norton Pike Co. Buys Arkansas and Ohio stone and manufactures it.) | 

Wootten, Gil H., Hot Springs, Ark. (oilstones). Produces rough stones in 
Garland County. | SO | 

Millstones-—The downward trend in the value of natural millstones 
produced in the United States, which began in 1935 after 2 years of 

. recovery from the low point of the depression in 1932, was stopped in | 
: 1936, and sales, which in 1935 had dropped to a value of $9,530, rose to | 

a $10,609 in 1936. The number of producers, which had reached 11 in oo 
1935, is reported to have decreased to 9. Sales were confined to two _ 
States, New York with six producers and Virginia with only three. | - 

: Production in 1936 was confined to millstones of conglomeratic and 
quartzitic types. Quarries yielding these types are known to have 
been in operation at two localities in the eastern United States—Ulster 
County, N. Y. (yielding the “Esopus” stone from the Shawangunk | 
conglomerate), and Brush Mountain, Montgomery County, Va. 

| (furnishing the “Brush Mountain” stone—a fine-grained quartzite). 
None of the granitic type of millstones, such as have come in recent 
years from Salisbury, Rowan County, N. C., are known to have been 
produced in 1936. SC 7 

The following table presents annual production data for natural 
millstones and related products both for the United States as a whole 
and for the various States from 1932 to 1936. | _ | 

Value of millstones, chasers, and dragstones sold by producers in the United States, 
| 1932-36 | 

New York . _ Other States ! Total . 

Year a i et 

Producers Value. | Producers Value | Producers Value 

1932__.__.--------------------- 5 $1, 850 2 $2, 600 7 $4, 450 | 
1933____......-.-..20s-2es---- 7 5, 187 2| 3,200 9 8, 387 ° 
1984__...2.------- +... -2 eee 5 3, 381 3 6, 720 8 10, 101 
193g | 8 4, 645 3 4s35| 1 | 9, 530 
1986....-.--------------e------ 6 5, 458 3 5, 151 9 10,609. °° 

i 1932-35: North Carolina and Virginia; 1936: Virginia. mc | 

The following are names and addresses of the producers who re- 
: ported sales of millstones and chasers of their own manufacture in 

the United States in 1936; the raw material from which the stones | 
were made was obtained from Ulster County, N. Y.; and Montgomery 
County, Va. | | 

Addis, Wilson C., Stone Co., R. D. 2, Laurence, Harry, Accord, N. Y. , 
Kerhonkson, N. Y. Olinger, P. L. (Virginia Abrasive Co.), 

Coddington, George, Accord, N. Y. Blacksburg, Va. | 
Coddington, Oscar, Accord, N. Y. Shealor, J. Fred (Virginia Millstone 
Decker, Floyd, Kerhonkson, N. Y. Co.), R. D. 2, Blacksburg, Va. 
Esopus Millstone Co., High Falls, N. Y.| Snider, R. E., Cambria, Va. 

Flint lining and grinding pebbles.—In certain American mineral 
industries that require a ground product with a minimum iron content, 
there is a continuing but moderate demand for noncontaminating 
grinding materials, such as flint lining and grinding pebbles. In 
recent years this demand has been met by two producers in the cen- 
tral and western United States. In 1936 there was only one producer 
of these materials—the Jasper Stone Co., Sioux City, Iowa—which
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reported the sale of cut cubes and tube-mill liners made from quartzite 
quarried near Jasper, Rock County, Minn. This company reported 
better economic conditions in 1936 and a large increase in output. 
No beach pebbles from the Pacific Ocean front in San Diego County, 
Calif., were marketed in 1936, as in recent past years, as the business 

_ formerly conducted by John T. Momand was discontinued. | 

| Pebbles for grinding and flint lining for tube mills sold or used by producers in the 
| | United States, 1932-36 | BS 

| Year Short tons Value | a Year » Short : Value , 

1052. fone} 13,070 |] 995. mt 
1933.....-_--.--..-.._--_ 8, 709 47,011 || 1936..-...--.------.-.-.-|  @) (1) 
1934........._____.___._. (2) Q) | : a a oo 

1 Bureau of Mines not at liberty to publish figures. - | | . | | 

| NATURAL SILICATE ABRASIVES = 
) Pumice and pumicite.—Although commercial deposits of pumice and > 

pumicite occur in many parts of the central and western United States, 
pumice —a cellular glassy lava was produced in 1936 only in California 
and New Mexico; and pumicite—finely divided glassy particles | 

| ejected during volcanic eruptions, known also as volcanic .ash and 
volcanic dust-—-was produced in 1936 in California, Oklahoma, Kan- 
sas, and Nebraska. The pumice deposit near Grants, N. Mex., is 
said to yield a product similar to the Italian pumice. | 

Sales of pumice and pumicite in 1936 were considerably larger in | 
both quantity and value than in 1935. The following table shows the 
quantity and value of pumice and pumicite sold or used by producers 
for 1932-36. The next table shows sales according to uses. Most of 
the material was used for cleansing and scouring compounds and hand 
soaps. Sales for concrete admixture and concrete aggregate were the 
second most important outlet, and showed a large increase over 1935. 
Sales for acoustic plaster were also larger than in 1935. 

: The trend in the production of pumice and pumicite during post- 
war years is shown in figure 100. 

Pumice and pumicite sold or used by producers in the United States, 1932-36 

Year Short tons Value | Year Short tons Value 

1932_....----------------- 53, 214 $235, 204 |} J9851_____.--_-.- ee “60,000 $247, 076 
1933_..-.---.-----------_- 61, 220 241, 834 || 1936___..-----_---_-______ 72, 915 328, 406 
1934_..-------------------- 56, 169 207, 058 

1 Revised figures.
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Pumice and pumicite sold or used by producers. in the Uuited States, 1935-36, by uses 

, | fo 1985 1936 

Use. OO : Value | Value | 

. | Short |. —S Sort | 
tons tons 

7 Total | Average Total | Average | 

Cleansing and scouring compounds and . 
: hand soaps...-.---.--..----.-----------| 50,640 | $176, 456 $3.48 | 52,270 | $190, 581 $3.65 ca 

. Other abrasive uses (unspecified) - -------- 927 9, 438 10. 18 (4) (1) (*) 
Concrete admixture and concrete aggre- 
gate___.-------------- =e eee nee 2683 | 24,776 26.99 | 13,959 | 55,862 4. 00 

Acoustic plaster. .....--------------------- 2,860 | 37, 742 13. 20 3, 866 58, 789 15. 21 

Miscellaneous uses 3____------------------| 74,890 | ? 18, 664 2 3.82 2, 820 23, 174 8. 22 

. . . 260,000 | 2 247,076 | 24.12] 72,915 | 328, 406 4. 50 | 

1 Included with “Miscellaneous.” : | : 
2 Revised figures. 
3 1935: Includes material used in asphalt, grading roads, chicken litter, filtering, manufacture of cement, 

. rock gardens and landscaping, floor sweep, insecticide, and some unspecified uses; 1936: Includes material 

used in asphalt, grading roads, chicken litter, filtering, heat or cold insulating medium, other abrasive uses 

(unspecified), paints, floor sweep, and some unspecified uses. — | | 

The companies reporting production and sales of pumice and 

pumicite in the United States in 1936, with locations of the deposits 
from which the materials were obtained, were as follows: | | 

| Barnsdall Tripoli Corporation, Seneca, Mo. Deposit at Grants, Valencia 

County, N. Mex. : 
Basalt Rock Co., Inc. Deposit and office at Napa, Napa County, Calif. 

Brown, Charles. Deposit and office at Shoshone, Inyo County, Calif. 
Calaveras Cement Co., 315 Montgomery Street, San Francisco, Calif. Deposit 

at Wallace, Calaveras County, Calif. 
California Quarries Corporation, 1800 Quinby Building, Los Angeles, Calif. 

Deposit in Mono County near Laws, Calif. 
Chamberlain Co., Inc., 2550 East Ninth Street, Los Angeles, Calif. Deposit 

near Calipatria, Imperial County, Calif. | 

The Cudahy Packing Co., 221 North La Salle Street, Chicago, Ill. Deposits 

at Fowler, Meade County, Kans., and at Saltdale, Kern County, Calif. 

a The Davidson Pumice Co., Norton, Kans. Deposits at Calvert, Norton _ | 

County, Meade, Meade County, and Natoma, Osborne County, Kans. a 

Dodson Concrete Board: Co., 1463 Barwise Avenue, Wichita, Kans. Deposit 

at Wilson, Ellsworth County, Kans. , ( 
Friant Pumice Co., 816 Pacific Southwest Building, Fresno, Calif. Deposit in 

Madera County near Friant (Fresno County), Calif. (Successor to Bennett & : 

ourdan.) | 

La Rue Axtell Pumice Co., Eustis, Nebr. Deposits at Eustis, Frontier County, 
and Ingham, Lincoln County, Nebr. . | 

Little Lake Pumice Co., 1204 South Monterey Street, Alhambra, Calif. Deposit 

near Little Lake, Inyo County, Calif. : | 

Mid-Co Products Co., 238 Railway Exchange Building, Kansas City, Mo. 

Deposits at Meade, Meade County, and in Grant County near Satanta (Haskell 
County), Kans., and near Gate, Beaver County, Okla. 

Pearl Pumice Quarries, Box 565, Monticello Way, Napa, Calif. Deposit near 

Napa, Napa County, Calif. 
Pumicite Co., 4025 Clara Avenue, St. Louis, Mo. Deposit at Fowler, Meade 

County, Kans. 
Red Eagle Placer Mining Claim (M. L. Francis), R. F. D., Creston, Calif. 

Deposit near Creston, San Luis Obispo County, Calif. 
Tonopah & Tidewater Railway, 510 West Sixth Street, Los Angeles, Calif. 

Deposit at Shoshone, Inyo County, Calif. 

Garnet.—The industrial recovery in the United States in recent 

years has resulted in a greater demand for garnet as an industrial 
abrasive. Production in 1936—3,820 tons with a value of $315,913— 
was nearly double the output and more than double the value in 1932,



, | 1296 MINHRALS YEARBOOK, 1937 

the low point in abrasive-garnet production. There were increases of 
25 percent in quantity and 23 percent in value in 1936 over 1935. 
Garnet was produced and marketed in 1936 in New York, New Hamp- 
shire, and North Carolina. Increased sales due to better business con- 
ditions were reported in both New York and New Hampshire. New | 
York, which produced a grade of abrasive garnet recognized as the 

: world standard, was the leading shipper. The garnet produced in 
North Carolina was recovered as a byproduct of kyanite operations. 
Production by individual States cannot be given because there were 
less than three producers in each. | | 

Little interest was taken in 1936 in other possible garnet deposits in. 
| the United States because the productive capacity of existing plants 

exceeded trade demands. - | 
Most of the garnet sold in 1936 was for use in the manufacture of 

garnet paper and cloth for the woodworking and shoe-manufacturing 
| industries. | | 

Prices of garnet concentrates were unchanged throughout 1936 from _ 
those at the end of 1935, according to quotations in the Engineering 
and Mining Journal (Metal and Mineral Markets). Adirondack (New 
York) garnet concentrates, f. o. b. mines, were constant at $85 a ton, _ 
and New Hampshire garnet concentrates, f. 0. b. mines, remained at 
$30 a ton. Quotations for Spanish garnet, c. i. f. port of entry, were 
$60 a ton throughout 1936. — 7 

| _ The following table shows the quantity and value of abrasive garnet , 
, sold or used by the producers since 1932. | : 

Abrasive garnet sold or used by producers in the United States, 1932-36 | 

Year Short tons Value Year Short. tans Value 

| 1932__ 2-2-2222 1, 950 $147, 350 || 1935... ....---.----- 22 3, 060 $256, 520 
1983... ..22202.2-------_--- 2, 794 224,717 |) 1986... --.2--- 3, 820 315, 913 
1934... ee 2, 591 214, 815 

_ The companies reporting sales of garnet in the United States in 
1936, with locations of the deposits from which the garnet was ob- 
tamed, are as follows: | 

Barton Mines Corporation, North Creek, Warren County, N. Y. Deposit on 
Gore Mountain, Warren County, N. Y. 

Celo Mines, Inc., Burnsville, N. C. Recovered as a byproduct from kyanite 
mines near Burnsville, Yancey County, N. C. : 

Davenport Garnet Co., South Danbury, N. H. Deposit near Wilmot, Merri- 
mack County, N. H. | 

Warren County Garnet Mills, Inc., 149 Orange Street, Newark, N. J. Deposit 
near Riparius, Warren County, N. Y. 

| , Trends in production of garnet and artificial abrasives—silicon 
carbide and aluminum oxide—since 1920 compared with the Federal 
Reserve Board index of industrial production are shown in figure 102. 
The index of production of artificial abrasives has fluctuated about the 
index of industrial production but with increasing amplitude, whereas 
from about 1925 until 1932 the index of garnet sales fell farther below 
the industrial index. Since 1932 sales of garnet have responded to 
the industrial recovery, and the trend of the index of garnet sales has 
been upward. |
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a NATURAL ALUMINA ABRASIVES 

Corundum.—Corundum has not been mined in the United States 
since 1918, and so far as is known regular annual production ceased in 
1906. The domestic demand for crude corundum in 1936 was satis- 
fied by the importation of 4,790 short tons valued at $290,221, chiefly 
from the Union of South Africa. Imports have increased steadily in 
recent years from 188 tons in 1932. The corundum is exported from 
the Union of South Africa principally in the form of loose crystals | 

| and fragments more than one-eighth inch in size. Only small quanti- ~ 
ties of boulder corundum are exported. Virtually all the corundum 
exported from the Union of South Africa in 1935 came to the United 
States. Most of the material is obtained from deposits on farms in 
northern and northeastern Transvaal, where the corundum crystals ) 
are gathered by small-farm owners from the weathered outcrops of 

Silicon carbide 

{EAH ; 100 A\ >= /\ 100 

y WANY, \ / 

40 ae one _oor 40 . eee 

____-F¢un2-102.—Ratio-of indexes ef production-of garnet and_of silicon-carbide-and artificial aluminum oxide———________ 
( 3 average==100) to the Federal Reserve Board index of industrial production (1923-25 average==100), . 

corundum-bearing veins. These deposits have been described recently | 
by W. Kupferberger.’ | ! 
Emery.—The best varieties of emery are naturally occurring, 

eranular, intimate intermixtures of corundum and magnetite; the 
impure varieties contain also important quantities of hematite and 
spinel. Commercial deposits of emery occur in few localities in the . 
United States, and production in recent years has been confined toa 
deposit of spinel-bearing emery near Peekskill, Westchester County, 
N. Y. The deposits in other localities have either been exhausted 
commercially or cannot under existing conditions meet the competi- 
tion of domestic or imported Greek and Turkish emery. 

Several theories have been suggested as to the origin of the Peeks- 
kill emery deposits, which are associated with the Cortlandt series of 
basic intrusives a short distance south and east of Peekskill. The 
most recent study,’ by J. W. Butler, Jr., describes these deposits in 
detail and concludes that the emery was formed by emanations re- 

2 Kupferberger, W., Corundum in the Union of South Africa: Union of South Africa, Dept. Mines, Geol. | 
Ser., Bull. 6, Pretoria, 1935, 81 pp., 1 text fig. (map), 1 pl. (geol. map). 

193 8 pons Ja Jr., Origin of the Emery Deposits near Peekskill, N. Y.: Am. Mineral., vol. 21, no. 9,
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leased by the basic magma during intrusion, the magmatic emanations 
passing through the Manhattan-schist country rock only a short 

| distance ahead of the magma. | 
The general trend in domestic production of emery has been down- 

ward since the World War and reached the lowest point in many 
, | years in 1935, when shipments were only 176 short tons. In 1936 pro- 

| duction increased, and 325 tons were reported sold. The quantity of 
| emery sold or used by domestic producers from 1932 to 1936 is shown 

in the following table. | 

_ Emery sold or used by producers in the United States, 1932-36 

Year Short tons Value Year Short tons Value 

1982_..---..--------------| 250 $2, 781 || 1935_.---.-----------2-2-- 176 $1,606 | 
| 1933__.--...-..--.--20- 1, 056 12, 283 || 1936.......--..-...--.-- 325 2900 

1934._____-..-...--.. 200 i399} 1,800 | | 

Sales of emery in 1936 were reported by only one company: Smith 
& Ells, Peekskill, N. Y.; deposit near Peekskill, Westchester County, 
N. Y. The emery mine formerly operated by the Keystone Emery 

| Mills near Peekskill, Westchester County, N. Y., was leased to Joseph 
de Luca, Peekskill, N. Y., in 1935 but was not operated during 1935 
or 1936. 

| 
NATURAL CARBON ABRASIVES 

Abrasive or industrial diamonds.—Two types of industrial diamonds 
| are used in the United States—black diamonds (carbonados) and 

| bort—the present demand for which is met by importations. The | 
| black diamonds, which come chiefly from the State of Bahia (Brazil) 

are reputed to be harder than the gem varieties of diamond and are 
considered especially valuable for cutting tools because they have no 
cleavage. The other variety of abrasive diamond (bort) is obtained 
chiefly from the Union of South Africa and consists of cull stones from 
the gem-diamond industry. Imports of abrasive diamonds in 1936 
were valued at $4,410,819, a slight increase over 1935, and included 
3,779 carats of bort; 1,166,094 carats of glaziers’, engravers’, and 
miners’ stones; and an unrecorded quantity of diamond dust valued 
at $2,537. 
Diamonds have been produced commercially at only one locality in 

the United States—near Murfreesboro, Pike County, Ark. About 
300 carats of gem stones and bort were recovered there in 1932, but 
no production is known to have been made there since. In 1936, 
however, considerable interest is stated to have been shown in the 
future development of this field as a result of the general recovery in 
business. 

ARTIFICIAL ABRASIVES 

Artificial abrasives may be divided into three main groups: (1) 
Metallic abrasives, such as crushed steel, steel shot, and steel wool; 
(2) metallic carbides, chiefly silicon carbide; and (3) synthetic alumi- 
num oxide. The table that follows gives the production of silicon 
carbide, aluminum oxide, and metallic abrasives. These materials 
compete with the natural abrasives, such as emery, corundum, and 
garnet. The figures represent the total output of crude material,
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that is, the crude abrasive material ready for sale as such or ready | 
for the first step in its reduction to abrasive grain. The figures for | 
1936, which represent the crude product alone, are not strictly com- 
parable with those of previous years, when several manufacturers 
included the value of grains or additional expenditures. | | 

Crude artificial abrasives sold, shipped, or used, from manufacturing plants in . 
| the United States and Canada, 1932-36 | 

| Silicon carbide ! Aluminum oxide! Metallic abrasives Total | | — 

Year . oe. 

: Short Value Short Value | Short Value | Bhort Value 

1982... eee 11, 593 | $1,066, 064 '| 18,835 | $1,400,420 | 8,482 | $410,264 | 38,910 |$2, 876, 748 
1933__..---------------| 16,606 | 1,715,989 | 30,778 | 2,436,962 | 6,844 | 381,314 54, 228 | 4, 534, 265 
1934. .._.-.------------| 18,038 | 1,753,019 | 46,496 | 3,665,226 | 10,312 | 554, 452 74, 846 | 5, 972, 697 
1935_...---------------| 24, 266 | 2, 164,728 | 49,990 | 3, 784,726 | 14,593 | 741, 633 88, 849 | 6, 691, 087 
eee 29, 342 | 2? 2,189,919 | 69,825 | 2 3, 913, 155 24, 667 |1, 221,912 | 128, 834 |27, 274, 986 

1 Includes material used for refractoriesfand other nonabrasive uses. | 
| 3 Value of crude only; value of some grain included prior to 1936. 

Not all the output of these materials is used for abrasive purposes 
A large but undetermined part of the silicon carbide and aluminum | 

_ oxide produced is used for refractory and other purposes not within 
the abrasive field. The total output is shown here because it is 
thought that the proportion used as abrasive material has not fluc- 
tuated so widely in recent years as to destroy the value of these 
figures for comparison with the statistics of natural abrasives. 

Figure 102 shows the trends since 1920 in the combined production 
of silicon carbide and artificial aluminum oxide with reference to | 
industrial production, as represented by the Federal Reserve Board : 
index. : 

MISCELLANEOUS ABRASIVE MATERIALS 

——-}n-addition-to-the materials -already-discussed-severat-other-com=——-— 
modities are used for abrasive purposes. These include a variety of 
oxides, silicates, and a carbonate. The oxides are all very fine | 
grained materials and are used as final polishing agents. The oxides 
so used are tin oxide, or a mixture of tin oxide and oxalic acid, termed 7 
“putty powder’’; rouge and crocus, forms of ferric oxide; chromium | 
oxide; magnesium oxide or magnesia; manganese dioxide; and pure, 
high-grade lime. Silicates included in this miscellaneous group are 
river silt, clay (both natural and highly burned), and pulverized 
feldspar, all of which are utilized as abrasives, and clay and talc, 
which are used as polishing agents. Whiting (calcium carbonate) is 
used as a polishing agent. 

FOREIGN TRADE * 

The total value of abrasive materials imported for consumption in 
the United States in 1936 was $5,160,524, of which 85 percent was the 
value of industrial diamonds; the value of the imports was less than 1 
percent higher than in 1935. Exports increased 5 percent in 1936, 
gains in abrasive wheels and other natural abrasives more than ~ 
counter-balancing the decrease in the value of the exports of grind- 
stones. 

"4 Figures on im gures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce.
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| The following table summarizes the value of the abrasive materials 
imported for consumption in the United States from 1932 to 1936; 
the quantity and value of imports from 1934 to 1936, by kinds; and 
the value of domestic materials exported from the United States from 
1932 to 1936. | 

Abrasive materials imported for consumption in the United States, 1934-36, by kinds 

1934 1935 1936 

i Kind | | __—__<_— 

. Quantity! Value |Quantity| Value | Quantity| Value 

Millstones and burrstones: 
Rough or unmanufactured 

_ short tons__ 6 $483 1 $137 |____._-.--|-_.---_.-- 
Bound up into millstones.......do____ 17 1, 689 19 1, 927 24 $2, 228 . 

Grindstones, finished or unfinished .do-_-___ 379 14, 085 598 20, 895 815 24, 638 
Hones, oilstones, and whetstones___.do-__- 68 35, 143 101 53, 563 87 41, 252 
mery: 

Ore_._.---.--.--.---------------d0__.- 3, 428 41, 537 4, 805 64, 909 6, 217 77, 548 
Grains, ground, pulverized, or re- . 
fined _....-....--..-....... pounds... (1) (1) (1) (1) (1) -(1) 

Paper and cloth of emery or corun- 
dum.......-..---..--------pounds-__ (?) 26, 185 (2) 22, 747 (2) * 18, 215 

Wheels, files, and other manufactures . 
of which emery or corundum is the 
material of chief value..._...pounds._; 81, 131 47,882 | 108,382 62,506 | 186, 966 78, 677 

Corundum (see also ‘‘Emery’’): . 
Ore_.-._.---.-------------short tons_- 2,187 | 134, 884 5,056 | 309, 194 4, 790 290, 221 

- . Grains, ground, pulverized, or re- 
' fined. .---....-_____..-...pounds._| 191, 855 15,935 | 1114, 801 17,815 | 1390, 111 30, 125 

zripol and rottenstone..........--.do__.- 1, 587 37, 853 . 1,590 24, 925 522 11, 759 
umice: 

Crude or manufactured_.......-do___. 7,091 60, 343 . 8, 741 65, 696 7, 041 54, 580 
Manufactures of, or of which pumice 

is the component material of chief 
value____.............-.short tons_- (8) 22, 929 (3) 32, 536 (8) 29, 931 

Diamond: 
: Bort__....--..---...-----..-._carats__ 1, 838 37, 820 3, 039 43, 333 3, 779 79, 679 

Dust. ......--...--.-.-------pounds__ (8) 31, 162 (3) 54, 858 (3) 2, 537 
Glaziers’ and engravers’, unset, and 
miners’_.__.-.-.-_..-__-_-__carats__| 526, 007 |2, 862,349 | 954, 589 /4, 293, 611 |1, 166, 094 | 4,328, 603 

Flint, flints, and flint stones, unground 
| short tons_. 5,154 | -45, 602 8, 768 66, 727 9, 910 90, 531 

_.------~-|8, 405, 881 |_---___.__|5, 125, 379 |__--.-----| 5, 160, 524 

1 Emery included with corundum; not separately classified. 
2 2.956 reams in 1934, 2,507 reams in 1935, 2,494 reams in 1936; weight not recorded. 
3 Quantity not recorded. 

Value of abrasive materials imported for consumption in the United States, 1932-36 

Material 1932 1933 1934 1935 1936 

Millstones and burrstones...........-_---_----.-.--.] $1, 794 $1, 123 $2, 172 $2, 064 $2, 228 
Grindstones-____...---.-_----.--_-.--..-.------------ 14, 196 13, 615 14, 085 20, 895 24, 638 
Hones, oilstones, and whetstones__.._.....------.---} 15, 548 29, 968 35, 143 53, 563 41, 252 
Emery and corundum-__......-.-_-__-_-___.-...-...| 107,199 | 170,921 | 256,423 | 467,171 494, 786 
Garnet. _._..--_.-.-----__-_.---.----------- +--+ e+e 356 20 |__---_____|_---------|_--------- 
Tripoli and rottenstone______...-..-.---.----.--.---.| 39, 055 57, 029 37, 853 24, 925 11, 759 
Pumice...__.._.--..----.----------- ~~ 51, 062 75, 422 83, 272 98, 2382 84, 511 
Diamond: 

Dust and bort._._____.--------.-----L-.--------- 12, 860 47, 092 68, 982 98, 191 82, 216 
Glaziers’ and engravers’, unset, and miners’ _.___{1, 061, 823 |1, 263; 156 |2, 862, 349 |4, 293,611 | 4,328, 603 

Flint, flints, and fiint stones, unground.__.-..-...-..| 27, 217 29, 485 45, 602 66, 727 90, 531 

Value of domestic abrasive materials exported from the United States, 1932-36 

Material 1932 1933 | 1934 1935 1936 

Grindstones.._.._..........-_._----__-____----------| $85,528 | $88,950 | $143, 626 | $148,943 | $140,614 
Abrasive wheels, emery and other_____-...__._-._.--] 64,069 | 213,087 | 113,118 |) 116,376 124, 471 
All other natural abrasives, hones, whetstones, etc ...| 147,469 | 158,812 | 254,515 | 250, 228 277, 463 

|
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Continued improvement in industrial activity throughout the world 
_____during 1936 was reflected in increased demand for sulphur. World  —-—s_—- 

production of native sulphur, supplemented by the recovery of ele- 
mental sulphur from sulphide ores and from the manufacture of fuel _ 
gases, increased substantially. Exports of crude sulphur from the 
United States, the principal supplier, increased 36 percent over 1935; 
production and exports from Japan also increased. Spain, Japan, and 
Norway were the principal producers of pyrites, but operations in the 
first country were hampered by the civil war. | 

Consumption of both sulphur and pyrites in the United States in- 
creased in 1936, and domestic production of pyrites rose to a new peak. 
In the sulphur industry the year was characterized by increased pro- 
duction, increased shipments, increased exports, and a steady price. 
Increases in severance taxes in the two principal producing States 
were of immediate concern to domestic producers in 1936. The fol- 
lowing table outlines the principal features of the domestic situation 
in recent years. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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| Salient statistics of the sulphur industry in the United States, 1925-29 (average) and 
1983-36 

. 1925-29 
average 1933 1934 | 1935 1936 | 

Sulphur: . 
Production of crude sulphur . 

long tons__} 1, 951, 034 1, 406, 063 1, 421, 473 | 1, 632, 590 2, 016, 338 

Shipments of crude sulphur: a 
| For domestic consumption..do____| 1,397,411 | 1,114,853 | 1,106,723 | 1, 232, 607 1, 421, 621 

For export. .........__.._...do____ 707, 175 §22, 515 507, 115 402, 383 547, 199 

. Total shipments._........do_._.| 2,104,586 | 1, 637, 368 1, 613, 838 | 1, 634, 990 1, 968, 820 
Imports__.._------..-----------.d0__.- (1,896 4,773 5, 839 1, 763 530 
Exports of treated sulphur. __._.do___. 11, 956 8, 763 10, 112 | 10, 916 19, 708 

‘ Producers’ stocks at end of year-do_.._| 2,413,000 | 3,300,000 | 3,100,000 | 3,100, 000 3, 100, 000 
Price of crude sulphur f. o. b. mines, 

per long ton...__-_...---..----......| ‘ $17.50 $18 $18 $18 $18 
Pyrites: 

. _ Production................-long tons__ 273, 936 284, 311 432, 524 1514, 192 547, 236 
 Imports.........--.--.--.---....d0___. 373, 186 374, 417 366, 315 397, 113 429, 313 
Price of imported pyrites c. i. f. At- |. 

, lantie ports__cents per long-ton unit__ 12-13 12-13 12-13 12-13 12-13 
Sulphuric acid: Production of byproduct 

' sulphuric acid (60° B.) at copper and 
_ zine plants................--short tons__} 1, 118, 453 656, 102 575, 660 603, 627 (2) 

1 Revise. figures. a - 
2 Figures not yet available. 

~The total production of sulphur in the United States through 1936 
has amounted to more than 38 million long tons. Virtually the entire : 
output has been made since 1900. The principal trends in the domes- 

. tic sulphur and pyrites industries during the twentieth century are 
| | shown in figures 103 and 104. 

3 
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FIGURE 103.—Domestic production, domestic shipments, exports, and imports of crude sulphur, 
1900-1936 
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FIGURE 104.—Domestice production and imports of pyrites, 1900-1936. 

SULPHUR 

Domestic production.—Production of sulphur in the United States in 
1936 totaled 2,016,338 long tons, an increase of 24 percent over the 
1,632,590 tons produced in 1935. The 1936 output was the largest
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: since 1931. Shipments in 1936 were 1,968,820 tons, an increase of 20 | 
percent over 1935 and the largest since 1930. The following table 
records American sulphur production and shipments from 1932 to 1936. | 

Sulphur produced and shipped in the United States, 1932-36 | 

Shipped _ | | Shipped | 
Produced |}—————__—_—_ -Produced. |---|, Year Year | 
] t : ] tons : (long tons) Long tons Approx (long tons) Long tons -Approxi- cm 

1932_.... -.-- 890, 440 | 1,108, 852 | $20,000,000 || 1935........_.] 1,632,590 | 1,634,990 | $29, 300, 000 
1933__.....--_} 1,406,063 | . 1, 637,368 | 29,500,000 |} 1936......._.-] 2,016,338 | 1,968,820 | 35,400, 000 

. 1934__........] 1,421,473 | 1,613,838 | 28, 900, 000 

Highty-five percent of the domestic output of sulphur reported for 
1936 came from Texas and the bulk of the remainder from Louisiana. 
California and Utah produced only 4,947 long tons. Thus the two 
States, Texas and Louisiana, produced more than 99 percent of the | 
domestic output. 

The following table lists the sulphur mines in the United States 
active in 1936. 

| Mines that produced sulphur in the United States in 1936 : 

Operating company Name of mine Location of mine 

California: ‘ | | 
Sulphur Diggers, Inc__.--_.---.-----------| Crater_._.---.-----.| Inyo County. 
Sulphur Products Co.....-.......--..-----| Sulphur Queen-.-.-_-. Do. 

Louisiana: | 
Freeport Sulphur Co..........-.-----.-...}| Grande Ecaille_.....| Plaquemines Parish. 

r Jefferson Lake Oil Co., Inc__.--.-.---...--| Lake Peigneur_.-._-| Iberia Parish. 
xXas: . 

. ° ‘Duval Texas Sulphur Co___...........-..-} Boling Dome-___.__-| Boling, Wharton County. 
Freeport Sulphur Co.......-...------.----| Hoskins Mound_-....| Freeport, Brazoria County. 
Texas Gulf Sulphur Co_...-.-._-_-.--..-.--| Big Hill Dome-_-_---_| Gulf, Matagorda County. 
D0. nnn nnn ---2--------------| Boling Dome......--| Newgulf, Wharton County. 
Do....---------.----------------------| Long Point Dome_..| Long Point, Fort Bend County. 

Utah: Utah Sulphur Industries...............| Utah Sulphur In- | Beaver, Beaver County. 
dustries. 

Stocks.—Production exceeded shipments by a relatively small 
amount in 1936, resulting in a small increase in stocks. Such stocks, 

- however, are large, amounting to 3,100,000 long tons on December 
31, 1936.. 

Price.—The average quoted price for sulphur, as reported by trade | 
journals, was unchanged at $18 a ton f. o. b. mines throughout 1936. 
Spot prices for carlots were quoted at $21 per ton. | 

Byproduct sulphuric acid.—Treatment of copper and zinc ores | 
yields large quantities of sulphur, which are recovered at the mills as 
a pyrites concentrate or at the smelters as sulphuric acid. Production 
of pyrites concentrate is discussed in the pyrites section of this report. 
In smelting copper and zinc concentrates the sulphur is driven off as 
sulphur dioxide gas, which is used at many smelters in the manu- 
facture of sulphuric acid. About 150,000 tons of sulphur were re- 
covered as sulphuric acid annually from this source during the 5 
years ended in 1935. Such sulphur is not included in the sulphur- 
production figures for the United States. a 

The following table gives the output of sulphuric acid as a byproduct 
at both copper- and zinc-smelting plants and represents virtually all
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_ the byproduct acid produced in the United States. The acid reported _ 
- is only that made from the sulphur content of the sulphide ores. The 

_ figures for 1934 and 1935 do not include the acid made from pyrites _ 
concentrate in Tennessee but do include the relatively small amount 

_ of acid made from pyrites concentrate in Wisconsin. For 1931-33 
| pyrites acid from both States is included. The figures for production 

of acid at copper plants exclude that made at Anaconda in 1933-35. | 
Data for 1936 are not yet available. 

: Byproduct sulphuric acid (expressed as 60° B.) produced at copper and zinc plants | 
| in the United States, 1931-35, in short tons | : 

: . 1931 | 1932 1933 1984 1935 | 

Copper plants............-----------------| 436111 | 258,904} 1 301,075 | 12 168,676 | 12 160,151 
Zine plants.......---.---..-.-.-.-.--.-....| 426,618 | 341,340 | ~ 355,027 | 406, 984 443, 476 

862,729 | 600, 384 | 1 656, 102 | 12575,660 | 12 603,627 

1 Excludes acid made by Anaconda Copper Mining Co. Part of the acid made by this company in 1931 
. and 1932 was from pyrites concentrate and all of the acid made in 1933-35 was from this source. 

. 3 Excludes acid made from pyrites concantrate in Tennessee.. 

| Byproduct sulphur.—A small amount of byproduct sulphur is pro- 
duced annually incident to the purification of manufactured fuel gas. 

7 In 1934, 1,500 long tons of sulphur were produced from this source. 
) , Only a minor part of the output is marketed; the remainder is stored 

mo or accumulated in dumps at the various plants. Such output is not 
| included in the sulphur-production figures for the United States. 
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* 1GURE 105.—Comparison of index of domestic sulphur consumption with the Federal Reserve Buard 
index of industrial activity, 1921-36. 

Consumption.—The diversified application of sulphur in industry 
tends to preserve a consumption commensurate with the general 
rate of business activity, as shown in figure 105 which compares the 
index of domestic sulphur consumption with that of industrial produc- 
tion as established by the Federal Reserve Board. 

The apparent domestic consumption of sulphur in 1936 was greater 
than in any year since 1929. Sulphur consumption from 1932 to 1936 
is shown in the following table, in which it is assumed that stocks in 
consumers’ hands are small and constant.
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Apparent consumption of sulphur in the United States, 1982-36, in long tons | | 
ee L/L -eE_———” re AS —— ee 

1932 1933 1934 1935 1936 

Shipments..........--..-------------------| 1,108,852 } 1,637,368 | 1, 613,838 | 1, 634,990 | 1, 968, 820 
Imports - ..--------------------------------|------------ 4,773 5, 839 1, 763 530 

1, 108,852 | 1,642,141 | 1,619,677 | 1, 686, 753 1, 969, 350 

Exports: 
Crude......-..------------------------] 852,610 | 522, 515 507, 115 402, 383 547, 199 - 

Refined.......-..---..---------=------- 7,270| 8, 763 10, 112 10,916 19, 708 
| 359, 880 531, 278 517, 227 413, 299 566, 907 | _ 

Apparent consumption.......-.----- 748,972 | 1,110,863 | 1,102,450 | 1, 2238, 454 1, 402, 443 

—— 

. 

The consumption of sulphur in various domestic industries from 
1932 to 1936 has been estimated by Chemical and Metallurgical Engi- : 
neering as follows: - 

| Sulphur consumed in the United States, 1932-36, by uses, in long tons 7 

an 

| Use 1932 1933 1984 | 1985 1936 a 

Heavy chemicals-_....-..------------------ 298, 000 
Electrochemicals.........----------------- 13, 000 491, 000 512, 000 555, 000 620, 000 
Fine chemicals. ....--..--.---------------- 10, 000 
Fertilizer and insecticides_.-....-.--------- 155, 000 242, 000 247, 000 239, 000 266, 000 

' Pulp and paper-_.......-------------------- 153, 000 197, 000 176, 000 204, 000 260, 000 

Explosives_......--------------------------} 27, 000 37, 000 43, 000 42, 000 53, 000 

Dyes and coal-tar products --_-...---------- 34,000 | 40, 000 34, 000 39, 000 46, 000 
Rubber.-.--.------------------------------ 18, 000 24, 000 30, 000 33, 000 39, 000 

Paint and varnish_.----.------.----------- 4, 000 4, 000 4, 000 48, 000 54, 000 

Food products_........--------------------] | 4, 000 4, 000 4, 000 4, 000 4, 500. 

Miscellaneous- -_-.-.---------------------- 40, 000 75, 000 60, 000 68, 500 78, 000 . 

756,000 } 1,114,000 } 1,110,000; 1, 232, 500 1, 420, 500 

ee CS SSSR 

- Rather extensive research studies, principally by the major sulphur- — 
——producing-companies,-are—being-made-on_new—uses—for—sulphur_in——______ 

industry and agriculture. Investigations into the use of sulphur as a 
fungicide and insecticide, as a fertilizer or soil conditioner, and in the 
control of weeds may lay the basis for expansion of its agricultural : 

market. New and improved sulphur cements continued to attract 
attention during the year. Three such cements, designed particularly | 

for making acidproof linings for tanks, acidproof floor joints, and - 

leakproof and vibration-resisting bell joints in cast-iron and terra- 
cotta pipes, were reported in 1936. 

Production of sulphuric acid, the chief use of sulphur in the United 
States, increased in 1936 over 1935, due to increases in a wide range 
of industrial uses. Consumption of sulphuric acid in the fertilizer 
industry paralleled increased demand for fertilizers as a result of a 
further rise in farm income. More than half the fertilizer made in — 
the United States is phosphatic, and the bulk of the tonnage 1s super- 
phosphate, virtually all of which is made by treating phosphate rock 
with an equal quantity of sulphuric acid. Experiments by Jacob? 
and associates have developed a process for producing calcined phos- 
phate which, if applied to large-scale operation, may reduce the cost, 
per unit of available phosphorus, below the present cost of super- 

2 Jacob, K. D., Reynolds, D. S., and Marshall, H. L., Phosphate Fertilizers by Calcination Process— 
Volatilization of Fluorine from Phosphate Rock at High Temperatures: Amer. Inst. Min. and Met. Eng., 
Technol. Pub. 695, 1936, pp. 1-14.
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| phosphate. Typical superphosphate contains 16 to 20 percent avail- 
able plant food, while calcined phosphate contains about 30 percent. 
Several small pilot plants now in operation use this process. | 

Higher concentrations of phosphate, commonly called triple super- 
phosphate, have been made in the past but have not been well received 
by farmers, who never clearly understood its economic utilization.’ 
This product was made by treating phosphate rock with low-strength 
phosphoric acid, which in turn was made by treating phosphate rock 
with sulphuric acid. | | | 

_ Although phosphoric acid has been produced in this country in the 
blast furnace and the electric furnace it has not been used to any 

| great extent in fertilizer manufacture. During the past several years 
the Tennessee Valley Authority has been making higher-strength 
phosphate fertilizer, utilizing phosphoric acid made in the electric 
furnace, and has been testing the fertilizer on growing crops under 
various conditions in several Southern States. During 1936 the Ten- 
nessee Valley Authority developed what appears to be a satisfactory 

| phosphatic fertilizer, calcium metaphosphate, with about 62 percent 
available plant food. A method has also been developed for making | 
the plant food in phosphate rock available by fusion of the rock under 
proper conditions.* : 

Consumption of sulphuric acid in petroleum refining increased in 
| 1936 over 1935, apparently reversing the trend in the 2 previous 

years. The following table, which shows the consumption of sulphuric 
acid by industries from 1932 to 1936, is based largely on estimates by 
Chemical and Metallurgical Engineering. The figures on acid con- 
sumed by the fertilizer industry are supplied by the Bureau of the 
Census. | 

: Sulphuric acid (expressed as 50° B.) consumed in the United States, 1932-36, by 
| andusirses, an short tons} 

Industry 1932 1933 1934 1935 1936 

Fertilizer 2.0.2... 2222-2 771,000 | 1,206,000 | 1,396,000 | 1, 343, 000 1, 463, 000 
Petroleum refining -_.._..__..-...._..-..--| 1,240,000 | 1,140,000 | 1, 100,000 ' 980, 000 1, 100, 000 
Chemicals_____........-._--_-.-----___------ 674, 000 725, 000 910, 000 940, 000 985, 000 
Coal products_....--.-.------_-_-2- ee. 375, 000 468, 000 500, 000 625, 000 770, 000 
Tron and steel__._._-_---.--2-- ee _ 270, 000 390, 000 475, 000 630, 000 700, 000 
Other metallurgical_...._...-...-..22-____- 310, 000 360, 000 400, COO 520, 000 600, 000 
Paints and pigments____.-..-__._________- 160, 000 170, 000 330, 000 400, 000 450, 000 
Explosives.__..--...----.------------ eee 120, 000 140, 000 180, 000 175, 000 220, 000 
Rayon and cellulose film____.-....---.--_- 176, 000 219, 000 256, 000 309, 000 337; 000 
Textiles. _._-_._.-.------- ee 75, 000 90, 000 75, 000 90, 000 108, 000 
Miscellaneous. _._._..._----__-.--.--------- 230, 000 223, 000 290, 000 326, 000 380, 000 

4,401,000 | 5,131,000 | 5,912,000 | 6,338, 000 7, 118, 000 

1 Figures, except those for fertilizer industry, from Chem. and Met. Eng., February 1937, p. 78, and from 
earlier annual review issues. 

* Bureau of the Census, Department of Commerce. 

Foreign trade.—Exports of sulphur during 1936 were greater than 
in any year since 1930; data by years from 1932 to 1936, inclusive, 
follow: 

D a onnessee Valley Authority, Annual Report for the Fiscal Year Ended June 30, 1935: Washington, 
. ©., 1935, p. 60. 
4 Tennessee Valley Authority, Annual Report for the Fiscal Year ended June 30, 1936: Washington, 

D. C., 1936, p. 119.
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Sulphur imported into and exported from the United States, 1932-36 | 

| . 7 -. Exports . 

Imports for con- . 
Year sumption ! Crushed, ground, re- 

. Crude fined, sublimed, and 
os flowers of— | 

. Long tons Value Long tons Value | Long tons Value 

~ -1932......--__-_ eee ee |e ------ 352, 610 | $7, 178, 566 7, 270 $266, 210 

1933_..------------------------ 4,773 | $67,432 | 522,515 | 9, 877,879 8, 763 316, 890 
1934___....-------------------- 5, 839 76,631 | 507,115 | 9, 364, 501 10, 112 398, 043 
1935_......._-.-.-----.-------- 1, 763 26, 164 402, 383 7, 582, 293 10,916 | 418,582 

1936_......-------------------- 530 10, 141 547,199 | 10, 147, 038 19, 708 746, 985 

1 Classified as ‘‘sulphur ore.” | | a : 

Exports by countries of destination during 1936 are shown in the 
following table: : : 

: Sulphur exported from the United States in 1936, by destinations 
nr 

. a | Crushed, ground, re- 
- : Sulphur or brimstone fined, sublimed, and 

. | Destination | . | flowers of 

Long tons Value Pounds ‘Value 

North America: 7 - 

Canada. ___.---.-.-.-22-.. + ------ 155, 700 | $2, 838, 563 5, 915, 048 $124, 586 

Central America.....--.---.---------------------- 91. 2,945 294, 180 - 6, 664 

Mexico__._--_-..--..----..------------------------ 9, 355 189, 006 1, 846, 463 36, 505 

Newfoundland and Labrador-_--.------------------ 7, 578 140, 970 - 3, 800 . 187 
West Indies. __.-..---...---.---------------------- 12, 962 253, 374 195, 407 6, 050 

- : 185, 686 | 3,424,858 | 8,254,808 | 173, 942 | | 

South America: | | | | 
Argentina.__.......-..---------------------------- 3, 500 66, 500 . 17, 247 1, 337 

________ Brazil__..-.------------- +--+ | __ 23, 065 55,350{ 1,44. 
Colombia____.....-.------.-----------------------|------------]------------ 350, 465 8, 976 

Uruguay... _-_.._.--------------------------------- 1, 014 18, 250 8, 800 854 

Other___...__.--.-------------------------- eee 30 ~ 828 177, 185 3, 712 

. 5, 701 108, 643 609, 047 16, 320 

Europe: OS  —E—T—TeT oE——=—E=E{_EE~~_—~E—”—X“~ZEES=SSSS_—=E=—e—ee——EEEeeS 

Belgium....._.....-.------------------------------ 9, 948 200, 094 353, 074 5, 051 
Denmark.._....._...--------L------------------} eee |------------ | 1, 254, 301 16, 521 
France.____.-.-------------- ee ee ne ee eee eee ee 73, 660 | 1,371, 489 866, 480 11, 836 
Germany..-_...------------------------------------] . 42, 534 854, 260 1, 431, 017 18, 450 

Netherlands..._._.-..__-.--.----------------+------- 19, 711. 397, 618 584, 224 7, 240 

Sweden_._..._.--.--.----------------------------- 6, 515 123, 785 389, 862 4, 668 
United Kingdom..-.....-.------------------------- 79,004 | 1,379,299 | 5, 260, 347 64, 133 
Other_____._-.-.-.-.--.--------------------------- 21, 149 403, 104 | 18, 356, 284 |. 298, 430 

. 252,521 | 4,729,649 | 28,495,589 | 426, 329 
ASia_.____.-._.__._--_.-----_------------- +--+ +--+ --- 4, 974 91, 882 1, 971, 432 46, 075 

Africa: . 
Algeria.__.....-...--.------------------------------ 9, 458 180, 073 |------------|------------ 

Canary Islands._......--.-------------------------|------------|------------ 508 a.) 
Mozambique...._....----.------------------------|------------|------------ 647, 140 11, 520 
Union of South Africa.....------------------------ 16, 813 316, 959 932, 649 19, 836 
Other__.......------------ ene ne ene ee nee ee eee] eeee-eee-e--}e-----------] 801, 256 4,926 

26, 271 491, 032 1, 881, 553 36, 302 

Oceania: oe eee eee O 

Australia_._._._......--.----.--------------------- * 57, 536 | 1, 041, 154 2, 723, 626 41, 874 
New Zealand_.__....._.-..------------------------ 14, 510 259, 820 208, 853 6, 143 

72, 046 1, 300, 974 2, 932, 479 48, 017 , 

547,199 | 10, 147,038 | 44, 144, 998 746, 985 

a
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THE INDUSTRY IN 19386, BY STATES | 

Texas.—Texas, with an increase of 37 percent over 1935, produced 
85 percent of the total output of domestic sulphur in 1936—the largest 

_ since 1931. Six operations contributed to the total, but the largest 
output came from the Boling Dome property of the Texas Gulf 

: Sulphur Co. The following table, compiled from information issued 
by the Texas State comptroller’s office, shows the quarterly produc- 
tion of sulphur in Texas for 1936.. | | 

: Sulphur produced in Texas in 1936, by companies, in long tons | 

| | Company quarter Serer quaricr quarter Total 

Texas Gulf Sulphur Co-...-.__-..-.2--222- 295, 802 277, 094 339, 323 374, 126 1, 286, 345 
Freeport Sulphur Co__.......-.-.....--..- 64, 120 70, 390 75, 637 109, 080 319, 227 
Duval Texas Sulphur Co....._-22..22 2222. 29, 687 37, 188 21, 378 30, 459 | 118, 712 | 

| 389,609 | 384,672 | 436,338 | 513,665 | 1, 724, 284 

Effective November 1, 1936, the tax on the production of sulphur 
in Texas was increased from 75 cents to $1.03 per long ton. 

The bulk of the output of the Texas Gulf Sulphur Co. came from 
- Boling Dome in Wharton County, which has been operated continu- 
ously since first production on March 20, 1929. Production and 

, shipments continued during 1936 from the smaller plant at Long Point, 
Fort Bend County. Operations at Gulf, Matagorda County, which 
were resumed on January 1, 1936, after the plant had been shut down _ 

| for several years, were permanently discontinued in August 1936. 
Although the Freeport Sulphur Co. permanently discontinued pro- 

. duction at Bryan Mound in 1935, shipments were made from stocks 
during 1936, and production was continued at Hoskins Mound. 
The geology and operation at Hoskins Mound, which has produced 
more than 4,000,000 long tons of sulphur since the beginning of © 
production on March 31, 1923, has been described by Marx.® | 

The Duval Texas Sulphur Co. continued to produce sulphur from 
its plant at Boling Dome in Wharton County. During the year this - 
company was drilling for sulphur at Orchard Dome in Fort Bend 
County about 10 miles north of Rosenberg. 

In 1936 the Jefferson Lake Oil Co. was prospecting for sulphur on 
certain tracts on Clemons Dome, Brazoria County, about 15 miles 
northwest of Freeport. 

Lowusiana.—Production of sulphur in Louisiana in 1936 totaled 
288,099 long tons, a decrease of 23 percent from 1935. The bulk 
of the output came from the Grande Ecaille plant of the Freeport 
Sulphur Co. (279,660 tons according to the Supervisor of Public 
Accounts, State of Louisiana). A much smaller production (8,439 
tons) was made by the Jefferson Lake Oil Co., Inc., at Jefferson Island 

_ saltdome. This property was abandoned in June 1936 and the plant 
dismantled after it had produeed 425,902 tons. 

The Louisiana State severance tax on sulphur was increased from 
: 60 cents to $2 per long ton effective July 28, 1936. 

California.—Two operators in Inyo County reported production of 
sulphur in 1936. A new concern, Sulphur Diggers, Inc., acquired 

§ Marx, Archer H., Hoskins Mound Salt Dome, Brazoria County, Tex.: Bull. Am. Assoc. Petrol. Geol. 
vol. 20, no. 2, February 1936, pp. 155-178.
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the Crater group of claims in Inyo County in August 1936 and pro- 
duced some sulphur in 1936; extensive development is planned during | 
1937. | - | , | 

Utah.—Sulphur production in Utah in 1936 came from the Utah | 
_ Sulphur Industries plant at Beaver in Beaver County. 

| : _ WORLD PRODUCTION | 

World production of sulphur in 1936, including elemental sulphur _ 
recovered in the treatment of pyrites and from gas manufacture in ; 
Germany, is estimated at 2,700,000 long tons. The following table 
table shows the output of the principal producing countries from 1932 
to 1936. a | 

- Production of sulphur in the principal producing countries, 1932-86, in long tons | 

a Se - [Compiled by M. T. Latus] ; : 

Country . 7 1932 1933 1934 1935 1936 

Chile.........-..--------------------------| 11, 770 12,558 | 20,356 19, 703 (1) 
Italy 3?_....--------- 12-2 +--+. ----- 344, 450 370, 676 . 337, 966 305, 498 (4) 
Japan 3._........-..--.-.------------------| 83, 195 112, 619 133, 273 162, 341 172, 545 
Spain 4._......-.------------ +--+ ee 8, 113 27, 128 31, 130 (1) (4) 

‘United States. 2 22027TTTTTITTTTITZIITT] 890, 440 | 1, 406, 063 | 1, 421, 473 | - 1,632,590 | 2,016,338 

1 Data not available. 
3In addition, the following quantities of ground rock are reported: 1932, 25,119 tons; 1933, 24,569 tons; 

1934, 21,820 tons; 1935, 13,538 tons. 
3In addition, the following quantities of sulphur rock are reported: 1932, 2,591 tons; 1933, 2,657 tons; 

1934, 4,706 tons; 1935, 20,764 tons. Similar data are not available for 1936, 
4 Refined sulphur, exclusive of that made from imported crude sulphur. 

Italy. —Italy, including Sicily, is the world’s second largest producer | 
of sulphur. Production and export figures for the calendar year 
1936 are not yet available, but exports for the fiscal year ended July | 
31, 1936, were 205,045 long tons, of which 166,809 tons were from : 
Sicily. The minimum prices of sulphur for the fiscal year 1986-37, 
guaranteed by the Central Sulphur Sales Bureau (Officio Vendita di 
Zolfo)* and established by Ministerial Decree of June 30, 1936, were: 

. Grade: | | | : , Lire per ton 
Superior yellow_...........-.----------------------------.--.---. 300 
Inferior yellow. ._.....------------------------------------------ 290 
Common. ._.._..------.------------------ +--+ 278 
Current__........-.---.---------------------------------------- 270 

To furnish necessary credits to the sulphur industry, the head of 
the Government issued a decree late in 1936 authorizing the mining 
credit section of the Banca di Sicilia to increase the limit of its interest- 
bearing bonds from 40,000,000 to 50,000,000 lire. 

__ Japan.—Sulphur production in Japan has been increasing during 
the past several years, and preliminary figures show that output in 
1936 reached 172,545 long tons, the largest on record. Exports also 
increased to 70,853 tons in 1936 compared with 53,743 tons in 1935. 
The sulphuric-acid industry in Japan has been described by Matsui.’ 

Chile-—Production of sulphur in Chile is estimated at 25,400 long © 
tons in 1936 compared with 19,792 tons in 1935. Exports, however, 

¢ For information on the Central Sulphur Sales Bureau see Minerals Yearbook, 1934, pp. 920-921, and 
subsequent issues. 

?7 Matsui, Mototaro, The Sulphuric Acid Industry in Japan: Jour. Soc. Chem. Ind., Japan, vol. 40, no. 
2, February 1937, pp. 32B-36B.
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declined from 14,822 long tons in 1935 to.10,769 tons in 1936. More 
than 75 percent of the 1936 exports went to other South American 
countries. Operations by the Cia. Azufrera y Minera del Pacifico, 
the largest producer, were resumed in January 1936, but at a reduced 
rate. The Caja de Credito Minero has established a sulphur refinery 
at Ollagiie on the Antofagasta & Bolivia Railway near the Bolivian 
frontier. The plant has a daily capacity of 100 tons of sulphur. 
High-grade ore containing 80 to 90 percent sulphur is sent directly to 
the steam autoclaves, and some of the sulphur is melted out. Low- 
orade ores (40 to 60 percent sulphur), together with gangue from the 
present autoclaves treating high-grade ore and tailings from the old 

. sulphur refineries, are treated by flotation and the concentrates 
conveyed to the autoclave for refining. Recovery ranges from 40 to 
80 percent. | 
Norway.—Data are not yet available on the output of sulphur in 

Norway in 1936, but the output may be estimated at 65,000 long tons. 
Exports in 1936 were 63,769 long tons and imports 15,509 tons. 

~ Production comes from the treatment of cupriferous pyrites at the 
Thamshavn plant of the Orkla Metal Co., a subsidiary of the Orkla 
Mining Co. Capacity of this plant will be doubled by additions now 
being made. : 

The following table, compiled from official sources, shows imports 
| and exports of sulphur in Norway from 1931 to 1936. 7 

Sulphur imported into and exported from Norway, 1931-36, 1n long tonsi 

| Exports . Exports 

Year Im- es a Year a 

| . pons = Other Total | ports = Other Total 

1931___.-...-......| 6,347 | 6,393 |.-------| 6,393 || 1934.._----.-----| 10,997 | 63,766 |.-------| 63, 766 
1932_..__-..---...-.}| 11, 188 | 46, 116 1 | 46,117 || 1985_....--------} 14, 149 } 65,125 |._._.-.-] 65, 125 
1933.....-.....---| 7,831 | 58,950 |-----.--| 58,950 |} 1936....-.-------| 15, 509 | 638,769 |_-..----| 63, 769 

1 Manedsopgaver over Vareomsetningen med Utlandet. . | 

Germany.—Germany has no production of native sulphur, and in 
| the past its requirements have been met by imports, largely from the 

United States; imports in 1936 totaled 70,272 long tons. Much of 
| the sulphur imported into Germany is transshipped to nearby countries; 

exports in 1936 were 36,931 tons. In recent years production of 
byproduct sulphur from the manufacture of various industrial gases 
has been increasing, and at present more than half of the domestic 
requirements are met from this source. 

Spain.—The output of native sulphur in Spain is augmented by 
production of elemental sulphur obtained in the treatment of pyrites. 
Figures for 1936 are not available. 

Sweden.—Elemental su)phur recovered as a byproduct from smelter 
gases at the Boliden plant at Ronskar in North Sweden is the only 
sulphur produced in Sweden. Production data for 1936 are not yet 
available, but the plant capacity has been given as 10,000 tons per 
year. | | 

Portugal.—Production of elemental sulphur from pyrites at the 
San Domingos mine in the Province of Alemtejo, Portugal, was 
begun in 1935. The output in 1936 was 9,295 Jong tons; imports 
were 405 tons.
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_ Other countries.—Less important quantities of sulphur are produced 3 

in Argentina, Bolivia, China, Ecuador, Greece, Mexico, Netherland : 

India, New Zealand, Southern Rhodesia, and the U.S. 5. R. (Russia). , | 

| _ PYRITES | 

_ Domestic production.—Production of pyrites (ores and concentrates) | 

in the United States reached a record output of 547,236 long tons : 

in 1936. ‘The following table gives production from 1932 to 1936, : 

Pyrites (ores and concentrates) produced in the United States, 1932-36 ° 

uN 

. Quantity Quantity - | 

Year Gross _ = Value Year Gross = Value : 

: weight content weight content | . 

(long tons) (percent) . (ong tons) (percent) : 

1932.___-------- 189, 703 35. 0 $498, 570 || 1935..-.--------] 1514, 192 139.5 | 1 $1, 583, 074 | : 

1933.....------ 284, 311 37.9 769, 942 || 1936_.--_.------- 547, 236 39. 6 1, 666, 194 | 

—1934_.---------- 432, 524 38.8 | 1, 216, 363 i: | 

1 Revised figures. a | | | | | 

Of the total output in 1936, 114,598 long tons were lump and the | 
remainder fines; the bulk of the fines were flotation concentrates. a 

The sulphur content of the pyrites produced in 1936 was 39.6 percent 

(216,592 tons of sulphur) compared with 39.5 percent (203,047 tons) | 

in 1935. } | | 

The quantity of pyrites (ores and concentrates) sold or consumed | 

by producing companies totaled 542,976 long tons in 1936 compared 

with 512,802 tons in 1935. In 1936, 181,494 tons were sold by pro- 

ducers compared with 163,911 tons in 1935. All sales in both years | 

were to domestic consumers. Prices quoted by trade journals are 

__ for imported pyrites and are given in cents per long-ton unit c. 1. f. | 

Atlantic ports; the average quoted was 12 to 13 cents per long-ton = 

unit throughout the year. 
Tennessee was the principal producing State in 1936; other pro- 

ducers were California, Colorado, Illinois, Kansas, Missouri, Montana, 

_ New York, Virginia, and Wisconsin. | a : 

THE INDUSTRY IN 1986, BY STATES . | 

California—The Mountain Copper Co. was the only producer of | : 

_ pyrites in California in 1936; output came from the Hornet mine in 

Shasta County. 
. 

- @olorado.—Shipments of pyrites continued from the mill-tailings 

dump of the Colorado zinc-lead mill in Lake County during 1936. 

The pyrites, which averaged 35 percent sulphur, was shipped to the 

Denver plant of the General Chemical Co., where it is used in the 

manufacture of sulphuric acid. _ 

Illinois.—T wo coal operators in Illinois, one in Christian County 

and one in Henry County, produced and shipped 9,472 long tons of 

pyrites (coal brasses) recovered as a byproduct in coal-cleaning opera- 

tions. The pyrites was used in the manufacture of sulphuric acid. 

RKansas.—The Mineral: Products Co. produced 6,902 long tons of 

pyrites (coal brasses) in 1936 at West Mineral: in Cherokee County.
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Shipments, which averaged 47 percent sulphur, were consigned to 
St. Louis, Mo., where they were used in making sulphuric acid. A 
new plant for recovering pyrites from coal-mine refuse started opera- 

| tion in June 1936. | | 
: Missouri.—Production of pyrites in Missouri in 1936 was 27,293 

| long tons and came from Crawford, Franklin, and Phelps Counties. 
Montana.—The pyrites produced in Montana in 1936 came from 

| the Anaconda Copper Mining Co. at Anaconda, where it is recovered 
as a flotation concentrate in the copper-plant operation. 

New York.—During 1936 the St. Joseph Lead Co. produced 62,530 
long tons of pyrites concentrates at its Balmat mine in St. Lawrence 

| County. The pyrites, which ran 49.57 percent sulphur, was produced 
a as a flotation concentrate in the treatment of ore in which zinc is 

the principal value. | 
| Tennessee.—The pyrites produced in Tennessee in 1936 came from. 

operations of the Tennessee Copper Co. and the Ducktown Chemi- 
cal & Iron Co., both in the Ducktown Basin, Polk County. The 
product is a flotation concentrate and does not enter the market, as 
both companies use their entire output in the manufacture of sulphuric 

_ acid. In the latter part of 1936 the Tennessee corporation took over 
the properties, plants, and inventories of the Ducktown Chemical & 

ron Co. | 
Virginia.—The only pyrites mined in Virginia in 1936 came from 

| the Gossan mine at Cliffview, Carroll County, operated by the General 
| Chemical Co. The ore, both lump and fine, is mined by underground 

methods and is used in the manufacture of sulphuric acid in the 
company plant at Pulaski. | | | 

Wisconsin.—The only company reporting pyrites production in 
. Wisconsin in 1936 was the Vinegar Hill Zinc Co., in Grant County, — 

which makes a pyrites concentrate at its magnetic separation plant 
at Cuba City from ore from several mines in the Platteville district. 

FOREIGN TRADE 

Imports of pyrites in 1936 were the largest since 1929. Spain 
continued to supply the bulk of our imports, but in 1936 shipments 
of Spanish pyrites declined owing to the civil war. The drop in 

) imports from Spain was offset by increased shipments from Canada 
and by shipments from Portugal. No pyrites were exported in 1935 
or 1936. | 

Pyrites, containing more than 25 percent sulphur, imported into the United States, 
1932—36, by sources a . 

ee 
1932 1933 1934 1935 1936 

Country af UP Oo 
Long Value Tong Value Long Value Tong Value Long Value 

Belgium... ..-.----|-------|--2--2--]-seene0|-c-------|-22----[--2------|-------|---------| 8, 290| $29, 756 Canada....-........ 12, 070] $53, 618| 29, 970| $131, 940/ 19, 341| $83, 086 9, 888 $45, 966| 55°05 300° 184 Mexico._.--------.--|--.----|-----.--}...-2--|_--..-.-_|_._.---|_-.- 85 430) -.-----} 2-222 

Spatne-.---~-----~ [ois 8] 687,608 a, 678|”" Gas lous, OPAL Tae BalSaT slic aseGaalgee Ot] SOT U.S. 8. R. (Russia) _|-------)--.-.2-.] 2,560] 4646) Le 
253, 248| 691, 144|374, 417|1, 132, 187/866, 315|1, 245, 660/397, 113/1, 313, 0011429, 31311, 430, 734 

eee
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Imports of pyrites by customs districts during the past 5 years are 
shown on the following table: oe 

Pyrites, containing more than 25 percent sulphur, tmported into the United States, 
1932-36, by customs districts, in long tons 7 

| Customs district 1932 1933 1934 1935 1936 

Buffalo__..-..------------------- 2 ee ee ene nee ne ene fone ee en eee fece enon eee] 0 94 140 
Chicago......------.-.------------------------------|----------|---------- fee -- eee 2, 704 |... 2. coe 
Georgia.......-------~---------------- een [eee eee ee 4, 006 3, 530 4, 002 2, 500 
Los Angeles.......--...--.-.------------------------ |---| ee nn nna 848 |... -_- on 
Maryland. -..-.-------------------------------------| 100,434 | 136,113 | 162,183 | 182,333 |- 172, 290 
New York.......------------------------------------| 38,506 | 54,536 | 46,358 | 56, 725 60, 041 | 
Ohio. ._...-------.-------------- =e ene [eee neeene[--e-------| 12, 668 |---_-2---|----- | 
Philadelphia._.....-.-.-----------------------------| 95,640 | 135,392 | 116,361 | 129,793 | 168, 088 _ 
San Diego..-.....-./--.------------------------------|---------- |---| eee 85 |_....-..-- 
South Carolina..-.......-------.---.---------------- 4, 008 6, 700 11, 541 7, 681 9,429. : 
Vermont.......---------.---------------------------}] 12, 070 28, 446 6, 629 6, 242 17, 449 
Virginia. _._---.-------------------------------------| 7, 500 7,700 | 7,001 6, 606 9, 376 : 
Washington. -.-....--------------------------------.|---------- 1,524 |..--.--.--|----~-----]---------- o 

: 253,248 | 374,417 | 366,315 | 397,113 | 429,313 

If the recoverable sulphur content 1s calculated as 45 percent, the 
quantity of sulphur available in imported pyrites was approximately — 

~ 195,000 long tons in 1936. 

WORLD PRODUCTION | 

_ The following table shows world production of pyrites and its sul- | 
_phur content. Most of the figures are taken from official sources of | 

the countries concerned, supplemented by information from publi- | 
cations of the Imperial Institute and other reliable sources. 

World production of pyrites (including cupreous pyrites), 1934-86, in metric tons : 

. [Complied by M. T. Latus] | 

ee —_-__--1934____} _____1935______ 1936 —___________ 

Country ! 
Gross | Sulphur; Gross | Sulphur | Gross | Sulphur 
weight | content | weight | content | weight | content 

Algeria__..---.--.------------------------| 18, 600 6, 270 12, 350 5, 681 19, 965 9, 184 
Australia (Tasmania)...-.......----------] 12,223 (2) 25, 965 (?) Q@)- © 

Bulgaria---.--.-.-------------------------- 20 (2) (2) (2) (2) (2 
Canada. ...-....--------------------------} 10,040 4, 990 26, 494 13,174 | 115, 404 57, 305 
China 3___..-_----------------------------] 48, 000 (3) (2) 0 0 (2) 
Chosen. ...-------------------------------| 40, 024 (2) 55, 611 2) 2) (2) 
Cyprus !_._......-------------------------| 152, 606 76, 303 | 211,124 | 105,562 | 223, 904 111, 952 . 
Czechoslovakia. ...-----------------------| 17, 920 7, 527 20, 000 8, 400 (?) f 
Finland___......--------------------------] 71,167 | 32,950 | 88,023 | = 37, 391 (2) $) 
France._.....-----------------------------| 161,060 | 70,220 | 150,130 | _ 67, 059 2) (2) 
Germany. .--..----------------------------| 230,149 | 99,065 | 290,188 | 124, 466 2) (2) 
Greece._..---.----------------------------}| 150, 950 72, 998 (2) (2) 4) @ 
Italy_...----------------------------------}] 812,396 | 379,605 | 833,405 | 377,971 (2) a) 
Japan.......-.-.--------------------------|1, 090, 487 | 436, 195 |1,311,468 | 524, 587 |1, 692, 624 677, 050 
Norway. -.-------------------------------| 960,898 | 424,718 | 893,513 | 395, 549 (2) Q 
Poland _-_-.-.-----------------------------| _11, 996 5, 278 732 322 (2) 2) 
Portugal_.......-..----.------------------| 220,869 | 103,808 | 214,754 | 102,008 | 237, 728 112, 921 
Rumania. -.-..--------------------------- 4,001 1, 641 9, 855 5, 080 (2) (2) 
Southern Rhodesia ----.------------------|__ ll, 714 4.674 | 12, 232 4,877 | 19, 447 (2) 
Spain__.......----------------------------|2, 072, 413 | 817,413 |2, 286, 113 (2) 0 (2) 

Sweden.........-.-.----------------------} 100,572 | 40, 084 | 106,815 | 43, 078 2 (2) 
Union of South Africa__......------------| _15, 767 (2) 25, 068 Q 24, 533 (2) 
U. 8. 8._R. (Russia). .---.----------------| 525, 200 (3) 618,800 | . (3) 0 (2) 
United Kingdom..........--------------- 2, 179 (3) 4, 261 (2) 3) (2) 

United States.........-.-------.----------| 489,466 | 170,336 | 522,445 | 206,306 | 556,019 220, 068 
Yugoslavia. ......-----------------------] 22, 518 10, 131 83, 648 37, 642 79, 754 35, 889 

a 

1 In addition to countires listed, Belgium reports production, but figures are not shown separately. 
? Data not available. 5 Includes Manchuria. ‘ Exports. |
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| _ Spavn.—Spain is the principal world producer of pyrites, but war 
conditions undoubtedly restricted operations during 1936. Produc- 
tion and export figures are not available at this time. 

Japan.—Preliminary figures show that the production of pyrites 
| and cupriferous iron pyrite in Japan in 1936 was 1,692,624 metric 

tons. Production in recent years, which is-all consumed locally, has 
been stimulated by increased demand for sulphuric acid. 

Norway.—Production of pyrites is the principal mining industry in 
Norway, and output during 1936 may have reached 1 million tons. 

| Exports were 746,080 metric tons in 1936, compared with 601,354 tons 
in 1935. | 

| Portugal —The production of pyrites in Portugal was 237,728 metric 
: tons in 1936, compared with 214,754 tons in 1935. Exports increased 

| from 123,961 metric tons in 1935 to 345,753 in 1936. a 
oe Canada.—Production of pyrites in Canada in 1936 totaled 115,404 

metric tons containing 57,305 metric tons of sulphur, compared with 
26,494 tons containing 13,174 tons of sulphur in 1935. Of the total | 
output in 1936, 78,852 tons came from Quebec and 36,553 tons from 

| British Columbia. In addition 11,789 short tons of auriferous pyrites 
concentrates were shipped to the Tacoma smelter from British Colum- 
bia for metal content and flux. Output from British Columbia came _ 
from the Britannia mill, where pyrites concentrate is produced in the 
treatment of ores for the extraction of copper. Quebec’s production 
in 1936 came from the Eustis mine of the Consolidated Copper & 
Sulphur Co. 

Canada also recovers sulphur in the form of sulphuric acid from 
| nonferrous smelter gases. In 1936, 53,491 metric tons of sulphur were 

recovered as acid manufactured from smelter gases at Copper Cliff, 
Ontario, and at Trail, British Columbia. Elemental sulphur is also 
being recovered from smelter gases at Trail.
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The phosphate-rock industry in 1936 further increased mine pro- 
duction and shipments, reflecting the continued improvement in the | 

fertilizer industry. Phosphate rock was mined and shipped in 
Florida, Tennessee, Idaho, and Montana and apatite in Virginia. 

Total shipments were the largest since 1930. Domestic consumption 
of phosphate rock continued to increase in 1936. Imports were small. 
Exports for the calendar year 1936 were somewhat larger than in 1935, 
but the trend of a 12-month moving total of monthly exports of phos- 
phate rock turned downward late in 1936 and continued downward 
into 1937. Total stocks of phosphate rock in the hands of producers 
on December 31, 1936, were higher than those at the end of 1935. 
Quoted prices in the trade journals were unchanged throughout the 
year, although the trade reported a tendency for prices to soften. 

Salient statistics of the phosphate-rock industry in the United States, 1934-86 

1934 1935 +1936 

| Longtons| Value | Longtons| Value | Longtons} Value 

Mined_....--.----------------] 2,898,238] (1) —-| 28, 159, 328 (1) 3, 462, 837 () | 

Sold or used by producers: 
Florida: 

Land pebble.....-----| 2, 249, 304 | $7,466,087 | 2, 269, 801 |? $7,751,954 | 2, 454,272 | $7, 845, 969 
Soft rock............--| 28,896 | | 86,447 36, 430 | 125, 120 31, 769 103, 352 
‘Hard rock.......--.-.| 01,134 | 523,783 | 116,483 | 500,526 | 138, 859 579, 202 

Total, Florida......| 2,369,334 | 8,076,317 | 2, 422,804 | 28,377,609 | 2,624,900 | _ 8, 528, 523 
Tennessee...-.-.----.....| #425, 952 | $1,815,678 | 3 550, 284 | 2 2, 323, 536 | 3 643,822 | 3 2, 598, 279 
Idaho...........-.--------| 87,151 | 140, 397 41,796 | "176,877 47, 113 203, 264 : 
Montana-..-------------- 2; 086 7, 613 27, 497 73, 701 36, 022 76, 066 
Virginia...----.-----.----|  @) (3) (3) @) (3) () 

: Total, United States....| 2, 834, 523 | 10,040,005 | 3,042, 381 |? 10,951,723 | 3,351,857 | 11, 406, 132 
Imports.....------------------|---------ne-|-nneee eee = 3, 699 29, 729 3, 100 17, 187 
Exports...............-....-.| 998,493 | 6008, 532 | 1,104,394 | 5,773,506 | 1,208,951] 6,744, 462 
Consumption, apparent ‘...-.} 1, 841, 030 (4) 1, 941, 686 (4) 2, 146, 006 (4) 

Stocks in producers’ hands, 
Dee. 31: 

Florida........-..-.-----.| _871,990| @) | #1,069, 860 (1) 1, 155, 000 (1) 
ennessee...-------------| 165,480 | — (2) 93, 440 (1) 173, 000 (1) 
Other___.....---.--------. 6, 580 (1) 5, 860 (1) 2, 000 (1) 

Total stocks..........--| 1,044,050] @) — | 21, 169, 160 () 1, 330, 000 (1) 
a 

1 No figures available. 3 Virginia included with Tennessee. 
2 Revised figures. 4 Quantity sold or used by producers plus imports minus exports. 

1315
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Outstanding features of the domestic phosphate-rock industry for 
the past 15 years are shown graphically in figure 106. Production 

| and exports reached their maximum in 1930, declined sharply in 1931 
and 1932, and in the succeeding years recovered part of their loss. 

| Imports reached a maximum of 45,812 long tons in 1928 and have 
| since declined. Only 3,100 tons were imported in 1936. Stocks on 

hand at the end of the calendar year rose from 500,000 tons in 1925 to 
over a million tons in 1932 and 1934 and climbed still higher to 
1,330,000 long tons in 1936 (higher than in any year since 1917). 
The general trend in stocks has been upward since 1925, with marked 

| increases in 1926 and 1932. | | 
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FIGURE 106.—Salient features of the phosphate-rock industry in the United States, 1922-36. 

Two general papers ' covering the phosphate-rock industry of the 
United States were published in 1936. 

Domestic production and sales.—More phosphate rock was mined in 
the United States in 1936 than in 1935, with increases in Florida, 
Tennessee, and the Western States. Apatite-bearing nelsonite was 
mined in Virginia. State figures on mined production are given in 
the following table. 

Phosphate rock mined in the United States, 1927-86, by States, in long tons 
re nen greene 

West- West- : ‘ Tennes- United : Tennes- United Year - Florida ern Year Florida ern see States | States see States | States 

| 1927.........] 2,626,177] 457, 154] 44, 324/3, 197, 655 || 1932._.._..| 1, 500, 801| 1152, 5331 44, 724/ 1, 698, 148 1928....__.._} 2,909, 264] 573, 265| 40, 82713, 523, 356 || 1933.-..---| 2,039, 531| 1296, 441| 23, 663] 2, 359,635 | 1929.._.._.._| 3, 100, 505] 647, 711| 39, 03913, 787, 255 || 1934.-_-__--| 2, 464, 969] 1 394, 311| 38° 958| 2, 898, 238 1930_.......| 3, 361, 786] 607,814] 66, 597/4, 036, 197 || 1935.---__..| 23,598, 337] 1 493° 501| 67, 490123, 159, 328 1931......_-.| 2, 155, 903} 393, 925] 116, 681|2, 666, 509 || 1936... ---.-| 2, 645, 819] 1 737,866] 79, 152| 3° 462, 837 
A A er preven 

1 Includes small quantity of apatite from Virginia. 
2 Revised figures. 

1 Jacob. K. D., Phosphate Rock (in 1935): Min. Ind., vol. 44, 1936, pp. 452-466. 
Joint Committee of the Association of Land-Grant Colleges and Universities and of the Department of 

Agriculture, Report on The Conservation and Use of Our National Phosphate Resources for the Permanent 
Benefit of the American People: Presented at the November 1936 Meeting, at Houston, Tex., of the Associ- 
ation, </ pp.
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Phosphate rock sold or used by producers in the United States, 1932-86 

Year Long tons Value Year Long tons Value | 

1982... eneeceeneeeeeee 1,706,904 | $5, 738, 493 || 1935............-..-..-...] 3, 042,381 | 1$10, 951, 723 
1933__...--.-----..--..--.-| 2,490,312 7, 872, 362 || 1986_....---..--.-.....-.-| 3,351, 857 11, 406, 132 

© 1084 ST TTTTTTTTTTTITITITITI] 2.934; 523 | 10; 040, 005 

1 Revised figures. | | | 

Shipments of domestic phosphate rock by grades were first shown in : 
1932. Similar data for 1935 and 1936 are given in the following table. | 

Phosphate rock produced in the United States and shipped in 1986-86, by grades, 
| an long tons : 
meee 

(BLP, L.content? | 1935 1936 «BE: D. content! 1985 1936 

00 t0 6b wa] “ais | Seton |] Frsintioam ~~ |} 206,951 | 308,408 
68 basis, 66 minimum. .-.-.. 564, 395 470, 407 || Above 85 (apatite) ____._. (4). (4) 70 minimum...........-..| 2422, 381 333, 289 || Undistributed.......-...| 2 222, 085 278, 789 72minimum__--__.------.| _2667,027 | 847, 224 | | 75 basis, 74 minimum _----| #3 736,539 | 833, 278 8, 042,381 | 3, 351, 857 
75 minimum........---.- () ~-----..-.-.-|{ Total value. .......-...._/2$10, 951, 723 $11, 406, 132 

CC 

1 Bone phosphate of lime. 
2 Revised figures. | 
375 minimum grade included with 75 basis, 74 minimum. 
‘ Included under ‘“‘Undistributed”; Bureau of Mines not at liberty to publish figures. | | 

Distribution of sales by uses.—Phosphate rock is used chiefly in the 
manufacture of superphosphate, but considerable quantities are em- 
ployed for other purposes. The following figures indicate the distribu- . 
tion of sales of phosphate rock by uses in the United States for the past | | 
2 years. , : 

—____Domestic_phosphate_rock_sold_by_producers_for_consumption_in_the-United—States; ———_——— 
| : - 1935-36, by uses, in long tons | ee 

Use 1935 1936 Use 1935 1936 | 

Superphosphates. —- = -—-- 1 1, 690, 554 1, 768, 677 || Fertilizer filler........_. 23, 982 21, 561 
Phosp tes, phosphoric Stock and poultry feed -_- 850 2, 024 

acid, and _  ferrophos- Undistributed........._.- 1, 106 2, 453 horus...........--....| 271,182] 352,275 | ___ Direct application tosoll._| “33° 357 45, 230 12,021,031 | 2, 192, 220 
tt 

- 1 Revised figures. 

Nstribution of shipments by classes of consumers.—Figures compiled 
from reports by the producers show that of the total shipments of 
phosphate rock in the United States in 1936 (8,351,857 long tons 
valued at $11,406,132) 618,795 long tons valued at $2,046,301 were 
shipped to companies affiliated with the producers; 1,573,425 tons 
valued at $4,749,403 were shipped to other domestic consumers; and 
1,159,637 tons valued at $4,610,428 were exported. 
Prices.—Prices quoted by the Oil, Paint, and Drug Reporter for 

all grades of phosphate rock were unchanged throughout 1936, 
although the trade reported a tendency for prices to soften during | 
the year. This tendency was probably due to the increasing stocks 

153336—37—_84
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| of phosphate rock on hand; the declining trend in exports, shown by a 

| _ 12-month moving total of monthly exports of phosphate rock; and 

the devaluation of certain European currencies during 1936. 

Prices of Florida and Tennessee phosphate rock, f. 0. b. mine, in 1986, per long ton ! 

Grade of rock (percent) Price Grade of rock (percent) Price 

| Florida land pebble: | Florida high-grade hard rock: 

68 minimum.....---------------------| $1.85 || ___ 77 basis, 76 minimum ---------------. $4. 35 

70..-.--------------------------------- 2:35 || Tennessee brown rock: 

12__.---nneeneneececececeeweeeneneee-| 2.85 12 oe wneneeeee nee eeennenee nee e-e----| 4.50 
75 basis, 74 minimum__._-------------| 3.85 15. .-.--senneccseeeeenneneen---------| 5. 50 

I 

1 Weekly quotations of Oil, Paint, and Drug Reporter for 1936. | 

Average values of shipments of various types of phosphate rock from | 

mines or plants from 1932-36, inclusive, as computed from reports 

furnished to the Bureau of Mines by the producers, are shown in the 

following table. 

| | Average value f. 0. b. mine shipping point per long ton of phosphate rock shipped, 
1932-36 | 

{From reports of producers] 

| | Florida 

| —_______———| Tennes- Mon- | United 
Year Hard | Land coor | Tdaho | ‘tana | States 

rock pebble 

| 1982... nee eee neeennne| = $6.48 | 293.13 | $4.01 $4.46 | $3.95 $3. 36 
| 1933_.---------a-0e----- oe 6. 63 2.91 4.11 4.08 2.52 3.16 

1934._---------nonnnnne nen eeneenneneeene--| 5. 75 3.32 4, 26 3.78 3.65 3.54 
1935_....---- ~~ nnnnneeneennnnenwnenn----| . 4.30] 43.42 4.22} 4,28 2.68 33.60 
1936..-._--------n nen nenwnennnenneeeenneee-| 417 3. 20 4.04 4.31 2.11 3. 40 

_ 

1 Chiefly brown rock; includes apatite from Virginia. 
2 Includes small quantity of tailings. 
3 Revised figures. 

| REVIEW BY STATES | 

Florida.—in Florida, the leading phosphate-rock-producing State, 

land-pebble and hard-rock shipments in 1936 increased in quantity 

and value over 1935. The quantity and value of soft-rock shipments, 

however, were less in 1936 than in 1935. - 

The following companies produced land pebble in 1936: 

Amalgamated Phosphate Co., 30 Rockefeller Plaza, New York, N. Y. Plant 

at Brewster. 
The American Agricultural Chemical Co., 50 Church Street, New York, N. Y. 

: Plant at Pierce. | | 

Coronet Phosphate Co., 19 Rector Street, New York, N. Y. Plant at Coronet, 

near Plant City. 
International Agricultural Corporation, 61 Broadway, New York, N.Y. Plant 

at Prairie, near Mulberry. | 

Nee Phosphate Mining Co., 110 Williams Street, New York, N. Y. Plant at 

ichols. 7 

Southern Phosphate Corporation, Baltimore Trust Building, Baltimore, Md. 

Plant at Ridgewood. | 
Swift & Co., Fertilizer Works, R. F. D. 1, Bartow, Fla. Plant at Agricola. 

The following companies mined hard rock in 1936: 

J. Buttgenbach & Co., Lakeland, Fla. , 

Cc. & J. Camp, Ocala, Fla.
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Dunnellon Phosphate Mining Co., Savannah, Ga. Mine near Hernando, | 
Citrus County. ; . 

_ The followmg companies reported the mining of soft rock in 1936: 
The Colloidal Phosphate Sales Co., Dunnellon, Fla. 
Connell & Shultz, Inverness, Fla. 
The Dixie Phosphate Co., Ocala, Fla. 
Loncala Phosphate Co., Ocala, Fla. 
M. R. Porter, Ocala, Fla. | 
Soil Builders, Inc., Orlando, Fla. 
Superior Phosphate Co., Dunnellon, Fla. , oo 

Florida phosphate rock sold or used by producers, 1932-36 

. Hard rock Soft rock 

Year Value at mines Value at mines 

Long tons |——,—_ | Long tons |—-—-—------___-_—_—"—- 

Total Average Total Average 

1982... wee weeeeeeee--] 57,579 | $873,251 $6. 48 10,068 | $24, 017 $2. 39 
1933__... 222-2 52, 382 347, 324 6. 63 116, 841 1 48, 802 2.90 
1934... 22-2 91, 134 §23, 783 5. 75 1 28, 896 1 86, 447 | . ‘2. 99 
1935__-.-2 2-2 eee 116, 483 500, 526 4. 30 1 36, 4380 1125, 129 3. 43 
1936_......-...-.--.----.--.-..} 188,859 | 579, 202 4.17) 131,769] 1103,352 | 3. 25 

| Land pebble Total , | 

| Year Value at mines Value at mines 

Long tons |---| Long tons | -—--------—_ -—- 

. Total Average Total Average 

1982... ---veeeeeeeeeeeeee----|? 1,402, 384 |2$4, 389, 344 2$3.13 | 1,469,976 | $4,779, 612 $3. 25 | 
1933 -..-.....-..-.------.-----.| 2,066,900 | 6, 020,984 2.91 2, 186,123 | 6,417,110 3.00 — 
1934-2722 2TTTTTTTITIITZ) 3} 249; 304 | 7 466, 087 3.32 | 2,369,334 | 8,076, 317 3.41 
1935. .-.--..-..-------..-.....| 2, 269,891 | 37, 751,954 33.42 | 2,422, 804 | 3 8, 377, 609 3 3.46 
1986. .-.--.-2----.------...---| 2,454,272 | 7, 845,969 3.20 | 2,624,900 | 8, 528, 523 3. 25 

_______1 Includes material from waste pond operations. eee 
3 Includes small quantity of tailings. 
2 Revised figures. 

Cash? and Dempsey discussed accident experience in the land- | 
pebble industry. Roundy? and Mansfield described the geology of 
the hard-rock and land-pebble deposits and the methods used in 
prospecting public lands in these fields. 

South Carolina.—Some interest was taken during 1936 in the 
reopening of the phosphate-rock deposits of the coastal region of 
South Carolina, and the General Phosphate Corporation, Beaufort, | 

_  §. C., is reported to have been formed to develop phosphate deposits 
in the area between the Broad and Coosaw Rivers and the Atlantic 
Ocean. | 

Tennessee.—Tennessee, which ranks next to Florida as a phosphate 
rock-producing State, continued to recover in 1936 from the low 
point. of 1932. Most phosphate rock marketed in 1936 came from the 
brown-rock fields of Maury, Sumner, Giles, Davidson, and Hickman 
Counties. Considerable blue rock was shipped from Lewis and Hick- 
man Counties and a little white rock from Perry County. The | 

? Cash, F. E., and Dempsey, C. P., Pebble Phosphate Accident Experience: Inf. Cire. 6917, Bureau of 
‘Mines, October 1936, 10 pp. . .. 

. 2 Roundy, P. V., and Mansfield, G. R.,.Government Prospecting for Phosphate in Florida: Am. Inst., 
Min. and Met. Eng., New York Meeting, February 1937,4 pp. — |
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- quantity and value of shipments of Tennessee phosphate rock in 
| 1936 were greater than in 1935. Stocks on hand December 31, 1936, 

were greater than a year earlier. 

oe Tennessee phosphate rock ! sold or used by producers, 1932-36 

| [Includes apatite from Virginia] 

Value at mines | Value at mines 

Year — Long js Year Long — 
tons tons. 

. | a Total Average Total Average 

1932_...----------] 193,666 | _ $776, 367 $4.01 || 1935.....-.-------| 550, 284 | $2, 323, 536 $4. 22 
1933...-----------| 383,946 | 1,373, 392 4.11 |} 1936_....-........] 643,822 | 2, 598, 279 4. 04 
1934_.--_____.1.-] 425,952 | 1,815, 678 4, 26 

1 Separate figures for brown rock and blue rock cannot be given without disclosing confidential data | 
regarding blue-rock production. 

The following phosphate-rock concerns were operating in Tennessee 
in 1936. | . | 

Armour Fertilizer Works, Room 816, Walton Building, Atlanta, Ga. 
| Chaffin & Williams, Mountpleasant, Tenn. a 
| Charleston Mining Co., Inc., 627 East Main Street, Richmond, Va. 
7 J. K. Davis, Mountpleasant, Tenn. | 
. Federal Chemical Co., Inc., 634 Starks Building, Louisville, Ky. 

. W. T. Hackney, Mountpleasant, Tenn. | , | 
Harsh Phosphate Co., R. F. D. 7, East Station, Nashville, Tenn. 
Hoover & Mason Phosphate Co., 8 South Michigan Avenue, Chicago, III. 
W. T. Huff, Mountpleasant, Tenn. 

| International Agricultural Corporation, Columbia, Tenn. 
_Kimbro & Worley, Centerville, Tenn. 

: Monsanto Chemical Co., 1700 South Second Street, St. Louis, Mo. 
Sharp & Hackney, Columbia, Tenn. 
Tennessee Valley Authority, Knoxville, Tenn. 

| Tennessee’s share of the domestic market for phosphate rock in 
post-war years has ranged from 17.5 percent in 1932 to 30.0 percent 
in 1936. It has increased steadily from 1932 to 1936, when it exceeded 
any previous post-war year. | 

Ratio of Tennessee output to total domestic consumption of phosphate rock, 1910-14 
: and 1921-86 

. Year Percent Year Percent 

1910-14 (average)------------------------ 23.2 || 1933_..-.--..----- eee 20.0 
1921-25 (average)..---------------------- 18.9 || 1934___..__-_.-_--- eee 23. 1 
1926-30 (average)_--.--------------------| © 21.6 }| 1985___-_--___-_-___-_------_--------------- 28. 3 

- 981__.---------- eee ee eee 21.5 || 1936.__.._.__.---.------------2------- 30.0 
1932__----.-------------------------- 17.5 - 

Interest in Tennessee phosphate rock in 1936 was centered in the 
activities of the Monsanto Chemical Co. and the Tennessee Valley 
Authority. Early in the year the Monsanto Chemical Co. started to 
develop a tract of phosphate-bearing land and during the year com- 
pleted the erection of a phosphate-rock sintering plant, the product of 
which was shipped to the electric furnaces of the company at Anniston, 
Ala. Late in the year this company started to erect electric furnaces 
near Columbia, Tenn., for the production of phosphoric acid. Mining 
was begun by the company in 1936 in the brown-rock field near
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Columbia, Tenn.,* and bottom-dump tractor trucks were used to haul 
the phosphate rock from the mine pit to the plant. | 

The Tennessee Valley Authority had several thousand acres of 
phosphate-bearing land under lease in central Tennessee, in Sumner, 

| Perry, and Maury Counties, and during 1936, the rock on these lands | 
was mined under contract and shipped to Muscle Shoals, Ala., mostly — 
by rail but in the case of Perry County rock, by barge up the Ten- 
nessee River. Some phosphate-bearing lands were bought outright 
by the Tennessee Valley Authority in 1936 to insure future supplies _ = 
of the rock. The Authority continued the erection of a 154-kilovolt 
transmission line 65 miles long from Wheeler Dam to Kraus Station, | 
north of Columbia, where a large substation is to be erected. This 
line will provide current for the large load of the Monsanto Chemical | 
Co. and service for future developments in the middle Tennessee area. 

At Muscle Shoals, Ala., the Tennessee Valley Authority had two 
electric furnaces in service 233 days during the fiscal year ended June 

| — 80, 1936, and produced 28,690 tons of triple superphosphate and 292 | 
tons of ferrophosphorus. A third electric furnace is being converted | 
to utilize phosphate-rock “‘fines.”” During the fiscal year ended June 
30, 1936, 31,338 tons of concentrated fertilizer which contained about 
45 percent available plant food were distributed (1,986 tons the pre- 
vious year), principally in the Tennessee Valley for tests and demon- 7 
strations under practical farm conditions. | 

In addition to the triple superphosphate the following materials 
were produced by the Authority during the fiscal year ended June 30, 
1936 and shipped to agricultural experiment stations for testing as 
fertilizer: Monocalcium phosphate, 2.95 tons; dicalcium phosphate, 
10 tons; calcium metaphosphate, 10.5 tons; fused phosphate rock, 
14.8 tons; ground slag, 134.5 tons; and granulated slag, 3.5 tons. 

- Laboratory research was in progress both at Muscle Shoals and the 
University of Tennessee at Knoxville on problems related to the de- 
velopment and production of new concentrated plant foods, especially - 
phosphates. | a ee | . 

- The preparation of phosphoric acid, triple superphosphates, and 
, other products at the T. V. A. plant at Wilson Dam, Ala., is described 

in detail in three reports.6 
Virgynia.—The Southern Mineral Products Corporation (subsidiary 

of the Vanadium Corporation of America) continued to develop the 
nelsonite deposit at Piney River and produced apatite and ilmenite. | 
During the year this company sold its chemical unit to the Virginia 
Chemical Co., but retained its nelsonite ore deposits and milling and 

| concentrating plant at Piney River. . 
| Western States—In 1936, as in 1935, only two phosphate-rock- 

producing companies were operating in the Western States, one in : 
Idaho and one in Montana. The quantity and value of the phosphate 
rock marketed in each State were greater than in 1935. | 

Idaho was the larger producing State. Most of the rock produced 
came from the Conda No. 1 mine of the Anaconda Copper Mining 

. Co., Conda, Caribou County, Idaho, but a considerable quantity came : 

4 Church, H. K., Big-Capacity Tractor Trucks Haul Phosphate Rock from Pit to Plant: Pit and Quarry 
vol. 29, no. 9, 1937, pp. 65-66. 

5 Tennessee Valley Authority, Annual Report and Appendices for the Fiscal Year Ended June 30, 1936. 
Curtis, H. A., Miller, A. M., and Junkins, J. N., T. V. A: Estimates Favorable Costs for Concentrated 

Superphosphate: I, Chem. and Met. Eng., vol. 43, no. 11, 1936, pp. 583-587; II, vol. 43, no. 12, 1936, pp. 

*Gartis, H.A., Copson, R. L., and Abrams, A. J., Metaphosphate Investigation Aims at Cheaper Fer- 
| tilizers: Chem. and Met. Eng., vol. 44, no. 3, 1937, pp. 140-142.
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| from the Conda No. 3 mine. According to the company’s annual 
report,® 22,589 tons of treble superphosphate and phosphoric acid — 

| were produced at Anaconda, Mont., in 1936. A small quantity of the 
phosphate rock from this property was sold for direct application to 
the soil, and a little was exported. , , 

In Montana the Montana Phosphate Products Co., Trail, British 
Columbia, operated the Anderson mine near Garrison, Powell County, 
under contract with William Anderson and shipped the phosphate | 
rock mined to Canada. According to the annual report of the Con- 
solidated Mining & Smelting Co. of Canada, Ltd.,’ 40,345 short tons 
(36,022 long tons) of phosphate rock were produced at this property 
in 1936 and 165 feet of drifts and 598 feet of raises driven during the 

year. ae . | | . oo. 
A detailed description of the phosphate-rock deposits near Maxville, 

| Philipsburg, and Avon, Mont., by J. T. Pardee, of the United States 
Geological Survey, was published during 1936.° This report covers — 

) the geology, composition, reserves, development, treatment, produc- 
tion, and markets of the phosphate rock in several of the productive 
phosphate-rock areas of the State. — : 

Western States phosphate rock sold or used by producers, 1 932-86 

a 
| Idaho Montana Total | 

Year Value at mines Value atmines| _ Value at mines 

. Long ——_———__—_—_—_——_ Tong —__—— Long —_—_—_—_—_————_ 
ons ons 

| _ Total Aver Total 5 _ Total abl 

1932.__......-----------------| 28, 172 |$103, 243 | $4.46 |20, 090 |$79, 271 $3.95 | 43,262 [giaa,514 | $4.22 
1933........------------------| 19, 751 | 80,622 | 4.08 492 | 1,238 | 2.52 | 20,243 | 81,860 4.04 

1934...__...._-.--------------| 37, 151 | 140,397 | 3.78 | 2,086 | 7,613 | 3.65 | 39, 237 | 148,010 3.77 

1935.........-----------------] 41, 796 | 176,877 | 4.23 |27,497 | 73,701 | 2.68 | 69,293 | 250, 578 3. 62 

1936.........-----------------| 47, 113 | 203, 264 | 4.31 |36,022 | 76,066 | 2.11 | 83,135 | 279, 330 3. 36 

eo 

| FOREIGN TRADE® | | 

Imports. —In recent years relatively little phosphate rock has been _ 

imported into the United States. In 1928 imports of phosphate rock 

reached a post-war maximum of 45,812 long tons, but they have since 

declined, and in 1934 no phosphate rock was imported into this country. 

Imports in 1935 and 1936 were confined almost solely to shipments | 

from the U.S. S. R. (Russia), amounting to 3,699 and 3,100 long tons, 

respectively. The following table shows imports of phosphate rock 
from 1932 to 1936 by countries: 

6 Anaconda Copper Mining Co., Report for the Year Ended December 31, 1936. 

7 Consolidated Mining & Smelting Co. of Canada, Ltd., Thirty-first annual report, for the 12 months 

onpardee, wp * hosphate Rock Near Maxville, Philipsburg, and Avon, Mont.: U. S. Geol. Survey 

Bull. 847, 1936, pp. 175-188. 
* Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 

Bureau of Foreign and Domestic Commerce. .



| PHOSPHATE ROCK 1323 

Phosphate rock, crude, tmported into the United States, 1982-36, by countries ! 

1932 | 1933 1935 1936 

Country L L L L , 
Lon on: ong ong tons | Value | Yong | Value | Yong | Value | one | Value 

Germany....--....-----.---------.- 25 $160 |.-.-----]--------]--------[--eeee] $15 
Oceania: French_-_----------------| 6,300 | 69,741 | 5,625 ($59,409 |_-.----|-- 77777] - 
U.S. S. R. (Russia)_---------------| 3 6, 607 |?23, 808 |_...-_-_|-_._-..|43, 699 |4§29, 729 | 83, 100 | 317, 172 . 
United Kingdom_-__-_.--..-.---. 2. 50 138 |_.------|---.----].-------|---------]---- ee [eee 
West Indies: Netherland...........|-.------]--------| 2,100 | 13,188 |..---.--j----_--__]----_ ee ]ee - 

| 12, 982 | 93,847 | 7,725 | 72,507 | 3,699) 29,729| 3,100] 17,187 . 

1 None reported in 1934. 
2 Less than 1 ton. 
3 Apatite. 
4 Includes 3,599 long tons valued at $28,829 known to be apatite. 

Phosphatic fertilizers other than phosphate rock imported for con- 
sumption in the United States include various bone products, guano, | 
and basic slag. In 1936 the quantity and value of imports of basic | 
slag were slightly less than in 1935, while the quantity and value of | 
imports of the other groups increased. Imports for 1932-36 are given 
in the following table: | 

Phosphatic fertilizers (other than crude phosphate rock) imported for consumption in 
the Untied States, 1932-36 | 

1932 1933 1934 1935 1936 

. Fertilizer L L L L L 
ong ong ong ong ong 

tons Value tons | Value tons Value tons | Value tons | Value 

Bone dust, or animal carbon, | 
and bone ash, fit only for - 
fertilizing __-_--.---.---_--|80, 118]$508, 802/28, 500] $519, 982/15, 948/$308, 873/18, 388/$354, 900/23, 215|$465, 585 

Guano-.....-......--.--...-|24, 231] 480, 992159, 7721, 118, 268|16, 638] 337, 136| 16, 219] 311, 645[22, 804) 457, 209 | 
Slag; basic, groun [op a — pt — 

ground...-----..----------| 2,189} 21,005] 863] 10,698] 131] 2,009| 1,078; 15,136] 758) 9,758 
Precipitated bone fertilizer 
grade. ..--.----------n-ne-|e-e-ne|-----ne-[oe---- [eo ee [eee fee a 11, 613| 3, sa 96, 166 

Ezxports—Exports in 1936 continued the upward movement started 
in 1933, increasing In quantity and value. The average value per | 
ton of the phosphate rock exported increased from $5.23 in 1935 to 
$5.58 1n 19386. | 

Phosphate rock, ground or unground, not acidulated, exported from the United States, 
1932-386 

Year Long tons Value Year Long tons | Value 

1932._.-...-........--.| 613,085 | $2,795, 654 || 1985...._...._.._.__-_-_| 1, 104,394 | $5,773, 506 
1933......__--_----------| 829,050 | 3, 544,377 || 1936._.--.--.----..-.-----] 1,208,951 | 6,744, 462 
1934.0007 TTT] 993; 493 | 5, 008, 532 

: Exports of land-pebble and other phosphate rock in 1936 increased 
im quantity and value over 1935. Shipments to Belgium increased 
sharply, and those to Canada, Germany, Japan, Sweden, and the 
United Kingdom also were higher, while exports to Spain dropped.



1324. MINERALS YEARBOOK, 1937 | 

Exports of high-grade hard rock likewise increased in quantity and 
value, principally because of increased takings by Germany. The | 
following table shows the total exports of high-grade hard rock, land- | 

| pebble, and other phosphate rock, also shipments of each type of rock 
to various foreign countries annually from 1932 to 1936. 

Phosphate rock, ground or unground, not acidulated, exported from the United States, — 
_ 1982-36, by countries : : 

| | HIGH-GRADE HARD ROCK 

oo 1932 1933 1984 1935 1936 

. Country Lo Le - L Lo 
ng ng ng ong ng tons Value tons Value tons Value tons Value tons Value 

Australia.......----]_------]_-----..-.|.--..--|-.....---] 2,133] $16, 471)_..___2}..-2 22]. eee 
Belgium_..-....--.| 7% 100| $46, 150|_-.-..|..-------| 5,325] 37, 275]_------|..-------| 4,300] $30,100 
British West In- . 

dies (“Other”) ...|.-.....|.-.------|-------]---2--2--[-------|----2--=+ 2) $40]. -s_|. 
Canada.......-----| 29,460] "186, 652| ~~" 977)~ $7, 303)" 828)" 8, 623] 28, 907) 121, 686| 89, 271] "242,476 
Guba....-----------|-------|---------| 9 |__---~-|---------|-------|---------]--2-22-|------2-- 
Germany_.........-| 9,590| 67,130] 24,840] 173, 092|°38, 100} 266, 700| 49, 880| 349, 140] 72, 400] 507,950 
Lithuania.....-----| 11,500) 80,500] 11,000) 77,000; 7,000) 49,000) 6,000) 42,000}_.._...)...._..-- 
Netherlands........| 1,650} 11,550] 2,750| 19, 250] 14;600| 102, 200| 19,575] 137,025] 16,080| 115, 350 
Panama_-_-___......-|-------|---------]-------]--------- 1 31 4 31)__...-.{--------- 
Poland and Danzig.| 2, 500| 16, 250] 2,700) 17, 550|___...|_...._._|._...._|.......__| "7, 700] 53, 900 , 
Sweden___...-...--| 4,200 27, 300|_......]|--.-.----] 29,630] 192, 595) 25,700} 169, 075 28, 225 174, 350 

66,009] 405, 532] 42,364] 295, 152] 97,612] 672, 900/130, 068| 819, 017/163, 946|1, 124, 129 

LAND PEBBLE AND OTHER 

| | 1932 1933 1934 1935 1936 

Country L L lo - L L 
ong ong ng ong ong 

tons | Vue | tons | Value | tons | Value | tong | Value | ‘tons | Value 

Austria....-------|-------|---------|.-.----]---------|-------]---------| 3,000] $15,750] 3,001 $15, 005 
Belzium......-..|------.|..-.----| 9, 764} $39, 812] 4, 986] $30, 804| 3,293]. 16,794] 77,972} 478, 384 | 
British West In- 

dies (‘‘Other’’)-|_..----]---------]-------]--------- 5 99)... |} eee 

Canada_.-.------| 18,723] $94,830} 14,210) 51,102] 28,650) 164,939] 29,562] 160,028 37, 853] 165, 166 
Cuba.-.--_------- 27 390 62 321). eee ee] eee 
Czechoslovakia. .|-.-----|---------| 2,998] 14, 540)__----_|-.-------]..-----|--..----- 5,983] 30,114 
Denmark...-..-.| 21,337] 90, 483] 28,696] 116, 453| 32,013] 143, 817| 36, 186] 189,242)... |. 
Finland.._.....--|-------|---------]-------|---------| 3,500] 14, 875}--_--__]--.--2---}---------}--------- 
France...........| 2,197] 9,144] 2, 750| 6,875] 3,006] 15, 480| 3,671] _20,374|-._------|777777-7" 
Germany .........| 68,058} 311, 280/130, 446| 587, 678|143,882| 740, 458/211, 1791, 157, 410| 278, 404|1, 660, 508 
Hungary-._..-----|------.|---------|-------|---------]-.--.--|---------|-------|-------

-- 
4,852] 24, 163 

Italy_....--.-----| 65, 523} 292, 173] 87,767) 384, 690/106, 760} 571, 107} 60,643] 359, 1238 65, 813] 393, 657 
Japan_....--..--.| 143, 446] 520, 095}157, 362) 485, 527/213, 620) 880, 824/222, 110} 952,974) 281, 7971, 176, 953 
Latvia....._..---]-------|---------| 18,144] 64, 173} 2222. |. ef 
Netherlands.---.-| 96,507| 436, 875/153, 130] 639, 662/158, 629} 792, 600)147, 769] 812,060} 142,432) 904, 135 
Norway...-..-...| 300, 1,050... ---[o. py bao) aap aaa} 
Panama..-..----- 1 20|..-.---|---------}-------]----..---|-------]---------|-.-------|--.------ 

Poland and Dan- 
zig_.......-.-.-| 6,386} 33, 875| 20,418] 114,450] 34,994] 219, 081| 28,4991 176,781/ 16,654] 93, 428 

Rumania.----.---]-------|---------|-------]---------|-------|---------| 11, 298} 56,490] 12,852) 64, 260 
Spain.._.......--| 77,696] 360,697] 73,178} 327,715] 89,226) 412, 799/140, 329} 668,454| 28,720) 151,789 
Sweden_._..-----| 41, 325] 214, 102] 63,720] 299, 836) 41,645) 188, 532] 29,738] 165, 491 45,664) 291,870 
United Kingdom_| 2,200| 10, 120| 27,400] 108,141] 22,693| 97, 419| 28,659] 126,776] 43,008] 170,901 
Yugoslavia_......| 3,300 14,988] 1.650} 8, 250| 12,272| 62, 798| 16,891] 95,499]... J. te 

547, 026) 2, 390, 122/786, 695/3, 249, 225/895, 881) 4, 335, 632/974, 326/4, 954, 4891, 045, 005/15, 620, 333 

Exports of high-grade, hard-rock phosphate from the different 
customs districts are shown in the following table. In 1936 most of 
this type of rock was exported from the Florida district, but a large 
quantity of high-grade, hard-rock phosphate was shipped from the 
Montana-Idaho district to Canada.
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_ EHtgh-grade hard-rock phosphate exported from the United States, 1935-36, by customs . 
. districts 

| 1935 1936 
Customs district , . —_— 

Long tons Value Long tons Value 

Buffalo_.. 2... ee 1, 448 $16, 031 1, 948 $20, 391 
Florida........-...-....---------2---------e------------| 101, 155 697, 260 124, 675 881, 650 
Michigan ........-.---- 2-2 |e eee ee (2) 9 
Montana-Idaho.__...-....- 222-2 eee 27, 459 105, 655 37, 323 222, 079 
New York..-.....-.--.---- ee . 6 71 |-...--------]------------ a 

| 180,068 | 819,017] 163,946 | 1, 124, 129 | 

1 Less than 1 ton. 

| WORLD PRODUCTION 

Data available at present indicate that the United States was the 
leading producer of phosphate rock in 1936, with Tunisia second and 
Morocco third. Production in the United States increased in 1936 | 
over 1935, while that in Tunisia, Algeria, and Morocco declined 
slightly. The U. S. S. R. (Russia) is an important producer of 
phosphate rock, due largely to the development of its Kola Peninsula 
apatite deposits, although in 1935 it is reported to have produced 

| 1,750,300 tons of low-grade phosphate rock. | 
Statistical details of world production, trade, and consumption of 

_ phosphate rock for 1932, 1933, and 1934 were published during 1936.” 

World production of phosphate rock, 1 982-86, by countries, in metric tons | 

| {Compiled by M. T. Latus] 

| Country 1932 1933 1934 1935 1936 

Algeria._.-....-2---- 22 eee 569, 279 587, 753 532, 210 603, 863 — 530, 998 oO 
Angaur Island !_ 2222-22222 65, 609 66, 492 72, 148 70, 468 (2) 
Australia: 

New Sotith Wales. ...-----_-- 2 _ 229 71 {| 210 289 (?) 
South Australia. .....-2--22 le 654 26 |_--..--.----]----.------- (2) 

Belgium.____-_.-.-_----------.---- ee 25, 810 25, 130 14, 385 173, 360- (?) 
Canada-_--...---.--.-.----2 eee 1, 194 2, 008 73 ,_ 169 476 © 
Cha ace , ~~3 8, 000 58, 000 8, 000 : — 
Christmas Island (Straits Settlements) 4... 85, 548 92, 745 129, 780 149,341 | ~ 157, 634 
Egypt.....-.------.------- eee 349, 780 440, 632 437, 933 473, 896 ° (7) 
Estonia..........----.-.-------- eee 1, 133 8, 950 10, 609 11, 642’ (2) 
France..._._..----.-------------- ee 82, 700 76, 650 66, 800 (2) - (?) 
Germany (Prussia)._.........---.--------- (2) (3) 735 180 (2) 
India, British_..._...----2.2----.-----_-- 123 38 60 - 104 (2) 
Indochina. -.....-..-..---------- ee 373 |------------ 4, 600 5, 893 (4) 
Japan... 22.22 eee 18, 707 34,739 | 56, 500 91, 248 e 
Madagascar...........-.-------- eee 7, 100 13, 100 8, 340 _ 6,000 (2 
Makatea Island 4_.............-..---..__-- 120, 650 79, 045 77, 470 130, 353 ©) 
Morocco, French §_._.....--...--.-.--.---- 987, 317 1, 107, 333 1, 266, 796 t, 303, 182 i ou 257, 796 
Nauru and Ocean Islands 6._..._........-- 438, 466 670, 898 565, 522 707, 051 (3) 
Netherland India_._.......-.-....--------- 2, 724 7, 946 5, 013 11, 553 (2) 
Netherland West Indies: Curacao 4__.__-_- 65, 407 85, 550 100, 627 90, 709 78, 131 
New Caledonia__._..........--_-....-._.... 1, 000 6, 000 2, 000 9, 000 (2) 
Philippine Islands.._......--2-------------] 830 3, 097 (2) (2) — 
Poland__..-....-..-..----- 2 eee (?) 6, 350 7, 655 13, 500 (2) 
Rumania._.......-------------2 fee |e 1, 219 (3) (?) 
Seychelles Islands 4.____.-......---2------- 14, 213 12, 307 12, 062 10, 082 (?) 
Spain_._-.--.------- le 9, 980 14, 507 19, 297 (2) (2) 
Tanganyika Territory_._....-..-.---.-----|------------]------------ 208 . 194 (8) 
Tunisia_..............--....---..-.-.---.--| 1,678, 000 1, 810, 000 1, 766, 000 1, 500, 500 1, 496, 700 
Union of South Africa__.....2.2222-- 222 1, 183 1, 181 77 |oo----.----- (2) 
U.S.8. R. (Russia) 7........--2-- ee 156, 500 213, 400 382, 800 767, 900 (2) 
United States (sold or used by producers).| 1,734,300 | 2,530,282 | 2,880,017 | 3,091, 211 3, 405, 654 

: 

1 Exports during fiscal year ended Mar. 31 of year following that stated. 2 Data not available. 
3 Estimated (Imp. Inst., London). 4 Exports. 
Shipments, including exports as follows: 19382, 972,692 tons; 1933, 1,091,174 tons; 1934, 1,255,847 tons; 

1935, 1,296,052 tons; 1936, 1,247,923 tons. 
' 6 Exports during fiscal year ended June 30 of year stated. _. 

? Apatite concentrates. Production of apatite ore in 1935 amounted to 1,555,300 tons; in addition 1,750,300 
tons of low-grade phosphate rock were reported. 

10 Gray, A. N., Statistics of Phosphate and Superphosphate for 1934. I, Phosphate Rock: Superphosphate 
(London), vol. 9, no. 1, 1936, pp. 1-7.
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| IMPROVEMENTS IN TECHNOLOGY 

The calcination of phosphate rock for the removal of the fluorine 
content and the conversion of the insoluble phosphate rock into citrate- 
soluble form readily available as plant food were described in two : 
papers." 

An apparatus for the determination of fluorine in phosphate rock 
by the Willard and Winter method was described by Reynolds and 

- associates.” Oo | 

: SUPERPHOSPHATES 

Salient features of the superphosphate industry in the United 
States are shown in the following table covering the 4-year period, : 
1933-36, inclusive. | 

| Summary of statistics for superphosphate industry in the United States, 1933-36 

. "1933 1934 1935 1936 

Production:! | 
Bulk superphosphate..___._...._....__..-short tons} 2,694,870 | 2,868,016 | 2,954, 130 3, 412, 486 
Base and mixed goods---_..-_--___-.-.----..do__-_- 117, 046 116, 533 169, 609 142, 459 

Shipments:! . 
Bulk superphosphates, to consumers-_.._..._.do0_--- 824, 176 829, 490 824, 177 997, Gil 
Bulk superphosphates, to others.-._......-.-do_-_-- 953,880 | 1,120,367 | 1, 223, 132 1, 672, 049 
Base and mixed goods__-__....-_.-..-.-.....do__..| 1,131,707 | 1, 264,216 | 1,354, 728 1, 480, 719 

Stocks (Dee. 31): ! 
Bulk superphosphates. ...._....-....._.-..-.do..__| 1,089,179 | 1,159,392 | 1, 217, 767 1, 183, 640 
Base and mixed goods. _.__------..-.-..------d0___- 497, 589 567, 974 619, 909 657, 828 

Exports of superphosphates 2____..._..--_----_long tons 35, 371 59, 148 54, 965 68, 368 
Imports of superphosphates ?____...__-------.----do__--]. 23, 705 16, 308 20, 543 18, 395 
Sales of phosphate rock by producers for superphosphate - 
production _-.__...----------------------------do.-.-} ], 467,441 | 1, 561, 066 | 3 1, 690, 554 1, 768, 677 

ieee of the Census, Monthly Statistics Superphosphate Industry; 16 percent available phosphoric 
acid. a 

2 Bureau of Foreign and Domestic Commerce. 
3 Revised figures. . 

Several papers on the manufacture, composition, and properties of _ 
superphosphate appeared during 1936." 

11 Reynolds, D. §., Marshall, H. L., Jacob, K. D., and Rader, L. F., Jr., Phosphate Fertilizers by Cal- 
cination Process. Experiments with Phosphate Rock in Very Thin Layers: Ind. and Eng. Chem., vol. 28, 
no. 6, 1936, pp. 678-682. 

Jacob, K. D., Rader, L. F., Jr., and Tremearne, T. H., Factors Affecting the Determination of Available 
Phosphorus in Calcined Phosphate and Other Water-Insoluble Phosphates: Jour. Assoc. Official Agric. 
Chem., 1936, pp. 449-471. . 

12 Reynolds, D. S., Kershaw, J. B., and Jacob, K. D., A Multiple-Unit Distilling Apparatus for determi- 
nation of Fluorine by the Willard and Winter Method: Jour. Assoc. Official Agric. Chem., 1936, pp. 156-162. 

13 Copson, R. L., Newton, R. H., and Lindsay, J. D., Superphosphate Manufacture. Mixing Phos- 
phate Rock with Concentrated Phosphoric Acid: Ind. and Eng. Chem. (Ind. Ed.), vol. 28, no. 8, 1936, 

Pp. 923-92/. 
Hill, W. L., and Hendricks, S. B., Composition and Properties of Superphosphate. Calcium Phosphate 

and Calcium Sulphate Constituents as Shown by Chemical and X-ray Diffraction Analysis: Ind. and Eng. 
Chem., vol. 28, no. 4, 1928, pp. 440-447. 

Hill, W. L., and Beeson, K. C., Composition and Properties of Superphosphate. IV, Free Acids in Fresh 
Superphosphate: Jour. Assoc. Official Agric. Chem., vol. 19, no. 2, 1986, pp. 328-338. 

Curtis, H. A., Miller, A. M., and Junkins, J. N., T. V. A. Estimates Favorable Costs for Concentrated 
Superphosphate: I, Chem. and Met. Eng., vol. 43, no. 11, 1936, pp. 583-587; II, vol. 48, no. 12, 1936, pp. 
647-650. 

Newton, R. H., and Copson, R. L., Superphosphate Manufacture: Composition of Superphosphate 
Made from Phosphate Rock and Concentrated Phosphoric Acid: Ind. and Eng. Chem. (Ind. Ed.), vol. 28, 
no. 10, 1936, pp. 1182-1186.
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Super phosphates imported into the United States, 1984-86, by countries 

1984 1935 1936 | 
Country | _—- | 

, . Long tons; Value |Longtons} Value |Longtons} Value 

Belgium. .__.._.-...-----------e--e--a ee 140 | $4,594 | 1,392] $32,115} 1,348} $36,070 | 
Canada__._...---.-22 ee 6, 119 98, 420 10,048 | 161, 651 8, 832 161, 485 
France_-.....--.- 2-2 ee |e eee ee [eee |e eee |e 99 5, 600 
Germany._.....-----.-.-2--ss2se ss sess] 4B 341 | 97 873 752 9, 048 a 
Japan... 2.222222 eee 9,362 | 131, 637 8,316 | 137, 427 6, 938 125, 578 
Netherlands____......-_..-.-----------_-- 644 10, 548 690 8, 659 426 5, 025 

: 16, 308 | 245, 540 20, 543 | 340, 725 18, 395 342, 806 

Superphosphates (acid phosphates) exported from the United States, 1934-36, by 
countries 

1934 1935 1936 

Country —_ |“ |S qc 

Long tons| Value jLongtons} Value {Longtons} Value 

British Malaya__...-._-.-_..-..-..------- 26 $600 |.-....2-]---2 2.8 1 $44 
Canada___..._---.-_-2. 2-2-2 eee 42,747 | 433, 346 38, 869 | $378, 631 55, 429 550, 835 ° 
China_._..-_-_---- eee ele 2 90 |....2----- jee |e} ee 
Colombia_..._.__...-__- 2-22 eee eee 11 528 3 58 14 624 
Costa Rica... .__..-2 2-2 eee 5 105 2 28 j-.-.------|-------.-- : 
Cuba_-__---.-------_._---.-.-.-.---_-...-.| 18,606 | 136, 950 15,916 | 150, 765 9, 399 98, 890 
Dominican Republic___......-.-.-2. 2-222} eee -_|_------ ee 66 2, 694, 56 2, 564 
Honduras_....-..--.--..-----2- 22 ------- 6 106 27 474 |___...-.--|---------- 
Mexico -.__-.--_.-.- 2-2-2 eee 28 963 3 53 18 567 
Philippine Islands.___..-....-...--___---- 500 14, 660 |..-.-----.|-------- |---| 
United Kingdom. _________2.2 2.22 _e 2, 213 18, 3383 j|-.--------]------ ee 2, 945 27, 039 
Venezuela_____.__-.------- 2-2-2 eee 4 90 1 20 |-...----..]--.------- 

| Other.......----.-.--s-sssseeeeeeeeee} 21 78 | 1, 160 506 7,023 | 
| | 59,148 | 605,792 | 54,965 | 533,883 | 68,368 | 687, 586 

1 Less than 1 ton. 

Since January 1, 1935, monthly imports of superphosphate have —__ 
been subdivided into three classes: (1) Superphosphates standard 
(not over 20 percent P,O; content), (2) superphosphates treble (over 
20 percent P.O; content), and (8) superphosphates ammoniated. 

Statistics for 1934, covering international trade in superphosphate 
and production and consumption of superphosphate in various 
countries, were published early in 1936.4 

BASIC SLAG | | 

Basic slag, a byproduct of the manufacture of basic steel, contains 
considerable phosphorus in a form readily available as plant food, : 
and it has been used as phosphorus-bearing fertilizer since the early 
eighties, following the invention of the Thomas and Gilchrist modifi- 
cation of the Bessemer process of steel making in 1878.. In Germany, 
Belgium, England, Luxemburg, and France, where highly phos- 
phatic iron ores are used in the manufacture of steel and where large 
quantities of basic slag are available, it has developed into an impor- 
tant source of phosphorus, competing directly with phosphate rock 
and superphosphates. The production of basic slag in recent years 
is shown in the following table. European consumption of basic 

14 Gray, A. N., Statistics of Phosphates and Superphosphate for 1934, II, Superphosphate: Superphosphate, 
vol. 9, no. 2, 1936, pp. 21-35.
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slag (known as Thomas slag) in 1928 exceeded 4 million tons, about 
58 percent of which was used in Germany. | | 

European production of basic phosphate slag, 1981-34, in metric tons 

{Source: Internat. Inst. Agric., Rome]! 
nO 

Country | 1981 1932 | 1933 1934 

Belgium..___-.----------------eeeeeeneeeeee-e---------| 598,000 | 577, 000 610,000 | 635, 000 
, Czechoslovakia.....-....-.---------------------------- 112, 198 66, 288 71, 383 93, 874 

France.-----.- swe ee eee eeeeeeceesesusssesee-----| 1,204,000 | 782,000 | 988, 500 878, 900 
Germany: 

“Saar =e ee eeneeeeeeeeeeeneeceeeeeeneeeeeee-----| 257,584 | 287,710 | 266, 820 322, 681 
Uther... nee eeeeteesueesessesses---} 900,000 | 533,000 | $30,000 | 1, 400, 000 

Great Britain. _..........-.----.----------------------- 167, 648 162, 568 194, 065 266, 509 

Latvia__---------s2scsseesoe-o-eeeeeeneeneeeeeeee eens 124 1, 471 6, 319 1, 007 
Tuxemburg.....-.-. 2... ss-se-scssscsesse-----z-----| 480,683 | 401,106 | 392, 961 409, 210 

| Sweden ....._..--..----.s--ssesssseeeseeeseeeeeeeeee---{ 10,171 7, 730 8,911 12, 822 

. 3, 765, 358 | 2,768,873 | 3, 368, 959 4, 020, 003 

1 Bureau of Foreign and Domestic Commerce, World Trade Notes: Vol. 10, no. 36, 1936, p. 4. 

Although the production and consumption of basic slag is con- 
_ fined principally to European countries, some 1s produced in the United 

States, principally from the Birmingham district of Alabama,’* where 
about 35,000 tons are produced annually by the Tennessee Coal, Iron 
& Railroad Co., a subsidiary of the United States Steel Corporation. 

, Here it is a byproduct of the basic open-hearth process of making 
steel from the red-hematite iron ores of the Birmingham district. 

| The slag formed in the furnaces in this operation is poured off, cooled, . 
: -  erushed, and ground to a fine powder (90 percent of which will pass 

through a 100-mesh screen) which is sold as a soil conditioner with a 
cuaranteed minimum of 8 percent phosphoric acid. — | 

Asmall quantity of basic slag (from 131 to 3,998 long tons annually) 
has been imported into the United States in recent years. | 

18 Cudworth, J. R., and Mead, J. C., Utilization of Slag in the Birmingham District, Ala.: Am. Inst. 
Min. and Met. Eng., Tech. Pub. 796, 1937, 9 pp. | 

Bowron, R. L., Basic Open-Hearth Slag an Important Byproduct at the Ensley Works: Min. and Met. 
vol. 18, no. 364, April 1937, pp. 198-199.



TALC AND GROUND SOAPSTONE ! | 

By Cart A. Guam and. M. A. CorntuwaitE | 

: SUMMARY OUTLINE | 

| , a Page- a 
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_ In general, conditions in the tale and ground-soapstone industry 
during 1936 were better than in any year since 1929. Ground 
soapstone is included with talc in this chapter because soapstone is 
essentially an impure talc and when pulverized is used for the same 
purposes and competes directly with ground tale. North Carolina - 
pyrophyllite also is included, following the precedent established 
many years ago by the United States Geological Survey in its annual 7 
reviews of the talc industry. Although pyrophyllite resembles talc 
in certain physical properties and uses, it is an aluminum silicate | 
resembling clay in chemical composition and is classed by several 
mineralogists as a subvariety of kaolinite. | | 

Sales.—Sales of 216,191 short tons of talc and soapstone valued at | 
$2,343,171 exceeded corresponding figures for 1935 by 25 and 27 | 

_ percent, respectively. The increases resulted principally from a 
| greater output of ground material which represented about 95 percent 

of the total production. A slightly higher tonnage of crude material 
was offset by a decline in the quantity of sawed and manufactured _— 
products, although the value of the latter increased nearly 50 percent. | 

_ Tale and ground soapstone sold by producers in the United States, 1932-86, by classes 
OO A tee 

Crude | Sawed and manu- - Ground Total 

Year Ft | 

Short Value | Short Value | Short Value | Short Value 

19321_...........| 5,685 | $51,657 107 | $17,749 | 117,479 |$1, 292, 227 | 123, 221 | $1, 361, 633 1933_.2-222-72 772] 5,985 | "46, 553 246 | 31,686 | 159, 792 | 1,653,643 | 166,023 | 1,731,882 1934--7 772721 -1-| 8,767 | 55,659 174| 46,918 | 129, 564 | 1,346,108 | 138,505 | 1, 448, 685 1935.----.---------| 10,725 | 57,259 841 | 63,211 | 161, 150 | 1,727,585 | 172,716 | 1,848, 055 1936_-._-----.-.-.| 10,910 | 59,556 618 | 90,542 | 204, 683 | 2,193,073 | 216,191 | 2,343,171 

1 Includes talc only. 

Production by States—The output of tale and ground soapstone in 
1936 was obtained from 35 mines in 9 States, compared with 33 mines : 
in 11 States in 1935. Tale was produced in California, Georgia, 

| Maryland, New York, North Carolina, Vermont, and Washington; 
soapstone in California, Pennsylvania, Virginia, and Washington; 

_and pyrophyllite in North Carolina. 

1 Soapstone sold in slabs or blocks is included under “Dimension stone” in the chapter on Stone. 

1329



1330 MINERALS YEARBOOK, 1937 

Tale and ground soapstone sold by producers in the United States, 1935-86, by States 

- 1935 1936 
State | . 

| Short tons Value Short tons Value 

. Arkansas....---------------2. -2eeeeeeeeeeeeeeeeeenee eee 17 $82 |_.----------|------------ 
California__......--....-.-..--.-------.---------------- 21, 464 290, 439 28, 199 $403, 392 
Georgia. __..__._.......--_..--------------------------- (1) (4) 11, 473 114, 545 
New York. _._.--...--------.-------------------------- 69, 125 2 817, 082 85, 429 1, 043, 232 
North Carolina. .-........----.--------+----.---------- 20, 913 220, 074 27,877 280, 026 
Vermont_____......_..--.--------------------- +--+ 42, 739 381, 643 45, 746 410, 045 
Washington_____.__--.....----2-------e eee 633 2, 550 462 1, 805 
Undistributed °_.....-...-...-..._-.------------------- 17, 825 136, 175 17, 005 90, 126 

172, 716 1, 848, 055 216, 191 2, 343, 171 

1 Included in ‘‘Undistributed.’’ 
2 Partly estimated. 

Vi 1935: Georgia, Maryland, New Jersey, Pennsylvania, and Virginia; 1936: Maryland, Pennsylvania, and 
irginia. 

| Producers of tale and soapstone in the United States in 1936 

Producer Material Product Location of mine 

CALIFORNIA | 

Blue Star Mines, Ltd., 840 San | Tale_____.._-...| Ground....._._.| Near Bigpine, Inyo County. 
Julian St., Los Angeles. " 

Chamberlain Co., Los Angeles......|-----do-._..---.--}| Crude...--_-__---|--------------+-.---------.------ 
W. R. Fawcett, 634 S. Spring St., |.----do.....-...-.]| Ground.-..---.-| Keeler, Inyo County. 

Los Angeles. 
Industrial Minerals & Chemicals | Soapstone.._..__|_---.do.-..-....--| Berkeley, Alameda County. 
Co.,6thand GilmanSts., Berkeley. 

Frank McDonald, Shingle___._..._-]..---do__.-.-.----| Crude...--.----.| 114 miles from Shingle. 
W. S. McLean, 419 Bay Shore |_-.-.do.......---.|--.-.do_.-......--| Butte County. 

Bivd., San Francisco. . ; 
. Pacific Coast Tale Co., 2149 Bay | Tale.....--..---| Rough, ground..| 7 miles north of Silver Lake 

St., Los Angeles. Station, San Bernardino 
. County. 

Pacific Minerals Co., Ltd., 337 10th | Soapstone.......| Ground_.._...._| Shrub, Eldorado County. 
St., Richmond. 

Sierra Tale Co., 428 Union League | Tale.._.-.-.----|_----.do_....------| Near Darwin, Inyo County. 
Bldg., Los Angeles. 

Thomas & Skeoch, Tecopa.._....-..|-----do....--..--| Crude........---| Tecopa, Inyo County. 
Victorville Limerock Co., 2424 En- | Soapstone_....-_|_..-.do_.....-.----| Saugus, Los Angeles County. 

terprise St., Los Angeles. ; 
Western Tale Co., 1901 E. Slauson | Tale_....--..----| Rough, ground_.} Tecopa, San Bernardino 

Ave., Los Angeles. County. 

GEORGIA 

Cohutta Tale Co., Dalton_.._.-_.-.|.----do_....-.----| Crayons,ground | Chatsworth, Murray County. 
Georgia Tale Co., Asheville, N. C__|_-.--do_.-..-.----|.----d0-.-.------- Do. 
Southern Tale Co., Chatsworth_...-|....-do....-------| Crude, ground. - Do. 

: MARYLAND 

Harford Tale & Quartz Co., P. O. | Talc, massive | Rough, ground..| Near Dublin, Harford County. 
Box 63, Towson. steatite, or 

. ‘lava’ grade. 
Seaboard Operating Co., Balitmore_| Talc.._.-_..----|-----do-----------] Sykesville, Carroll County. 

NEW YORK 

Carbola Chemical Co., Inc., Natural |.....do......-----| Ground__._.-.--| 114 miles from Natural Bridge, 
Bridge. Lewis County. 

International Pulp Co., 41 Park |..-..do-_...-.----|-----do__..._.----| Taleville, St. Lawrence 
Row, New York. County. 

W. H. Loomis Tale Corporation, |.....do_..-..---.-}-----do--_...------|Gouverneur, Lawrence County. 
223 E. Main St., Gouverneur. 

NORTH CAROLINA 

Carolina Pyrophyllite Co., 10 E. | Pyrophyllite....| Crude....---.--.| Staley, Randolph County. 
40th St., New York, N. Y. 

Carolina Tale Co., Murphy-._---.-.| Tale......------| Crayons,ground Near Murphy, Cherokee 
ounty. 

Clinchfield Sand & Feldspar Co., |--..-do__.-..-.---|-----d0-...------- Do. 
Murphy. . . 

Nantahala Co., Andrews_-....------|_--..-do___..---.--| Crude_.._.------| Hewitt, Swain County.
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Producers of talc and soapstone in the United States in 1936—Continued | 

Producer _ | Material Product Location of mine 

| NORTH CAROLINA—continued _ | 

. Standard Mineral Co., Inc., 230 | Pyropbyllite....| Ground_--......| 244 miles from Hemp, Moore 
| Park Ave., New York, N. Y. County. 

Tale Mining &. Milling Corpora- | Tale....-.------|-----do-.-...----| Glendon, Moore County. 
tion, 150 Whiton St., Jersey City, : 

( Tennessee Mineral Products Cor- | Pyrophyllite....|...-.do......-.--| Staley, Randolph County. a 
t poration, Spruce Pine. - 

PENNSYLVANIA 

C. K. Williams & Co., 640 N. 13th | Soapstone.......| Crude_....-.-.-.| Near Easton, Northampton 
St., Easton. County. 

| VERMONT 

| Eastern Magnesia Tale Co., Inc., | Talc......--.---| Crayons,ground | Johnson, Lamoille County, 
117 Liberty St., New York, N. Y. and Waterbury, Washing- 

oo ton County. 
| Vermont Mineral Products, Inc., |..---do.....-.----| Ground_------..| Near Chester, Windsor 

Chester. County. 
Vermont Tale Co., Chester_........|.---.do_....--.---|.-.--do_......---.| Windham, Windham County. 

. VIRGINIA | . 

Blue Ridge Talc Co., Inc., Henry.-| Soapstone.......; Rough, ground_. Near Henry Station, Franklin 
oS ounty. 

Alberene Stone Corporation, |.-...do..........._ Dimension | Schuyler, Nelson County. 
Sehuyler. stone, furnace 

blocks, special 
products, 
ground. 

WASHINGTON 

Asbestos-Tale Products of Wash- | Tale....-.-...-.| Ground.._......] Burlington, Skagit County. 
ington, Inc., Burlington. ; 

_H. P. Scheel, Jr., Rockport.---.-.--|-----do.....---.-.| Rough.-.-.------ Near Marblemount, Skagit 
. ounty. 

Skagit Talc, Inc., 300 Shubert Bldg., | Soapstone.......| Crude, furnace | Near Rockport, Skagit County. 
St. Paul, Minn. blocks. . 

MARKETS | 

The trend in sales of talc and soapstone has always followed rather 
closely the general business cycle; the principal exception in the last 
few years was the unusual rise in 1933 followed by a rather sharp 
decline in 1934. (See fig. 107.) However, the welfare of the talc and 
soapstone industry depends more specifically on the demands of the 
paint, paper, roofing, and rubber industries, and changes in con- 
sumption within that group are of particular significance to the 
producers. Declines in consumption of tale in some industries have | 
been compensated by greater use of talc in others, so that total produc- 
tion reached a relatively high level in 1936. Data available for 1931 
and 1936 showing percentages of the output purchased by various 
industries indicate the changes that have taken place within that 
5-year period. The most evident decline was in sales to paint manu- 

-  facturers—-from 48 percent of the total in 1931 to 29 percent in 1936. 
This situation occurred despite appreciable increases in sales of paint 
since 1932 and suggests the possibility of a permanent loss in that 
market. The decline from that source, however, was overcome partly 
by greater sales to manufacturers of rubber products and roofing 
and to a considerable extent by the use of talc in ceramics. The 
increased demand from the rubber industry indicates not only a 
greater consumption of rubber products but also a displacement of
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mica, with which talc competes for use in dusting molds. The advance 
in sales to the ceramic industry is particularly important because 
it has been due mainly to the greater use of talc as a constituent of 

| wall tile, the production of which has been increasing with the sharp 
rise in building construction. 

Percentages of ground talc and soapstone sold to consuming industries in the United | 
| States, 1931 and 19386 } 

Industry 1931 1936 Industry 1931 | 1936 

Paint_-.......---.-----.------ 48 29 || Toilet preparations-.........- 3 1 
Paper. .....--.-.-----------.- 16 17 || Foundry facings. .-.....-....- 1 1 
Roofing.....-.......-.-.------ il 13 || Other..........2-2.-.-.-.--.. 9 14 
Rubber............---.-----.. 11 15 _ | 

. Ceramics. .-...-----..------- 1 10 100 100 

1 Includes 96 percent of sales in 1931 and 90 percent in 1936. . 

Demands for talc for paper manufacture appear to have remained 
rather constant; 16 percent of the total output of the ground product 
in 1931 and 17 percent in 1936 were sold to thisindustry. A compari- — 
son of the production of tale with that of fine paper shows a remarkable 

| similarity in trends during the last 5 years, especially in 1933 and 1934, | 
when there was an unusual rise and decline in both industries. It is 
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FIGURE 107.—Trends in production of talc and ground soapstone, sales of fine paper, consumption of rubber, 
and industrial production, 1927-36. Indexes for paper and rubber computed from data of Bureau of 
Foreign and Domestic Commerce; industrial production index is from the Federal Reserve Board. _ | 

difficult to explain the relationship in view of the rather small per- 
centage of talc sold to the paper industry, nevertheless the similarity 
suggests a means of estimating the annual talc production in advance 
of official statistics. Data for fine-paper production appear monthly 
in the Survey of Current Business, published by the United States 
Department of Commerce. 

Sales of high-grade tale for the manufacture of toilet preparations 
were smaller than usual in 1936, comprising only 1 percent of the total 
production. The demand from manufacturers of foundry facing 
remained about the same as in the past few years. . 

Other markets for ground talc and soapstone in 1936 included many 
industries, none of which purchased a large quantity but which in the
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aggregate consumed 14 percent of the entire output. Some of the | 

| miscellaneous uses reported by producers were as a cloth filler; for 

| cotton bleaching; as a polish for rice, peanuts, and glass; and as an 

! ingredient of lubricants, concrete, plaster, and insecticides. | . 

| | PRICES | 

The price of talc and ground soapstone in 1936, as represented by 

the average value per ton of all grades of material, was $10.84—14 

: cents a ton more than in 1935 and the highest since 1932. The slight oo 

increase was due principally to the higher value of sawed and manu- - 

. factured material, which was $146.51 per ton in 1936 and $75.16 in 

| 1935. The average value per ton of ground tale and soapstone was | 

virtually the same in both years, and the value of crude increased 

only 12 cents a ton. _— 
Average values per ton of talc and ground soapstone in each year 

from 1927 to 1936, inclusive, are shown in the following table. | | 

Average value per ton of talc and ground soapstone sold by producers, 1927-36 

| Value . Value 
. per ton per ton . 

1927_.______-_--------------- $11. 62 1982____________________---. $11. 05 

1928...___._________- eee.) «(12.50 | 1988___-------------------- 10. 43 

1929..._____.....____------- 11.96 | 1984__..__.----------------- 10, 44 

19380...._....._---__--------- 11.75] 19385_.__._-.----------------- 10, 70 | 

1931.__________._.__-_-------- 11.31] 1986_.._..------------------ 10. 84 | 

DEVELOPMENTS IN THE INDUSTRY 

A cooperative investigation by the Bureau of Mines, the Missouri 

School of Mines and Metallurgy, and the Eastern Magnesia Talc Co. — 

determined that talc concentrates and magnesite tailings could be | 

obtained through beneficiation of Vermont talc-magnesite ores by 
flotation. . 

Up to now technical developments in the talc industry have been : 

—~~eonfined largely to improvements in the mechanical preparation of ————__ 

various products. Little or no attempt has been made to beneficiate | 

talc rock by recognized ore-dressing methods. Selective mining when 
necessary, followed by crushing and grinding dry to 200-mesh or finer 

by pebble mills or other crushing devices in closed circuit with air 
separators, has been the customary method of preparation. In 7 

certain instances a moderate degree of beneficiation has been obtained 
by rejecting the separator tailings. Although the talc recovery was 
low the procedure was justified because it enabled the operator to meet 
the demands of the trade for specific grades. The disposal of the | 

separator tailings containing 30 to 40 percent of talc became increas- 
ingly serious as the demand for the higher grades increased. In 
some instances as much as 3 tons of talc rock were required to produce 
1 ton of the desired grade. The 2 tons accruing as a low-grade 
product had relatively little value and were difficult to market. 

Flotation promises a means for eliminating undesirable impurities 
from the rejected material and low-grade talcs and at the same time 
may yield a product with better texture and “‘feel’’ from higher-grade 
talcs. 

The United Feldspar Corporation, through its subsidiary, the , 
Tennessee Mineral Products Corporation, acquired the entire capital 

153336—37——-85 -
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stock of the Carolina Pyrophyllite Co., Staley, N.C. Plans have been 
made to erect a mill at or near the mines to grind the raw material.? 

The talc-schist property, formerly operated by Herbert I. Oursler, 
. Mariottsville, Md., is now operated by the Seaboard Operating Co., 

430 Hearst Tower Building, Baltimore, Md., a subsidiary of the | 
Clinchfield Sand & Feldspar Corporation. The old mill has been 
reconditioned. - 

FOREIGN TRADE 

| Imports.—Imports of talc and soapstone, classified as talc, steatite, 
or soapstone and French chalk, crude, manufactured, or ground, : 
amounted to 24,519 short tons valued at $456,667 in 1936. Compared 

_ with imports in 1935 the quantity was 3 percent greater and the value 
7 percent less. The increase in quantity resulted from the larger 
amounts furnished by China, Canada, and Norway and the decline 
in value from the smaller amounts of high-priced materials purchased 
from Italy and France. Canada continued to be the largest source of 

| supply, and Italy and France were next in importance. 

| Talc imported for consumption in the United States, 1932-36 
| eee 

Manufactures (except 
Crude and unground toilet preparations) : | steatite and French | Sholiy ” partly fin- Total 

Year ished 

Short tons Value Short tons Value Short tons Value 

1932.02 eee 162 $4, 099 19,926 | $355, 836 20,088 | $359, 985 a 248 2, 628 21,899 | 388, 888 22, 147 391, 516 1934.00 204 4, 729 20,245 | 421, 640 20, 449 426, 369 1935-22-22 298 5, 856 23,508 | 486,418 | . 23,896 492, 274 1936.---- =o 188 2, 915 24,331 | 453, 752 24, 519 456, 667 eee eee 

Talc, steatite, or soapstone, and French chalk, crude, manufactured, or ground, | 
amported into the United States, 1935-36, by countries 

pp 

1935 1936 
Country TT a 

Short tons Value Short tons Value 

Austria__._- 2-22-22 12 $138 1 $69 Belgium_---- 22-222 28 195 Canada___..___-. 22 8, 030 81, 292 8, 450 85, 54] China..200 492 32, 564 1, 426 41, 346 Czechoslovakia_-__-__-..-___._.-.._..-.----.__._--___._|----2-2.o|_-e 33 1, 203 
Egypt__.__..----- 11 340 1 26 France._-_---__-2--2 2-8 5, 514 111, 954 5, 150 86, 695 Germany_______.-__--- 2-8 (1) 3 il 69 Hong Kong____.___.__..__._._.___.___.__._...- ) 31 (1) 85 India (British).--- = 2-22) 34 646 107 1, 647 Italy_......-2.2 2222 7, 323 236, 187 7, 197 212, 480 Japam.___-- 2 1, 709 23, 115 1, 474 20, 334 Kwantung.__._._.__---- ee 145 1, 433 100 | 1, 137 Malaya (British)_-......--..22-2_-___ 2 (1) 8 Norway-.-------.-.--.-------_..__.___.... 166 1, 442 395 3, 585 Spain.__-.-- eed 1 36 Union of South Africa___-_..._.....-..-._____..._..___|___._..._...|_-....-.___- 6 308 
U.S.8. R. (Russia)__-.----- 437 2,472 |_.-....--___|__------ 2-8 
United Kingdom___..---_-.--.---8 ee 23 657 139 1, 903 

23, 896 492, 274 24, 519 456, 667 
a 

1 Less than 1 ton. 

? Glass Industry, vol. 17, no. 11, p. 393.
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| Exports—Exports of tale and soapstone continued to increase in 
1936. Crude talc has been classified separately since 1932, and the 
1936 exports of 6,669 short tons valued at $115,434 exceeded those of 

: the preceding 3 years. The total value of talc exports, including 
| talcum, face, and compact powders, was $803,571, which was higher 

than in any year since 1931. 

Exports of talcum and other powders from the United States, 1932-36 7 
t 

. 

i $$ $$$ = |—e OOOO 

Year Description Shorttons | Value - 

| 1932__.__..| Powders—taleum, face, and compact......---------------------------- (4) $646, 605 

1933 (pale crude, in bulk___..__.--...-------------------------------------- 3, 956 68, 389 
-------|) Powders—talcum (in packages), face, and compact--..--.-------------- (4) 618, 026 

1934 fTale, crude, in bulk__-....-------------------------------------------- 4, 903 83, 530 
-------1) Powders—talcum (in packages), face, and compact----.--------------- () 598, 404 

1935 (pon crude, in bulk_..--....----.------------------------------------- 5, 814 101, 290 
~-------1) Powders—talcum (in packages), face, and compact-_-_-_--..------------ (!) 711, 383 

. 1936 {pave steatite, and soapstone, crude and ground--.--.----------------- 6, 669 115, 434 
------- 1) Powders—talcum (in packages), face, and compact-_--_...---.---------- (G) 803, 571 

a 

1 Quantity not recorded. o 
WORLD PRODUCTION : 

| Tale occurs rather widely throughout the world, and available oe 
information indicates that the mineral is produced in at least 24 
countries. Data for 1936 are limited, but undoubtedly the United | 
States continued to lead all other countries in quantity produced. 
The next largest producing countries, in the order of their importance, 
are usually France, China (including Manchuria), and Italy. 

World production of tale and soapstone, 1982-86, by countries, in metric tons 

{Compiled by M. T. Latus] 
i . 

Country } 1932 1933 1934 | 1935 1936 . 

Australia: ee ff 
New South Wales__._-..--.-_-..-.---- 293 398 BAT BTL een 
South Australia...........-...-------- 1,071 1, 399 1, 419 954 ~ Q) . 
Tasmania.-_.......-.--...-.-..---.-.-- 5 . 9 6 |. -..-.------ 3 

Austria (exports) ._.............--.-------- 17, 289 20, 871 20, 673 20, 786 19, 891 
Bulgaria......._.__.-...---.----.----------|------------|------------ 15 15 (2) 
Canada 3_____--- eee 10, 980 13, 772 12, 663 12, 522 20,501, 
China (including Manchuria) --.-.....-.---- 45, 996 65, 430 68, 000 (2) (2) 
Egypt...-.-..-..-.---.-.-.---------------- 232 2, 5381 }~ 2, 603 366 (2) 
Finland -..-....---------2---- +e eee 1, 625 1, 288 1, 586 2, 185 (2) 

France.......-.-.------------------------- 68, 500 77, 450 68, 900 (8) (2) 
Germany (Bavaria)............-......--.- 3, 197 5, 107 6, 934 3, 963 (2) 

_ Greece...-_.-.-.-.---.-.----------- eee ee 617 1, 272 118 (2) (2) 
India, British...............----.--------- 6, 617 17, 322 9, 525 12, 798 (2) 
Italy. ........-.---.-.-------2--------ee 32, 404 34, 487 37, 671 43, 200 (?) 
Morocco, French (exports) --...--.---.---- 837 526 788 720 (2) 
Norway.-.--------------.-------2---------- 18, 536 19, 885 34, 474 (2) (2) 

~ Rumania.......-.--.-..--.---.------4----- 1, 798 1, 112 1, 933 1, 978 (2) 
Spain_..........--2--- eee 6, 574 10, 064 5, 285 (2) (2) 
Sweden_-—_.__-__-._._-.-.-.---.-------.---- 4, 525 4, 396 6, 501 6, 063 (2) 
Union of South Africa (Transvaal) -_..-.-- 269 280 239 303 411 
United Kingdom..-........-...-------.--.-- 262 169 |... -_.|-.--- (2) 
United States......-.---_..---------.-..-.| 4111, 784 5 148, 840 5 127, 948 5 166, 594 5 191, 464 
Uruguay (exports).........---------------- 2, 625 1, 270 879 1, 200 772 
a 

1 In addition to the countries listed tale is produced in Argentina, Brazil, and the U. 8S. S. R. (Russia), 
but data of production are not available. 

? Data not available. 
3 Excluding soapstone, which is reported only by value and was as follows: 1932, $46,751; 1933, $43,593; 

1934, $44,297; 1935, $32,053; 1936, $32,770. Soapstone is sold in the form of both blocks and powder. 
4 Figures represent sales of tale only. Bureau of Mines not at liberty to publish figures for soapstone. 
5 Figures represent total mine production of talc and ground soapstone from 1933 to 1935, quantity sold or 

used by producers in 1936.





FLUORSPAR AND CRYOLITE 
: By H. W. Davis_ 7 

: Summary Outline 

Page Page ooo 
Fluorspar_-_-...------.---------------------. 1837 | Fluorspar—Continued. 
Summary __.---._-.-.---..---.----.--...--. 1837 Industry in 1936, by States—Continued. 
Salient statistics._..-.-...-.-...------------ 1838 New Mexico_---------------------------- 1845 
Production and shipments_......-..-..-... 1338 Utah... ee ee. «1845 

| Shipments, by uses...----.---------------- 13841] Trends in employment and output.....-.-. 1345 
Consumption and consumers’ stocks_..--.. 1341 Imports and exports......--.....------...-. 1347 
Quoted prices__......---------------------- 1842] Fluorspar in foreign countries__._..-....... 1348 
Stocks at mines__-._-.---------------------- 1848 Canada-_--..-.--------------------------- 1348 
Industry in 1936, by States. ...---..-.---.-. 1848 France. -....------------------------------ 13848 

Cent ig | Winton of Sout Attieg 22 rade | Colorado........-----.------------------- 18% enn nen eee ene nese nen | 
Mois. 022 as] Newfoundland occ 
Kentucky-..----------------------------- 1844] World production__-.--..------------------ 1350 
Nevada-..--.-.-------------------------- 1845 | Cryolite_.._.-.-22-- eos ---------- 1850 . 
New Hampshire..._.......------.-.------ 1345 Imports. ....-.--.-.------------------------ 1851 

| _- FLUORSPAR | 
Increased demand for fluorspar, chiefly by manufacturers of basic _ 

open-hearth steel and hydrofluoric acid, the two largest consumers, 
| was reflected by the consumption of 182,400 short tons of fluorspar in 

1936 compared with 137,400 tons (revised figure) in 1935. This 
improved demand resulted in the reopening of many inactive mines, 
the development of several new mines and prospects, and the resump- | 
tion of operations by the Aluminum Ore Co. at the flotation mill at 
Rosiclare, Ill., and the concentrating mill at Marion, Ky. In con- | 
sequence, mine production and shipments of fluorspar in 1936, as _ 

_____well as imports, were substantially higher than in 1935. In fact, so 
great was the demand for fluorspar in 19386 that shipments from 

| domestic mines have been exceeded in only 3 years—1917, 1918, and 
1920. 

Total sales of fluorspar to consumers in the United States in 1936 
were 201,148 short tons (176,231 tons from domestic mines and 24,917 
tons imported) compared with 140,047 tons (revised figure) in 1935 
(123,741 tons (revised figure) from. domestic mines and 16,306 tons 
imported). Total sales to the steel industry increased from 106,870 | 
tons (revised figure) in 1935 to 156,714 in 1936, whereas sales to manu- 
facturers of hydrofluoric acid advanced from 11,048 tons in 1935 to 
21,510 in 1936. In fact, sales of acid-grade fluorspar in 1936 were the | 
largest ever recorded, and shipments from domestic mines have been 
exceeded in only 2 years, 1928 and 1929. Although nonferrous 
smelters usually provide a comparatively small market for fluorspar, 
the gain in shipments from 868 tons in 1935 to 1,931 tons in 1936 was 
noteworthy. Sales to the enamel trade also increased, but those to | 
the glass industry were slightly less than in 1935. 

1337
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| Salient statistics of the fluorspar industry in the United States, 1935-36 

| 1985 | 1936 | 

Short tons} Value | Short tons| Value 

Domestic shipments: . . 
Gravel... eee eee eeeeene-----] 1105, 460 |! $1,455,087 | 147,905 | $2, 421, 128 
Lump.....-.---.-----_-------------------_---_..-_- 5, 268 101, 578 11, 967 289, 666 
Ground..-.---..---.-----.-----ssss-sesse-sese--) 13,013 | 304; 023 16, 359 400, 474 

| | 1 128, 741 | 1 1, 860, 638 176,231 | 3, 111, 268 

Stocks at mines or shipping points: 
Ready-to-ship.____--------------------------------- 1 40, 043 (2) 29, 958 (?) 
Crude..__.-.....-.---.------- eee eee 1 24,185 (?) 24, 023 (?) _ 

164,228 |) 53, 981 () 
Imports for consumption: 

Containing more than 97 percent CaF»,___________-- 10, 578 149, 823 10, 028 139, 959 
Containing not more than 97 percent CaF2____-.--- 5, 762 29, 226 15, 476 119, 303 

16,340 | 179, 049 25, 504 259, 262 
Exports..__.----------------------e eee eeeeeeeeeeeeee-| OBB 4, 651 240 4, 079 

Consumption (by industries): ee ee ee 
Metallurgical.......-..-.---------------------------] 108, 400 (2) 144,900] | (2) 
Ceramic..-......-.--- eee eee ee 1 16, 100 (2) 17, 400 (?) 
Chemical...._...-..-...--------------------------- 12, 900 @) 20, 100 (2) 

1 137,400} @) 182, 400 @) 
Stocks at consumers’ plants Dec. 31: 

Metallurgical._.__-_--- 2-2 eee 49, 600 (2) 62, 000 (2) 
Ceramic._.._..-..-20 eee ee ee 2, 800 (2) 3, 700 (2) 
Chemical__....._..22---- eee eee 5, 600 (2) 6, 900 (2) 

| | | 58,000}  ) 72,600]  @) : 

1 Revised figures. . . 
2 Figures not available. 

The improved demand for fluorspar in 1936 was accompanied by a 
substantial increase in the average selling price of fluxing-gravel 
fluorspar, from $13.76 a ton f. o. b. Ilinois-Kentucky mines in 1935 to 

: $16.53 a ton in 1936. The average selling price of all grades increased 
from $15.04 a short ton in 1935 to $17.65 in 1936. The average selling 
price of imported fluxing-gravel fluorspar increased from $18 a short 
ton in 1935 to $19.04 in 1936. 

| Other important developments in 1936 were increases of 42 and 193 
_ percent in the consumption of acid-grade fluorspar as a refrigerating 

7 medium and in the manufacture of aluminum, respectively ;record ship- 
ments (46,895 tons) by barge for delivery at upper Ohio River landings; 
resumption of imports from France; shipments of 4,180 tons from 
Newfoundland to the United States; reduction in producers’ stocks of 
gravel fluorspar; and increased shipments from the Chaffee County 
(Colo.) field, of which a considerable part moved to eastern markets. 

Available data on trends in production, imports, consumption, and 
average value of fluorspar over a series of years are shown in figure 
108. 

Production and shipments.—Fluorspar was known to have been pro- 
duced in 1936 at 100 mines and prospects, and small quantities were 
recovered at an undetermined number of other prospects and re- 
claimed from mill ponds, waste dumps, and old workings of abandoned 
mines. All operations yielded about 168,000 short tons of merchant- 
able fluorspar compared with about 102,000 tons in 1935. In spite of



_ FLUORSPAR AND CRYOLITE 1339 | 

300 60 
290 

are ae | 65 
| 260 : | 

250 | . 50 
240 

| 230 . 45 
220 

m 210 

p eo nen 3 

Bie | Jf 388 | 

Fist 1 ft doo 
Z 140 | | & 

2 \20 | Production s | i 258 i Wy fe 3 
100 uy; 20AQ 

. 30 | /\ \ | . 

: Lp. 6° | rh fv 15 

ss | J VAY he 
Average Value ny’ . : 

20 N. . i imports At . 

) obeortet iY ° o ° t Mit ” ° %» ° 0 

_ FiGur= 108.—Trends in production and average value per ton of fluorspar in the United States, 1880-1936; 
in imports, 1910-36; and in consumption, 1926-36. 

_ the large number of properties worked in 1936, however, 27 mines pro- ; 
duced 87 percent of the total output. 

Shipments of fluorspar from domestic mines in 1936 aggregated 
176,231 short tons valued at $3,111,268, increases of 42 percent in 

———~-quantity-and 67 percent in total value over 1935. Shipments in 1936 >>> 
were equivalent to 141 percent of the average annual tonnage shipped 
in the 5-year period 1926-30. Of the 1936 shipments, 46,895 tons 
were shipped by barge for delivery at upper Ohio River landings com- 
pared with 23,800 tons in 1935. . 

The average value of all grades was $17.65 a ton in 1936, or $2.61 , 
more than the 1935 average. The value recorded for domestic fluor- 
spar is the price paid f. 0. b. mine shipping point by the consumer and 
excludes cost of containers. The average value per ton of the fluorspar 
shipped to steel plants from the Illinois-Kentucky district was $16.53 

. In 19386 compared with $13.76 in 1935 and from the Chaffee County 
— (Colo.) field $8.16 in 1936. 

The following table presents such details of shipments of fluorspar 
by States from 1934 to 1936 as may be published without revealing, 
except by permission, operations of individual producers.



| Fluorspar shipped from mines in the United States, 1934-36, by States ae 

ce 

Gravel ! Lump Ground 2 Total oO 

State Value Value Value Value | 

Short tons |---| Short tons |---| Short tons | ————_{ | Short tons |-————_,___ 

Total Average Total Average | Total Average Total Average 

1934 
Colorado. -._.------------------------ 6, 537 $83, 132 $12.72 |_.---___----]--.---------]~----.----|_-----------]---------+---]+--------- 6, 537 $83, 132 $12. 72 

npg | BEB | BSS | Ikon] .gan|) S006 | sion BF Sis | cow | leo 
Kontucky.---~-~--------ceccooo70777 "B07 | 092 1} $209, 296 | $24. 81 3 Aoi 6.01 6 

New Mexico..---------------------- 40 11, 254 13. 27 von n nee |eeeee nen nee] one 2, 000 2, 040 49, 887 17. 49 4 
California____..__-.....------------- 181 woop ee eee n- |e eee |---| = |---| eee 181 bd 

| 74, 249 1, 121, 974 15.11 | 3, 101 60, 135 19, 39 8, 436 209, 296 24. 81 85, 786 1,391,405 | = 16. 22 ey 

1935 - wn 

Tllinois._....-.--...----------------- 36, 766 505, 370 13. 75 1, 013 \ 99. 009 20. 16 { 6, 341 44, 120 685, 794 15. 54 me 

Kentucky...___.-------------------- 60, 799 847, 660 13. 94 3, 897 ’ , 3, 983 304, 023 23. 36 68,679 | 1,017, 451 14.81 fe 

New Mexl00. --—~---------2-ono0o 077 ord wones nen ga [sac nn nnn anne aa-=------- 2, oe , , 2, ins > 

evada.....------------------------ 1 ’ 

Colorado... eee 6,678 |$ 3102,007| 1292/3 300 \ 2, 453 6.97 { eee eee cece eee 6,978 |$ 2157,277| 314.38 
New Hampshire... ------------------ ; 180 weeeneeeee-|_ eee -- |e eee | ----- |---| e+ ; 189 oO 

tah_.__.._.------------------------ wo-------- |---| - + |---| e+ --- = | -----+--- 

Tennessee________-----~--_----------|..-----------|]------------]---------- 6 116 19.33 |.----------_]------------|---------- 6 116 19. 33 S 

3 105, 460 | 3 1, 455, 037 13. 80 5, 268 101, 578 19. 28 | - 13, 018 304, 023 23. 36 3 123, 741 | 3 1, 860, 638 15. 04 art , 

1936 | 4 | | 
Illinois_.....__--.------------------- 69, 247 1, 196, 695 17. 28 38, 546 \ 984. 473 24. 98 { 9, 263 82, 056 1, 525, 606 18. 59 

Kentucky -—-——--------------7-=-7 67, 036 1, 083, 959 16. 17 7, 865 , 79 14 5, 340 400, 474 94. 48 80, 241 1, 409, 433 17. 56 
New Mexico. __.---.---------------- enone n----|------------ | --- == 1, 748 , . , 045 New Moxico.--.----------------~--|_ gE N30, 296 | 12.84 |{---2-m2-n2 perme 8 BE I} 60,868 | = 14.59 

ee 55 V5 1039.34 f 9412 | 
ew Hampshire_-_--___-__---------- , POR Poon ccc nnn nnn |merneec onan n | oon e nnn nen 5 

Arizona._.......... 40 110, 178 W987 fy 40 |f 145 371 11. 82 

Utah_.__-_-_.-.--------------------- 54 ween eee eee |e ee | en | oe |e |e 54 

147,905 | 2,421, 128 16. 37 11, 967. 289, 666 24, 21 16, 359 400, 474 24. 48 176, 231 | 3, 111, 268 17. 65 | | 

_ 

# 

1 Includes flotation concentrates shipped for use in making hydrofluoric acid and cement and run-of-mine fluorspar for use as flux in steel plants. 
2 Includes flotation concentrates shipped to the glass and enamel trades. 
3 Revised figures.
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Shipments, by uses.—The following table shows the relative impor- 
| tance of consuming industries as markets for fluorspar; the predomi- 
| nance of the steel industry as a purchaser of fluorspar is evident. 

Fluorspar shipped from mines in the United States, 1 935-36, by uses | 

1935 1936 

| Use - Value Value .. 

Per’ Short —— Per Short or | 
i cen ons cen ons 

: Aver- Aver- | . Total age Total age | 

Steel... .-.....-.-.-.-...--| 181.76 | 1 101, 168 |1$1, 392, 661 | $13.77 | 80.36 | 141,618 |$2, 296,792 | $16. 22 
Foundry...---------------| 1.89 | 2.336 29,068 | 12.44] 1.32] 23296] ° 36,729] 15.79 ) 
Glass_.-_-._--_--__-.------| 18.29] 10,256 | 227,917 | 22.22] 6.25] 11,014] 267,290] 24.97 | 
Enamel and vitrolite.._._.| 13.30 4,087 | 100,686 | 24. 64 2. 98 5, 249 129, 206 24. 62 

| Hydrofluoric acid and de- . : 
rivatives................| 12.69| 3,338 74,732 | 22.42| 7.16] 12,627 | 326,048] 25.82 

Miscellaneous__------.----| 1.82] 2,248 30,923 | 13.76| 1.79] 3,157] 51,124] 16.19 | 

99.75 | 1128, 428 | 11,855,987 | 15.04] 99.86 | 175,991 | 3,107,199 | 17.66 
. Exported.........----.----| 25 313 4,651 | 14.86] .14 240 4,079 | 17.00 

100. 00 | 1 128, 741 | 11,860,638 | 15.04 | 100.00 | 176,231 | 3,111,268 | 17.65 

1 Revised figures. | | 

Consumption and consumers’ stocks.—The following table gives data 
on consumption of fluorspar in 1935 and 1936 and stocks at consum- 
ers’ plants at the close of each year. 

Fluorspar consumed and in stock in the United States, 1985-36, by industries, in | 
short tons 

[Partly estimated by Bureau of Mines] 

1935 1936 

Industry = ti (sstst=<‘<‘é‘idrS”*é*r SStocksat: |= =—=<“‘<‘«‘z} Stockstt—000UCCCCt~™S 
Consump- | consumers’ | Consump- | consumers’ 

tion plants tion plants 
Dec. 31 Dee. 31 

Basic open-hearth steel_____._....-_- 22. eee 99, 600 47, 500 133, 900 59, 200 
Electric furnace steel._.........-.-..2------ eee ed 5, 400 900 6, 900 1, 200 
Foundry..........-.------------------sn2nsnensseseeeee 1, 900 800 1, 900 700 
Ferro-alloys__-.-.....-.--.--.-------------------------- 700 300 800 200 
Hydrofluoric acid and derivatives._........___-.._-__..- 12, 900 5, 600 20, 100 6, 900 
Enamel and vitrolite...___.......---.-----_-_.._..____- 4, 900 900 5, 400 1, 200 
Glass... _......-.--------------sesesnseseseseseeeee---} 211,000 1, 700 11, 600 2, 300 
Miscellaneous. ..............--_----------.------------- 1, 000 300 1, 800 900 

| 1 137, 400 58,000 | 182, 400 72, 600 

1 Revised figures. 

The following table shows the relation of consumption of fluorspar 
to production of basic open-hearth steel, 1932-36, and stocks of 
fluorspar at such steel plants at the close of each year.
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Consumption and stocks of fluorspar at basic open-hearth steel plants, 1932-36 

| 1932 1933 1934 1935 1936 

Production of basic open-hearth steel ingots and 
castings. _...._---._---.------------long tons__]11, 742, 682 |20, 057, 146 |23, 440,000 |30, 447, 000 |43, 615, 000 
Consumption of fluorspar in basic open-hearth 

steel production..._..............-.short tons. 36, 300 61, 300 81, 000 99, 600 133, 900. 
Consumption of fluorspar per ton of steel] made 

pounds..} — 6.2 6.1 6.9 6.5 6.1 
Stocks of fluorspar on hand at steel plants at end 

of year. _..-.........-......_-_...-short tons__ 55, 000 56, 000 45, 500 47, 500 59, 200 

The quantity of fluorspar used by individual plants per ton of 
basic open-hearth steel produced ranges from 1 to 50 pounds—a rela- 
tively small proportion of the furnace charge. The average is gener- 
ally 5 to 8 pounds; it decreased from 6.5 pounds in 1935 to 6.1 in 1936. 

| The following table shows the variation in average consumption of _ 
fluorspar per ton of basic open-hearth steel over a 5-year period in 
certain plants that make about 88 percent of the total. | 

Average consumption of fluorspar per ton of steel, 1982-36, in pounds 

1932 1933 1984 1935 1936 1932 1933 1934 1935 1936 

: 14.176 | 18.944] 14.443] 13.243] 13.187 5.302 5. 659 7. 488 7.048 6.734 
4.572 3.864 4.766 4, 182 4.792 6.646 6.754 6. 584 9.347 | 10.495 

| 5. 122 4. 687 5. 141 4,803 4. 541 6. 056 8. 148 9. 820 8. 168 5. 104 
6. 136 5.731 | 9. 958 8.452 | 10.519 6. 356 5. 386 5. 900 5. 236 5.027 
6. 281 6, 871 6. 195 7.027 4.105 6. 118 6. 590 6. 429 6. 764 6. 357 

| 5.171 5. 858 5. 768 5. 658 5. 160 6. 260 6.099 6. 780 5. 257 5.917 
oo 6, $42 4, 289 5. 046 6. 857 7. 416 5. 366 6. 601 7. 348 7.088 6. 671 

Quoted prices —The following table shows representative quoted 
prices in 1936 for fluxing-gravel and foundry-lump fluorspar at Ilinois- 

entucky mines and fluxing-gravel fluorspar at seaboard. These 
prices are for carload or barge lots. Quotations for small lots usually 
are somewhat higher than those for large tonnages sold on contract. 

Quoted prices per short ton of fluorspar in the United States in 1936 

Imported (at 
Illinois-Kentucky (f.0.b. mines) seaboard, 

duty paid) 1 

Fluxing gpravel (not less 
an 85 percen ale i 

Month and not over 5 percent from net gravel Got 

SiOz) less than less than 
885 percent 85 percent 
CaF: and CaF, and 

Barge de- not over not over 
Rail de- livery at 5 percent 5 percent 
livery Ohio River SiO2) SiO) 

Jandings 

January..._--------- eee nee $16.00 |_-.--.-_--.--- $18. 00 $20. 00 
February -..._--.--_---------- eee eee 17. 50 |_----2 2 _ eee. 19. 50 20. 00 
March......__...--------.---------------------| 17. 50-18.00 |_-..........-.]  19.50+-20.00 | 20. 00-21. 50 

April.....22 222 18.00 |._-.---2- 22. 20. 00 21. 50 
May .-_._---------------------------------------| 17. 00+18.00 |.-..._..-.--.-] 20. 00-19. 00 21. 50 
June.._-___-.------------a----e-e---------------| 17. 50-16. 50 |---|] 19. 50-18. 50 21. 50 
July... ----- nee e eee ee eee nner eee eee ee 17.00 $17. 00 19. 00 21, 50 
August...-...-----.-.-...- 2-2-2 eee eee 17. 00 17. 00 19. 00 21. 50 
September-._...------ 2-22 eee 18. 00 18. 50 20. 00 21. 50 
October......-..-.-- 2-2 18. 00 18. 50 20. 00 22. 00 
November.....---..---...----.----- 2 eee 18. 00 18. 50 20. 00 22. 00 
December_....--.----------------------eeeeee ee 18. 00 18. 50 20.00 | 22. 00-23. 00 

1Tron Age, vols. 187 and 138, 1936.
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Stocks at mines or shipping points.—According to reports of pro- 
ducers the total quantity of fluorspar in stock at mines or shipping 
points at the close of 1936 was 53,981 short tons, a decrease of 16 
percent from 1935. These stocks comprised about 24,000 tons of 
crude fluorspar (calculated to be equivalent to 12,700 tons of ready- 
to-ship fluorspar) and 29,958 tons of ready-to-ship fluorspar. - a 

Stocks of fluorspar at mines or shipping points in the United States, 1985-36, by 
States, in short tons : 

eee 
1935 1936 

State es ns ns ss 
Crude! | itn | Total | Crudes | Ready: | ota) | 

California... __.....-2---2----2----222 eee] 50 |--.--- 2 -- 50 -60 |i. 50 Colorado-..-._...-..-.-------------- ee 350 29 379 260 165 425 Mlinois..-..2-----2----- ee 2 ee--------| 24,269 | 2 22, 684 | 2 26,953 8, 875 13, 679 22, 554 Kentucky_-_._..___._--2--- ete 19,143 | 217,119 | 236, 262 14, 370 16, 051 - 30, 421 Nevada....._.-..-.------2 2-2 |: 325 75 400 220 Jo. 220 New Hampshire__..._..-.---.-..__.______]_..--.- 30 30 200 11 211 . New Mexico___._--__.-.-.---.-- 2-2 2--_ |e. 52 52 |_.-.-.---. 52 52 , Texas..... 2-22-22 48 |_.-....-.- 48 48 j-..----.-. 48 Utah_.._. eee 2 54 254 |. ----e |e} 

_| 224,185 | 2 40,043 264, 228° 24, 023 29, 958 53, 981 

1 The greater part of this crude (run-of-mine) fluorspar must be beneficiated before it can be marketed. 
4 Revised figures. 

INDUSTRY IN 1986, BY STATES 

Arizona.—A_carload of fluorspar was produced at the Luckie | 
property near Duncan, Greenlee County, Ariz., in 1936. It was mined 
to obtain samples in order to test the grade and suitability of the 

material for certain purposes. The material was shipped to a steel | 
plant. | 

Colorado.—Shipments of fluorspar from Colorado in 1936 were 
9,412 short tons compared with 6,978 tons in 1935. Of the 1936 ship- = 

- : Inents 8,072 tons went to steel plants, 510 tons to iron foundries, and - | 
the rest to ferro-alloy and cement plants and nonferrous-metal 
refineries. Shipments in 1936 comprised 40 tons from Boulder County, | - 
5,101 tons from Chaffee County, 15 tons from Jackson County, and 
4,256 tons from Mineral County. Shipments from Colorado in 193¢ | 
were the largest since 1926, and those from Chaffee County were the 
largest since the field was opened. The movement of 26 carloads of | 
fluorspar from Chaffee County to eastern markets indicates low pro- 
duction costs. Virtually all other fluorspar shipped from Chaffee 
County went to midwest consumers. 

Illinois.—Increased demand for fluorspar in 1936 stimulated 
activity in Illinois and resulted in much prospecting and development 
work and in the mining, milling, and shipment of substantially greater 
quantities of fluorspar in 1936 than in 1935. In fact, shipments in 
1936 were the largest since 1922. Several mines either inactive or 
virtually so in 1935 were reopened; the flotation plant of the Alumi- 
num Ore Co., inactive since 1931, resumed operations; and a milling 
plant was under construction at the Cave in Rock mine. 

Approximately 136,000 short tons of fluorspar-bearing material, 
equivalent to about 76,000 tons of merchantable fluorspar, were mined 
at 25 mines or prospects in Illinois in 1936 compared with about 87,000 
tons, equivalent to about 40,000 tons of merchantable fluorspar, mined
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at 18 mines or prospects in 1935. Of the merehantable fluorspar 
produced in 1936, 43,000 tons were from mines where the fluorspar 

~ occurs in veins, chiefly in fault fissures, and 33,000 tons from mines 
"where the fluorspar occurs in flat-lying tabular masses, locally called 

blanket formations. | 
Fluorspar-bearing material milled in Dlinois in 1936 totaled about 

136,000 tons, from which 73,000 tons of merchantable fluorspar were 
recovered—a ratio of 1.863 : 1. 

| Shipments from Illinois were 82,056 tons in 1936 compared with 
44,120 tons in 1935. Of the total, 32,344 tons were shipped by barge 
for delivery at upper Ohio River landings compared with 12,312 tons 
in 1935. | 

| The chief producing mines in 1936 were the Stewart, Hamp, Crystal, | 

| Hillside, Lee, Daisy, Spar Mountain, Victory, and Douglas; these | 

| supplied about 89 percent of the total merchantable fluorspar pro- 

Oo duced. The remainder of the output came from the Lead Hill, Argo, 
Blue Diggings, Good Hope, Diamond, Rose, Humm, Preen, Cave in 
Rock, Eureka Nos. 1 and 5, Boundary Shaft, and Dimick mines and 

| various small prospects. 
| The flotation plant at Rosiclare treated 9,058 short tons of ore and 

tailings in 1936, from which a considerable quantity of No. 1 con- 

i ~ centrates suitable for use in the manufacture of hydrofluoric acid 
was recovered. The mill feed in 1936 included 1,203 tons of fluorspar- 

bearing material of Kentucky origin, and the concentrates recovered 
therefrom have been credited to Kentucky in the statistics. 
Kentucky—In Kentucky, as in Illinois, improved demand for 

fluorspar in 1936 resulted in renewed activity at several mines, 

| reopening of the milling plant of the Aluminum Ore Co., improvements 
ee and additions to mill equipment, and considerable prospecting and | 

development work. In fact, so great was the demand for Kentucky | 
fluorspar that shipments (80,241 short tons) have been exceeded in 
only 1 year, 1918. Consequently, almost any source that would 
yield fluorspar was drawn upon. Although most of the output came 
from mines of the fissure-vein type, which use mechanical equipment 
and follow more or less orderly systems of mining, a considerable 
tonnage was reclaimed from mill ponds, waste dumps, old workings 
of abandoned mines, and numerous small prospects. 

Production of merchantable fluorspar in Kentucky in 1936 was 
about 78,000 short tons compared with 51,300 tons in 1935, and 
shipments were 80,241 tons compared with 68,679 tons in 1935. 

| Fluorspar was mined at five properties in Caldwell County in 1936, 
but most of the output came from the Hollowell & Hobby mine. 
Production of merchantable fluorspar in the county was about 3,800 

| short tons compared with 2,400 tons in 1935. 
| Reopening of the Lafayette, Keystone, and Pigmy mines and 

increased output, chiefly at the Watson (Eagle) and Davenport mines, - 
are evidenced by the production of about 38,500 tons of merchantable 
fluorspar in Crittenden County in 1936 compared with 19,400 tons 
in 1935. Although fluorspar was produced at a large number of small ° 
mines and prospects and reclaimed from an undetermined number 
of mill ponds, waste dumps, and old workings of abandoned mines, 
about three-fourths of the production in the county came from eight 
mines—the Memphis, Watson (Eagle), Lafayette, Keystone, Pigmy, 
Davenport, Blue & Marble, and Bachelor.
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~ About 35,000 short tons of merchantable fluorspar were produced 

| in Livingston County in 1936 compared with 29,500 tons in 1935. 

| The chief producing mine was the Klondike, with an output of about 

. 27,000 tons. The Nancy Hanks, John-Jim, C. R. Babb, and Bonanza 

| mines were also important producers; the remainder of the output 

| was from various small mines and prospects and from mill tailings. 

: The Faircloth mine near Wilmore, Woodford County, which had 

long been inactive, was reopened in 1936, and 650 tons of fluorspar | 

: (600 tons of fluxing gravel, 30.tons of foundry lump, and 20 tons of = 

| acid lump) were produced and shipped. a 

| Nevada.—Shipments of fluorspar from Nevada were 2,126 sbort 

| tons in 1936 compared with 1,040 tons in 1935 and were the largest 

ever recorded. Of the 1936 shipments, 2,084 tons went to steel plants, | 

| 34 tons to cement plants, and 8 tons (ground) to enamel manufacturers. 

| The chief producing mine in Nevada in 1936. was the Baxter in . 

Mineral County, with record shipments of 1,890 tons. The other | 

active mine was the Daisy in Nye County, which shipped 236 tons. 

New Hampshire.—The fluorspar mine near Westmoreland, Cheshire 

County, shipped 257 short tons of fluorspar in 1936 compared with | 

7 12 tons in 1935. Shipments in 1936 comprised 226 tons to steel | 

plants, 1 ton to foundries, and 30 tons of acid grade for use in the a 

manufacture of hydrofluoric acid. The shaft at this mine was deep- | 

ened and a second level started in 1936. 
New Mexico. —Shipments of fluorspar from New Mexico were 2,045 

short tons in 1936 compared with 2,726 tons in 1935 and comprised 

1,748 tons of ground fluorspar and 297 tons of metallurgical run-of- | | 

mine fluorspar. | 
Production of fluorspar in New Mexico in 1936 came from deposits 

: near Deming in Luna County and from a newly opened deposit near _ 

Silver City in Grant County. , | : 

Utah.—Shipments of fluorspar from Utah in 1936 were 54 tons of | 

metallurgical gravel compared with 180 tons in 1935. The deposit, 

——~opened in 1935, isin Beaver County, and the ore is hauled 25 miles to——-____ 

Lund for shipment. The fluorspar is reported to be high-grade and 

the vein of considerable width. | | 

TRENDS IN EMPLOYMENT AND OUTPUT PER MAN-HOUR | 

The following: table gives details on employment at fluorspar mines 

and mills, the quantity of ore mined and milled, and the average 

output of fluorspar per man-hour for 1933-35 by years, States, and 

groups of States. Corresponding statistics by States and groups of 

States for the 6-year period 1926-31 and supplementary data are 

given in the chapter on Fluorspar and Cryolite in Minerals Yearbook, 

| 1935. Although information on employment at all operations was _ 

not reported, the compilations include mines producing about 90 

percent of the total output for the 3-year period 1933-35; therefore 

the figures are regarded as representative. The reports received 

from the producing companies do not include salaried officials and 

office workers or an undetermined number of employees engaged in : 

hauling fluorspar, as such work usually is done on a contract basis, 

and no record of it is kept by the mining companies, |



Employment at fluorspar mines and mills in the United States, quantity of ore mined and milled, and average output of fluorspar per man eS 
1988-35, by States ! | | ne 

COD Employment at mines and mills Production os? | ENE 

Time employed Orude estimated) (partly | Crude ore ? washed or milled and merchantable fluorspar recovered 
-eeooo FO oro | renee EEE 

A ver- , Man-hours Covered by study} Total | Total Covered by study age crude ner _ State num- . ore chant- Crud 2 Merchantable fi vered Aver- rude ores erchantable fluorspar recovere ber of age Total Total washed pole washed or milled |——H——____—_________ men | num- | man- A (short _ (Or milled uor- (partly esti- Average pounds loyed | ber of | shifts |. 3 wer Total | toms) | Short | Percent (partly repay. |__ mated) per man 
ploye days oo itt tons | of total mated) | ered | Short | Percent|—-—-———_-- Kd 

(short | (short | Short |Percent| t8 |oftotal) po, Per B 
tons) tons) | tons | of total shift hour bl 

—_— OOO | | | | |] Fd 
1933 . 

E Illinois... 22-22 307 204 62, 493 8. 00 499, 968 66, 000 63, 500 96. 21 92, 400 | 32, 000 90, 800 98. 27 | 31, 100 97.19 995 124 NM Kentucky. ween eee eee eee eee 246 194 47, 842 8. 04 384, 474 39, 100 25, 400 64. 96 39, 500 | 24, 300 25, 600 64.81 | 138, 500 55. 56 564 70 oi Olorado.._-.....--22- 
Nevada..___---.._...- 2. ee 24 80 1, 931 8. 00 15, 448 3, 100 600 | 19.35 3,100 | 2,300 600 | 19.35 600 | 26.09 621 78 «(Oo New Mexico....._.......--------- __ . > 

1934 577 195 | 112, 266 8. 02 899, 890 | 108, 200 89, 500 82.72 | 135,000 | 58,600 | 117, 000 86. 67 | 45, 200 77.13 805 100 s 
Illinois. ...- 222222. 374 195 | 72,837 8.00 | 582,696 | 68,700 | 67,900 | 98.84 | 69, 500 | 30, 200 | 68,800 | 98.99 29,500 | 97.68 810 101 O Kentucky. anew eee eee eee eee 563 169 | 95, 343 8.10 | 772,621 | 86,700 | 66,900 | 77.16} 92,800 | 50, 400 | 72,900 | 78.56 | 37,800 | 75.00 793 8% © alifornia..._..-,- 2-2 ee 

vee Nolorado- Doors enn ee sen eca cen r cee | 101 154) 15,593 | 7.58 | 118,264 | 19,300} 17,700] 91.71] 19,300] 9,700] 17,700] 91.71} 8,200] 84.54/ 1,052 139 
New Mexico........_._...._._____. __ . 8 

1935 1, 038 177 | 183. 773 8.02 |1, 473, 581 | 174,700 | 152, 500 87. 29 181, 600 | 90, 300 | 159, 400 87.78 | 75, 500 83. 61 822 102 ~ 
Dlinois_...-.--2-- ee 308 254 78, 278 8. 33 651, 732 87, 100 86, 700 99. 54 90, 600 | 43, 800 89, 400 98.68 | 42, 500 97. 03 1,086} ‘130 Kentucky. ween ene eee eee eee 586 206 | 120, 799 8.14 | 982,859 | 82,400 | 78,600 | 95.89} 86,200 | 52,800 | 82,600| 95.82 51,700 | 97.92 856 105 Olorado_._.-.-_...- 2-22-22. Le 
Nevada...__..-------------------- | 
New Pr pehte.------------------ 104 171 | 17,828 | 8.00 | 142,624 | 18,300] 17,600} 96.17] 18,300 | 10,900 | 17,100] 93.44 | 10,100] 92.66] 1,133 142 

‘Tennessee. _-.-.-.--. 2-22-28. . . Utah..-__.-..--- 2 tee eee eee. | | 
998 | 217 | 216, 905 | 8. 19 E 777, 215 | 187,800 | 182,900 | 97.39 | 195, 100 |107, 500 | 189,100 | 96. 92 104,300 | 97.02 962 WT 

. 

’ : 

‘ Includes men and employment at mines and mills producing from 83 percent in 1933 to 97 percent in 1935 and averaging 90 percent of the total fluorspar produced during the 3-year period covered by study; excludes officials, clerks, and other subordinate salaried employees as well as all men engaged in contract hauling of fluorspar. 2 Includes a comparatively small quantity of run-of-mine fluorspar not washed or milled. a
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| | IMPORTS AND EXPORTS! — 

The total imports of fluorspar for consumption in the United States 
were 25,504 short tons (10,028 tons containing more than 97 percent 
and 15,476 tons containing not more than 97 percent calcium fluoride) 

| valued 2 at $259,262 in 1936, compared with 16,340 tons (10,578 tons 
| containing more than 97 percent and 5,762 tons containing not more 

| than 97 percent calcium fluoride) valued * at $170,049 in 1935. The | 
. value assigned to the foreign fluorspar in 1936 averaged $10.17 a 

ton. The cost to consumers in the United States also includes duty, — | 
loading charges at the docks, ocean freight, insurance, consular fee, 
and freight from docks to consuming points. The duty on fluorspar 

| containing more than 97 percent calcium fluoride is $5 per short ton 
and on fluorspar containing not more than 97 percent calcium fluoride, 
$7.50. | 

Of the imports in 1936 about 61 percent was metallurgical-gravel 
fluorspar, 5 percent ceramic-ground fluorspar, and 34 percent acid 
(chiefly lump) fluorspar. The metallurgical-gravel fluorspar was im- 
ported from France, Germany, Newfoundland, and Spain; the ceramic- 
ground fluorspar from Germany and Spain; and the acid-grade fluor- 
spar from Germany, Newfoundland, Spain, and Union of South Africa. 
Imports were equivalent to 14 percent of the total shipments of 
domestic fluorspar in 1936 compared with 13 percent 1n 19385. 

Fluorspar imported for consumption in the United States, 1935-36, by countries — 

| a Containing not 
Containing more 

than 97 percent rereent caleiura Total | 
Country calcium fiuoride fluoride 

Shorttons| Value |Shorttons; Value |Shorttons; Value 

1935 ) 
"Canada 22 222s ie recs SI 

Germany_..__........-...-.-...-.-2--2-.| 8, 585 | $115,562 | 1,258] 3,713 | 9,843 | 119, 275 
Ttaly.-------- so 2on soe ce snc ecsneeceeenee|oceeerecee|eeeene eee 55 589 55 589 
Spain..-..-...--..------.-2-22---eeeeneeo 646 | 10,522 | 4,448] 24,910|  5,094| 35, 482 
Union of South Africa..._..-....--.----.-] 1,347 | 28,739 |..-.-1----|----------] 1,347 | 23,739 

10,578 | 149,823 |  5,762| 29,226| 16,340] 179,049 
1936 es es es es es 

France......------------20------ ee eee eee a4 | 2,203] 1,371| 13,746] 1,595| 16,089 
Germany_._.....--.---..s-sces-seeceeeee{ 6, 801 | 102,117 | 6, 142. | 58,820 | 12,943 | 160, 937 
Newfoundland..__._.....---.------------- 1, 870 12, 500 2, 447 18, 997 4,317 31, 497 
Spain..........-.-.----------------------- 185 | 3,625| 5,516| 27,740) 5,701] 31,365 . 
Union of South Africa. ......------------- 948 19, 424 |...-.-----]---------- 948 | 19,424 

10,028 | 139,959 | 15,476 | 119,303} 25,504 | 259, 262 

The following table, compiled from data courteously furnished the 
Bureau of Mines by importers, shows the quantities of imported fluor- | . 
spar delivered to consumers in the United States in 1935 and 1936 
and the selling price at tidewater (duty paid), irrespective of the year : 

1 Figures on imports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of Mines, from 
records of the Bureau of Foreign and Domestic Commerce; those on exports supplied by the producers. No 
exports of fluorspar recorded by the Bureau of Foreign and Domestic Commerce. 

2 As defined in sec. 402 of the tariff act of 1930, ‘“The value ofimported merchandise * * * isthe foreign 
value or the export value, whichever is higher—that is, the market value or the price at which the mer- 

: chandise, 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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_ of importation into the United States; it differs from the preceding 
table, which shows the quantities received in the United States during 
1935 and 1936. The quantities in this table are based on the actual 
outturn weight ascertained by sworn weighers and represent the weight 
on which duty was paid and entries were liquidated. 

| I mported fluorspar delivered to consumers in the United States, 1935-36 

| 1935 1936 | 

Selling price at tide- Selling price at tide- | 
- Industry water, including water, including 

| Short | duty Short | duty | 
tons jw ottomns | 

Total Average | Total Average ° 

| Steel.....---------------------------------| 5,702 | $102,635} $18.00 | 15,096 | $287,454 | $19.04 
Glass. .....-.------------------------- 1, 969 49, 803 25. 29 394 10, 397 26. 39 
Enamel-_........-..--.----------- 2-2 +e 920 | 24, 447 26. 57 544 15, 428 28. 36 Hydrofluoric acid-.--2-----2-222222-2-2_] 7,715 | 189,794 | 24,60 | - 8,883 | 223° 419 25. 15 

| | 16,306 | 366,679 | 22.49 | 24,917 | 536, 698 21. 54 

— Manufacturers of glass and enamel purch ased a much smaller pro- 
_ portion of their fluorspar supply from importers in 1936 than in 1935. 

For example, in 1936 such manufacturers purchased 938 short tons | 
| from importers and 16,263 from domestic producers, whereas in 1935 

they purchased 2,889 and 14,343 tons, respectively. In 1935 most 
of the acid-grade fluorspar was supplied by importers, but in 1936 the 

| greater part came from domestic mines. Specifically, in 1936 do- 
mestic producers supplied 12,627 and importers 8,883 tons, whereas in 
1935 domestic producers supplied 3,333 and importers 7,715 tons. 

a Producers of fluorspar reported exports of 240 short tons valued at 
$4,079 in 1936 compared with 313 valued at $4,651 in 1935. In both 
years all the fluorspar exported went to Canada. 

Fluorspar reported by producers as exported from the United States, 1932-86 

Value | Value 

Year Short ——— Year Short 
Total Average Total e 

1932_-......---..--. 25 $553 $22.12 || 19385_............-_- 313 $4, 651 $14. 86 
1933_-......-..-.--- 71 967 18. 62 || 1936--.-.-----....2- 240 4, 079 17. 00 
1934_......-.----.-- §22 8, 602 16. 48 

FLUORSPAR IN FOREIGN COUNTRIES 

Canada.2—The production of fluorspar in Canada was 75 short tons 
valued at $900 in 1936 compared with 225 tons valued at $2,700 in 
1935. The output in both years was from Ontario. 

Imports of fluorspar into Canada were 11,194 tons valued at 
$95,268 in 1936 compared with 11,591 valued at $92,775 in 1935. 
France.—France was an annual exporter of fluorspar to the United 

States from 1924 to 1933, and in 1930 exports reached 23,313 short 7 
tons. Since 1933, however, chiefly owing to the unfavorable rate of 
~ 3 Dominion Bureau of Statistics, Preliminary Report on the Mineral Production of Canada During the 
Calendar Year 1936; Ottawa, 1937, p. 36.
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exchange, France has been unable to export fluorspar to this country | 

at a profit. The more favorable rate of exchange since September 28, 

| 1936, prompted resumption of exports of fluorspar to the United States 

: and 1,595 short tons were received during the last quarter of 1936. 

Moreover, during the 3 months from January to March 1937 imports 

from France totaled 4,949 short tons, indicating that France may 

become one of the chief importing countries in 1937. 
Presumably the fluorspar being imported from France is from the 

same deposits that formerly furnished supplies, as the exported fluor- 

spar is loaded at the port of San Raphael. The deposits are in the ~ 

eastern end of the Department of Var near the French Riviera sea- 

coast, where three mines—Font Sante, Garot, and Les Adrets, about 

| 9 to 15 miles north of Frejus—were developed and put in operation : 

about August 1925, producing an aggregate of 100 tons a day. The 

output of the mines is taken to Frejus by trucks, and that for export 

is shipped to the port of San Raphael by rail. | - 

Germany.—The United States continues to be the largest export 

outlet for German fluorspar, taking 9,095 metric tons in 1935.* 

Czechoslovakia took 5,582 tons, Poland 4,138 tons, Austria 3,576 tons, | 

and Sweden 3,126 tons. Germany’s total exports were 31,425 tons 

in 1935, 31,756 tons in 1934, and 24,907 tons in 1933. | 

| Fluorspar production in Germany comes from 26 mines which | 

employ a total of 708 persons. The output increased from 70,045 oo 

metric tons in 1934 to 98,414 in 1935. Domestic consumption has | 

advanced sharply the last few years because of increased metallurgical 

and general manufacturing activities in Germany. Probably 60 

percent of the total consumption is for fluxing. 
Union of South Africa.—According to the Department of Mines 5 

of the Union of South Africa: 

A flotation plant has recently been erected with a view to producing fluorspar 

of about 200-mesh and of the following specifications: Calcium fluoride, 98 percent 7 

minimum; silica, 1 percent maximum; and calcium carbonate, 1 percent maximum. 

The lump spar at present being exported is of the same specifications. 

_______Another_producer_has-erected_a small_plant_and_ in addition to lump spar can 

supply ground spar containing calcium fluoride not below 90 percent, maximum | 

CaCOs 1 percent, silica 4 percent, water under 0.25 percent. The ground spar 

is supplied in the following mesh per linear inch—100-mesh, 85 percent; 150- 

mesh, 80 percent; 200-mesh, 70 percent. | 

Newfoundland.—The deposits of fluorspar in the Districts of | 

Burin East and Burin West, Newfoundland, at which mining was 

begun in 1933, yielded about 10,000 short tons of fluorspar in 1936, | 

and production of 17,000 tons is contemplated for 1937. Shipments 

in 1936 totaled 9,368 short tons, of which 1,822 tons of acid grade and 

2,358 tons of fluxing grade went to consumers in the United States, 

2,007 tons of special-grade lump (93 to 95 percent Cal',) to Ontario, 

and 3,181 tons of fluxing grade to Nova Scotia. In 1935 production 

was 6,500 short tons and shipments were 4,500 tons, all of which went 

to Ontario and Nova Scotia. 
U. S. S. R. (Russia).—It is reported * that an extensive and high- | 

grade deposit of fluorspar near Amderma (an Arctic Ocean port with 

2,000 inhabitants) is being developed. During 1934, 9,000 metric 

‘Jesien, W. S., consular clerk, Frankfurt-am-Main, Germany, Oct. 28, 1936. 
5 Department of Mines, Union of South Africa, Pretoria, Industrial Minerals: Quarterly Inf. Cire., 

August 1936, p. 23. 
6 Izvestia, Sept. 27, 1935. 
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tons of fluorspar were mined, and a daily output of 400 tons is con- 
templated for a concentrating plant. Fresh water is difficult to 
obtain, so sea water may have to be used. | 

_ According to the publication, Socialistic Construction of the U. S. 
S. R., production of fluorspar in Russia was 49,100 metric tons in 
1935 and 27,000 in 1934. | | | 

WORLD PRODUCTION 

World production of fluorspar, 1982-86, by countries, in metric tons 

[Compiled by M. T. Latus] 

Country 1932 1933 1934 1935 1936 

Argentina !__.--.. 2.2222 eee 10 200 311 (?) (?) 
| Australia: 

New South Wales_._--.---...-----....-..-------|---------- Bl 203 420 (?) 
Queensland..--.---.-.---.----------- eee ke 1, 240 749 1, 328 | - 185 ©) 
South Australia......-..--.-.--- eee 41 201 234 91 (2) 

Canada_..-.....-----------------sssees sess eeeeeee 29 66 136 204 | 68 
China. ---.-2-2-2--222-------------------------------| 8,510 | 4,800 | 5,050 | 2) (2) 
Chosen.....----------------------------------------| 7,577] 9,076 | 12,099} 9,722] (2) 

| France_.._.--.--------------------------------------| 15,200] 15,050] 14100] @® (2) 
Germany: 

Anhalt. _-----2-------e--e--e-e eee] (2) 7,357 | 8,068} (2) 
. Baden_-....-.------------------2- eee (2) (2) 6, 527 3, 941 (?) 

Bavaria_....--.---------------------------------| 21,915 | 26,364 | -29,661 | 31,977] (2). 
| Prussia....--22---2--2--2---------o-------------| 7,794] 10,653 | 21,555 | 24618] (2) 

Saxony__----------------------------------------| 2656 | 3,672 | 4945 | 6,938] (2) 
Thuringia_----------------------------.2--------| (2) (2) 23,572 | (2) 

: Italy.._...0...2-----------------------------------| 6, 450 7,714 9, 668 9, 500 (2) 
Mexico *___.-.------------------------ss22-2neeesee 900 | "900 900 900} (2) 

| Newfoundland (shipments)...._......-.-.-----_-.-..]--- ___-_. 1, 451 2, 535 4, 082 8, 498 
Norway. .-._---------------------- eee 571 507 673 - () 
South-West Africa....-.--------_----.-.------------- 610 |.---------|-.-----2--]------- ef 
Spain___..____------------2-------------n------------| 7,018 | 3,864 | 6,368 | @) 
Switzerland 3_--222-- 222222) tooo | «= 4000 | =~ 1,000 | ~—1, 000 i, 000 
U. 8.8. R. (Russia) 22222222222} 13200 | 19,300} 277000 | 49100 | =) 
Union of South Africa. _....-...-.22_- eee 1, 317 445 | - 1,393 1, 955 3, 101 
United Kingdom.__.--_-.-.:-------..--2.-----------} 15, 675 28, 508 34, 765 31, 646 (?) 
United States (shipments)_-222222222022-7------T] 22,907 | 66,161 | 77,823 | 112,255 | 180, 873 

1 Railway shipments. 2 Data not available. . 3 Estimated annual output. | 

| CRYOLITE 

Cryolite occurs in commercial quantity and is mined at only one 
place—Ivigtut, Greenland. Most of the purified cryolite is used in 
the metallurgy of aluminum and in making opaque glass, and smaller 
quantities are used in enamels and glazes. Considerable ground 
cryolite is used in insecticides. Although finely divided cryolite 
resulting from the purification process has been so used for many 
years, an efficient method of grinding cryolite to a fineness that would 
permit its use for insecticides was discovered recently. 

Gibbs ” has described the mine at Ivigtut, grades of ore produced, 
methods of processing and purification, and various uses of cryolite. 
According to Gibbs: 

* * * The mine at Ivigtut is owned by the Danish State, and the mining 
concession belongs to the A/S Kryolith Mine og Handels Selskabet, Copenhagen. 

. This firm divides all the raw material between the Pennsylvania Salt Manufac- 
turing Co. of Philadelphia, which has the North American rights; and the Oresunds 
Chemiske Fabriker, Kommanditselskake, ved C. F. Jarl, Copenhagen, which 

’ Gibbs, Arthur E. (technical director, Pennsylvania Salt Manufacturing Co.), Cryolite as a Chemica 
Raw Material: Chem. Ind., vol. 38, May 1936, pp. 471-476.
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controls the manufacture and sale in the rest of the world. * * * In 1865 
the Danish company made a contract with the Pennsylvania Salt Manufacturing 
Co. for two-thirds of all the cryolite produced, and a plant was erected by the Salt 
company at Natrona, near Pittsburgh, for the refinement of the cyrolite. * * #* 

The Greenland deposit lies on the shore and under a fjord, the open pit being 
_ separated from the water by a bank some 50 feet wide. ‘The cryolite mine itself 
consists of slopes operating from the bottom of an open quarry, about 500 feet 
long running northeast to southwest. The north end is 60 feet wide, and the pit 

| widens to 160 feet at the other end with a depth of 150 feet. At the northwest 
side of the pit an arm of cryolite extends out toward the fjord, and this is reported 
as the portion of the deposit now being worked. _— 

Ivigtut and the surrounding plateau is underlain with granitic and hornblendic 2 
gneisses, probably of the pre-Cambrian era. The gneisses are cut by numerous 
dikes of diabase. The cryolite associated with much pegmatitic material lies 
entirely within a small intrusive mass of porphoritic granite, a pink formation of 

_ quartz, orthoclase phenocrysts, and biotite, which appears to be of the mother 
rock of the fluoride deposit. 

Along the northwest wall of the quarry some green altered granite is enclosed 
in the cryolite. This mass consists mostly of quartz and sericite (a hydrous 
iron aluminum silicate containing some fluorine). At the bottom of the pit are | 
ledges of green sericitized granite. Associated minerals led to the assumption 
that this cryolite deposit was an intrusive igneous mass rather than one formed | 
by strictly water deposition, as in the case of several small deposits in Russia and | 
in the western part of the United States. . 

At the mine in Greenland, a large part of the associated nonfluoride minerals 
are culled out. The impurities found in the cryolite ore as delivered to the 
Pennsylvania Salt Manufacturing Co.’s purification plant at Natrona fall into 
three classes: Fractions which separate out of the molten magma; products of 
partial interaction between the native rock and the fluoride; and products of 
substitution within the mass brought about by circulating waters. * * * 

Due to the variety of impurities in the ore, several methods of purification have 
been developed. First the crude ore is screened to get rid of the very fine material 
in which the iron has oxidized and permanently discolored the cryolite. Then 
hand picking removes the fluorspar, topaz, and as much of the siderite as is free. 
The next stage is crushing all through 44-inch mesh, after which the mineral is 
passed on continuous rubber belts under high-power magnets which remove the 
magnetic impurities including siderite and part of the pyrite. Following the 
magnets the ore is separated into two sizes (the coarser of which passes over two 
types of jigs) to remove galena and pyrite in the first and silica, hagemannite, 
thompsenolite, and other minerals in the second. The finer sizes pass over 

—— Wilfley tables and then over jigs for removat of-silica, etc. After-drying and 
further magnetic treatment, the two sizes are remixed and ground with porcelain 
balls in a porcelain-lined mill. An air-separator system insures a fineness in the 
finished product of at least 99 percent through 150-mesh and 90 percent through 
300-mesh. * * * 

Imports.—The following table shows imports of cryolite into the 
United States in 1935 and 1936 by countries. As cryolite is mined 
only in Greenland, it 1s evident that importations credited to countries 
other than Greenland include artificial cryolite and reexports of natural 
cryolite. 

Cryolite amported for consumption in the United States, 1935-36, by sources 

1935 1936 

Source TT 

Long tons Value Long tons Value 

Asia__.-----.------------------- eee ee | eee eee [eee eee 37 $7, 424 
Canada_-_-_._------.------------------------------------ 637 $71, 850 972 107, 169 
Denmark.-.--_-_-.-.-------------------------------------- 10 1,986 |-----------.]------------ 
France. _-..-.._-.-------_-------- eee ee 323 15, 246 125 19, 220 
Germany.-_------.-------------------.-------.---------- 1, 029 173, 321 2, 121 371, 078 
Greenland __._--.-.---.-------------------------------- 6, 300 384, 000 9, 351 570, 000 

Netherlands. ---....-.---.-----------.------------------ (2) 37 10 1, 647 

8, 299 646, 390 12, 616 1, 076, 538 

1 Less than 1 ton.
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The feldspar industry broke all previous production records in 
1936. The output of crude spar in the United States rose to 244,726 
long tons, an increase of 29 percent over the previous year and 16 
percent more than the record established in 1928. The value of 
the crude feldspar produced in 1936 was $1,303,090, or 30 percent 
more than in the preceding year. | 
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FIGURE 109.—Trends in production and value of crude feldspar in the United States, 1910-36. | 

The glass industry was chiefly responsible for this large expansion. 
The production of glass containers and illuminating glassware in- : 
creased 20 percent over 1935. The relatively larger amount of 
feldspar used in the manufacture of glass has contributed in large 
degree to the recovery of the industry. A few years ago the glass 
industry took less than a third of the total feldspar consumed, but 
it now takes well over half of the total, Other consuming industries 
likewise improved in 1936. The potters bought more feldspar and, 
due to the sharp increase in residential building, the demand for 
enamel and sanitary ware increased greatly. 

1353
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| The average value per long ton of domestic crude spar in 1936 was 
$5.32, only slightly higher than the value in 1935, when the average 
was $5.30 per ton. | 

The increase in production of crude spar in 1936 was shared by all 
| the producing States except Maine and Pennsylvania. New Hamp- 

shire had the largest percentage gain (71 percent), followed by Cali- 
fornia (56 percent), South Dakota (45 percent), and Virginia (38 
percent). North Carolina, the largest producing State, registered 
the largest absolute gain in output, 19,984 tons, although this was 
only 24 percent more than in 1935. In Maine production declined 
4 percent. . ; 

South Dakota attained second place among producing States in 
1936. New Hampshire ranked third, exceeding Colorado by a small 
‘Margin. | 

Sales of ground feldspar by merchant mills in 1936 amounted to 
236,890 short tons valued at $3,154,853, more than 18 percent greater 
tonnage and value than in 1935. This is a new record and is all the 

_ more remarkable in view of changing markets, more exacting standards 
of production and use, and increasing competition from other mineral 
raw materials. 7 

The total sales of ground spar include 14,764 short tons prepared 
from crude spar imported from Canada. Included, also, in the 
total is a substantial tonnage of so-called “Carolina stone’’, a domestic 
synthetic product used much the same as natural Cornwall stone, a 
kaolinized feldspar. This material is covered by United States 
Patent 2020407. 

Salient statistics of the feldspar industry in the United States, 1985-86 | 

| | Percent 
1935 1936 of change 

| in 1936 

Crude feldspar: 
Domestic sales: : 

Long tons_._.--------._--- ee 189, 550 244, 726 +29. 1 
Value____ 22-22 oT | $1, 005,021 | $1, 303,090 | +29.7 

Average per long ton._.-._________-.-______-- $5. 30 $5. 32 +.4 
Imports: 

Long tons... ..-------------- ea 8, 937 10, 786 +20. 7 
Value..._-------_---------------- sss so se ee $56, 175 $68,198 |  +21.4 

Average per long ton___-___.-__-__-_--- $6. 29 $6. 32 +.5 
Ground feldspar sold by merchant mills: 

Domestic: 
Short tons... eee 189, 289 222,126 | 417.3 
Value__-__--- ee $2, 460, 073 $2, 884, 493 +17.3 

Average per short ton.___.---___---- ee $13. 00 $12. 99 —.1 
Canadian: 

Short tons. .___ 2-2 10, 806 14,764 | +36.6 
Value__-.-_-__--_--------------- sss -seeee | «$199, 067 $270,360} +35.8 

Total: Average per short ton $18. 42 $18. 31 —.6 

"Short toms. 22 ee 200, 095 236,890 |  +18.4 
Value__---2 22222 oo eT] 952, 659; 140 | 93, 1547853 | $18.6 

Markets.—As feldspar is used extensively in the manufacture of 
enamel and sanitary ware, the industry shared in the increased activity 
in building construction in 1936. The output of bathroom accessories 
rose to 7,192,807 pieces in 1936, a gain of 143 percent over the 2,964,820 
pieces reported produced in 1935. The value of shipments of por- 
celain-enameled flatware was 27 percent higher than in 1935, and sales 
of electric refrigerators for household use increased 30 percent. 
Sales of electrical porcelain likewise increased sharply, shipments of
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special and standard porcelain advancing 36 and 29 percent, 
respectively. | 

In the glass industry, now by far the largest single market, ground 
feldspar is valued chiefly for its alumina content, although the potash 
and soda likewise are useful additions to the batch. Glass-container 
shipments in 1936 increased 21 percent compared with 1935, and out- 
put of illuminating glassware rose 20 percent, approximately the same 
increase as for total sales of ground spar by merchant mills. No data 
are available on production of opaque structural glass, tile, or pottery— 
also important outlets for feldspar. 7 

In 1936, sales of ground feldspar were distributed by industries as 
follows: Glass, 51.4 percent; pottery, 32.3 percent; enamel and sanitary | 
ware, 10.0 percent; brick and tile, 2.6 percent; electrical insulators and 
other porcelain, 2.1 percent; other ceramic uses, 0.8 percent; scouring 
soaps and abrasives, 0.6 percent, other uses (chiefly for abrasive wheel 
binder), 0.2 percent. The distribution in 1935 was almost the same, 
but only a few years ago the glass industry accounted for only 30 | : 
percent, general ceramic uses took 15 percent, electrical porcelain 
13 percent, tile 11 percent, sanitary ware 9 percent, enamel 9 percent, 
soaps and abrasives 7 percent, and miscellaneous uses 6 percent. | 

Ground feldspar sold by merchant mills in the United States, 1934-36, by uses, in 
short tons — 

Use 1934 1 1935 1936 Use 1934 1 1935 1936 

Glass_._....-.....-..--|' 56, 726 |103, 499 | 121,677 |; Other ceramic uses-.--- 87 | 1,511 1, 839 
Pottery.......-.------.| 28, 689 | 66,454 | 76,527 || Scouring soaps and 
Enamel and sanitary abrasives. --.-------- 1, 015 350 1, 328 
ware.....------------ 9, 643 | 21,014 | 23,746 || Binder for abrasives- -- 1, 027 241 584 

Insulators and other Other uses_--..-------- 211 3 10 
porcelain goods. _.--. 5, 346 | 4, 058 5, 105 | —_—__|—-— 

Brick and tile_.....--- 2,447 | 2,965 6, 074 . 1105, 191 |200, 095 } 236, 890 

1 Data for 1934 cover 73 percent of the total ground spar sold by merchant mills in the United States; data . 
by gases not available for the other 27 percent in that year. Distribution shown for 1935 and 1936 is for total 

Capacity—Maintenance of a productive capacity considerably in 
excess of current demand has been characteristic of the feldspar- 
grinding industry for many years. To determine the present capacity 
of the industry, the Bureau requested the producers of ground spar 
to report the tonnage of ground feldspar that could have been pro- 
duced during 1936, working the usual number of hours a day, assuming 
a continuous demand, and allowing for unavoidable shut-downs for | 
repairs or other unforeseen delays. Mulls producing 208,327 short 
tons, about 88 percent of the total ground spar in 1936, reported an 
ageregate capacity of 467,850 tons, which would indicate an approxi- 
mate total capacity of grinding equipment in the industry of 531,000 
short tons. This figure is computed from data of active mills only, 
processing both domestic and Canadian spar. | 

Prices.—According to Engineering and Mining Journal Metal and 
Mineral Markets, prices on all grades of feldspar quoted remained at 
the same levels throughout 1936. Prices on North Carolina grades 
were: Potash and soda spar, 200-mesh, f. 0. b. North Carolina, $17 
and $19 per ton respectively; granular glass spar, 20-mesh, f. o. b. 
mine, $12.50 per ton; and semigranular spar, $11.75. Maine white 
potash spar, 200-mesh, and Virginia No. 1, 200-mesh, were quoted at 
$17 per ton. Quotations on Virginia spar No. 1, 230-mesh, were
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unchanged at $18 per ton. Quoted prices of other Virginia spars 
follow: No. 17, glassmakers’ $11.75 per ton; No. 18, $12.50, and enam- 

| | elers’ spar, $14 to $16, f. o. b. Virginia. 
The average realization on all sales of ground feldspar by merchant- 

mill operators rose from $13.29 in 1935 to $13.32 in 1936. | 
Nepheline syenite—During 1936, a new competitor arose in the form 

of nepheline syenite. Trial shipments of this material have been 
imported from Canada, and some of the earlier shipments, particu- 
larly those from Bancroft, occasionally ran rather high in iron. Now, 

| however, production comes from Blue Mountain, Methuen Township, 
where a large, uniform deposit is being prepared for large-scale pro- 

_ duction. The material is crushed and cleaned magnetically at Lake- 
field, Ontario, the shipping point. Plans have been drawn for the 
erection of a crushing and screening plant in northern New York 

| State. At present a duty of 30 percent ad valorem, or approximately 
$3 a ton, is levied on imports of the prepared material, which is ground 
to pass 28-mesh (13 percent through 200-mesh) for use in the glass 
industry. The material as mined carries about 1 percent iron oxides; 
but these are present mainly as magnetite, and after treatment in 
magnetic separators the typical analysis is as follows: SiQ., 59.30; 
Al,Os, 24.70; Fe.Os, 0.05; TiO,, 0.01; CaO, 0.27; MgO, 0.02; Na,O, 

| 9.91; K,O, 5.10; and loss, 0.44. | . 
| Ordinary feldspar seldom contains over 18 percent alumina, and 

even South Dakota spar rarely exceeds about 20 percent. Nepheline 
syenite, however, carries 24 percent alumina and also contains a 
slightly higher total amount of alkalies. It is sold in Canada at $10 
a ton and is offered at $18.38, delivered at glass works in western _ 

| . Pennsylvania and Ohio. : | 
As a result of extensive tests on syenite in semivitreous ware, 

Koenig states | that direct substitution of syenite for feldspar pro- 
duced increased vitrification. Warpage was definitely less and 

) firing shrinkage slightly less for syenite bodies, while modulus of 
rupture and modulus of elasticity were about the same. The vitri- 
fication range of the syenite bodies compared favorably with that of 

| a feldspar body. Syenite bodies had a high coefficient of expansion. 
A glaze of standard formula containing syenite gave promising 
results. : 

Other competitive products——Another substitute for feldspar may 
be available soon in the form of a byproduct of certain chemical- 
manufacturing operations. Preliminary samples indicate the pos- 
sibility of maintaining a product with the composition of a synthetic 
sodium-aluminum silicate with over 33 percent alumina. Reports 
from Barre, Vt.,? state that porcelain has been produced experi- 
mentally from pulverized or waste granite and china clay. Froth 
flotation has been suggested for removal of undesirable mica and 
iron. 

Another mineral definitely competitive with feldspar in certain of 
its uses is spodumene, a lithium aluminosilicate abundant in South 
Dakota, North Carolina, and Maine. The United States Bureau of 
Mines recently investigated the possibilities of its use in the ceramic 
and other industries. ‘Two lines of approach have given satisfactory 

1 Koenig, C. J., Use of Syenite in Semivitreous Ware. I. (a) Physical Properties of Bisques, and (b) A 
Glaze Containing Syenite: Jour. Am. Ceram. Soc., 19, 1938 pp. 295-8; Chem. Abs., vol. 30, no. 22, Nov. 20, 

" SP ed Quarry, vol, 28, no. 5, November 1936, p. 29.
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results—flotation concentration * and disintegration by heat. Hith- 

erto, the expansive properties of spodumene at working temperatures 

have prevented its use, especially in pottery. Under the latter proc- : 

ess, beta-spodumene, the easily disintegrated chalky white mass 

formed by the heating to which the matrix mineral is subjected, has 

already been expanded. Its uses, aside from pottery manufacture, 

include production of lithium salts, storage batteries, and special 

types of extremely tough glass.* | . 

Some displacement of feldspar may accompany the larger use of - 

pyrophyllite and magnesium talc, particularly in the manufacture 

of wall tile. The substantial increase in production of wall tile, 

however, more than offset any such quantitative displacement in - 

1936. The Vitrefrax Corporation, Los Angeles, Calif., is mining 

trachites near Mojave, Calif., to completely replace feldspar and 

partly replace china clay and flint in porcelain bodies. An approxi- 

mate analysis of this material shows that it contains about 45 percent 

flint, 43 percent feldspar, and 12 percent china-clay equivalents; it 

is said to produce a superior product. | a 

| DEVELOPMENTS IN THE INDUSTRY 

- The National Feldspar Association, an organization comprising 

most of the feldspar producers in the industry, with offices at 19 West — 

Forty-fourth Street, New York, N. Y., has been issuing a monthly sta- 

tistical service covering shipments of ground feldspar and deliveries to 7 | 

mills of crudespar based on periodicreports from members. Thefeldspar | 

industry is making rapid strides in technologic research and has =) 

greatly improved the uniformity of its product and extended the 

variety of its grades, each of which is available in a number of differ- 

ent grindings. A summary of the cooperative research conducted 

under the auspices of the association is soon to be released. 

The Feldspar Miners Association, representing producers of between 

____75and_80_ percent of the feldspar output of North Carolina and ; 
Virginia, has been organized at Spruce Pine, N. C. Oneofthe main ~~ 

objectives of the Association is to maintain uniform wages and hours 

m conformity with agreements in effect since the abolition of the 

The United States Bureau of Mines and the Ceramic Research 

Division of the Tennessee Valley Authority, in cooperation with | 

producers in the Spruce Pine district, North Carolina, have been 

investigating the possible use of lower-grade spars in the preparation 

of a high-grade finished product. Tests of new methods of processing 

indicate the possibility of reducing quarrying and refining costs. 

Company developments During 1936 the Consolidated Feldspar 

Corporation completed extensive improvements to its plant at Erwin, 

Tenn., involving crushing, screening, and dust-collecting equipment 

and new magnetic separators for reducing the iron content of high- 

grade spar. The Consolidated Feldspar Corporation also has under 

construction a new mill for processing feldspar at Canon City, Colo., at 

an expected cost of about $100,000. This firm is reported to be 

3 Ralston, Oliver C., The Nonmetallics: Eng. and Min. Jour., February 1937, p. 94. , 

4 Fraas, Foster, and Ralston, Oliver C., Beneficiation of Spodumene by Decrepitation: Rept. of Investiga- 

tion 3336, Bureau of Mines, 1937, 13 pp. 
5 Rock Products, vol. 39, no. 12, December 1936, p. 56. 
6 Rock Products, vol. 39, no. 7, July 1936, p. 33.
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| considering the erection of a crushing and treating plant for feldspar 
in Baltimore, Md., also at an estimated cost of about $100,000.’ 

| The North Carolina Feldspar Corporation has been operating a new 
| grinding mill at Erwin, Tenn., since the latter part of 1935, the 

major equipment including a Hardinge conical mill, a 14-foot Gayco 
separator, and a Jeffrey-Taylor vibrating screen.2 The North State 
Feldspar Corporation, with plant at Micaville, N. C., discontinued 
business early in 1936. a | 

The F. E. Schundler Feldspar Co., affiliated with the F. E. 
Schundler Co., which for some years has been grinding spar at Joliet, 
Ill., erected a new grinding plant at Custer, S. Dak., which operated 
during the last 2 months of 1936. In addition to the new mill being 

| erected by the Consolidated Feldspar Corporation in Colorado, the 
Colorado Feldspar Co. has installed machinery and is planning to start 
grinding spar at its new $100,000 plant at Canon City early in 1937. 
Crude spar is to be obtained from Fremont County. The Western 

| Feldspar Milling Co., Denver, Colo., has built an addition to house 
equipment for its glass-spar operations. New equipment also is to be 

| installed for treating pottery spar. | | | In the East, there have been several new developments. The ! 
Seaboard Minerals Corporation, 52 William Street, New York, N. Y., 

| began operating its plant at Cold River, N. H.,in 1935. The Ceramic 
| Feldspar Co., Bath, Maine, took over the plant formerly known as 
| the Cummings Feldspar Co., and started grinding operations early in 

| 1936. The Trenton Flint & Spar Co., Trenton, N. J., with erinding 
| plant at Cathance, Maine, is reported to be out of business. The White 

Fill Mineral Co., Gouverneur, N. Y., has reopened the mines and 
| processing plant formerly operated by the Green Hill Mining Co. of 

| Gouverneur. The grinding mill is reported to have a daily capacity 
of about 75 tons." | 

REVIEW OF INDUSTRY BY STATES 

The term “crude feldspar” is applied to lump spar shipped from the 
mine or quarry, contrasted with ground spar, the finished product of 
crushing and pulverizing equipment. Statistics of production are 
presented separately for crude and ground Spar; in accordance with 

: the usual practice in the industry, the crude is reported in long tons 
of 2,240 pounds and the ground in short tons of 2,000 pounds. 

Normally, the tonnage of ground spar produced from domestic 
crude is about 87 percent of the crude-spar output, the remaining 
13 percent representing spar sold for purposes that do not require fine 
grinding and that lost or discarded during the grinding process. In 
spite of an 18 percent increase in output of ground spar in 1936, sales 
of domestic ground feldspar did not advance as sharply as crude, 
indicating substantial accumulation of crude stocks. 

Crude feldspar.—Production of crude feldspar in the United States 
in 1936 totaled 244,726 long tons valued at 51,303,090, an increase of 
29 percent in tonnage and 30 percent in value over 1935. The tonnage 
exceeded the output of 1928, the previous peak year, by 16 percent. 
The average realization for crude spar at the mine increased slightly, 

7 Pit and Quarry, vol. 28, no. 11, May 1936, p. 46. 
§ Pit and Quarry, vol. 29, no. 2, Aug. 1936, p. 38. 
* Pit and Quarry, vol. 28, no. 8, February 1937, p. 46. 
10 Rock Products, vol. 40, no. 1, January 1937, p. 74. 
" Pit and Quarry, vol. 28, no. 10, April 1936, p. 32.
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from $5.30 a ton in 1935 to $5.32 in 1936. Although in 1936 the spread 
between high and low values per ton was somewhat less than in other | 
years, sales realizations per long ton ranged from $2.46 to $10 for 
individual producers. In New England the average value ranged 
from $4 to $8.68; for New York, Pennsylvania, and Virginia, from 
$3.38 to $7.28; for North Carolina, from $4 to $8.19; and for the 
Western States, from $2.46 to $10. 

Average values for the larger producing States are much more 
illuminating and indicate clearly the difference between sales realiza- 
tions in the Western States and in the New England and Southern : 
Appalachian regions. Thus, the average values per long ton of crude | 
spar produced in Colorado and South Dakota in 1936 were $3.95 and | 
$3.23, respectively, while those for New Hampshire and Maine were 
$5.95 and $5.57. In the Southern Appalachian district average reali- | 
zation per ton was $5.77 in North Carolina and $5.61 in Virginia. 

Crude feldspar sold or used by producers in the United States, 1982-86 

| Value Value 

Year Long Year Long — 

Total Average Total | Average 

1932_..........-....| 104,715 | $539, 641 $5.15 || 1935_......-_...-.-.| 189, 550 = $5. 30 
1933_.....--...-....-] 150,633 | 778, 826 5.17 |} 19386....-._..._..-..| 244, 726 | 1,303,090 5. 32 
1934_._..-....-.....] 154,188 | 853, 186 5, 53 

Twelve States produced crude feldspar in 1936—the same States 
that produced spar in 1935, except Nevada. North Carolina, the 
largest producer of crude spar, increased production from 82,499 long 

| tons in 1935 to 102,393 tons in 1936, or nearly 20,000 tons (24 percent) 
more than in the previous year. South Dakota rose to second place — 
with 32,144 tons, and New Hampshire’s output totaled 26,494 tons, 
71 percent more than in 1935. Colorado dropped into fourth place, 

—_._with-acrude-production_of 
25,806_long tons. The output_of spar in 

Virginia advanced to 20,459 tons in 1936. Maine reported production 
of 16,392 tons, a small decrease from 1935. The other producing States 
in 1936, in order of importance, were New York, California, Connect-_ - 
icut, Arizona, Maryland, and Pennsylvania. 

Crude feldspar sold or used by producers in the United States, 1934-36, by States 

[Value is at mine or nearest shipping point] 

1934 1935 1936 
State ee 

Long tons Value Long tons Value Long tons Value 

sein | | B | Qow| save] aol Grom 
Colorado. ._......----------- 0 0 22, 275 64, 151 25, 806 101, 950 
Connecticut.......... (1) (1) (1) (1) (1) (1) 
Maine.................. 14, 685 $82, 854 17, 103 99, 770 16, 392 91, 265 

Maryland --_--------.--------- ti C f 3 0) © 
No iompsbire | 19 80, 733 15,490 | 115,089 | 36,494) 157, 729 
New York.__.....--.-------_- 6, 262 37, 275 5, 468 39, 904 © 9 North Carolina 2 79, 844 465, 214 82, 499 482, 729 102, 393 591, 053 

Pennsylvania__-..--.--------- 9,190|  30,802| 22,000) eztdon | 3,144| 103, 671 
South Dakota_--...-.--------- ’ ’ ’ , , ’ igus ccc] MO] ew] Akio) Shak) Bae) a sr 
Undistributed --__-.....------- , ? , , , , 

154, 188 853, 136 189, 550 | 1, 005, 021 244, 726 1, 303, 090 

' Included under “‘Undistributed”’.
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| Ground feldspar.—Feldspar consumed for virtually all industrial 
: purposes is finely ground before use. Even spar used for facing 

cement blocks and covering prepared roofing is crushed and roughly 
- sized by screening. A canvass of all consumers of feldspar to deter- 

mine quantities used by them has not been practicable. However, 
: all known merchant mills or grinders—that is, those that mine, quarry, 

or purchase crude spar and grind it for sale to other establishments— 
have been canvassed in recent years. 

Sales of ground feldspar by merchant mills in 1936 advanced to 
236,890 short tons valued at $3,154,853, the highest tonnage sold in 
any year. Production was 18 percent greater than in 1935, and the 
value of the output increased 19 percent. Thirty mills operated in 

- 1936; these were owned by 23 producing companies in 14 States. 
Spar of domestic origin was ground by 26 mills and spar imported 
from Canada was ground by 4 mills. Domestic spar accounted for 
94 percent of the total quantity processed compared with about 95 

| percent in both 1935 and 1934. | 

Ground feldspar sold by merchant mills } in the United States, 1932-86 

Domestic Canadian Total 

Num. ae ——_——----—_—. --— _—-—————_- 

Year ero 1 

| ° Beye Short vane Short vans Short Value | 
tons tons tons 

Total | Average Total | Average 

1932_.__.__- 27 | 104, 289 |$1, 174, $11. 27 3,460 | $65, 659 $18.98 | 107,749 | $1,240,492 
1933___..__- 25 | 126,418 | 1, 491, 904 11. 80 6,590 | 125, 648 19.07 | 133,008 | 1, 617, 552 
1934_._____. 26 | 136,820 | 1, 731, 528 12. 66 7,358 | 136, 972 18.62 | 144,178 | 1, 868, 500 
1935_--..__. 29 | 189, 289 | 2, 460, 073 13. 00 10,806 | 199, 067. 18.42 } 200,095 | 2, 659, 140 
1936.--..._- 80 | 222,126 | 2, 884, 493 12. 99 14, 764 | 270, 360 18.31 | 236, 890 | 3, 154, 853 

1 Does not include potters or others who grind for consumption in their own plants. 

7 The average value of the ground feldspar produced from domestic 
crude in 1936 was $12.99 per short ton, slightly less than for 1935. 
The average value for the various States ranged from $7.37 to $20.54 
per ton. The realization figures for Colorado and South Dakota in 
1936 were $7.37 and $9.66 per ton, respectively, considerably under 
the average values for certain of the larger eastern feldspar-grinding 

| States. Average sales realizations in the Eastern States were as 
follows: Maine, $14.65 per ton; New Jersey, $19.88; and North 
Carolina-Tennessee, $13.53. Ground spar produced from Canadian 
crude in 1936 averaged $18.31 per ton, slightly less than in 1935. 

North Carolina remained the largest producer of ground spar, 
followed by Tennessee, Colorado, and South Dakota. These four 
States in 1936 produced 59 percent of the total spar ground (North 
Carolina-Tennessee, 36 percent; Colorado, 12 percent; and South 
Dakota, 11 percent). The other larger producing States, in order of 
importance, were New York, Maine, New Hampshire, New Jersey, 
and Virginia; Illinois, California, Ohio, Arizona, and Minnesota 
produced smaller amounts. 
Production of ground spar in 1936 increased in all States except 

Minnesota, in which the output declined slightly; and Virginia, where 
output was virtually the same as in 1935. Production in North 
Carolina-Tennessee, South Dakota, Colorado, Maine, New Hamp- 
shire, New Jersey, and New York increased substantially compared
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with 1935. The tonnage reported by most of the States that nor- 

mally produce smaller amounts also showed large proportional 

increases. 

Ground feldspar sold by merchant mills! in the Uniied States, 1985-86, by States | 
fround feldspar sold by merchant milis’ im the Ce Oe ee | 

| 1935 1936 

State Num Domestic Canadian Num Domestic Canadian | | 

ber of | 7 | 7 ber of | 7 —_—_—— - 
active active 

mills Short Value Short Value mills Short Value en Value , 

Arizona. .....----- 1] 2) (2) |p eee 1{ (2) ()  |i..-|-------- 
California__..----- 1 | 2,694 ) $37,552 |_.---..-|--------- 3] 4,189 | $68,461 |---.-...|-------- 

Colorado._..------ 1 | 22,320 | 166,071 |..-.----|--------- 1 | 28,034 | 206, 550 |..------]|-------- 

Yilinois...| 2 | | I 2] @) Q@) [LTT 
Maine. -.-...------ ‘4 | 14,154 | 212,486 |_--..---|--------- 3 | 17,293 | 253, 258 |__---.-.|-------- 

Minnesota. -.----- 1 |-------}e.-------]| (2) 1 |-------}---------| © @) (?) . 

New Hampshire. .| 2 (?) (2) [..---.-|--------- 2 (?) (7) |_..-----]-------- . 

New Jersey------- 3 | 18,091 | 260, 297 |.._-----|--------- 3 | 14,430 | 286,940 |_...----|---.--- 

New York. ..----- 4 (2) (2) © 8, 556 |$164, 734 4 (2) (4) (2) (2) 

Ohio......--------| 2] @ (2) (2) (2) 2] @) (2) (2) 0) 
North Carolina...) 4 |\ra, 012 1,043,079 |___-_---|---------[{ 3 |}85.240 [1,168,466 |.-...-.-|-.------ 

| South Dakota..--| 1] ( @) || e-f 2 (26, 486 | 255,888 |.---.---|-------- 
Virginia........---| 1] @ @) fT) 1] (ay [| 
Uniistributed...._|.......| 59,018 | 730, 688 | 2,250 | 34,333 |._.....] 46, 454 | 659,930 | 14,764 [$270, 360 

29 |189, 289 |2,460,073 | 10,806 | 199, 067 30 |222, 126 |2,884,493 | 14,764 | 270, 360 | 

a 
*1 Does not include potters or others who grind for consumption in their own plants. 

2 Included under ‘‘ Undistributed.”’ 

| IMPORTS ” 

Imports of crude feldspar, which amounted to 8,937 long tons — 

valued at $56,175 in 1935, rose to 10,786 long tons valued at $68,198 

in 1936. This imported spar was largely Canadian in origin, United 

Kingdom supplying only 154 tons valued at $1,039. Ground spar 

imported from Canada totaled 33 tons valued at $301, and 99 tons 

____valued_at $975 were imported from the United Kingdom. 
- Tmports of unmanufactured Cornwall stone m 1936 more than 

doubled 1935 receipts, totaling 2,061 long tons valued at $18,402, 

compared with 817 tons valued at $7,449 in 1935. Imports of ground 

Cornwall stone rose to 357 tons valued at $4,730 in 1936, compared | 

with 242 tons valued at $3,180 in 1935. All imports of both crude | 

and ground material in 1936 originated in the United Kingdom. 

More complete data on imports of Cornwall stone appear in Minerals 

Yearbook, 1934, page 1003. 

Feldspar imported for consumption in the United States, 1931-36 
ST EE’ tL :L  ———_—_—_—_—_—[—[—— ec = 

Crushed Crushed or 
Crude ground Crude ground 

Year _—_—_ Or I OO OOO" Year —_—_—__ OO ?. oeoeoT—>T™ 

Long | Value | Stor! | Value Long | value | 200" | Value 

1931......-.-----| 10, 719] $95, 096 79| $1,500 || 1934.-..---..----| 9, 744] $67, 258].-.---.-]----.--- 
1982___..-------- 1,872} 14, 346 28 218 || 1935_...---------| 8,937; 56,175 1 $106 

1933_..--.---....| 3, 239] 21,877 30] 242 || 1936.....---..---| 10,786| 68,198] 132] 1,276 
od 

12 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of 

Foreign and Domestic Commerce.
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| WORLD PRODUCTION 7 

Feldspar is produced chiefly in the United States, Sweden, Norway. China, Canada, and probably Czechoslovakia, although no official 
data on the Czechoslovak output are available. The greater part of : the Canadian output of crude spar is shipped to the United States for grinding. | 

_ Available figures on world production of feldspar follow: 

World production of feldspar, 1932-86, by countries, in metric tons 

. [Compiled by M. T. Latus] . 

_ 
Country ! . 1932 1933 1934 | 1935 1936 

eee (CC 
. Argentina (shipments)_____......_____............_. 369 376 431 (2) (2) Australia: 

New South Wales 3_____.--.-_..._._....-.. 590 2, 037 891 166 (?) South Australia §..._....-_..._.............____. 65 112 212 315 | (2) _ Western Australia (exports).._.._.........._._.. 367 460 1, 845 2, 703 (2) Canada (shipments).___.-..._--...-._._._...----.._. 6, 393 9, 669 16, 603 16, 095 16, 234 , China.__.--_222 222 ee 26, 858 27, 189 27, 780 (2) (2) Egypt-_-----.-..--.. 2. -----__-_-_.--- 179 60 |.-----___- 72 (2) Finland (exports)............_.._..__.....-.......... 1, 529 2, 706 3, 329 2, 071 (2) Germany (Bavaria)_........_._...._................ 3, 550 4, 490 6, 808 5, 954 (2) India, British. -...2..222222-_-_2-_ 481 688 638 713 (2) Italy. ....-------22-- ee... 5, 217 4, 861 7,637 | = 7, 616 (2) Norway (exports)_._.._-..---- 2 eu 13, 015 17, 986 22, 139 24, 228 29, 985 ' Rumania__.__..-.__.........-.._-._...-...-......... 681 1, 309 1, 026 (2) (2) Sweden___..--._-..-.2.--._..___...- 23, 693 32, 567 34, 468 48, 637 (2) United States (shipments)__...................._.... 106,396 | 153,051 | 156,663 | 192, 592 248, 654 

1In addition to countries listed, feldspar is produced in Czechoslovakia. Official figures of output are not available, but it is estimated that the annual production is approximately 30,000 metric tons. (Stat. Comm. Czechoslovak Ceram. Soc.) 
? Data not available. 
’Includes some china stone.
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: The United States, with several hundred factories manufacturing 
asbestos products, leads all countries in output of these important | 
commodities. In 1936, as in previous years, domestic deposits fur- 
nished only a small percentage of the requirements of raw asbestos. 
Small quantities of high-grade chrysotile of spinning quality are ob-. 

| tained in Arizona, and an increasing tonnage of short-fiber chrysotile 
is produced in Vermont. Small quantities of nonspinning anthopyhl- | 
lite (amphibole asbestos) are produced in Maryland, North Carolina, 
and Montana. As indicated in the table of salient statistics that 
follows, domestic sources furnished only 4.4 percent of the consump- 
tion in 1936. Foreign supplies were obtained chiefly from Canada, 
U.S. 5. R. (Russia), and British Africa. | 

~The varieties, properties, history, production, occurrences ‘through-"———— 
out the world, uses, mining and milling methods, classification, and 
marketing of asbestos and the manufacture of asbestos products are | 
covered in some detail in Bureau of Mines Bulletin 403, entitled 

-“Asbestos’’, published in 1937. 
Domestic production amounted to 10,845 short tons in 1936 com- 

pared with 9,415 tons in 1935, an increase of 15.2 percent. Asbestos 
sold or used by producers in 1936 (11,012 tons valued at $309,994) in- 
creased 23.5 percent in quantity and 5.8 percent in value over 1935. : 
Compared with 1935 the apparent consumption of asbestos in the 
United States in 1936 increased 43.6 percent in quantity and 41.2 
percent in value. The value of exports of asbestos products increased 
9.6 percent. 

1363
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Salient statistics of the asbestos industry in the United States, 1935-86 | 

1985 1936 

‘Short tons Value Short tons Value 

Domestic asbestos: | | 
Produced: ; 

- Chrysotile.....---...---...-...-.---------.-.-- (1) (?) 10, 441 (2) 
Amphibole..--..-----------2--200---0-eeeeeee-|) — 404 (2) 

Be) 2) 9, 415 (2) 10, 845 (2) : 

Sold or used by producers: - 
Chrysotile_.......-.---.------------------------ (4) (1) 10, 667 $298, 134 
Amphibole._.......-.-.------------------------ (4) () 345 11, 860 

Total.......-.---------------eeen eee ee ee ee eee 8, 920 $292, 927 11, 012 309, 994, 
Imports (unmanufactured)__.-.-------------------- 166, 585 5, 125, 413 243, 602 7, 524, 937 
Exports (unmanufactured)......-.----------------- 850 87, 896 3, 744 310, 197 
Apparent consumption.--...--.---.---------------- 174, 655 5, 330, 444 250, 870 7, 524, 734 

_ Exports of asbestos products----.------------------ (?) 2, 261, 929 @) 2, 479, 273 

1 Bureau of Mines not at liberty to publishffigures’separately for chrysotile and amphibole. . | 
2 Figures not available. | 

| Consumption trends.—The following table of apparent consumption 
of raw asbestos, value of products manufactured, and value of prod- 
ucts exported shows major trends in recent years. Apparent con- 

| sumption is determined by adding imports (unmanufactured) to | 
domestic asbestos sold or used by producers and subtracting exports 

bo (unmanufactured). No data are available to make adjustments for 
variation in consumers’ stocks. _ | 

Raw asbestos consumed in the United States and asbestos products manufactured in 
and exported from the Untied States, 1932-36 

Asbestos products Asbestos products 
Raw as- Raw as- 

| y bestos— ge bestos— a 
ear | apparen 7 ‘Year apparen ; 

consump- Manutac Exported 2 consump- Manufac Exported 2 
| tion (value) (value) | tion (value) (value) 

Short tons: Short tons 
1932...__.....| 98, 606 (Q) $1, 608,880 || 1935..........] 174,655 |$58, 815,424 | $2, 261, 929 
1933..-.--.-| 122,909 |$43, 716,852 | 1, 743, 140 || 1936....--..--| 250,870 (1) 2, 479, 273 
1934.....----- 123, 752 (1) 2, 142, 514 . 

1 Figures of Bureau of the Census (collected biennially for odd years) include value of certain gaskets 
packing, and similar products in which little asbestos was employed. 

? Compiled from the records of the Bureau of Foreign and Domestic Commerce. 

The volume of asbestos consumption depends primarily on two 
great industries, automobile manufacture and the building trades. 
Large quantities of asbestos are used for making brake bands and 
clutch facings for automobiles, and in the building industries asbestos 
is employed for heat insulation or as a constituent of asbestos-cement 
products, such as roofing and wallboard. Figure 110 illustrates trends 

| in automobile and building industries and in consumption of asbestos 
during recent years. 

Market conditions —The demand for asbestos improved steadily 
throughout the year. It was stimulated by a moderate increase in 
building activity and by a decided upturn in automobile production.
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FiguRE 110.—Asbestos consumption compared with automobile production and building construction, 
' 1927-36. Unlike units are reduced to percentages of the 1923-25 average. Statistics of asbestos are from ” 

the Bureau of Mines, automobiles from the Bureau of the Census, and building contracts from the Federal 
Reserve Board. 

Prices.—According to quotations in Metal and Mineral Markets the 
prices of some grades of Canadian fiber were advanced in March 1936, 
after which prices per ton were constant throughout the year as 
follows: Crude No. 1, $550; Crude No. 2, $200—225; spinning fibers, 
$90-150; magnesia and compressed sheet fibers, $100—-110; shingle 
stock, $45-75; paper stock, $32.50-37.50; cement stock, $19-23; and 
floats, $16—18.50. | | 

Rhodesian Crude No. 1 was quoted at $210 and Crude No.2 at 
$185 a ton throughout the year, == — | | : 

From March to December 1936, Russian Crude AA was quoted 
at $475, No. 1 at $225, No. 2 at $190, and shingle stock at $55. 

Vermont prices were constant throughout the year: Shingle stock, 
$47.50; paper stock, $35; cement stock, $23; and shorts, $11—12. 

Canadian prices are f. 0. b. Quebec mines, tax and bags included; | 
Rhodesian and Russian, c. i. f. New York; and Vermont prices f. o. b. 
mines, Vermont. 

| REVIEW BY STATES 
Arizona.—A small tonnage of Arizona chrysotile asbestos was sold 

in 1936 by the Arizona Asbestos Corporation, Los Angeles, Calif.; 
The Bear Canyon Asbestos Co., Globe, Ariz.; and the Johns—Manville 
Products Corporation, New York, N. Y. 

California.—A deposit of chrysotile, some of which will grade as 
No. 1 Crude, is reported near Chicago Park, Nevada County. No 
development work has been done. 
Maryland.—The Powhatan Mining Corporation continued produc- 

tion of anthophyllite near Pylesville, Harford County, and prepared 
it for use in chemical filters. 

_ _ Montana.—The Karstolite Co. mined anthophyllite near Gallatin 
Gateway, Gallatin County, and sold it prepared for wall and ceiling 
Insulation. 

153336—37——87 |
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North Carolina.—The National Asbestos Co. produced a small 
tonnage of anthophyllite at Minneapolis, Avery County. It was 
processed and sold for use in home insulation similar to that of mineral 

| wool. | / 
Oregon.—Samples of chrysotile asbestos of good quality, said to have 

been obtained in Malheur County, were submitted to the Bureau of 
Mines. No information is available as to the location or extent of the © 
deposit. | | | | | 

Vermont.—Since the Ruberoid Co. assumed control of the asbestos 
property near Eden, Lamoille County, the mill has been so enlarged 
and improved that its output will be doubled. With new equipment 
‘floats’ will be recovered, and a special grade of fiber for molded 
brake linings will be prepared. The operating firm is the Vermont 
Asbestos Corporation, 500 Fifth Avenue, New York, N. Y. | 

FOREIGN TRADE!. | 

Imports.—The following table shows imports of unmanufactured 
asbestos into the United States in 1935 and 1936. Of the crude fibers 
imported, Canada furnished only about 29 percent and Africa about 
70 percent. The importation of nearly 17,000 tons of mill fiber from 

| Hungary is noteworthy. As there is no record of production in 
Hungary the material doubtless originated in some other country, 

| probably in the U.S. 5. R. (Russia). _ 

Asbestos (unmanufactured) imported into the United States, 1935-36, by countries 
and classes 

| Crude: one Mill fiber Stucco and refuse Total | 

Country _ ————$ — |__| —_—__ |——_—_—_————— 

fshort Short . Short Short | tons | Value | ‘tons Value tons Value tons | Value 

1935 : 

Africa, British: 
Union of South Africa-- 945 1$121, 577 |_.....-.|...--..-.._]--------|_---------- 945 | $121, 577 
Other British...........| 1,183 | 172,654 |.--.-.-.]_-..-_-__.-_|---.----|_----.------| 1, 188 172, 654 

Canada_....._........-.-.--| 1,548 | 301,352 | 58,484 |$2, 713, 895 | 94, 204 |$1, 470,865 |154, 236 | 4, 486, 112 
Finland... -2.---- |e. |_-- |---| 11 446 ll 446 
Ttaly....-.---.------e--ses| 22 P10, 464 [LITT] 523 5,202} 545] 16, 666 
Malta, Gozo, Cyprus_._____|_..---.-]-----._-_|--------|-----------] 4, 628 87,844 | 4,628 87, 844 
Moroceo..........-.-.-.-.--] | 22 2,131 |__..-.--|..-..-.----]--------]..-.------- 22 2, 131 
U.S.S. R. (Russia) _.-...-- 18 7,351 | 4,614 206, 347 181 834 | 4,813 214, 532 
United Kingdom____..-__.- 202 | 28,451 |._-...__|__-..---_-_|--------|------.---- 202 23, 451 

_ 8,940 | 639, 980 | 63,098 | 2,920, 242 | 99, 547 | 1, 565,191 1166, 585 | 5, 125, 413 

1936 es es ee ee ee ns 
Africa, British: 

Union of South Africa..| 2,080 | 246,171 |_.-..--.|-----------|--------|-----------| 2,080 | 246, 171 
Other British.-......_..| 3,266 | 412,138 |___...-.]_--_...-.-.]_-------|_------.---| 3, 266 412, 138 

Canada.......__-...--------| 2,281 | 482,004 | 56,484 | 2,972,137 |150, 5388 | 2,469,910 |209, 303 | 5, 874, 051 
Finland._..22.22 22 22_|_- |---| 22 840 59 1, 528 81 2, 368 
Hungary..._-.-.---.--------}-------_|--.-.-._.| 16, 775 516, 713 |_.---...]-..--------]| 16, 775 516, 713 
Italy....----..--.-----.---- 30 | 22,080 |..--..--]-.---.-----| 1,044 14,187 | 1,074 36, 217 
Malta, Gozo, Cyprus.._....|_-..-.-_]...--.--_|--------|-----------| 4,386 91,706 | 4,386 91, 706 
U.S.S. R. (Russia) __..-..- 35 5,972 | 6,382 300, 300 |_--.-.-_|------.-.--| 6,417 306, 272 
United Kingdom ______._.-- 220 | 39, 236 ¢3) 65 |....-.--|--------.-- 220 39, 301 

7,912 |1,157,551 | 79, 663 | 3,790,055 |156, 027 | 2, 577, 331 |243, 602 | 7, 524, 937 

1 Less than 1 ton. | 

1 Data on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau 
of Foreign and Domestic Commerce.
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Exports-—The following table shows exports of asbestos products : 
| in 1935 and 1936. __ 

| Manufactured asbestos products exported from the United States, 1935-86, by kinds : 

a 1935 | 1936 | 
a Product —— | : 

. Quantity Value Quantity Value | 

| Brake lining: | 
Molded and semimolded..._...-......---.-.--.-.-- (1) $651, 338 (2) $670, 979 
Not molded _..-..-_......_..._.-_.._._-linear feet__| 1, 426, 520 231, 381 1, 963, 029 276, 925 

Clutch facing._.-.........---._.....-.-......-mumber_-_]__......--.-]_.---__--..- 316, 585 77, 065 
Paper, millboard, and roll board__.__-....-short tons__ 767 130, 578 630 110, 129 . 
Pipe covering and cement._._-_._._.......-....-d0_._. 1, 233 143, 357 1, 665 134, 391 mo 
Textiles, yarn, and packing...............-.-....do__.- 715 662, 321 665 676, 835 
Asbestos roofing. ..-.._.....__-__-_-._-_.._.__squares__ 31, 141 106, 678 41, 459 142, 335 
Other asbestos manufactures, except roofing . 

short tons-_.- 921 190, 208 1, 354 217, 065 
Magnesia and manufactures. ........----------.-d0___- * 922 146, 068 1, 051° 173, 531 

1 Quantity not recorded. 

: WORLD PRODUCTION 

Asbestos production is centered chiefly in Quebec (Canada), : 
Southern Rhodesia, the Union of South Africa, the U.S.5S. R. (Russia), | 
United States, and Cyprus. Relatively small quantities are produced : 
in Italy, Australia, Finland, and several other countries. The fol- 
lowing table shows world production, by countries. from 1932 to 1936, : 
insofar as figures are available. 

World production of asbestos, 1982-86, by countries, in metric tons ! 

{Compiled by M. T. Latus] | : 

~ Country 1932 1933 | 1994 1935 | 1936 | 

Argentina_....---..- eee a7] || (3) 
Australia: fd 

—— South Australia iso 20 13 [_-----__-e 36 (3) 
Western Australia... eee 112 270 157 - 143 - (3) 

Brazil__..-.-.------ eee eee eee 37 99 (3) (3) (3) 
Bulgaria_......-.-..---------_-- eee |e ee 3 3 (3) 
Canada #__.-.------- eee} LI, 562 148, 667 141, 502 190, 931. 273, 322 
China._____.....----...-.----.-----------------ee 250 236 290 @) | (3) | 
Chosen. _._.....-...----------------------------------|---------- 12 4 6 (3) 
Cyprus §_._.. 2-2 1, 626 4, 640 7, 712 7,684 9, 659 
Czechoslovakia_...-..__._....---_------------------- (3) 1, 200 2, 100 2, 600 (3) 
Finland .-...-.-2.-.0 2-2 eee 756 1, 340 1, 735 | 1, 742. (3) 
France. _......-..--------- eee eee 300 400 (8) Q@y .° (3) 
Greece.__.....----- 2 eee 9 14 30 (3), (3) . 
India, British...................-..-.-..---.-------- Q1 {..----..-. 25 64 (3) . 
Italy... eee 1, 284 3, 267 2, 252 (8) (8) 
Japan 6.22 eee 1, 000 1, 000 1, 000 1,000 1, 000 
Southern Rhodesia--.._.............-.-.-...-.....-..] 14, 308 27, 381 29, 224 38, 644 51, 116 
Swaziland.......---..- 02+. 22 5 |e fee feel]. 8) 
Turkey......-.---.----..---------------------------- 58 120 4 14, (8) 
Union of South Africa.........-....-.--.------..--..| 10, 950 14, 411 15, 960 20,-683° 22, 162 
U.S. S. R. (Russia) ...........-.2---2--- +--+ 59, 800 71, 700 92, 200 95, 500 | & 130, 000 
United States (sold or used by producers) ...--..-..- 3, 229 4, 305 4,615 8, 092 9, 990 
Venezuela -......-.-.--.-----------------------------|----------|----------|---------- 76 (8) 

bat addition to countries listed, Bolivia and Madagascar are reported to produce small quantities of 
asbestos. 

2 Rail and river shipments. 
3 Data not available. 
4 Exclusive of sand and gravel, production of which is reported as follows: 1932, 3,151 tons; 1933, 5,847 tons; 

1934, 4,238 tons; 1935, 2,744 tons; 1936, 2,815 tons. 
5 Exports. 
6 Approximate production.
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| CANADA . 

The strong upturn in production that characterized the Canadian 
asbestos industry in 1935 was continued in 1936. Output increased 
43 percent in quantity and 41 percent in value over that of 1935. 
The entire production was from the eastern townships of the Province 
of Quebec. The following table shows production in 1936 as published 
in the Preliminary Report on the Mineral Production of Canada in 
1936, issued by the Dominion Bureau of Statistics. 

: | Sales of asbestos in Canada, 1935-86 | 

. 1935 1936 : | 

Value Value 

Short tons Short tons | 

| root | Avera |) oer | Arora 
Grade: ) yo | 

Crudes_._...--_.------------- 2, 278 $539, 558 | $236. 86 3, 440 $790, 971 $229. 93 
Fibers._-..--.....--.---2_---- 102,270 | 4, 873, 255 47. 65 133, 288 | 6, 483, 946 48. 65 

. Shorts....---.-.-----.-_----__.] 105, 919 1, 641, 801 15. 50 164, 559 | (2, 683, 266 16. 31 

. | 210, 467 | 7, 054, 614 | 33. 52 301, 287 | 9, 958, 183 33. 05 
Sand, gravel, and stone (waste 

| POCK ODIY)---—m--nnanvnernncnnn-] 8025] 2058 | OB 8108 | 855] 7 
Total asbestos and waste | 

Ho rock. __--.._--.-----.----- 213, 492 | 7,056, 667 |--....___- 304, 390 | 9,960, 539 |--...-_--- 
Rock mined_....-....-....-.------| 2,852,118 |..........--|---..---__| 4,692,004 |... | 
Rock milled.__...-..---.-...--.-.| 2, 256,994 |__....__-.__|________--| 3,568,992 |... |.......__- 

| | AFRICA | , 

Rhodesia.—Production of asbestos in Southern Rhodesia in 1936 
was the highest on record, exceeding that of the former peak year, 
1929, by 32 percent. The value, however, was 29.5 percent lower than 
in 1929. The lower average value per ton during recent years indi- 
cates that a larger proportion of lower grades are now demanded, par- 

: ticularly for the expanding asbestos-cement products industries of 
Kurope. That prosperity has returned is shown by the fact that 
Turner & Newall, Ltd., the principal producer in Rhodesia and the 
largest manufacturer of asbestos products in the British Empire, paid 
a dividend of 17% percent on the ordinary stock for the year ended 
September 30, 1936, compared with 12% percent for 1934-35 and 10 
percent for 1933-34. The following table shows Rhodesian produc- 
tion from 1927 to 1936. | 

Asbestos produced in Rhodesia, 1927-86 

Year Short tons Value | Year Short tons Value 

1927-31 (average).._____._- 35, 515 £881, 702 |} 1984...-...----_------2 2 32, 214 £402, 745 
1932_._.-.-..--.----___----- 15, 766 197, 092 || 1985___...-.----------_._. 42, 598 646, 658 
1933__.--...--------._..-_- 30, 182 555, 993 1936...------------------- 56, 346 836, 469 

Union of South Africa.—Asbestos production in the Union of South 
Africa in 1936 increased 7.9 percent over that of 1935 but was still 
25.5 percent below the peak production of 1929. The following table 
shows the output from 1927 to 1936.
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Asbestos produced in the Union of South Africa, 1927-86, by sources . 

an 
SO , Short tons : 

- co | | Total 
Year Lo lue 

7 Trans- | Cape va 
. | | vaal_ |Province| Natal Total | 

1927-31 (average). _..--------------------------------| 17, 820 5, 013 5 22,838 | £365, 524 

1982......._... enn nee neneene----------| 9, 106 2,964 |_..-------| 12,070'] 116, 401 
: 1933. _......-.---- ee ee enn eeeeeee----e------| 12, 662 3°995 |_______.-| 15,887 | 197, 120 

1984... eee eee eee ---| 14, 788 2,810 |...-------| 17,593 | 203,033 ~ — 
1935.2] 20,879 | 2.420 |o2i 22 ----] 22,799 | _ 226, 881 7 
1936... sone eeeeeeeeee | 21,504 | 2,925 J222---2---} 24,429 | 1330, 375 

i 

1 Value of local sales plus value of exports. | 

The Union of South Africa is unique in that it produces four differ- | 

ent kinds of asbestos. Because of a change in the method of tabulat- | 

ing returns the value for 1936 is not comparable with that of previous | | 

years. The following table shows the tonnage of each variety pro- | 

duced in the Transvaal and Cape Provinces from 1932 to 1936. 

Asbestos produced in the Union of South Africa, 1932-36, by varveires and sources, 
_ an - an short tons 

a oe | 1932 | 1933 | 1934 | 1935 | 1936! 

“Amosite (Transvaal) .....------.------------------| 1,301} 3,000] 3,757 | 4,684 | 26,085 
Chrysotile (Transvaal) .----------------------------- 7, 715 9, 572 11, 025 15, 620 15, 085 

Blue (Transvaal)._-...----------------+-------------|----------|----=---2- 1 75 384 

Blue (Cape)....-------------------------------------| 2, 964 3, 225 2, 810 2, 420 2, 925 

12,070 | 15,887 | 17,593 | 22,799 24, 429 

a an Su 

1 Data from Quarterly Information Circulars, Union of South Africa, Department of Mines. 

2 Includes 73 tons anthophyllite. 

U.S. S. R. (RUSSIA) | 

——Ks indicated in the following table Russian production has-made——_—_—__— 
substantial gains since 1932. Exports have not increased propor- 

tionally, a condition that reflects the growing importance of the | 

asbestos-products manufacturing industries in that country. In | 

1935 nearly three-fourths of the tonnage produced was used in domes- 

tic factories. | 

Production and exports of Russian asbestos, 1932-36, in metric tons 
I 

Year Production! Exports Year . Production| Exports 

1932.............---------| 39,800 | 1.16, 551 || 1985_...--.---------------] 95,500} 1.25, 109 
1933... 2.2} =~ 71, 700 | 1-21, 458 || 1986. ._-------------------] 2130, 000 1 26, 147 
1934..._.-..-..---2--.----} 92,200 | 1.83, 715 

SEE | 

1U. S. Bureau of Foreign and Domestic Commerce, Foreign Trade Notes. 

2 Official estimate.
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| ; : CYPRUS ts” - 

| Tunnel Asbestos Cement, Ltd., a subsidiary of the Tunnel Port- 
land Cement Co. of West Thurrock, England, continued production 
of short-fiber chrysotile at Amiandos. A substantial gain in produc- 
tion is recorded for 1936. The following table, compiled mainly from 
the Annual Report of the Inspector of Mines and Labour, shows | exports during recent years. The entire production is exported. _ 

| Asbestos exported from Cyprus, 1932-36 | | | | eee 
- Year Long tons Value Year Long tons Value 

| | 1982. 1, 600 £27, 214 || 1985......-..-..------.-..| 7,518 | £50, 174 1933_......----2-- ee 4, 567 1 44,088 || 1986.....-..-_-_____ 9, 506 80, 343 A 2 7, 590 1 73, 562 . 

1 Reported by Cyprus & General Asbestos Co., Ltd. | : 

| OTHER COUNTRIES ee 
Australia produces a small quantity of asbestos ; production centers | particularly in the Roebourne district of Western Australia. Finland 

produces a considerable quantity of short fiber annually, and Italy | is a steady producer on a small scale. Production has been reported 
at times in China, India, Czechoslovakia, France, Bulgaria, and - 
Austria, | | | Co
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The crude barite industry of the United States in 1936 was character- 

ized by increases in quantity of crude barite mined; quantity and value 

of sales; new supply, of which domestic shippers furnished 89 percent; 

, and consumption. Imports of crude barite decreased in quantity, 

total value, and average value. Sales of barium products decreased 

in total quantity and value, and imports of barium products decreased | 

in quantity but increased in value. The total quantity and value of 

| exports of lithopone increased. 7 | | 
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FIGURE 111.—Trends in domestic sales, imports, consumption, and average value f. o. b. mines of crude 

barite, 1921-36. 

Figure 111 shows recent trends in sales of crude barite from domestic 

mines, imports, consumption, and average value per ton in the 

United States. 
Salient statistics covering barite and the leading barium products _ 

are summarized for recent years in the following table. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 

Bureau of Foreign and Domestic Commerce. 

1371
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Salient statistics on barite and barium products in the United States, 1982-86 | | EE IONE IDE TIPE SD 

. 1932° | 1983 | 1934 1935 1936 

Crude barite: 
Produced_......_.._.....-_short tons_-. 133, 572 146, 402 178, 361 218, 075 274, 062 Sold or used by producers: oe | Short tons......--_--___.....-..] 129,854) 167,880 | 209,850 | 225, 111 283, 160 alue: ! 

: Total.....-.....-----.--.------| $745,955 | $852,611 | $1, 109,378 | $1,251,268 | $1, 674, 631 Average.___.-- 2-2-2 $5. 74 $5. 08 $5. 29 $5. 56 $5. 91 Imports for consumption: 
Sort tons.------------------------ 45, 758 49, 958 - 40, 081 47, 047 33, 843 

alue: 
. | Total._..--..-.--..-----------.] $177,954 | $216,955 | $174,937 | $246,254 | $170,316 _ Average_.-..-_. 22-2 - eee. $3. 89 $4. 34 |. $4. 37 $5. 23 $5. 08 Apparent new supply 3____short tons_. 175, 612 217, 838 249,881 | © 272,158 317, 003 Domestic. -._-__..-....._percent__ 73.9 77.1. 84.0 82.7 89.3 Reported consumption (total) . , 

. short tons-. 189, 409 223, 047 250,476 | 290, 344 303, 449 Barium products: 
Sold or used by producers: | Short tons..--.-..-...-.-----------|__ 177,886 | 215,525} 228,796 | 268, 652 263, 810 Value. _.......--..----------------|$12, 191, 374 |$14, 170, 890 |$15, 173,923 |$16, 858,413 | $16, 299, 448 Imports for consumption: . 

Short tons_..-.-2-..2.222----_-_ 10, 561 12, 236 | — 9, 259 11, 672 . 11, 076 Value. _.-------------------------| $385, 662 | $464,812 | $475,262 | $404,601 | $411.77 Exports of lithopone: . - 7 Short tons.__....--.-.---------.--- 3, 212 1, 186 2,401} ~ 2,372 2, 538 Value. —-------.------------------| $270,195 | $107,923 | $199,508 | $221,611 | $229, 942 
ar - 

" - 

1 F. 0. b. mine shipping point. . . - ? Declared value f. 0. b. foreign market. a . 3 Barite sold or used by producers plus imports. oo 

| | CRUDE BARITE : | 

| Production.—The production of crude barite in the United States 
| comes from three areas—the southern, midwestern, and Pacific. 

| About four-fifths of the crude produced in the southern area is shipped 
| | to eastern and the rest to midwestern markets. A little ground barite _ 

is produced in the local mills. The midwestern area, of which Missouri — | is the leading producing State, supplies midwestern consumers; only , a small part of the production reaches other markets. Production 
in the Pacific area in recent years has come from California, Nevada, 
and Arizona, and virtually all of it is consumed on the Pacific coast. 

Crude barite was mined in six States in 1936, and seven in 1935; 
South Carolina did not appear as a producer in 1936. Producing 

| States in 1936 were as follows: Pacific area, California and Nevada; 
| midwestern area, Missouri; and southern area, Georgia, Tennessee, 

and Virginia. Mined production in 1936 totaled 274,062 short tons— 
05,987 tons more than in 1935. | 

Sales.—Sales of crude barite in 1936 totaled 283,160 short tons 
valued at $1,674,631 compared with 225,111 tons valued at $1,251,268 
in 1935. All six producing States sold crude barite in 1936, Missouri 
(with numerous producers) leading with 160,866 short tons. In the 
other producing States sales in 1936 were reported by all the producers 
in Georgia (four), Nevada (three), and Virginia (two); m California 
there were three producers in 1936, but only two of them made sales; 

_ and im Tennessee only two producers reported production and sales 
in 1936, but sales are reported to have been made also by two other 
companies.
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_ Crude barite sold or used by producers in the United States, 1935-36, by States 

1935 | . 1936 

State FF | . 
. Short tons Value Short tons Value . 

Georgia. _..___-----.---------------------------+-------- 30, 577 $178, 254 38, 435 $206, 336 
Missouri--.._....--------------------------------------- 131, 921 727, 888 160, 866 1, 008, 528 
Other States !._...-___._.------------------------------ 62, 613 345, 126 83, 859 459, 767 

| | Bn 995,111 | 1, 251, 268 288,160 | 1, 674, 631 = 

11935: California, Nevada, South Carolina, Tennessee, and Virginia; 1936: California, Nevada, Tennessee, | 
and Virginia. : 

Prices.—Market quotations for crude barite, f. o. b. mines, from , 
Georgia remained the same in 1936 as in 1935. The price quotations 
for Missouri crude (95 percent barium sulphate, less than 1 percent 
iron), however, ranged in 1936 from $5.50 to $7 per short ton com- 
pared with a slightly greater range, $5 to $7 per ton, in 1935. The 

: average value f. o. b. mine shipping point for the entire United States, 
as calculated from values and tonnages reported by producers to the 
Bureau of Mines, increased from $5.56 in 1935 to $5.91 in 1936. 

| Range of price quotations on barite, 1934-36 } 

1934. 1935 1936 

Crude barite, f. o. b. mines: . 
, California_...............-.-.....----------------per short ton_- $6. 00 $6.00 |_----.-----. 

Georgia_._........-._.-._.-_.----------..-----------------d0__-- 7.00 7. 00 $7. 00 
Missouri 2._...._....-.------------------------------------d0---- 5.00 | 5. 00-7. 00 5. 50-7. 00 

1 Metal and Mineral Markets, New York (weekly). i 
. 295 percent barium sulphate, less than 1 percent iron. 

Markets for crude barite. —The markets for crude barite in the United _ | 
—_—$tates are three widely separated areas—the eastern, midwestern, and 

Pacific. The main competitive market in the East is supplied largely 
from imports and shipments from the Southern States. Ordinarily, 
less than 1 percent of the domestic barite sold in this area comes from | 
Missouri. The midwestern market obtains most of its supply from 
Missouri, but about 20 percent comes from Georgia and Tennessee. 
The small Pacific coast demand is met with barite from mines in. 
Nevada and California. Virtually no barite from other domestic 

| or foreign sources enters this market. 
Consumption by uses.—The barite-consuming industries of the 

United States used 303,449 short tons of domestic and imported 
barite in 1936 compared with 290,344 short tons in 1935, an 
increase of 13,105 tons. Changes in the distribution of this crude 
barite according to specified consuming industries are shown in the 
following table. Figure 112 shows trends in the consumption of crude 
barite for the principal uses in percentages of total consumption. | 

Crude barite consumed in the production of barium chemicals was | 
27 percent of the total in 1931 but subsequently decreased, comprising 
only 17 percent in 1935 and 1936. The percentage used for production 
of ground barite, which decreased from 1926 to 1931, increased to 32 
percent in 1935 but fell to 28 in 1936. The percentage of crude barite 
consumed in the production of lithopone, the principal use, increased
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to 55 percent of the total consumption in 1936 compared with 50 per- 
cent in 19385. | . 

Crude bartte (both domestic and imported) used in the manufacture of barium products 
an the United States, 1932-36, in short tons : 

. . In manufacture of— In manufacture of— 

Year Barium | Total _ Year Barium | Total — 
Ground | Litho- | ‘Ghemi- Ground; Litho- | ‘Ghemi- 
barite pone cals barite pone cals 

—-1932__...---| 36, 402 | 120,378 | 32,629 | 189,409 || 1935-..__.-_| 98,692 | 146,164 | 50,488 | 290, 344 
1933__.---.-| 38,026 | 131,761 | 53,260 | 223,047 || 1936....-.--| 83,990 | 167,014 | 52,445 | 303, 449 
19384_.....--| 61,123 | 140,734 | 48,619 250, 476 
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FIGURE 112.—Crude barite (domestic and imported) used in the manufacture of barium products in the 
United States, 1927-36, in percent of total consumption. 

Figure 113 shows the relationship of the indexes of barite consump- 
tion and lithopone sales (1923-25 average=100) to industrial produc- 
tion, as represented by the Federal Reserve Board index of industrial 
production (1923-25 average=—100). 

Consumption by States —Crude barite was consumed in 30 plants in 
12 States in 1936, the same as in 1935. California, with 5 plants in 
1936, instead of 4 as in 1935, is in the Pacific market area; Missouri 
with 4 plants in 1936 instead of 5 as in 1935, Illinois with 6 plants, and 
Kansas with 1 plant (a total of 11 plants) are in the midwestern area; 
and the remaining 8 States, with 14 plants, lie in the eastern area.
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FicureE 113.—Ratio of indexes of crude barite consumption and domestic lithopone sales (1923-25 average = 

100) to Federal Reserve Board index of industrial production (1923-25 average=100), 1921-36. 

Domestic and imported crude barite used in the manufacture of barium products in 

the United States in 1986, by States 
: 

: 

. . Barite 
. tf use 

State Product manufactured Plants ! (short 

. tons) 

| | 

Delaware, New Jersey, and Ground barite, lithopone, and chemicals - -------------- 6| 88,174 

Pennsy!vania. 
Illinois_......---------------|-----0-------------

---------------- 0 or rrr 6 67, 613 

Missouri.....---------------| Ground barite and chemicals_..._._------------------- 4 61, 385 

California._...--------------| Ground barite, lithopone, and chemicals-------------- 5 30, 698 

West Virginia.....----------| Lithopone and chemicals......------------------------ 2 

Maryland_-.-.-.-----------|-----Q0------------=--
-----------0ooor rrr ] 

Georgia....-.---------------| Ground barite and chemicals_._--.-------------------- 2 55. 579 

ss Kansas...._..__--.---------| Lithopone.---..----------------------------0 0000000077 1 , 

New York..----------------| Ground barite_-------------------------2 2-252 -2 25 ese ——-— 24 

South Carolina_..----------|-----d0--------------
---------------- enor cr rr rrr 1 

. 
30 303, 449 

a 
| 

1 A plant producing more than 1 product is counted only once in calculating State totals. 

Foreign trade.—Total imports of crude barite, which dropped from 

85,729 short tons in 1929 to 40,031 tons In 1934, increased to 47,047 

tons in 1935 and again dropped in 1936 to 33,843 short tons valued | 

at $170,316. Imports from Germany declined to a new low of only 

110 short tons, having dwindled steadily from 41,117 tons in 1931. 

The Netherlands was by far the leading source of crude barite imports 

in 1936, shipping 26,714 tons to this country, an increase of about 6,000 

tons over 1935. France, with 5,040 tons, was the second largest ship- 

per of crude barite to the United States in 1936; Italy, with 1,213 

tons, ranked third. Spain furnished 15,401 tons of barite in 1935 

compared with only 22 tons in 1936. 

Exports of crude barite from the United States are not separately 

recorded, .
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. Crude barite imported into the United States, 1935-86, by countries eee 
| 1935 1936 

Country eee 

| Short tons | Value | Shorttons| Value — 

cc 1} gu4 Cuba. -..- ~~. 222-2222 183 894 France___.-.--.- 2222-22-22... 1, 018 $5, 073. 5, 040 27, 000 Germany__.._--.-2---2-22 2222222 6, 720 42, 700 110 1, 305 Greece. -__---- 2222222 3 50 660 2, 917 . Ttaly___---- 2-2 ee weoe-- nee fee ee 1,213 ' 4, 400 Netherlands_._.--....-...... 02 -.--__.-..... 20, 752 120, 228 26, 714 133, 671 | Spain... 2222 a0 58, 465 22 115 U.S. 8. R. (Russia) .-..--_.--..22 2222 1._____..-- - 3, 153 19, 738 ~-----------}------- 2-2 ee 
| 47,047 | 246, 254 33, 843 170,316° 
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FiGURE 114.—World production of crude barite, by countries, 1927-36. 

World production.—The following table shows the output of barite in various countries from 1932 to 1936, as far as statistics are avail- | able. 
Germany is by far the largest producer of crude barite; most of its production comes from Prussia, although Baden, Bavaria, Saxony, and Thuringia also contribute. The United States, United Kingdom, Italy, and France also produce large quantities of barite. Figure 114 shows graphically the output of the principal barite- producing countries from 1927 to 1936, insofar as statistics are avail- able. |
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| World production of barite, 1982-36, in metric tons | 

. {Compiled by M. T. Latus] 

a 
Country 1932 1933 1934 1935 1936 

Algeria._....---------------------------------------- 890 16 |_.-.------|-.-.------ (2) 

Australia: 
New South Wales._..._..-._--.------------------ 309 323 187 208 (1) 

South Australia_............--------------------| 1, 728 1, 800 2, 345 2, 378 (a) 
Tasmania._....---------_-------------------------|---------- -  § foelee elle eee (4) 

Austria__.._.--.------------------------------------- 275 1, 030 1, 025 797 1, 663 

Brazil.._.-.----------------------------------------- (1) 1, 229 891 6) (4) —— 

Canada__--.-----------------------------------------|---------- 18 |_.-.----.-|----------|---------- - 

China.__.....___------------------------------------- 505 3, 092 9, 500 (4) (1) . 

Chosen_.....---------------------- eee ee e-----------| 8, 569 4, 969 5,935 | 11, 027 (1) 
Egypt._..-------------------------------------------|----------|----=----- 50 85 (4) 

France_...-.---------------------------------------- 10, 400 13, 700 18, 350 (1) (4) 

- Germany: 
. 

Baden_....-.------------------------------------- (4) Q) 19, 681 12, 445 (1) 

Bavaria. ....------------------------------------] __5, 853 4, 146 8, 385 7, 073 (1) 
Prussia ?...........---._-------------------------} 102, 167 | 143, 465 | 326,318 | 326, 950 (1) | 
SaxONy__---------e-eee eee ene ene eee eee eenee--| 2, 446 130 484 222.| (1) 
Thuringia __.-.--.-------------------------------|  @ (4) (2) 554 (1) | 

Greece.._._._--------------------- ee eee ee | ee eee | ee ee eee 7, 858 (1) (4) 

India, British_......-...-..-----------.--------------| 8, 004 5, 742 3, 874 5, 581 (1) 
Italy. ...------------------- eee eeeeee-eee-------| 21,861 | 28,444 | 32,408 | 35, 600 (1) 
Portugual_.....-------------------------------------|---------- 2 | rn (1) 

Southern Rhodesia..__....--------------------------|----------]---------- 14 |__-__-.-.-}---------- 

Spain_._..-.--------------------- =e eee =| 8, 984 4,605 | 17, 528 (1) (1) 
. U. 8. 8. R. (Russia) ......-..-..-.-------------------| 24,300 | 31,000} 74,800 (1) (1) 

United Kingdom_____.------------------------------| 57,548 | _ 67,689 | 75,182) 79,386 | (1) - 
United States..........-...-------------------------| 121,174 | 182,813 | 161,806 | 197,833 | 248, 624 

. : - ln 

1 Data not available. , | 
2 Official figures which, it is reported, cover only output of mines included under the mining law. 

| BARIUM PRODUCTS 

Sales.—Sales of ground barite, lithopone, and blanc fixe were less 
than in 1935. The decreases in sales of ground barite and lithopone 

interrupted a continuous recovery in sales of these products from the 
depression of 1932. The lower 1936 figure for blanc fixe, however, | 

represents a continuation of the decline which began in 1934 following 
a sharp recovery from the 1932 low. Sales of artificial barium car- | 

—-. - honate-and other-barium-chemicals were greater-in 1936 than in 1935... --__ 
Lithopone sales for floor coverings and textiles and rubber were 

larger in 1936 than in 1935, but other outlets took less. 

Barium products sold or used by producers in the United States, 1932-86 } 

‘ : Blanc fixe (precipitated | 
Ground barite Lithopone barium sulphate) 

Year —_—__—_—_——$<— ee | nh OND . 

Plants Short Value | Plants Short Value | Plants Short Value 

1932..._.__-------- 12 | 33,842 | $563, 902 11 |121, 667 |$10, 176, 856 7 | 14,454 | $938,068 
1933__.._..-.------ 13 | 34, 601 683, 432 11 |140, 831 | 11, 751, 500 9 | 30, 744 | 1, 197, 131 

1934___._---------- 13 | 53,326 | 1,006, 905 11 [145, 565 | 12, 235, 624 6 | 18,115 | 1,084, 733 
1935__.._-.-------- 11 | 76,250 | 1, 407, 787 11 |159, 486 | 13, 470, 274 6 | 18,067 | 980,191 
1936__.__-.-------- 13 | 69, 102 1, 217, 818 11 |158, 319 | 12,976, 754 6 | 16, 149 890, 310 

1 To avoid duplication, the barium chemicals reported here do not include the output of firms that make 

these chemicals from such products as barium chemicals and imported barite and witherite purchased in 

the open market; the total for barium chemicals is therefore not shown here.
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Barium products sold or used by producers in the United States, 1932-86—Con. | Oy 

Artificial barium carbon- 
ate fonemically precipi- Barium chloride Other barium chemicals 2 tate 

Year . J eee 

Plants short Value Plants Short Value Plants Short Value 

1932... 6| 3,295] $149, 869 3| 3,955] $240,843 5| 623 | $126,836 1933... --- 4} 3,810] 181,857] (3) (3) (3) 9 | 5,539] 356,970 1934... 4| 4,706| 245,315} (3) | (3) (3) 7| 7,084| 601,346 1935....--.-.---.-.| 43] 7329] 357.5851 (3) (3) (3) 5 | 7,520| 642/576 1936.......-.---.-- 3} 11,347 | 515,624 | (3) (3) (3) 7| 8,893 | 698,942 

. ? Figures cover chemicals as follows, in order of value: 1932: Oxide, binoxide, sulphide, and hydroxide; 1933: Chloride, sulphide, binoxide, and hydroxide; 1934 and 1935: Chloride, binoxide, sulphide, and hydroxide; 1936: Chloride, binoxide, sulphide, hydroxide, and oxide. 
3 Included under ‘‘Other barium chemicals.’’ 
4 Revised figure. 

Inthopone sold or used by producers, 1934-86, by consuming industries 
A 

1934 1985 1936 . 
Industry | 

Short Percent Short Percent Short Percent 
tons of total tons | oftotal | tons of total | 

Paints, enamels, and lacquers..._........_| 114, 472 78.6 | 124,615 78.1 | 122,461 | 77.3 Floor coverings and textiles__..¢.........| 14,811 10.2; 19,440 12,2 23, 085 14.6 Rubber..___-.---.---..---.----------..---| 4,596 3.2} 4,435 2.8| 4908 3.1 Other_..-2-22 2222222] 686 8.0 | 10,996 6.9 | 7,865 5.0 
| 145,565} 100.0 | 159,486} 100.0 | 158, 319 100.0 

a eee 

| Prices.—Prices for ground barite and ground witherite were the 
same in 1936 as in 1935. The quoted price of ground barite, $23 per 
short ton f. o. b. St. Louis, has not changed for several years. Litho- 
pone price quotations had a slightly greater range in 1936 than in 
1935, as the lower limits were slightly below those of 1935 and the 
upper limits were the same. Quotations for barium chemicals changed 
little. Prices for barium carbonate, barium chloride, barium dioxide, 

| and blanc fixe were the same in both years. Prices for barium chlorate , 
ranged from 15% to 17% cents a pound in 1936 compared with 14 to 

| 17% cents in 1935. Quotations for barium hydrate were 5¥, to 6 cents 
in 1936; only a slight deviation from 5% to 6 cents in 1935. Barium 
nitrate prices in 1936 ranged between 7 and 8% cents compared with a 
quotation of 8% cents in 1935.
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| Range of quotations on barium products, 1984-86 } 

. | oO 1934 1935 1936 

Ground barite, barrel, St. Louis__.......short tons-_- $23.00 . $23. 00 $23. 00 
Ground witherite, works 2__..-_.--------------d0_---| 42.00 -45.00 42.00 -45. 00 42.00 -45.00 
Lithopone, January-November, 400-pound barrel, ° a 

l. @. Lite. -------------pound-_- .0484- .05 |__.------------~-|_---------------- 
Domestic, ordinary, delivered, bags--.-.---do-_--- 2,0414- .0434 .04144- . 0484 .0444- . 0484 
Barrels__....-...---.-.--------------------d0_.-- 3,0434- .05 .0484- .05 .044%- .05 
High strength, bags. _.......--..-.--------d0o_--- 3.06 - .0614 .06 - .0614 .0534- . 0634 
High strength, barrels.......--.-.---------d0_--- 3, 06144- .0614 .0644- .06% .06 - .06% 
Titanated, bags........-.....-..------...-.d0_--- 3.06 - .0614 .06 - .0614 .0534- .06144 a 
Titanated, barrels._..........-.-----------d0---- 3.06144- .0614 .06447- .06% .06 - .06% 

Barium carbonate, 200-pound bags......-short tons..| 56.50 -61.00 56.50 -61.00 56.50 -61.00 
Barium chlorate, 112-pound kegs, New York. pound- - .14 - .16 .14 - .17% .154%- .17% 
Barium chloride, 600-pound barrel, works_short tons._| 72.00. -74.00 72.00 -74.00 72.00 -74. 00 
Barium dioxide (binoxide or peroxide), 88 percent, 
690-pound drums_-_............---.--------pound-- -l1 - .18 ell - .12 |' .11 - (12, 

Barium hydrate, 500-pound barrel........-..-.do---- .0434- .06 .054%4- .06 .05144- .06 
Barium nitrate, 700-pound casks_........------do_... .0714- .0814 . 0814 .07 - .0844 
Barium sulphate, precipitated (blanc fixe), 400- 
pound barrel__.............-.---._------Short ton__| 442.50 -75.00 | 442.50 -70.00 4 42. 50-70. 00 

a 

1 Chemical Industries (formerly Chemical Markets), New York (monthly); Metal and Mineral Markets : 
New York (weekly). 

290 percent through 300-mesh. 
3 Quotations for December only. 
$ Lowest price for pulp grade, highest for high-grade precipitated. . 

Foreign trade—Imports of various barium compounds during the 
- past 5 years are given in the following table: | 

Barium compounds imporied for consumption in the United States, 1932-36 

| [Value at port of shipment] 
pr 

Blanc fixe (pre- Artificlal barium 
Ground barite Lithopone Barium dioxide | cipitated barium (chemi cally pr on 

| 7 sulphate) cipitated) 
Year 

Short Short Short Short Short a 
tons Value tons Value tons Value tons Value tons Value 

~-4932____-| 1,504 | $16,757 | 4,724 | $271, 673 |G) | -$27-+--656-| $24, 100-303 1_—$5, 639—-_____________ 
1933_...-.] 2, 632 30,492 | 5,596 | 313, 341 1 82 245. 12, 093 49 1, 632 
1934_._._.| 1,663 16,916 | 3,927 219, 752 (2) 58 459 26,156 |..-..---|-.-.------ 
1935_.-...| 3,354 28, 766 | 4,603 256, 731 (3) 72 141 9, 403 1l 631 
1936....-.| 2,873 28,397 | 4,780 | 273,571 (4) 223 123 6, 971 30 889 

Witherite : . Barium com- 
crude, un- Barium chlo- Barium nitrate Barium hy- Barium oxide pounds 
ground | (n. @. S.) 

Year |. es 

Short Short Short Short Short Short 
tons Value tons Value tons Value tons Value tons Value tons Value . 

| 1932_.....; 2,680 | $34, 336 39 |$1, 208 330 |$21, 421 235 |$10, 494 (5) $11 (8) (8) 
1933_..._.| 2,949 | 47,324 6 526 359 | 31, 140 281 | 15, 542 110 | 9,416 8 | $3, 224 
1934_._...| 2,358 | 43, 808 107 | 4,808 454 | 44, 884 287 | 17, 548 (7) 66 4] 1,266 
1935_.....| 2,634 | 48, 551 392 |17, 170 258 | 24, 412 271 | 16, 987 (8) 26 8 1, 852 
1936......| 2,464 | 44,475 243 |10, 355 185 {| 19, 107 370 | 25, 423 (*) 155 8] 2,231 

1 328 pounds. 6 Not separately recorded prior to 1933. 
2 370 pounds. ? 132 pounds. 
§ 450 pounds. § 33 pounds. 
41,392 pounds. § 287 pounds. 
§22 pounds.
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Exports of lithopone in 1936 increased to 2,538 short tons valued at 
$229,942, the largest quantity and value of any year since 1932. The 
unit value of exports of lithopone during 1936 was $90.60, a sight _ 
decrease from the $93.43 unit value of exports in 1935 but still above 

| the low point of $83.09 in 1934. ) 

Lithopone exported from the United States, 1982-36 | 

Short Value a | Short Value | 
Year . tons — Year tors. (—-—__—— 

, Total Average Total | Average 

1982__......._........] 3, 212 | $270, 195 zal 1935.............--...] 2,372 $221, 611 $93, 43 
1933__..........------] 1,186 | 107,923 | 91.00 || 1936._..________..___| 2,538 | 299,942 90. 60 — -1984._...-- 2} 2,401 | 199, 508 83.09 || a 
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The slackened demand for new potash in world markets apparent 
in 1936 probably reflected absorption of stocks accumulated by con- 
sumers and speculators in 1935 at the bargain prices resulting from | 
the German-Spanish potash war rather than an actual shrinkage in 
consumption of potash salts. Reports of fertilizer sales indicate 
an upward trend that would normally produce a parallel movement 
in the potash trade. — 3 | | - 

In the United States the rapidly rising curve that in 1935 pictured _ 
a 57-percent increase in producers’ and importers’ sales for domestic 
consumption, to reach an all-time high of 420,000 short tons, turned 
downward in 1936 to 397,000 tons. Crop restrictions, drought, 
and speculative resales each contributed to this result in undeter- 7 
mined degree. Stocks bought at bargain prices in 1935 and sold or 
distributed at the higher levels prevailing in 1936 were recorded in 

—_.__..Gevernment-statisties_as_sales_for_consumption_in_the _first_instance———___-____ 
and were unreported on their later reappearance through resale or | 
otherwise for actual use. Analysis of export figures indicates that 
about 40,000 tons of this material were disposed of through export, 
channels in 1936, but no information is available to indicate how 
much found its way into domestic use. Estimates of consumption 
in 1935 and 1936 are obviously distorted by lack of information 
regarding stocks in the hands of consumers and speculators that 
normally have little significance. a 

Notwithstanding a slight drop in domestic sales the value at the | 
plant of all material sold increased $1,975,000, evidencing the more 
favorable price levels that prevailed throughout 1936. The total 
value of imports dropped only about 2 percent, although the tonnage 
in terms of K.O fell off 12 percent. The industry appears now to 
have emerged from the aftermath of the 1934-35 price war, and the 
recent course of the market indicates that stocks accumulated at 
that time have been nearly if not completely liquidated. The trend 
of fertilizer sales in the early months of 1937 indicates a continuation 
of the upward movement in potash consumption. _ 7 

The growing use of high-analysis salts was strikingly in evidence 
during the year. Muriate averaging 61 percent K,O constituted 

1381. 
153336—37——-88 oo ne |



1382 MINERALS YEARBOOK, 1937 | 

94 percent of domestic sales, and high-grade salts averaging 56 — 
percent made up 63 percent of imports. The use of more concen- 
trated fertilizers effects a large saving in freight on inert materials, 
and the farmers are learning to apply them without injury to crops. 
However, domestic refiners still find it expedient to dilute part of 
their high-purity products to supply the slowly diminishing demand : 
for lower-grade material. Continued educational efforts eventually 
may eliminate the necessity for this uneconomic practice. | 

Except for better prices the domestic picture was little changed 
, from that in 1935. The plant of the American Potash & Chemical 

Corporation at Trona, Calif., extracting potash and other salts from 
the brines of Searles Lake, and the mines of the United States Potash 
Co. and the Potash Co. of America at Carlsbad, N. Mex., together _ 
supplied over 98 percent of American output. A few thousand tons 
were derived from distillery waste and cement flue dust, and insignifi- 
cant amounts were contributed by cotton-boll ashes and untreated 
alunite. Reports that small quantities of potash were made from 
brines of the Salduro marsh in Utah could not be substantiated. 
Plants of the three principal producers were operated at full capacity, 
turning out high-purity muriate in quantity slightly in excess of sales. 

Interruption of Spanish shipments at about midyear, following the 
outbreak of civil war, had little or no effect on world markets, as the 
Spanish quota was supplied by German members of the International 

| Cartel. The prospect for 1937 is less assuring in this respect. Seizure 
and operation of the mines by the Spanish Government appear 
inevitable, if not already an accomplished fact. The natural sequence 
would be to dump the output abroad at any price obtainable to pro- 
cure foreign exchange for purchase of war materials. Neutrality 
agreements and European political alinements offer some obstacles to 

| this procedure. — | | 
| The International Potash Cartel now includes all important pro- 

ducing countries except the United States and U.S. S. R. (Russia), 
although the Spanish members no longer control their properties. 
The addition of Palestine to the cartel group did not materially change 
relations previously adjusted by informal arrangement. U.S. 5. R. 
now displays little interest in foreign markets, and her own need for | 
potash so far exceeds her present capacity to produce that the home 
market may be expected to occupy her attention for some time to 
come. 

Salient statistics of the domestic potash industry for 1935 and 1936 
are summarized in the following table: | 

Salient statistics of the potash (crude and refined potash materials) industry in the 
United States, 1935-386 

1935 1936 

Production (potassium salts). .......-.-.------------------------Short tons__ 357, 974 431, 470 
Sales (potassium salts): 

Short tonS_....... --------------eeeeeeneee ne eeeeeneenne nee neneeeeeeenee 406, 922 396, 690 
Value at plant.___............-.--.------ 2. ------------| 4, 998, 481 $6, 969, 190 

Average per ton... ........---------------e eee ee ee - $12. 27 $17. 57 
Imports (crude and refined): 

Short tons........------c---------e-eceeenenneeneeenne enna eeeneeececeee 603, 595 493, 711 
Value__ oe eee eee eee eee eee eee -| $12, 512, 711 $12, 316, 956 

Exports: 
Fertilizer material: 

Short tons.....-.----------------eeeeeeeeeene eee neem ene ne ence enee 75, 983 103, 031 
Value. _ 2.22 nen ene ene e nnn n eee eeee----| $1, 992, 062 $3, 049, 822 

Other: 
Short ton8.........-.-----e-e-e-cennecneecenncennnnenccenneeeeneeeecs 8, 641 2, 333 

0 $637, 473 $487, 347
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| PRICES | 

Following the usual custom, base prices of 1935 schedules without | 

discount carried over to April 30, 1936, the end of the 1935-36 season. 

Muriate was quoted at 45 cents per unit of K,O, 30-percent manure 

- galts at 48 cents per unit, 20-percent kainite at 55 cents per unit, 

sulphate at $33.75 per ton, and sulphate of potash-magnesia at $22.25 

per ton. New schedules issued in April continued these prices through 

May and June. In the latter part of June new lists appeared raising 

base prices to 50 cents per unit for muriate, 55 cents per unit for 30- _ i 

percent manure salts, $12.00 per ton for 20-percent kainite, $36.25 for | 

sulphate and $24.75 for sulphate of potash-magnesia. Seasonal dis- 

counts offered were 10 percent to July 15, 5 percent to September _ 

30, and 2 percent to November 30. Early in July the 10-percent dis- 

count was raised to 12 percent and extended to include July 18. | 

After November 30 prices were net list, guaranteed to and including ) 

June 30, 1937. All quotations are c. 1. f. customary United States 

Atlantic, Gulf, and Pacific ports. . | 

The following table, compiled by the American Potash Institute, 

shows average net prices for the years 1926 to 1936, inclusive, and 

month-by-month averages for 1936. These figures are averages of 

published quotations, not weighted for tonnage, the bulk of which is . 

sold during the discount period. 7 | | : 

Net prices of potash salts, 1926-36, per short ton - 

Domestic Imported _ Sulphate of oh. 

mnuriate of | muriate of | Sotean, ao | BOOSH: | sats, bu aeiaite,. 
bulk basis, | bulk basis, Peon in 48-percent | oO ent CO Pesae 

. : 50-percent 50-pereent bags Kees in K:0 K:0 

1926_.-_-.--------------------- $29. 20 $29. 81 $41. O01 $23. 58 $16. 12 $10. 48 

1927_..__...--..--------------- 31. 33 32. 28 44.34 25.55 |} 17. 58 11. 63 

1928_..._._---...-------------- 32. 02 . 33. 43 45. 92 26. 46 18. 20 12. 04 

999 gg | 33-62 | __46.77 | 26.59 | BBE 
1930__.__......-.-------------- 32. 28 34. 05 46. 72 26. 92 | 18. 54 12. 25 a 

1931__..__.__.-.-.-..----------- 32. 33 34, 05 46. 72 26. 92 — 18, 54 12. 25 

1932_...._.._.-.--.---------+---- 31. 86° 34. 02 46. 21 26.90 }° .-18. 53 11. 83 

1933_2...._-.-------.---------- 31. 49 33. 11 44,71 26.17 | . .18.03 11. 30 

1934__.._____..-.-------------- 23. 22 - 24, 20 37. 85 23. 34 " 14.50 9.42 

1935_-.._..-.-.---------------- 20. 77 20.77 | 32. 84 21, 47. 13. 36 9. 81 

1986_....._..--.--------------- 23.18 |. 2.18 33. 99 22. 94 15. 15 11.19 

1988-———-nnvenvvonsororesrees| EE 
| 

MONTHLY AVERAGE PRICES, 1936 
a 

= $22. 50 $22. 50 $33. 75 $22. 25 $14. 40 $11. 00 
February... ------------------ 22. 50 22. 50 33. 75 22. 25 14. 40 11. 00 

March. -_.._..-----------------| - 22. 50 22. 50 33. 75 22. 25 14. 40 11. 00 

April. .._..------------------- 22. 50 22. 50 33. 75 22. 25 14. 40 11. 00 

May......-------------------- 22. 00 22. 00 31. 90 21. 78 14. 52 10. 56 

June...--.-------------------- 22. 00 22. 00 31. 90 21. 78 14. 62 |. 10. 56 

July. ...---.-----.~------------ 22. 68 22. 68 32. 88 22. 45 14. 97 10. 89 

August. ...------------------- 23. 75 23. 75 34. 44 23. 51 15. 67 11. 40 

September- --..---------------- 23. 75 2.75 34. 44 23. 51 15. 67 11. 40 

October----.------------------ 24. 50 24. 50 35. 52 24. 25 16. 17 11. 76 

November..--.---------------- 24. 50 24. 50 35. 52 24. 25 16. 17 11. 76 

December .- -...-------------- 25. 00 25. 00 36. 25 24. 75 16. 50 12. 00 

Nn ee rs ee 

Price schedules for the season July 1, 1937, to May 31, 1988, issued 

in May 1937, again raise the price. Muriate is quoted at 53% cents 

per unit of K,O, 30-percent manure salt at 58% cents per unit, 20- 

percent kainite at $12.75 per ton, and sulphate of potash-magnesia , 

at $25.75 per ton. Discounts are 12 percent to June 30, 5 percent to 

September 30, and net thereafter.
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| CONSUMPTION AND USES — 

On the assumption that exports not traceable to domestic origin 
represented resales of previously accumulated stocks in the hands of 
consumers or speculators, primary sales for domestic consumption 

_ totaled 826,511 short tons equivalent to. 396,466 tons: of K,0O com- : 
pared with 930,000 tons equivalent to 420,000 tons of K,O in 1935. 
Total domestic consumption was more by an undeterminable amount 

| than these figures indicate, since absorption of accumulated stocks in | 
the hands of fertilizer manufacturers, normally of little significance, 

| were important in 1936 trade. Potash consumption in recent years 
has been running ahead of fertilizer sales because of the growing tend- 

_ ency to increase the potash ratio in mixed fertilizers; 1936 fertilizer 
sales of 6,815,000 tons were 10 percent above 1935. : | 

_. The average potash content of all material sold for domestic con- 
| sumption in 1936 was 48 percent compared with 45 percent in 1935, 

| | showing the continuing shift to high-purity salt. The total of im- 
| ports and sales of domestic products was 890,401 short tons of ma- 

| terial containing 434,576 tons of potash (KO) valued at $19,286,146 
compared with 1,010,517 tons of material containing 466,231 tons of 
potash valued at $17,506,192 in 1935. Domestic producers supplied 

| 45 percent of the gross tonnage containing 51 percent of the potash 
| in 1936 compared with 40 percent of. the gross containing 48 percent 

of the potash in 1935. In terms of K,O, domestic sales decreased 
| _ about 1 percent in amount, but increased nearly 40 percent in value. 

: Imports decreased 12 percent in amount and 2 percent in value. | 
| About 8 percent of the total potash was absorbed by the chemical 

industries, and 92 percent was sold for fertilizer. | 
| In the following table the quantity and source of potash materials 

| sold by producers and importers for agricultural use and for use in the 
: chemical industries are shown. The total given is primary supply 

only, exclusive of resales, and the exports deducted to indicate domes- 
tic consumption are likewise exclusive of resale. There was little 
inducement for speculative purchases in 1936, and it is assumed that 
virtually all resales during that year came from stocks accumulated at 
the low point in 1935 that could be disposed of profitably on the 1936 
market. About 40,000 tons of exports were derived from this source. 
This break-down was made possible by information, not hitherto avail- 
able, supplied by the American Potash Institute. 

Primary supply of potash salts in the United States in 1 936, in short tons nn 

Bulk salts | , quical ent 

For agricultural use: 
, Domestic sales_..-__.-----.---_---222 eee 370, 539 206, 396 

Imports _._.-.-..---------------- 2-2-2 eee eee 452, 194 195, 645 

Total agricultural.._.-_._..__---2 eee ee 822,733; 402, 041 

For chemical use: 7 7 . Domestic sales.........------_----2 2-2-2 26, 151 16, 414 Imports: 
Muriate._....-.-.----------------- eee eee eee 1, 450 871 
Sulphate_-.___-_.------------ eee ee 1, 754 888 
Chemical salts_--.....----------------- 22 e eee 38, 313 14, 362 

Total chemical -_._.---.-_-.--------------- eee eee 67, 668 32, 535 

Exports from primary sources IIo) «= gh) 8 
Domestic consumption.___.._.....--....---2--2- eee eee ee ee eee 826, 511 396, 466
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| - PRODUCTION AND SALES | | | 

Domestic production of merchantable potash salts increased 21 

percent to a new high of 431,470 short tons. The average grade of 

these products was 57 percent K,O, and the total potash 247,340 tons, 

an increase of 28 percent over the 1935 output. Production exceeded | 

sales by 34,780 gross tons, an excess of 9 percent. Sales decreased - 

10,232 tons, equivalent to 1,911 tons of potash, but the value at the | 

plant of all products sold. increased nearly 40 percent. = | | 

The total tonnage of potash materials, as reported by producers, is oO 

made up of both crude and refined salts containing varying quantities | 

| of K,O; to avoid duplication, however, for refined material only the 

final weight is included rather than the larger tonnage of crude 

required in its production. Hence, the domestic production of crude | 

salts is larger than is shown in the following table, although the figure 

truly represents the operators’ output of both crude and refined salts | 

without duplication. To reduce different grades of salts to acommon 

denominator, the production and sales also are calculated in terms of 

K,O content. The resulting figures are reliable indicators of trends 

in the industry and are generally used in the trade because potash 

commonly is sold on the K,0 basis. | 

Production and sales by States and_by sources cannot be given 

without disclosing individual output. Production and sales of potas- 

sium salts and stocks in the hands of producers for the past 5 years 

are summarized in the following table: oe Oo 

| Potassium salts produced, sold, and in producers’ stocks in the United States, 1932-36 - 

. 
. . . 

| a Production . _ Sales Producers’ stocks 

Year Num- | Potas- dent Bs Num- | Potas- ‘gloat 88 Num- Potas- Bent as 

ber of | Sohts potash ber of | Sits potash h alue berof | Sun potash : 

ee oper: (short. . . : i opera hort (short | Plant - oper (shor Shot 

1932... 5 |'143, 120 | 61,990 5 | 121,390 | 55, 620 |$2, 102, 590 3 | 41,000.| 28,000 
1933_..--.-- 4 | 333,110 | 143, 378 4 | 325,481 | 139, 067 | 5, 296, 793 4| 46,943 |: 20,891 

19384__.----- 8 | 275, 732 | 144, 342 8 | 224,875 | 114,122 | 2, 813, 218 4} 95,844 | 50,066 

1935_...---- 10 | 357,974 | 192, 793 10 | 406,922 | 224,721 | 4, 993, 481 6 | 47,710 | 18,060 

1936_.------| 7 | 481,470 | 247, 340 7 | 396,690 | 222,810 | 6, 969, 190 5 |. 73,139 | 34,000 

ep 

| GOVERNMENT ACTIVITIES | . | 

Two more patents were issued during the year covering processes 

developed in Bureau of Mines laboratories for the recovery of potas- 

sium salts from minerals. All patents growing out of the Bureau’s | 

work on potash recovery have been assigned to the United States. — 

The policy adopted in 1935 of withholding issuance of potash-pros- 

pecting permits in New Mexico to avoid overdevelopment was con- 

tinued during 1936. No new permits were issued, and all permits 

previously issued have now expired by limitation. Three leases were 

applied for by permittees who had complied with the necessary 

requirements. | 

Pursuant to Senate Resolution 274, 74th Congress, 2d Session, 3 

subcommittee of the Committee on Public Lands and Surveys under- 

took an investigation of all phases of the potash industry. Hearings 

were held, and the organization of the industry was studied. The



| 1386 MINERALS YEARBOOK, 1937. 

| resolution instructed the committee to report at the next session of 
Congress. However, the investigation has not been completed, and 
itis anticipated that an interim report will be submitted and authority 
sought to continue the investigation another year. | 
The Bureau of Chemistry and Soils of the Department of Agricul- 

ture continued the study of methods of preparing suitable potash 
fertilizer salts from various raw materials. Reed and Clark ! pre- 

| sented a paper at a meeting of the American Chemical Society de- 
scribing a method of making potassium nitrate from potassium chloride 
and nitrogen peroxide. Potassium nitrate contains two important 
plant food elements and has chemical and physical properties that 

- make its use for fertilizer advantageous, but such use has been limited 
by the cost of manufacture. Interest has been revived by the advent 
of low-cost ammonia, a possible source of nitrogen for. potassium 
nitrate. = = - | a 

a . REVIEW BY STATES — | 

__California.—The American Potash & Chemical Corporation, 70 
Pine Street, New York, operated its refinery at Trona, Calif., at near 

| capacity throughout the year. Brines from Searles Lake are treated 
| in this modern plant to produce muriate of potash, borax, soda ash, 

and salt cake. Although other chemical plants are extracting various 
salts from brines in California, this company is the only producer of 

| potash in the State. SO oo 
Maryland.—Potash as a byproduct of cement manufacture was 

| recovered from cement-kiln dust by the North American Cement 
: Corporation at its Hagerstown plant. This is the only cement plant 

| in the United States now recovering potash, although during the 
| World War, when potash commanded fabulous prices and was sought 

from every conceivable source, a number of plants processed the flue 
| dust. to extract the potash. The raw material fed to cement kilns 

may contain 1 percent or more potash. 
. At Baltimore, potash was recovered from molasses waste at the 

alcohol plant of the United States Industrial Chemical Co. 
New Mexico.—Nearly 600,000 tons of potash ore were mined during 

1936 by the two companies operating in the Carlsbad district. Equip- 
ment of the mines is ample to handle at least double the tonnage now 
hoisted. Mechanical equipment underground includes undercutters, 
electric auger drills, mechanical loaders, electric haulage, and auto- 
matic skip loaders. The ore is.a mechanical mixture of sylvite (KCl) 

' and halite (NaCl), with insignificant amounts of other impurities. | 
The refinery of the United States Potash Co. is of the conventional 

) type in which the salts are separated by solution and fractional 
crystallization, yielding a product of white granular muriate of potash 
that is better than 99 percent KCl. Operating improvements have 
stepped up the output of this plant to around 500 tons of muriate a 
day, about 25 percent above its rated capacity. Increased warehouse 
facilities add flexibility of operation. 

In November the Potash Co. of American completed its No. 2 shaft 
that will be used primarily for ventilation. The shaft is equipped with 
a reversible fan of 150,000 c. f. m. capacity that will be operated 
normally to exhaust air from the mine. At this property, prepara- 

1 Reed, Donald L., and Clark, K. G., Potassium Nitrate from Potassium Chloride and Nitrogen Perox- 
ide: Ind. and Eng. Chem., vol. 29, 1987, p. 333.
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tion of high-grade muriate is accomplished by a soap-flotation process 
in which halite (NaCl) is floated and sylvite (KCl) depressed. The 
sylvite concentrate, although 96 to 99 percent pure, retains the char- | 
acteristic red color of the ore. Operation of this plant started in 
October 1935. It is now being enlarged to double its capacity and is 
expected to be ready late in 1937 to turn out 400 tons.of muriate a day. 

The Union Potash & Chemical Co. was formed in January 1936.to | 
consolidate the interests of the Texas Potash Co., the: Independent 

. Potash & Chemical Co., the New Mexico Potash Co., and the Carlsbad | 
Potash Co., in a number of prospecting permits that had been ex- | 
plored by drilling. The permits have now expired, by limitation, but 7 
the company has filed application for three leases of 2,560 acres 
each covering areas shown by the core tests to contain commercial 
beds of potash salts. Although the leases had not received the formal ) 
approval of the Secretary of the Interior by the early part of 1937, 
permission was given to continue operations, and a shaft was started 
in September 1936 at a point about 6 miles directly south of the | 
United States Potash Co. mine. Work was soon stopped but was | 
resumed in February 1937 and in May the shaft was reported to have 8 
reached a depth of 218 feet, of which 213 feet had been concreted. | 
Water was encountered at this point, and preparations for sealing it 
off from the shaft were under way. Core tests indicate a bed of | 
good-grade ore of minable thickness at a depth of about 900 feet, 
Unlike the other mines in the district, the ore is expected to be a 

- mixture of langbeinite and sylvite, and plans of the company are said 
include the manufacture of sulphate. It is understood the Inter- 
national Agricultural Corporation, 61 Broadway, New York, has 
acquired an interest in the property in return for financing develop- | 
ment. | 

All prospecting permits have now expired by limitation, and no new | 
permits or leases were granted during the year. | | 

The New Mexico business privilege tax limited to 1 year enacted in 
1934 was reenacted as permanent legislation in 1935 (Chap. 73, Laws : 
of 1935). This law imposes on potash producers a tax of 2 percent on == 
the gross receipts of crude potash sold and } of 1 percent on the gross 
receipts of refined products sold. In addition, the severance-tax law 
enacted in the spring of 1937 levies a tax of 1 percent on the value of a 
all potash products “computed as of the time when and the place 
where the same have been severed or taken from the soil immediately 
after such severance.”’ Both taxes are assessed on gross value after | 
deducting royalties or rentals paid the United States of America or 
the State of New Mexico. © | 

Utah.—According to a recent announcement, Western Mineral 
Products, Inc., San Fernando, Calif., will utilize the plant of the 
Soil-Tone Fertilizer Co. to manufacture fertilizer products from 
Marysvale (Utah) alunite. The alunite will be calcined, ground, and 
bagged at the San Fernando plant. 

| FOREIGN TRADE ? 

Imports—Imports of potash materials for consumption in the 
United States decreased 109,844 short tons (18 percent) to 493,711 
tons. In terms of K,O, the decrease was only 12 percent, reflecting 

2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce.
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the larger proportion of high-grade salts. The average grade was 43 
_ percent equivalent to 211,766 tons of K,0 compared with an average 

) of 40 percent in 1935. Fertilizer salts comprised 93 percent of the 
total potash imported, 7 percent being destined for chemical and other | 
industrial uses. | oe i 

The quantity, average grade, and total declared value of the various 
potash salts imported in 1935 and 1936, classified by uses, and the 
approximate K,O equivalent of imports for the past 5 years are shown 

- in the following tables: | oe | | | 

Potash materials amported for consumption in the United States, 1985-36. - 

1985 1936 
. oe Ap. | >> 

a Proxl-. Approximate| Approximate : 
| oauie. equivalent | equivalent 

; alent as potash as potash 
_ Material as (K20) (K20) . | 

otash| Short |... =~ Short |_| 
| (K20) tons Value | ‘tons |~ 

(per- Per- Per- - 
| cent) Short | cent Short | cent 

Bo . . tons |. of. tons of 7 
. : | | | total total | 

Used chiefly in fertilizers: | to | oe 
. . * Rainit, oo { 14,0] 1,845) 258! 0.1) $11,315] 1,616 2261 0.1! $10,908 

_ Balnite-------------------- 20.0 81, O48 16, 209 if? 1 ors, vid 57, 676| 11,535} ° 5.5] 517, 638 

_ Manure salts --------.----- { 31. 4 535-335 “aaa oe “Fae aca "39, 053} 12,263} 5.8] 475, 049 

| _ Muriate (chloride). --.-.-- { 56.4{.._.___|-.. |... |_L___!___|235; 9501 133, 081; 62.8] 5, 193, 634 
Nitrate(saltpeter)(Chilean)| 14.0] 31,631] 4,428| 1.8] 689,564] 47,630] 6,668] 3.1] 1,007,034 
Potash-magnesia sulphate._| 27.0] 25,876] .6,987| 2.9]  515,281| 13,605] 3,673} 1.7| | 276,788 
Sulphate-.......-----.------ 50. 0}. 70, 819] 35,410) 14. 6) 2,014,626} 59,581} 29,791) 14.1] 1,812,793 
Other potash fertilizer ma- 

terial Vii eo -------- 60. 0 272! ~~ = 163}- .l 1, 849 278 167 wl 2, 206 

‘Total fertilizer_.......-..|-.-.---|569, 419|228, 556| 94. 6| 9, 609, 443 455, 398] 197, 404] 93. 2] 9, 296, 050 

| Used chiefly in chemical indus- SO — 
tries: : , 

Bicarbonate_._._....---..-]. 46.0] 219] 101 35, 529 146 67 23, 068 
Bitartrate (argols)_........| _20.0| 8, 184] 1, 637 902,541} 8,403] 1, 681 910, 620 

' Bitartrate (cream oftartar).| 25.0! (2) (2) 8 95 24 18, 658 
Bromide.....--.-...-------| 39.6] 5 2 2, 904 18 7 43° 114 
Carbonate, crude___.--..--|- 61.0 . 
Carbonate, crude or black 2,063} 1, 258 231,551} 1,397 852 150, 806 

Salts_-....--..---.-------| 50.0 
Carbonate, refined.........| 67.0 
Caustic......_------------- 80.0} 1,718} 1,370 226, 165 1, 546 1, 238 209, 505 
Chlorate and perchlorate...| 36.0] 7,159} 2,577 5.4 752,007; 7,014; 2,525 g.gie 775, 810 
Chromate and bichromate_| 40.0)___.___}|_--_-- ““|)---------| © (?) . 469 
Cyanide-_-.-..--......----- 70. 0 49 34 38, 780 50 35 40, 803 
Ferricyanide (red prussiate)| 42.0 81 34 38, 610 92 39 44, 482 
Ferrocyanide (yellow prus- 

Siate)._....----------.--.] 44.0 17 7 4, 763 43 19 10, 150 
Iodide___.---.-..-.-...----| 28.0) © (?) 581] = () (2) 46 
Nitrate (saltpeter), crude...| 40.0} 13,626] 5, 450 554, 586} 18, 311 7, 324 694, 200 
Nitrate (saltpeter), refined _ 46.0 748 344 56, 910 878 404 66, 606 
Permanganate._......-.-.-| 29.0 74 21 15, 577 63 18 18, 378 
All other......---.----.---.| 50.0] 238} 119 42, 756 257 129 49,191 

Total chemical-_-.......--|-------] 34, 176] 12,954| 5.4] 2,903,268] 38,313] 14,362] 6.8] 3,020, 906 

Grand total___.-_---.----]-----.-|608, 595)241, 510} 100. 0/12, 512, 711] 493, 711} 211, 766] 100. 0/12 316, 956 

1 Chiefly wood ashes from Canada. 
1 Less than 1 ton. 

Approximate equivalent as potash (K.0) of potash-bearing materials imported for 
consumption in the United States, 1982-386, in short tons 

1932______-_--------------- 113, 505 | 1935____-__-______._________ 241, 510 
1933__.-.-_---------------- 171, 854) 1936__.__..-____-___..______ 211, 766 
1934____......_.__.__.___._ 171, 955
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In the following table imports of the various salts from all countries oe 

making shipments to the United States are shown. Fertilizer salts 

imported from Belgium, Canada, and Netherlands represent trans- 

shipments of material originating largely in Germany or France. 

- Potash materials imported into the United States in 1936, in short tons , 

[Figures in parentheses in column headings indicate in percent approximate equivalent as potash (K:0)] 

I 

Muri- Potash- -Kainite | Bitartrate 

ate | Sul- magne Manure| _ ] ro 
Country oe Pe sul- Gus) Argols Cream 

oo ride) |. (50 4 or wine oO 

(56.4) | poate (14) (20) lees | tartar 

| |. @O) | (28) 

Algeria. .._...-----------------------|--------]--------]--------|-------- ooeee-|-eeee eee 224 wooeeeee 

Argentina._...-.--------------------|-------+-]--------|--------]--2-222-|---- 07 - orgs 221 |_.------ 

Belgium..._.---.--------------------| 9,988 | 7, 536 |___..---] 2,365 |--------] 5,607 |--------|-------- 

. Canada.-......-----------------------| 7, 808 157 8 |_-..--..]--------|-------- 6 |-------- 

Chile._._......-_--------------------|--------|--------|]--------|--------]--------]-------- 
37 |-------- 

China.__.__........-.._-------------|--------|--------|--------]---+----|--------]-------- [--- +2 fee ee ; 

Czechoslovakia_.....-.--------------|--------|--------|--------|--------]--------|--2-222-]----g2 
27 fo ors 

France. _.---------------------------| 5, 692 | 1,586 |--.--.-- 226 |_...----]| 1,076 | 845 (1) 

Germany_.._------------------------} 117, 308 | 37,389 | 13, 141 | 21,567 | 1, 023 29, 691 |.-------|-------- 

Hong Kong.--.----------------------|--------|--------]--------|--------|-------> wane] --------|-------- 

Italy_.._..--------------------------|--------|--------|--------]--------|-------- --------| 6,501 95 

, Japan....---------------------------|-------- 661 |_....___|--------|--------|--------]--------]-------- 

Lithuania. ._...-._-----.------------|------+-|--------|--------|-------- 201 |__.-----|--------|---=---- | 

Netherlands. --.--.--------------_----| 83,617 | 12,302 456 | 14, 895 392 | 21,302 |--------|-------- 

Portugal_........-..-----------------|--------|--------|--------|--------|--------|------>- 
536 |_------- 

Spain___....--.--.------------------| 1, 606 |----.---]--------|--------|--------]--------|----- 222 forcc oe 

Sweden_._______-_------------------|--------|--------|--------|-------- |-------- [+--+ ---- | ----- 2 - [eon 

Switzerland_.__._.--.---------------|--------]--------|--------|--------|--------|--------|-----gg-fecc 
ccc 

Tunisia.............-..--------------|--------|--------|--------]--------]--------|-------- 
33 |---.---- 

U. 8. 8. R. (Russia)_._.-.--.--------]--------]--------|--------|--------|-------+|--------|---e en foc ene 

United Kingdom._.__....--.--------|--------|--------]--------|--------|--------|-------- fern ecco 

235, 959 | 59,581 | 13,605 | 39,053 | 1,616 | 57,676 | 8, 403 95 

Approximate equivalent as potash . 

(K20)...-.-----------------------+|188, 081 29, 791 3,673 | 12, 263 226 | 11, 535 1,681 | — 24 

| ‘Nitrate| Cblo- Total 
Caus- | Carbo-| Cya- | GM | and | All | 

Sort ty} tie — at i rade e r= Sp 
| (80) (61) (70) (14 and chlo- (48) Short Value 

40) 2 rate | tons | 
(36) | : 

Algeria_......_.-..----------------|--------|--------|--------]+-------|--------]-------- 
224 $19, 951 

Argentina. ..........--.-----------|--------|--------]--------|--------]---7<---|-------- 221 14, 325 

Belgium.___...-_------------------|--------]--------|--------]----=--- ()  |iu.-----] 25, 446 530, 262 

Canada.....-.---------------------|--------]--------|-------- 874 3 274 | 9, 125 235, 820 

Chile...........__.----_--------2--|--------]--------|--------| 47, 6380 20 |_...----| 47, 687 | 1, 013, 909 

China_-__..._..-.-.--------------+-]-------- 1 j_.---_--]--------]-------- 2 3 392 | 

Czechoslovakia.._.....------------]--------] 12 |--------]--------]-------- 59 71) 12,911 , 

France____...__-------------------| @)__ |--------]--------|-------- 868 (!) 10, 243 347, 943 

Germany...._...------------------] 1,403 | 1,249 50 | 17,487 | 5,039 | 1,352 |246, 644 | 6,314, 850 

Hong Kong------------------------|-------- 7 |.-------|--------|-------- 2 9 956 

, Italy. ._....-..-_------------------|--------]--------|--------|--------|-------- 1 6, 597 734, 750 

Japan. _._...----------------------|--------|--------|--------|-------- 221 19 901 44,915 

Lithuania..............-----------|--------]--------]--------|--------]--------]-------- 201 500 

Netherlands.-_....-.--------------|-------- 114 |_....---]--------|-------- 47 |133, 125 | 2, 573, 222 

Portugal__...__...-----------------|--------|--------]--------]--------|--------]-------- 536 49, 777 . 

Spain__..........-.----------------|--------|--------|--------|--------|----222-|-------- 11, 606 261, 834 

Sweden.........--.---------------- 143 ] |..------|-------- 168 |..------ 312 69, 819 

Switzerland__.__-.-..---.--.------|--------|--------|--------]|-------- 695 1 696 77, 079 

Tunisia......._--------------------|--------]--------|--------]--------|--------|-------- 33 2, 933 

U. 8. S. R. (Russia)_...........---|-.------|--------|--------|--------| @ = |-------- (1) 5 

United Kingdom_--.--------------]--------| ° 18 |--------|--------|-------- 18 31 10, 803 

1,546 | 1,397 50 | 65,941 | 7,014 | 1,775 (493, 711 |12, 316, 956 

Approximate equivalent as potash 
(K20)_..------------------------}| 1,238 852 35 | 13,992 | 2,525 850 |211, 766 |..-------- 

re 

-1 Less than 1 ton. 
2 Nitrate from Chile calculated at 14 percent K;0, other countries 40 percent.
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_ Exports——Exports of fertilizer salts again registered a notable 
increase. However, this was due entirely to speculative resales and 
does not represent enlarged export business of domestic producers. 
In fact fertilizer exports from primary sources decreased from 68,922 
short tons of salts equivalent to 41,283 tons of K,O in 1935 to 61,557 
tons equivalent to 37, 235 tons of K,O in 1936. Of recorded exports 
41,474 tons containing approximately 24,844 tons of K,O were drawn 
from stocks that were doubtless bought for speculative purposes at | 
the attractive low prices prevailing from May 1934 to July 1935 and 

. profitably disposed of at the higher price levels of 1936. The stabi- 
: lized market of 1936 offered little inducement for speculative buying, | 

and there is no evidence of significant transactions of that nature. 
Japan and Canada continue to be our best customers for domestic 

| _ products, although exports to Belgium exceeded those to Canada in 
1936. It is obvious-that exports of potash fertilizer salts to many of 
the countries listed in the following table would be improbable, ex- 
cept under extraordinary circumstances. | 

| The chemical salts exported include cream of tartar, potassium 
| bromide, potassium chlorate, potassium citrate, potassium iodide, 

: | and saltpeter. Quantities are small, but per-ton values are high. 

| | Potash fertilizer material exported from the United States, 1985-36, by destinations | 

: 1985 1986 
Destination | 

Short tons Value Short tons Value 

Argentina......--.-.----------2----2e-e--ee-2e- 38 $1, 238 |_.....-.------|----------- = 
Australia_......-.-.---.----.-------------------|--------------|------- =e 3 $89 

- Barbados. ....-..-.--.-------------------------}_-- +] ee --- 288 9, 342 
Belgium. .....--.------..----------------------] ~ 2, 794 74, 051 16, 488 425, 284 
Canada. ._..-..---.------------------ 2+ == 13, 751 304, 339 10, 549 272, 713 
China....-....-...--.---s21e-sseeeeeneee enn 4145] 31,976 |_..------.----|---------- 
Colombia_._.......-------------+-------------- 3 100 4 213 
Cuba.......--0-... 222s se-seseeseeeneeeee--- 777 17, 660 897 24, 561 
Dominican Republic__..-.....-.--..----------- 6 180 |u| eee 
Finland._.-.....-----.2--2-..2s2-0.--o---e- = 200 6, 544 888 26, 134 
France._____-_-_-._----.-------------------_---|-2------------|-------------- 838 27, 094 
Germany ___-_-..----.-_-.-----.--------------- 587 16, 862 677 20, 610 
Guatemala..........--------------------------- 17 1, 513 21 1,179 
Haiti........-----.----------------------------- 1 41 29 826 
Honduras,....--.-.----.-------------+---------- 398 10, 675 161 4,681 
India, British.....-.....-.-.-.-------.---------|--------------|-------------- 34 1, 219 
Italy.-...----.0.2-.220-s-2sseoe2e seen se eeneene 2, 480 37, 742 1, 995 60, 786 
Jamaica.__..---.------------------------------- 1 80 |_-.-----------]-------------- 
Japan...-...-.--------------------------------- 50, 176 1, 387, 615 60, 665 1, 888, 509 
Mozambique_......-.--.-.-..-----.------------|--------------|-------------- 85 2, 950 
Netherlands.-.....-.---.-_-_-------.----------- 560 18, 125 1, 494 47, 283 - 
New Zealand.....-...-------------------------- 2 189 |_..._---------|-------------- 
Nicaragua........-..--------------------------- 2 65 1 59 
Norway.---------------------- +--+ nn | oo en eee fen ee ee eee ee 1, 936 54, 633 
Oceania, French_....-...----------------------|--------------|-------------- (1) 3 . 
Panama._._.._..----..-------------------------|--------------|-------------- 3 84 
Philippine Islands......-.--------------------- 616 12, 425 560 17, 900 
Salvador._-.-_--.....----------.---------------]--------------]-------------- 1 95 
Sweden. -_.....--------------------------+------- 2, 369 68, 466 3, 835 112, 892 
Trinidad and Tobago- _..-...------------------|--------------]-------------- 6 571 
Union of South Africa._.._._-.-.._--._-.-------|--------------|-------------- 1, 213 39, 727 
United Kingdom......-_.--.-.-----------------|--------------|-------------- 151 4, 631 
Venezuela...__.....-.--_----------------------- 13 723 (4) 23 

: West Indies (“Other British”)... 47 1, 508 209 5,731 

, 75, 983 1, 992, 062 1038, 031 3, 049, $22 

a 
1 Less than 1 ton.
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Potassium salts (not fertilizer) exported from the United States, 1932-86 

| Year : Short tons Value . Year | Short tons| Value 

a 887 | $241,179 || 1935....__-..------------- 3,641 | $637, 473 
1933__-....-.-.--..-...-.. 1, 275 301, 596 |] 1936......-...-..-...-..-- 2; 333 487, 347 

1934.0 TTT 2,121 466, 929 ~ od | 

Sn - WORLD PRODUCTION © ea | = 
There are so many gaps in official figures for production in 1936 - 

that only an approximation of world output is possible. In the 7 
following table showing metric tons of K,O in marketable salts pro- i 
duced, 1936 output of Soviet Russia, Spain, and Palestine are esti- _ 
mated. An increase of about 5 percent in the world total is indicated. ) 

Approximate world production of marketable potash salts, 1935-86 . | 

| 1935 1936 | 

. a Country OO | 
Metric tons | Percent of | Metric tons | Percent of 

. K:0 total. — K20 total . . 

Germany-.---.--------------------------------] 1, 396, 000 61.2 1, 435, 000 59.7 
France..--.---.------.---2s-2ss2sesseeseeeeee 347, 300 15.2 365, 200 15.2 
United States...--.....--..-..--.--2ss-s-.s0-e- 174, 897 O07 224, 386 9.4 : 
U.S8.S. BR. (Russia)_-..--2 eet 150, 000 6.6 200, 000 . 8.3 
Poland.....-.....-.-..------.-------- +e ee eons 71, 539 3.1 ‘85, 000 36 
Spain. .__.__..._..-.-..---.-.---2.-2s-sseseeee 121, 372 5.3 75, 000 BI | 
Palestine.__........--..--. 2-2-2 eee 10, 851 .5 12, 500 25 , 
Other countries. -........---------------------- 10, 000 | AT. 5, 000 2 

| . 2, 281, 959 100.0] 2, 402, 086 100: 0 | 

Available official figures of world production from 1932 to 1936 are . 
shown in the following table: | | , .



World production of potash minerals and equivalent K.0, 1932-86, in metric tons | CS 

. [Compiled by R. B. Miller] oe - 8 

‘ 1932 1933 1934 1985 1936 

Country and mineral } Equivalent 5 ent z tent - lr tent E ; 

quivalen quivalen quivalen quivalen quivalent 
Output K20 Output K:0 Output | K:0 Output K:0 Output K,0 

China, potassium carbonate ?.__..-.------------------ 15 (3) 22 (3) 57 (3) 38 (3) (3) (3) 

Chosen, alunite.....-..-.-.--------------------------- 16, 320 (3) 27, 220 (3). 56, 330. (3) 81, 510 (3) (3) (3) 

Egypt, crude potassium salts......------.------------ 8§| - @) 4 (3) wee eee ene ee] eee ewe ee ne nee eee eect en] ee cee eee ee (3) (3) . 

Eritrea, mellahite 4. ......-.-.------------------------|------------|----=------- 3, 600 720 4, 200 840; =) (3) (3) (3) i 

France (Alsace), crude potassium salts_-.......--------| 1,920, 000 § 326, 500 | 1,890, 600 § 332,000 | 2,054, 400 5 378,900 | 2,027, 200 5 347,300 | 2,099, 400 365, 200 bm 

Germany, crude potassium salts: oe 7 

Carnallite °.....---------------------------------- 635, 940 61, 245 642, 445 65, 285 829, 669 81,020 | 1,371, 604 \ 1. 599, 184 { (3) (3) ex | 

Kainite, sylvanite, and hartsalz_....-..----------] 5, 779, 591 810, 109 | 6, 720, 326 960,829 | 8,787,010 | 1, 248,408 | 10,300, 905 2 OUYy © (3) (3) bd 

India (British), nitrate of potash ?_...-..------------- 9, 100 4, 400 |- 10, 000 4, 900 9, 100 4, 400 9, 300 4, 500 (3) (3) e a, 

taly: . . 

Alunite-__....------------------------------------ 700 84 534 64 1, 605 193 2, 092 406 (2) (3) TR 

Leucite rock...-..---.---------------------------- 44, 000 3, 520 |... ._--_.--.|..-----.----].-----------|----- +--+ |---| ee Q@) (3) Kd . 

Palestine, crude potassium salts °__....--------------- 10, 200 5, 100 15, 000 7, 500 14, 238 8, 982 19, 538 10, 851 (3) (3) - 

Poland, crude potassium salts: 
| Kainite.........-..-----------------ee eee 44, 692 4, 759 62, 537 6, 979 86, 172 10, 217 81, 593 8, 159 89, 187 83, 935 ia 

Sylvite.._......-..------------------------------- 231, 966 52, 285 236, 608 -70, 391 213, 906 51, 337 288, 091 . 63, 380 336, 317 ’ eu 

g Langbeinite-.-...---------------------------------|-ene nnn nce n ener enn e nnn poe n ncn e nent fe cer ec neers 1, 470 300 13, 914 1, 670 - 8, 600 1, 032 z 

pain: . 

Alunite.......---- ne ne nee eee cee ee ee eee ene eee ne en [eee eee |e eee eee nee [ee ee ene enn [ee eee ene [oe eee eee (3) — 6B) (3) (3) Oo 

Crude potassium salts_-..------------------------| 409, 888 54, 811 623, 941 90, 637 872, 839 129, 687 776, 873 121, 372 (3) (3) A 

Potassic earth. _-...-----------~----~------------- 750 (3) 500 (3) 500 (3) (3) (3) (3) (3) ” 

U.S. 8. R. (Russia), crude potassium salts ®._.....--- 78, 532 (3) 303, 094 42,122 | 1,001, 602 139,197 | 1,319, 000 (3) (3) (3) iS 

United States, potassium salts.._-..-.---------------- 129, 836 56, 236 302, 191 130, 070 250, 139 130, 944 324, 747 174, 897 391, 421 224,382 &§ 
~] 

a td . 

; In addition to countries listed Chile and Iran are reported to produce a small quantity of potash salts, but statistics of production are not available. | 

xports. . 

’ Data not available. . . . Co 

4 Extracted from waters of the Red Sea. 
’ Content of merchantable products. 
6 Includes some natural kieserite. | | . 

7 Estimated production (Imperial Institute, London). 
8 Extracted from waters of the Dead Sea. ; 

9 Produced at Solikamsk potash mines. ;
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FOREIGN DEVELOPMENTS | 

The following comments on the potash industry in foreign countries 

are based on information drawn largely from official reports to the . 

Bureau of Mines and the Bureau of Foreign and Domestic Com- 

merce. Acknowledgment is made to the following consular officers 

and commercial agents: Commercial Attaché Gardner Richardson, 

Vienna, Austria; Assistant Trade Commissioner Wilson C. Flake, 

Sydney, Australia; Assistant Trade Commissioner Karle C. Taylor, 

Paris, France; Consul Edwin A. Plitt, Paris, France; Vice Consul R. _ 

Austin Acly, Strasbourg, France; Vice Consul Sydney B. Redecker, 

Frankfort-on-Main, Germany; Consular Clerk W. S. Jesien, Frank- 

fort-on-Main, Germany; Consul David H. Guffum, Leipzig, Germany; _ 

Consul General G. K. Donald, Milan, Italy; Trade Commissioner | 

Paul P. Steintorf, Tokyo, Japan; Assistant Trade Commissioner Carl | 

H. Boehringer, Tokyo, Japan; Vice Consul James Espy, Mexico 

City, Mexico; Consul General Leland B. Morris, Jerusalem, Pales- 

- tine, Consul General George Wadsworth; Jerusalem, Palestine; Com- 

mercial Attaché George R. Canty, Warsaw, Poland; Consular Clerk 

M. Pfeiffer, Warsaw, Poland; Vice Consul Charles Will Wright, War- 

saw, Poland; Consul Thomas H. Bevan, Warsaw, Poland; Consul —_ 

Daniel M. Braddock, Barcelona, Spain; Consul Lynn W. Franklin, 
Barcelona, Spain; Consul E. B. Bower, Stockholm, Sweden. | 

Australia.—Better prices for wool and wheat resulted in increased 

fertilizer consumption in 1936 and further expansion of fertilizer sales 

is anticipated in 1937. During the 1935-36 fertilizer year Australia 

imported 3,012 tons of potassium sulphate and 7,436 tons of potas- 

sium chloride, of which Palestine supplied 700 tons of sulphate and 7 

2,201 tons of chloride. 
 Austria.—Experimental borings for potash are being carried on at 

the Hallein mine in Upper Austria. Recent developments are said 

to offer some encouragement that potash deposits will be found not 

very far beneath the Hallein salt beds, although the National Geo- 

logical Association is of the opinion that there are no deposits worth 
exploiting below the salt beds. If deposits are discovered they could 

be opened by almost horizontal adits from the valleys. | 

France.—Total output of 2,099,400 metric tons of potash salts 

equivalent to 365,200 tons of K,O in 1936 surpassed by a narrow 

margin the corrected 1935 figures of 2,027,200 tons of salts and 

347,300 tons of K,O. About two-thirds was supplied by the State 

mines and one-third by Kali Sainte-Thérése. Sales totaled 386,000 

tons of K,O, an increase of 40,000 tons from the previous year, but 

still 106,000 tons behind the record year 1929. In terms of equiva- 

lent K,O, the domestic market absorbed 220,000 tons in 1936 against 
155,000 tons in 1935 and 230,000 tonsin 1929. Exports dropped 26,000 

tons to 166,000 tons. Potash available for export, after supplying 

the domestic market that must be given priority, was less than the 

French export quota. The deficiency was made up by other mem- 

bers of the International Cartel. Domestic prices were unchanged 
in the face of higher costs imposed by labor legislation, but export 

sales were more profitable following devaluation of the franc. On 

the whole, the industry enjoyed a prosperous year. Kali Sainte- 

Thérése, capitalized at 80,000,000 francs, reported that net profits in 

1936 increased 6.8 million to 23,900,000 francs and declared a divi- 

dend of 32 percent compared with 22 percent in 1935. The State-



1394 MINERALS YEARBOOK, 1937 

controlled mines likewise have proved very profitable and in the past 
12 years have paid 263,000,000 francs in dividends into the State 
treasury. These mines were acquired by the French Government in 
1924 after having been sequestered since 1919. A law regulating 
their operation that has been before the National Assembly for a — 
number of years finally passed the Senate and was published January 
26,1937. This law provides that the French Government shall remain ~_ 
owner and exploiter of the mines, the profits to be divided between 
the public Treasury, the three Departments of the Haut-Rhin, the 
Bas-Rhin, and the Moselle, the former French or allied shareholders 

| whose bonds have not been liquidated, and the agricultural syndicate. 
The management of these mines is subject to the control of the min- 
isters of Public Works, Agriculture, Commerce, Labor, and Colonies, 
as well as the Finance Inspection services and the Accounts and 
Finance Commissions of the Assembly. The law stipulates that all 
exploiters of potash mines in France, Algeria, and the French colonies 

| shall belong to one common sales agency which will have exclusive 
sale of their product at prices controlled by the Government. ‘The 

—_ maximum prices for potash in France and Algeria will be fixed by — 
the Minister of Public Works, in agreement with the Minister. of 
Agriculture for farm use and with the Minister of Commerce for 
industrial uses. In the French Colonies these maximum prices will | 
be fixed by the Minister of Public Works in agreement with the Min- 

| ister for the Colonies.. The law also provides that in future all new 
potash deposits in France, Algeria, and the French Colonies shall be 
reserved for the State. =~ i: | 

A decree, effective November 1, 1936, extended to workers in under- 
: ground potash mines the provisions of the decree of September 25, 

1936, limiting working hours in underground coal mines to 38 hours, . 
. 40 minutes per week, or 7 hours 45 minutes per day, 5 days a week. 

Reduction in the hours of labor, increased wages, and paid vacations 
are expected to result in an increase in the price of potash. However, 
the workers were not satisfied with these concessions; the trade unions 
in Alsace immediately demanded a 30-hour week and a stay-in strike 
broke out in two mines. In February 1937, 10,000 workers in the 
State mines went out on strike. : 

A new discovery of seeming importance in the neighborhood of 
Hettenschlag, Department of the Haut-Rhin, Alsace, was reported 
during the year. Two bore holes encountered potash at depths of 748 
meters and 912 meters, respectively. In the first hole three beds 
totaled 4.42 meters in thickness and averaged 18.8 percent K,O. In 
the second hole also, three beds were found totaling 3.40 meters in 
thickness and 18 percent K,O content. The deposit is now estimated 
to contain about 16,000,000 tons. | 

A company with a capital of 16 million francs has been formed in 
Paris to prospect and exploit the potash deposits in the Landes district 
of southwestern France, formerly held by the Société Miniére du 
Sud-Ouest. It is understood the Government has authorized the 
State mines to acquire a substantial share in the new enterprise. It is 
estimated that at least 5 years will be required to develop and equip 
these properties, by which time it is hoped that consumption of potash 
will have increased enough to absorb the output of these new mines 
without disturbing the stability of the domestic market. 

Germany.—Consul Sydney B. Redecker, Frankfort-on-Main, re- 
ports continued improvement in the German potash industry, though
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at a slower pace. The rapid recovery in potash output from the de- | 
pression low of 1932 slackened in 1936 to an increase of only 39,000 
tons of potash in marketable salts, about 3% percent above the 1935 

_ figure. Although domestic sales expanded around 10 percent, ex- 
- ports fell 1% percent in bulk and nearly 4 percent in contained K,O. 

Notwithstanding this shrinkage in volume, the value of export ship- 
ments increased about 16 percent, reflecting higher international 
prices. A considerable, but undetermined part of 1936 German | 
potash exports was for the account of Spanish producers whose opera- 
tions were interrupted by the war in Spain. If these shipments later 
are to be supplied by the Spanish companies the share of 1936 world | 
potash trade for German account was less than German export figures 
indicate. From the following table of output and sales the notable 
gains of the past 5 years are apparent. Figures for sales in 1936 are 
not available but probably approximate those for output used in the 
table. | | 

| Production and sales of potash salts in Germany, 1982-36 | | 

‘| Production (thousands of metric tons) | | Sales (metric tons K20) | : 

| Year Salts mined Marketable salts Domestic Foreign 
| . - | Z Total | 

quantity 

Gross mo | Sos x0 H Peren 5 Potent 
1932.......| 6,416 871 | 12,659 787 | 641,179| 75.7 | 205,821 24.3 | 847,000 
1933_...-.. 7, 363 1, 026 3, 061 906 | 716,868 76.4 | 221,132 23. 6 938, 000 
1934__._..- 9, 617 1, 329 4,173 1,179 | 858, 880 70.4 } 361, 120 29.6 {| 1, 220, 000 
1985_...... 11, 673° 1, 599 4,716 1,396 | 920,000 69.2 | 410,000 30.8 | 1, 330, 000 
1936...----| 11,900} 11,644] 14,848| — 1,435 [21,040,000 72.5 | 305,000 27.5 |81, 435, 000 

1 Estimated. | : : | 
2 Production available for domestic consumption. 
3 Total production of K2O in marketable salts. . 

‘There was little change in the official domestic-schedule-of-potash-———___-___— 
prices which, in 1935, resulted in average prices, delivered at any rail- 
road station in Germany, ranging from 17 marks per metric ton for raw 
salts (12 to 15 percent K,O) to 84.8 marks for 50 percent muriate and 
113 marks for sulphate. On the other hand, the average export value 

| of raw salts jumped from 29.62 marks per metric ton in 1935 to 38.36 
in 1936 and that of processed potash from 57.91 marks in 1935 to 
66.42 in 1936. The rise in net profits of the four leading potash 
companies, controlling four-fifths of the industry, from a total of 9.9 
million marks in 1934 to 11.1 million in 1935 is believed to have con- 
tinued in lesser degree in 1936. A recent decree established a price 

| reduction of 25 percent effective May 16, 1937. | | 
Faced in recent years with growing competition in the foreign potash 

trade, German potash companies have sought by technical improve- 
ments to reduce production costs; markets for byproduct materials 
(magnesium and sodium salts, borax, and bromine) have been de- 
veloped further; new interests in the nitrogen and crude petroleum 
industries have been acquired; and during 1936 large plants have been 
constructed to manufacture synthetic gasoline and magnesium-meta] 
alloys. Carnallite, a low-grade potsah salt abundantly available in 
existing mines, supplies the raw material from which magnesium metal 
is extracted by processes recently perfected. These industries, ‘under-
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taken by the larger companies (notably Wintershall A. G., leading 
world potash producer with 50-percent control of the German potash 

| industry) as adjuncts to their basic potash business, have received , 
great impetus from Germany’s struggle to attain national self- 
sufficiency. || : , | | 
New legislation extended for 3 years the law granting sellers of 

fertilizer prior liens upon farmers’ crops. This has already been in 
effect 3 years and has resulted in expanding the national consumption 
of fertilizers. The Government also renewed for a further year the 
system of export-subsidization instituted in 1935, whereby manufac- _ 

| turers are required to pay a special tax, ranging from 2 to 9 percent 
of their domestic turn-over, for supplying a national fund from which 
subsidies are granted exporters to enable them effectively to meet 
foreign competition. Financial progress of the industry is being re- 

| tarded by the steadily rising burden of taxation to support the Govern- 
ment’s aggressive economic nationalism, rearmament, and public- 
works programs. A 50-percent increase in corporate income tax was 
decreed in the latter part of the year, raising the tax from 20 to 30 
percent of the total net profits realized. Profits disbursed to share- 

| holders were depressed by compulsory payment into Government 
loans of all dividends above 8 percent of the nominal stock value and | 
all dividend increases above 6 percent. It is estimated that German — 

| companies will pay in taxes 50 to 60 percent of their net profits. The 
potash industry, drawing its supplies from abundant domestic sources, 

: is little concerned with Government decrees restricting and guiding 
consumption of raw materials that hamper industries normally 

| dependent on imports or limited domestic resources. . 
Italy —Annual production of potassium salts from molasses residues 

at the plant put in operation in 1935 by L’Appula Soc. Anon. is now 
| reported to be 4,000 tons. The salts produced include chloride, sul- 

phate, bicarbonate, hydroxide, and metabisulphite. It is alleged that 
) , a large deposit of potash salts has been discovered near Calascibetta, - 

| Enna Province, Sicily. Italy now depends upon foreign countries 
for its potash requirements. Efforts to produce commercial supplies 
of soluble potash and aluminum from leucite deposits have been 
abandoned as uneconomic. 
Japan.—Growing demand for potash fertilizers has stimulated 

efforts to recover potash from various domestic sources. Residual 
brines from evaporation of sea water to produce salt contain sub- 
stantial amounts of potash. A professor at the Tokyo Imperial 
University is reported to have patented a process of treating residual 
brines with aluminum sulphate to yield potassium sulphate, the 
aluminum sulphate being recovered for further use. It is estimated 
that approximately 18,000 metric tons could be recovered annually 
from residual brines of the salt industry. Two processes are said to 
have been developed for treatment of molasses at alcohol distilleries 
to produce potash salts. One process is alleged to recover 95 percent 
of the potash content of molasses by treatment with aluminum 
sulphate, the yield of alcohol being unaffected. The production of 
potash chemical salts likewise is receiving increased attention. 
Potassium ferrocyanide and potassium permanganate are now being 
produced by the Mano Chemical Works at the rate of 5 and 10 tons, 

| respectively, per month. Japanese producers of potassium chlorate 
reached an agreement on March 80, 1937 with the European potassium 
chlorate syndicate with respect to sales territories and export quotas
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for the year 1937. Japan is allocated a total of 6,900 metric tons for oo 
the year, representing the entire consumption of Japan and Man- | 
churia, 55 percent of that of China, and a small percentage of other 
markets. | | : 

Mexico.—Discovery of a large deposit of alunite in the State of | 
Guanajuato is reported. The deposit, said to occupy an entire hill | 
15 miles west of Comonfort, is estmiated by the Instituto de Geologia 
to contain 2,943,000 tons in sight. The deposit is said to be 40 percent | 
pure alunite and to contain 18.45 percent alumina and 4.57 percent _. 
combined potash and soda. 

Nigerva.—lixports of potash have approximated 100 long tons . 
annually for the past 5 years. Potash is also said to be an important 7 
item in internative trade. _ | | 

Palestine.—Exports of potash from Palestine increased in 1936 to 
23,372 metric tons valued at £132,857 from 18,124 tons valued at | 

| £80,231 in 1935. The Palestine Potash, Ltd., concessionaire for oo 
extraction of potash and other chemicals from the waters of the Dead | 
Sea, reported production and sales increased in 1936 and prices _ 
improved following the conclusion early in the year of agreements . 
with European producers. The political disturbances in Palestine : 
during the year did not affect operations and sales but caused some 
transport difficulties. Jewish and Arab employees of Palestine | 
Potash, Ltd., worked peaceably side by side throughout the dis- | 
turbances. Work proceeded on the new plant at the southern end of 
the Dead Sea that is expected to be ready for operation in 1937. 7 
About one-fourth of the area of evaporating pans at the north end of — | 
the Dead Sea is in Trans-Jordan. | oe 

It is believed that the International Potash Cartel pact with 7 
Palestine relates particularly to distribution to the newer markets in | 
Near Eastern and Far Eastern countries that are expected to develop 
rapidly as the result of the educational and sales propaganda work of . 
the cartel. The Palestine industry is particularly well situated to | 

~~-—-¥each-these_markets, and_it.is reported that construction of a cable _ 
railway from the Dead Sea to. the ocean harbor will reduce f. 0. b. 
ocean: port costs to around 40 percent below those of the German oe 
industry. | 

Poland.—Production of crude salts increased 49,000 metric tons to 
434,000 tons, equivalent to 85,000 tons of K,O, in 1936. This is an 
all-time high and indicates growing domestic use, since exports, con- ) 
trolled by Poland’s quota in the International Potash Cartel, remained : 
virtually stationary at 83,000 tons of merchantable salts. The 
industry is practically a Government monopoly, the mines being 
owned by the Government and the sales organization controlled by 
it through the National Economic Bank. The domestic market is 
protected by an import duty of 16.50 zlotys ($3.13) perton. Reserves _ 
were estimated in 1935 by the Polish Geological Survey at 450 million | 
tons. 

Spain.—Notwithstanding continuance for some months of low prices 
nominally terminated in April 1935 by agreement with the Interna- 
tional Cartel, Spanish producers enjoyed a profitable business in 1935 
and faced 1936 with prospects of continued improvement under 
stabilized market conditions. However, the outbreak of civil war 
following the revolt of the army closed the mines in the late summer, 
and about September the directors of the three companies were 

_ obliged to flee the country. The mines had continued to operate and 
153336—37——89 .
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| | - accumulate stocks at Barcelona for some time after shipments were 

no longer possible because of the high premiums demanded for 
insurance. The last shipment of potash from Spain to enter the 
United States was 1,966 tons of chloride imported in July. The 
mines are in Catalonia in an area controlled by the Government and 
are said to have been kept in good condition, under the management 
of control committees set up by the workers. They are reported to 
be subject to a new Catalan decree of collectivization for the appro- 

| priation of large enterprises. However, it is stated that, in view of 
the foreign capital in these three companies, the Catalan minister will 

: only settle the question of appropriation after discussion with the 
owners. In October it was learned that potash was being shipped 

. from Barcelona, and on December 15 the steamer Beatsa arrived at 
_ London with a cargo believed to be Spanish potash. An injunction 

. was obtained on behalf of the three Spanish companies owning all the 
| potash mines in Spain to prevent delivery of the cargo to the consig- 

| nees on the ground that it belonged to the mine owners. The court 
, will have to decide whether the mines have been validly sequestered 

by the Spanish Government. More recently it has been reported 
that the Spanish Government, badly in need of exports to balance the 
large import of war materials, will take special measures (presumably 

7 price concessions) to foster the export of potash, large stocks of which 
have accumulated. The mines were reported in December to have | 

- | resumed operations, and it is said that:a project has been drawn up for — 
: socializing them and that the product may be dumped abroad at cut 

| | prices. In that event, it is conceivable that world markets again 
| may be demoralized by Spanish potash. As yet world trade has not 

| been affected by cessation of shipments from the Spanish mines, as 
. the Spanish quota has been supplied by other members of the Inter- 

| national Potash Cartel. — | a ee 
Sweden.—According to a Government survey, potash salts could be 

produced in southern Sweden in sufficient quantity to supply at least 
| half of the domestic demand. ne 

| U. S. S. R. (Russia)—No figures for output of potash in the 
U.S. S. R. in 1936 are yet available. However, production of the 
Solikamsk mines is now well-established, having reached 1,319,000 
tons in 1935, and it is conceivable that the 1936 quota of 1,800,000 
tons may have been approximated. The mine is said to be thoroughly 
mechanized throughout with modern equipment, but to reach the 
goal of 3,000,000 tons set for 1937 will require further extension of 
workings. Labor productivity has shown steady improvement as 
the workers become more familiar with their tasks. A second mine 
being equipped near Berezniky is expected to start production before 
the end of 1937. Soviet officials are fully alive to the benefits of 
fertilization, and the Commissariat for Agriculture has recommended 
the use of 1,600,000 metric tons of potash salts a year. The present 
output of finished salts is around 400,000 tons annually, so it appears 
that domestic requirements may be expected to absorb expanding 
output for some years to come. Except for nearby eastern European 
countries, little Russian potash has appeared in world markets since 
1934. Another discovery was reported recently in West Kazakhstan, 
near the Volga River. The deposits are said to be high in potash 
content and close to transportation. They are favorably located for 
supplying the southern part of the country, which suffers seriously 
from, lack of fertilizers. :
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As a result of increased demand for both uncut sheet mica and scrap | 

mica, the quantity and value of domestic mica sold or used by pro- | | 

ducers in the United States in 1936 increased over 1935. Sales of | 

scrap mica decreased in North Carolina and New Hampshire but | 

increased in Connecticut. Sales of uncut sheet mica in 19386 were 

lower in Connecticut but higher in North Carolina and New Hamp- 

shire than in 1935. 
Total scrap-mica sales, including fine mica obtained in washing : 

kaolin and grinding micaceous schists, increased 2,103 short tons, over - 

1935, due largely to an advance in the production of byproduct mica oe 

and mica from schists, as the production of true scrap rose only 512 : 

tons over 1935. Sales of true scrap in 1936 were 12,697 tons compared | 

with 12,185 tons in 1935. In contrast, sales of mica obtained from -————~S<CS 

washing kaolin and grinding schists increased from 6,667 tons in 1935 

to 8,258 in 1936. | | 
~ Prices of domestic sheet mica rose toward the end of the year. . 

As in 1935, prices of imported sheet mica were higher than those of : 

similar domestic mica. Prices of India splittings showed fractional - 

rises during 1936, and prices of Madagascar splittings were steady , 

throughout the year. | 

Both the quantity and value of imports of mica in 1936 increased a 

markedly over 1935. Imports of splittings in 1936 were nearly a 

million and a half pounds greater than in 1935. Exports of mica and | 

mica products in 1936 were slightly less in quantity but somewhat : 

higher in value than in 1935. | 
The following table summarizes the principal statistics of the mica 7 

industry in the United States from 1933 to 1936. 
Figure 115 shows the quantity and value of mica splittings and of 

the better grades of sheet mica imported into the United States since 

1926, also the domestic production of sheet mica in sizes larger than 

punch during the same period. 
| 1399
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FIGURE 115.—Trends in imports of splittings, and of imports and domestic production of the better grades of 
sheet mica, 1927-36. 

7 Salient statistics of the mica industry in the United States, 1933-86 | 

| oo 1933 1934 1935 1936 

Domestic mica sold or used by producers: 
Uncut sheet: 

Punch and circle: 
Pounds...-.-..------- eee 253, 243 425, 156 - 670, 327 1, 018, 460 
Value___i- eee $10, 199 $16, 096 $28, 387 $48, 386 

Average per pound_._.__.--.---.---.--- $0. 04 $0. 04 $0. 04 $0. 05 
Larger than punch and circle: 

Pounds..._--..---- +--+ +--+ ee 111, 297 158, 372 266, 306 300, 773 
Value. _._---- ee eee ee $42, 980 $74, 172 $132, 763 $155, 493 

Average per pound...--..-----.-------- $0. 39 $0. 47 $0. 50 $0. 52 
Total uncut sheet: 

Pounds._.._.-_-.----_-...-___-------------- 364, 540 583, 528 936, 633 1, 319, 233 
Value___-----_- eee $53, 179 $90, 268 $161, 150 $208, 879 

9 Average per pound.._-.-.---.---------- $0. 15 $0. 15 $0. 17 $0. 15 
crap: 

Short tons....-.----.-.--_-_---_---------------- 8, 751 7, 719 118, 852 1 20, 955 
Value_...--_-_----_-__ eee $98, 159 $99, 791 | 1 $243, 951 1 $260, 594 

Average per ton..._._._-.------------------ $11. 22 $12. 93 $12. 94 $12. 44 

Total sheet and scrap: 
Short tons_.-..._..--.-.-.-_-.------------------ 8, 933 8, O11 1 19, 320 1 21,615 
Value__...--.-_--__..--____~_-_---------------- $151, 338 $190, 059 | 1 $405, 101 1 $464, 473 

Ground: 
Dry-ground: 2 

Short tons._.....----_.--_------------------ 6, 439 6,824 | 15,178 18, 633 
Value._._-___-_- eee $135, 178 $156, 046 $341, 825 $409, 433 

Average per ton._-.-------------------- $20. 99 $22. 87 $22. 52 $21. 97 
Wet-ground: 

Short tons._..-.-.-.__-.-_-_---------------- 3, 392 2, 723 3, 145 3 4, 785 
Value__..------------ ee --------------| $268, 503 $247, 284 $201, 148 3 $265, 374 

Average per ton._._-------------------- $77. 68 $90. 81 $63. 96 $55. 46 
Total ground: 

Short tons.....-....-.-_.------------------- 9, 831 9, 547 18, 323 3 23, 418 
Value._-.._..---- 2-2 --------------! $898, 681 $403, 330 $542, 973 3 $674, 807 

See footnotes at end of table.
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Saltent statistics of the mica industry in the United States, 1933-36—Continued 

| 1933 1934 1935 1936 

Consumption of splittings: 4 
Pounds. .._---.---.-------------.----------.-..---| 1, 428, 329 1, 763, 035 2, 532, 984 3, 518, 058 
Value___.. 2 eee $343, 161 $490, 148 $631, 065 $846, 393 

Imports for consumption: 
Unmanufactured: 

Pounds. -_...-----.-.--..-_-_---.--._-------_--| 3, 853, 906 7, 688, 458 6, 580, 486 8, 646, 446 
Value... eee $178, 953 $247, 408 $211, 556 $262, 044 

Manufactured: 
Ut: 

Pounds.____-..-..-_.-------------- eee 39, 787 68, 619 94, 237 58, 496 
Value......_.-.-.-.-...-.---.-.-_--..-...-.| $25,609 | $64,498 | $83, 382 $51, 698 

Splittings: 
Pounds. ._...--..-.-_.-.-.-----------.--..--| 1, 348, 329 2, 145, 950 3, 041, 408 4, 467, 288 
Value._____------_- eee $255, 401 $442, 949 $584, 657 $848, 518 

Built-up: . 
Pounds. .__-._.-_---.-----------en--- ee 15, 244 7, 687 32, 495 47, 801 
Value. ._-.--2- eee $10, 795 $5, 651 $25, 383 $38, 242 . 

Ground: 
Pounds..._-.-.-..--.----------------------| 587,776 | 18, 464 |_-_.._..___- 132, 712 
Value_.____-----_--- eee $1, 388 $907 |_--.-...---- $2, 282 

All other manufactured: 
Pounds. -..-.---..--.---------------------- 3, 441 1, 898 7, 887 2, 844 
Value....._._._-......-.- sense $1, 611 $1, 209 $3) 406 $2, 784 

Total manufactured: 
Pounds. .__--.--.-.-_-.-.---------------.--| 1, 939, 577 2, 542, 568 3, 176, 007 4, 709, 141 
Value______-______- eee $294, 804 $515, 214 $696, 828 $943, 524 

Total imports: 
Pounds...-------------------------------------| 8, 793, 483 | 10, 231,026 | 9, 756,493 | 13, 355, 587 
Value_____- 2-2 eee $473, 757 $762, 622 $908, 384 $1, 205, 568 

Exports (all classes of mica): ; 
Pounds. .._..-.......---..--.-------------=----.---| 3, 125, 873 3, 502, 498 2, 998, 762 2, 955, 040 
Value____.._._.-._-____- 2 eee eee $117, 863 $188, 525 $165, 385 $170, 011 

1 Includes mica recovered from kaolin and schists as follows: 1935: 6,667 tons valued at $111,345; 1936: | 
8,258 tons valued at $127,343. . 

2 Includes fine unground mica recovered in washing Kaolin and, in 1935 and 1936, mica recovered by milling 
. mica Sénist. 

3 Includes a small quantity of scrap imported for grinding. . 
4 Exclusive of a nominal quantity of splittings produced in South America and the United States. 

PRODUCTION 

Sheet and scrap.—The quantity and value of the domestic produc- | 
tion of both sheet and scrap mica increased in 1936 over those 1n 1935. 

-——~Fhe-domestie—_production_came_principally from _three States—Con- 
necticut, New Hampshire, and North Carolina. Other producing 
States were Alabama, Arizona, Colorado, Georgia, Maine, New Mex- 
ico, South Carolina, South Dakota, and Virginia. The quantity and 

_ value of scrap mica produced in New Hampshire and North Carolina | 
decreased and increased in Connecticut. Production of uncut sheet 
mica in Connecticut in 1936 was below the level of: 1935, but the value 
of the production increased. Increases were reported in both the 
quantity and the value of production from New Hampshire and North 
Carolina. The following tables show the quantity and value of the 
various classes of domestic mica sold or used by producers in the 
United States and in the producing States of New Hampshire and 
North Carolina for 1932 to 1936 and Connecticut for 1935 and 1936. 
From 1932 to 1934 there were too few producers of mica in Connecticut 

| to permit publication of the figure for the sales of mica.
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Domestic mica*sold orfused by*producers inYihe United States, 1932-86 

| : ‘Sheet mica | 

_. ‘ | Scrap mica {| Total : Uncut punch and Uncut ica larger Total uncut sheet P , 
Year circlemica ook mica | 

cle . 

. Short Short . Pounds | Value | Pounds | Value | Pounds | Value tons Value tons Value 

1932_.....] 258, 512 | $7,976 | 80,485 | $37,906 | 338,997 | $45,882 | 7,040 | $83,777] 7,209 1$129,659 1933......| 258, 243 | 10,199 | 111,297 | 42,980 | 364,540 | 53,179 | 8 751 | 98,159 | 8,933 | 151,338 1934__....| 425,156 | 16,096 | 158,372 | 74,172 | 583,528] 90,268| 7,719] 99,791 |° 8,011 | 190,059 1935____..| 670,827 | 28,387 | 266,306 | 132,763 | 936,633 | 161, 150 |118, 852 |1243,951 |119, 320 |1405, 101 
~ -1986-.-_.-) 1,018, 460 | 48,386 | 300,773 | 155, 493 |1, 319, 233 | 203, 879 |120, 955 | 1 260,594 |121, 615 |! 464, 473 

1 Includes mica recovered from kaolin and schists as follows—1935: 6,667 tons valued at $111,345; 1936: | 8,258 tons valued at $127,343. | - . 

SO Mica soldfor;used{by producers{in¥chief producing States, 1932-36 | 
ae ca 

| | Sheet, mica : 

a = . Scrap mica Total Uncut punch Uncut mica Total uncut 

State and year and circle farger than punch sheet mica : - 

ala | Short Short Pounds | Value} Pounds | Value | Pounds | Value “tons | Value | ‘tong | Value 

| Connecticut: ! | | | | ) | 2 . 
1935__....---| 169,923 |$5,943 | 95,327 |$46,817 | 265,250 |$52,760| 620 | $10,171 753 | $62,931 
1936__....--_| 156, 232 | 6,750 | 92,952 | 49,900 | 249, 184 | 56, 650 705 | 11,741 830 | 68, 391 

New Hampshire: a 
1932_____-_._| 121,487 | 3,607 | 24,527 | 14,371 | 146,014 | 17,978 344 | 5, 585 417 | 23, 563 
1933.....-..--| 117,333 | 3,940 | 50,131 | 18,068 | 167,464 | 22,008 |’ 532 | 9,563 616 | 31,571 
1934____-.___] 118, 508 | 3,788 | 42,922 | 10,635 | 161,430 | 14, 423 537 | 9, 529 618 | 23, 952 
1935.....----| 95,112 | 3,869 | 36,474 | 9,858 | 131,586 | 13, 727 394 | 5,335} 460] . 19, 062 
1936..._.--..| 238,845 |10,133 | 46,877 | 12,787 | 285,822 | 22,920 250 | 3,610 393 | 26, 530 | 

North Carolina: . ae 
1932.___..---! 85,803 | 2,906 | 41,893 | 15,416 | 127,696 | 18,322 | 4,837] 56,842] 4,901] 75,164 
1933__...--..| 117,826 | 5,322 | 44,846 | 15,785 | 162,672 | 21,107] 6,918 | 74,711 | 6,999 | 95,818 
1934____...__| 225,967 | 9,080 | 67,414 | 29, 594 | 293,381 | 38,674 | 4,757 | 59,496 | 4,904 | 98,170 
1935__._..---| 401, 605 |18, 411 | 110,985 | 59,187 | 512,590 | 77,598 |?11, 831 |? 153, 553 |212, 087 |2 231,151 
1936.........| 575,915 |29, 105 | 154, 531 | 90, 548 | 730,446 |119, 653 | 10,840 |? 131, 138 |*11, 205 |2 250,701 

1 Bureau of Mines not-at liberty to publish figures for earlier years. So 
*Includes mica recovered from kaolin and schists as follows—1935: 4,299 tons valued at $75,659; 1936: 

5,265 tons valued at $82,903. 

Ground mica.—The quantity of ground mica sold by domestic 
producers in 1936 was 23,418 short tons valued at $674,807, com- 
pared with 18,323 tons valued at $542,973 in 1935. The 1935 and 
1936 figures given in the tables for ground mica and scrap mica include 
eround muscovite, sericite, and chlorite schists, therefore they are not 
comparable with those for earlier years which did not include the 
production from schists. 

The following companies, classified according to their method of 
srinding, reported production of ground mica to the Bureau of Mines 
in 1936:
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_ Asheville Mica Co., Biltmore, N. C__.------------------------------ Dry. 

‘Concord Mica Co., Concord, N, H--.----..-.----------------------> Wet. 7 

- Franklin. Mineral Products Co., Franklin, N. C_-.-------------------- | Do. 

General Mica Co., Inc., Pueblo, Colo- ~~ -------------------------+--- Dry. 

Newdale Mica Co., Irwin, Tenn_------------------------<+--------- Do. 

Richmond Mica Corporation, 323 South 9th St., Richmond, Va-------- Wet. 

Southern Mica Co., Johnson City, Tenn_-_--------------------------- Dry. 

Southern Mining & Milling Co., Clarkesville, Ga-----.--------------- Wet. . 

Standard Oil Co., 910 South Michigan Ave., Chicago, Tl._________---- Dry. 

a U. 8. Mica Manufacturing Co., 1521-1527 Circle Ave., Forest Park, Il_- Do. 

D. T. Vance, Plumtree, N. C__.--.-------------------------------- Wet. 

Vance-Barrett, Inc., Plumtree, N. C__------------------------------ Do. . 

The following tables show the quantity and value of wet-ground 

and dry-ground mica sold by producers in the United States from 

1932 to 1936 and sales by uses in 1936. Sales of ground mica for use 

in paint, which are shown for the first time for 1936, represented 6 

percent of the total sales and ranked third among the uses of ground | 

mica. The figures for dry-ground mica include sales of byproduct 

mica recovered. by the Harris Clay Co. and the General Mica Co. in : 

washing kaolin in Mitchell County, N. C., and for 1935 and 1936 the | 

product obtained ‘by grinding muscovite, sericite, and chlorite: schists. | 

Sales of this latter material in 1936 were reported by L. E. Shepard, | 

Buckeye, Ariz.; Thompson Weinman & Co., Inc., Cartersville, Ga.; | 

and Victor Mica Co., Spruce Pine, N. C. 

Ground mica sold by producers in the United States, 1932-36, by methods of grinding | 

| | : os Dry ground “) . Wet ground — Total : 

-., | Short tons |. Value Short tons Value . | Short tons:| Value | 

| ee ES 253 | $126,714. 2,452 | $184, 126 7,705 | $310, 840 

1933..._..-.-------------------] 6, 489 135, 178 3.302 | 263, 508 - 9, 831 398, 681 | 

1934... 2-22 seen ene eee 6,824 | 156,046. 2, 723 247, 284 9, 547 403, 330 

 RESESESSSS UR] NSS) ES | BSat) BER] th 
we ABB cosectenecenteteecccay] TEE} ERS | ff pee 

1 Includes ground mica from schist. << a 7 

a Includes a small quantity of scrap imported for grinding. a , 

Ground mica sold to various industries in the ‘United States in 1936 | 

: a | Quantity! 

Industry — Value | 

| , Short tons Percent of 

| jo 

Roofing ?_..----.---------eeeeeeeoeeee en eenceeeeeec eee eeceeeeeeeeee| = 18, 12 77 $384, 884 

Wall paper _.-.-.------------------------ =e eee eee nee 2, 869 12 166, 315 
Paint........ on neon nee ene eee een ener eee 1, 307 6 71, 155 
Rubber... - nee ee ne nee ne eee nee een 516 2 27,012 

. ‘Miscellaneous 8. noe enn e een enna ene ene nee rcreere | 614 3 25, 441 

| | 23, 418 100 674, 807 
. . 

: . 

1 Includes a small quantity of scrap imported for grinding. . | 

2 Includes ground mica from schist. 
3 Figures cover mica used for molded electric insulation, surfacing on asphalt shingles, Christmas-tree 

snow, manufacture of axle greases and oil, annealing, concrete and foundry facing, pipe-line enamel, plastic 

specialties, and other purposes.
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Figure 116 shows trends in the percentage of ground mica used in | various industries from 1927 through 1936. During this period the roofing industry has become the major outlet and the wallpaper and rubber industries, which formerly were important users, now use relatively little. | a 
100 
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FIGURE 116.—Percentage of ground mica used by consuming industries in the United States, 1927-36. 

CONSUMPTION AND STOCKS OF MICA SPLITTINGS | 
The consumption of mica splittings, a raw material of major im- | portance in the domestic mica-products industry, exceeded 3,500,000 pounds in 1936, a marked increase over 1935. Virtually the entire : supply was imported, as the domestic mica industry yields only a few thousand pounds of these thin flakes annually. Nearly 90 percent came from India, the world’s largest producer of mica splittings, a which furnished to United States consumers over 901,000 pounds more than in 1935. Domestic consumption of mica from Madagascar like- wise increased over 1935, but that of mica from Canada declined. | Stocks of mica splittings in the hands of consumers on December | 31, 1936, were slightly greater than at the end of 1935. Stocks of Indian and Madagascan splittings were larger than in 1935 and more than counterbalanced the decline in stocks of Canadian mica splittings. The accompanying tables show the quantity, value, and source of -Inica splittings consumed in the United States from 1932 to 1936 and stocks in the hands of consumers on December 31, 1985 and 1936. 

Mica splittings consumed in the United States, 1982-86, by sources, as reported by 
the consumers 1 
eee 
India | Canada Madagascar 

Year CO an 
Pounds Value Pounds Value. Pounds Value 

1932._.. ee 666, 911 $193, 309 73, 810 $13, 655 157, 528 $61, 321 1933_...----- ee 1, 088, 796 233, 075 84, 494 2, 412 255, 039 85, 674 1934__2- 2 1, 423, 635 350, 561 94, 422 37, 903 244, 978 101, 684 1935_..----- 22 2, 150, 593 492, 161 129, 272 42, 897 253, 119 96, 007 1936__....------------.-.-___.] 3, 051, 824 649, 982 102, 766 44, 566 363, 468 151, 845 a 
1 Exclusive of a nominal quantity of splittings produced in South America and the United States.
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Stocks of mica splittings in hands of consumers in the United States, Dec. 31, 1935-36 

| 1935 1936 
Source [O38 FT ame 

, Pounds _ Value Pounds Value . 

Canada. ...------------------------------------ 139, 019 $57, 286 52, 014 $19, 048 
India..........--------------------------------- 1, 011, 864 259, 201 1, 280, 517 304, 036 

Madagascar... -.-.---.-------------------5-------- 213, 421 82, 908 223, 357 101, 711 

| | 1,364,304 | 399,395 | 1, 555,888 424, 795 | 

MARKET AND PRICES : 

Domestic sheet mica.—Demand for sheet mica for electrical purposes 
was strong throughout the year, and as domestic production was inad-— 
equate to supply the demand considerable quantities were imported | 
from India, Brazil, and Argentina. Prices of domestic mica rose 
toward the end of the year, carrying the 1936 average above that of | 

1935. The accompanying table shows the range in prices of domestic 
uncut mica f. o. b. North Carolina, as reported in Metal and Mineral 
Markets. ‘These prices apply both to No. 1 and No. 2 clear; stained 
mica is 10 to 25 percent less than the prices given. The form of table 
is slightly different from that used in previous years to show the 
increases in prices of the larger grades that occurred at intervals in 
1936. oe 

Oo Range in prices per pound for domestic uncut sheet mica in 1936 

7 | Size | Price Der Size 5 per | 

Punch........-..-------------------|  $0.03-$0.05 || 3 by 4 inches: Jan. 1-Apr. 18....-.--| $0. 90-$1. 25 

14 by 2 inches....-....-------------- .15- .30 Apr. 19-Dec. 31__.---- 1. 00- 1. 25 

2 by 2 inches__...-..---------------- .30— .50 || 3 by 5 inches_____.------------------ 1, 25- 1. 50 
———e-hy 8 inches: Jan. May 16--------|-~. 50= 65 || + by 6 inches: Jan; 1-Apr.-18-----===|- 5 50--2,.50 

- , May 17-Dee. 31. -~---- (1) Apr. 19-Dec. 31.-__--- 2.00- 2. 50 
3 by 3 inches: Jan. 1-Apr. 18_-__..-- .65- .85 || 6 by 8 inches.___.._..-----.----.---- 2. 50— 3. 50 

 ° Apr. 19-May 16. --- .75- 1.00 || 8 by 10 inches: Jan. 1~May 16_------ 4.00— 5.00 
bot, May 17-Dec. 31. -_--- . 75- 1.10 May 17-Dec. 31._--- 3. 50- 5.00 

1 Not quoted. | 

Foreign sheet mica.—Considerable stained sheet mica for electrical 
purposes was imported to supplement domestic supplies in 1936, and, as 
in' 1935, the prices of this imported mica were higher than those of 
similar domestic mica. Except for some cheaper stained material 
from Madras, Brazil, and Argentina, most of the sheet mica imported 
was large, clear mica for special purposes; No. 6 “good-stained” mica 
for tube supports; and Nos. 5, 5%, and 6 grades of split condenser mica. 
London prices for sheet mica of electrical quality rose moderately 
during the year, but the outstanding feature of the market was the 
sharp increase in the prices of all grades of superfine clear and slightly 
stained mica of any origin and of special and better grades of good | 
sheet. During the year all stocks of clear and slightly stained mica : 
are reported to have been exhausted, and the supply was insufficient 
for the demand. Prices for mica of this quality at the end of the 
year were well above the average for the year. In general, the market 
for all classes of sheet mica on January 1, 1937, was firm, with an 
upward tendency.
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There are no definite New York quotations for foreign mica, but 
the following table, based on actual sales during the year, gives a close 
approximation of New York prices. | 

Approximate,average prices per poundJof uncut sheet mica in New York in 1986 

Domestic India (duty paid) ! Doe 

. _ Clear 

Size (inches), | Clear sputted Size (number) slently stnined siaeed Stained shorted | stained 7 

| 1% by 2..-....| $0.40 | $0.15 | 6...--...-......--.| 1.09] $0791 $0.49 |... | | 2by 2...------| © 60} 625 | 6-2} 879] 8a |. 154 | 3006634) $0.34 2by 3.--------| 90] 40] 4 og] za Tea} ead Leg 8 by 3..-------| 135] 655 | Be] 4] 89 |. oe] eek. loo 
3 by 4.__-_._-. 1: 60 »@5 | 2-0-2 eee] 6. 94 3.041 . 3.04 2.44 | 1,.64° 
3 by 5.222 _-- 1.85) .95 | 1------ eee] 8 4A E409 ]-- 4.09 °3.34 >] > 2.06% 
4by 6_.__-.-.--]} 2.40. 1.00 | A-1_~_-_.-_--_----} 9. 94 6. 04 . 6.89 | 4.84 |}. 2,21 
6 by 8.___-...- 3.25 | 1.10 | Special__.._.____-} 12. 64 10. 54 B44] | 54 ‘2.29 

1 Prices of India mica calculated on basis of £1 equals $4.80, a Pond 

_ Splittings.—-While the prices of India, splittings in 1936 showed _ 
| only fractional rises, consumption increased rapidly in November and 

December and continued heavy in the first quarter of 1937. . In fact, 
during the first quarter of 1937 the quantity of India splittings used: 
in the United States was more than double that used in the correspond- 
ing months of 1936. The increased consumption was reflected by 

_ heavy buying which commenced in January 1937. This heavy 
| _ buying and increased demand in Europe absorbed all available stocks 

in India and London and caused sharp rises in the prices of all grades 
| of India splittings, which in May 1937 were selling at 50 to 75 percent 

| | above the 1936 averages. | | | a 
Average prices for India splittings, ruby muscovite, duty paid, in 

a New York in 1936 were as follows: No. 4, book-packed, $1.20; loose 
| $0.75; No. 5, book-packed, $0.80; loose $0.53; No. 5%, book-packed, 

$0.75; loose, $0.30; No. 6, nook-packed, $0.55; No. 6, first-quality, 
loose, $0.23; No. 6, second-quality, loose, $0.175; No. 6, third-quality, 
loose, $0.13; cheap, loose, $0.10. 

Consumption of Madagascar splittings early in 1937 was also more 
than double that of a year earlier. Prices, however, remained steady, 
probably being influenced by the devaluation of the French franc. 
Average prices in 1936 for Madagascar splittings, phlogopite, duty 
paid, New York, were as follows: No. 4, loose, 65 cents a pound; 
No. 5, loose, 50 cents a pound; and No. 6, loose, 43 cents a pound. 
Scrap.—The average price of domestic scrap mica f. o. b. mill in 

1936 was $12.44 a ton; in 1935, it was $12.94. © | —- 
| Ground mica.—The average price of dry-ground mica f. o. b. mill 

in 1936 was $21.97 compared with $22.52 a ton in 1935. Wet-ground _ 
mica sold at an average price of $55.46 a ton in 1936 compared with 
$63.96 a ton in 1935. a
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Imports.—Imports of mica in 1936 totaled 13,355,587 pounds valued: 
at $1,205,568 compared with 9,756,493 pounds valued at $908,384 in 
1935. Imports of unmanufactured mica (8,646,446 pounds valued at 
$262,044) and imports of manufactured mica (4,709,141 pounds valued | 
at $943,524) also increased in quantity and value over 1935. Imports 
of splittings in 1986 exceeded those in 1935 by 1,425,880 pounds. | 
The accompanying table shows the classification, quantity, and value 7 
of mica imported for consumption in the United States in 1936 and | 
the countries from which it was last shipped. © | 

~ 1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. |



Mica imported for consumption in the United States in 1936, by kinds and by countries | ~ 

| Unmanufactured Manufactured 
: RR 

Cut or stamped to dimensions, Untrimmed phlog- : Other shape, or form Waste and scra opite mica from | PO 
~ D, which no rectan- - C valued at not | ular piece ex-| Valued at not | Valued above 15 

ountry morethan Scents | Ceeding in size 1| above 15 cents| cents ver ound per pound (duty, | free be 9 inch d(dut (dut Me Me +| Cut (duty, 40 Disks (duty, 25 percent) en by « Inches ; perpound (duty, uby, 4 cents pe percent) 40 percent) may be cut (duty, 4 cents per pound +25 per- 
15 percent) pound) cent) 

eee, ea 
Pounds | Value Pounds | Value Pounds | Value Pounds | Value Pounds | Value Pounds | Value S | Z, 

Africa: 
i> British South, Other t__._--.-2-2 222} e-----|e------- |e 1, 024 $147 |--...-.---]-------.--|.---------]----..----|_.-.-----} ee < Madagascar. --.-._--..-.--.------.---.----------|----------|----------]_._------- |.” 46 5 4, 103 $1, 268 |_.-.-.---.|..-----2 22/2 8} wh Argentina.._._.-----....---.---- 2-2 -----------|---------.|--------_-|_._._...__.|_....._.... 79, 225 8, 486 70, 638 23, 597 |_._...---.]-.-----.-_]----------|-. o-oo. Brazil._.....--..-..-.--.-----.-----2---- ee |---| ee. wee n-neeee 60, 613 7, 949 68, 784 27, 578 148 Sy A re bef Canada. .-..-_-...- 22 e eee 2, 368, 920 $11, 643 30, 131 $2, 593 21, 888 2, 122 9, 747 4, 077 154 88 |_.-2 je. Ey. Ceylon.._-._.----.-- 222-22 nee eee] on een nee |--- eee ee || 447 — 43 185 53 |-.--------|---------- fi e-- eee |ee ee France....-.-_------------.------ eee eee eee | eee eee |e eee |---| ed 2, 200 284 434 208 |..--------]----------[.----2-2-- {eee Germany. .-.-----..---------------------------------|----------|----------|----------|------ ||| wa-------.| 12, 270 16, 373 |_.----.---|--.-----.. & India, British.-.-.-..._--.---.--.-.-.-.-.--_.....-_.|5, 417, 273 11,023 {_.-----.--|..----.---| 82, 455 10, 431 | 308, 489 99, 301 31, 416 25, 608 10, 550 $5,266 © Japan...._-...-------2---- eee eee |e |-e-------- |---| we can noe -- [eee -- nee [eee 500 603 |--..------].... 2-22. © United Kingdom _-.....-_..--..22--222 2-2 i |---| aoneneneee|-----ee nee 42,311 4, 848 77, 533 46, 303 2, 535 3, 216 923 217 Wy 

7, 786, 193 22, 666 30, 131 2,593 | 290, 209 34,315 | 539,913 | 202, 470 47, 023 46, 215 11, 473 ‘5, 483 re 
: , 08 eee dt td o 

1 Rhodesia (Northern and Southern), Bechuanaland, and Nyasaland Protectorates.



| 

| ° Manufactured—Continued 
| 
/ en 

| Films and splittings | so 

Not cut or stamped to dimensions All a actures | | 
. Country ———_ Mica, Plates and | the component | Ground or pulver- > | Cut or stamped ULit-up mica! material of chief ized Not above 12 ten- | Over 12 ten-thous- | to dimensions (duty, 40 per-| Votue (duty, 40 | thousandths of sandths of an (duty, 45  per- cent) . percent) 

an inch in thick- inch in thick- cent) 
ness (duty, 25 ness (duty, 40 
percent) percent) 

a a 

_ | Pounds vp Pounds | Value Pounds | Value Pounds Value Pounds Value Pounds Value 

Africa: Madagascar ..__..--.-.-.----...-.-----..----| 342,361 | $80,841 |._____._._.|._...... _]_........ wn een wwe |-e- ene} | eee |e eee ee | eee eee |e eee Brazil_.._._-..-2------ eee 268 79 |.---------]----------}-------- - |---| ete ~eieeeeee efi ete eee 
Canada........--..-.--.---- eee 17, 820 7, 162 51, 550 $11,989 j--.-----_- |e -- Lee 60 $82 24 $24 132, 600 $2, 265 S Ceylon...----.- 2-2 ee 468 14 |.-.-------| eee jee eee |---| ee |---| |e wenn een nee bond , France......-.-...-..-.-----------------------------| 108, 723 28, 645 |..--------|----------|----------|----------|----------|----------|__._--__._|_....---_-|__........|.......... OQ a Germany .....-.-..-.------- eee eee e 2, 748 2, 492 767 $5, 767 31, 545 28, 589 2, 820 2, 760 j|-.------.-]_-_-.--__- > India, British.-_.....-.._.-...-.-.----.------..-__-.[8, 354, 828 | 489, 343 |. 530, 582 202, 924 2, 434 2,058 |------.---|-.------.-|--------. |---| 
Japan..._.-.--------- eee 3, 125 14 |_. 1-22 -|--.-------|----------|----------|------ ee |---------|--------- |---| de Norway..-..------------ 2 eee eee eee 5, 153 - 1,267 |.---------|----------|----------|--2-------|----------|..-2----_|----------|---.--_-_-|-.-...-. |e United Kingdom...-.-_......-.- 2-2-2222 ---.----| 49, 564 14, 684 1, 897 979 |----.-----|---_--.-.-]| 16, 196 9,571 |_.--._-_-___}-.-------- 112 17 

3, 877, 310 622, 309 586, 777 218, 384 3, 201 7, 825 47, 801 38, 242 2, 844 2, 784 132, 712 2, 282 
: { 

t 
, , a : . 

| a | 
| | 

| oo 

, | | 
ewe | | | iN | | | | . eas | 

| Oo) 
| .
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oe Exports.—Exports of mica and manufactures thereof in 1936 
(2,955,040 pounds valued at $170,011) were slightly less in quantity 
but a little greater in value than those in 1935 (2,998,762 pounds 
valued at $165,385). Exports of unmanufactured mica in 1936 
amounted to 367,672 pounds valued at $6,671, and those of manu- 

. factures of mica 2,587,368 pounds valued at $163,340. The accom- 
panying table shows the quantity, value, and destination of mica and 

, mica products exported from the United States in 1936. — 

Mica and manufactures of mica exported from the United States in 1986, by countries 
eee 

. . . Manufactured and | Unmanufactured “manufactures of 
; Country 

a Pounds Value Pounds Value 

North America: 
Canada.__..---------------- eee 84, 085 $1, 106 409, 665 $61, 494 
Central America: . 

Panama....-..---.....-1--------------- +e -- |---| 50 75 
Salvador.__.......----------- ~~ eee fee [eee 4 52. Mexico__-.------------------------ eee eee eee |---| 44, 058 4, 429 

Newfoundland and Labrador---..-.-.-.--.--..----|-....-..----|-.-------._- 15 63 
West Indies: 

. British: 
; Jamaica___..---.--------------- eee 22 14 18 61 

Trinidad and Tobago_.._........----------|-- |e 38 ~ 80 
: Cuba. ....------------ 2+ eee eee |e} 476 842 

Netherland. ___--_-.-.----.--------------------|e-------- |e ee 612 198 
am South America: | 
\ Argentina.......----------------------------------- 2, 000 44 | 9, 879 1,769 
r Bolivia.........-.----------------------------------}e--- eee - |e eee] 965 825 

Bravil.__-_----------------- eee eee 115 92 2, 573 3, 062 Chile__...---2 22 eee 66 124 1, 591 2, 581 
Colombia... ...-.-.---.-----_-------------------- fee eee eee [ee eee- 585 302 

. Ecuador ----.._.------------------------------- eee |e e_ |e 43 66 
. Paraguay.._.._-..---.-----------------------------|---- ee |e --e- 6 24 

. Peru.._.-.-.--.-------------- 22 --- eee eee |---| eee ee 106 269 
. Uruguay---._--------------------- eee -ee- | eeeee | eeeeee 510 262 

Venezuela ._.-..---.---.--2------------------------ |---| 6, 749 435 
" Europe: 

Belgium _____.-_..-_-_-_-_--------- +e eee |e |-ee eee 380, 555 12, 132 
Czechoslovakia._..-./...----.---------------------|e---e eee |e 63 44 

; Denmark.-__-..-.-.-..-----------------------------|------- +22 |-e eee 2, 000 112 
Estonia... .-----.---------------------------------- |e eee |e 85 30 
France. _.--.--------------------------------_------|.-----.-----|____- 106, 341 4, 571 

. Germany. --....------_--_---------- eee 5, 200 155 397, 976 14, 813 
Trish Free State__--.-_---.-------2--- 22) eee} 3, 030 116 
Netherlands. -__.-_--_----_---.------_--2---- eee 72 86 38, 758 6,177 

. Norway.------------------------------- eee |eee-e ee |e 14 32 
Poland and Danzig_-__.....-.---------_--------.---|--2+--------|----e eee ne ee 4, 242 164 
Portugal..___-------------------- eee eee |e |e 27 15 
Rumania. -_--....----------.2---------------- eee | eee |e 371 261 
Spain.._--.-------------- eee [eee] 15, 721. 451 
Sweden... _-_.___-.------------------ +--+ eee} ee] 4, 807 380 
Switzerland_._..--.--------------------------------|--e-----_ |e 4, 000 112 

United Kingdom_--_.-------------- eee 274, 094 4,939 | 1,116, 578 42, 803 
S$1a: 

China__.._-...--.--------------------- eee e |e] eee 742 697 
India, British_.-._.-._-----------------------_ 2-2 |--------- |e -ee ee 1, 591 881 
Indochina...-_...-..------------------------------- |e eee -|--- eee 13, 202 545 
Japan......-..2--------- 2 ee eee |e eee |e 3, 300 105 
Philippine Islands-_----_-_-.-_-.._--_-_--_._---2-2--.- 18 61 899 834 

Africa: 
British West (other).-_--------.---_-------2 22 - |e eee |e ee 11 38 
Mozambique__..__-__.-----------------------------|_-------e-- |e ee 195 372 
Union of South Africa.............-22---2- 2 eee 2, 000 50 14, 328 687 

Oceania: 
Australia..........-.--------2-- 1-22 ------- 2 eee |e eee |e ee 538 87 
New Zealand. .__...------------------------------|..-----.----|--------- ee 51 42 

367, 672 | 6,671 | 2, 587, 368 163, 340 

‘y
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WORLD PRODUCTION | 

The following table shows world production of mica from 1932 to 
1936 insofar as figures are available. : : 

World production of mica, 1932-36, in metric tons 

{Compiled by M. T. Latus] 

Country _ 1932 1933 1934 1935 1936 

North America: 
Canada (sales). ......----.---------------------- 280 857 905 570 | 636 
United States (sold or used by producers) - - ----- 6, 540 8, 104 7,267 | 117,527 1 19, 609 

South America: ‘ 

Argentina ?......-.......-.---------------------- 55 75 175 (3) (3) 

Bolivia 4........._.-.-.--------..-.---------.---- 8 2 4 2 Q) 

Brazil 4........-.-..-..-------------------------- 42 23 59 110° 237 - 

Europe: ; 

Italy. ...-.-.---..--..--.-.---------------------- 9 3 5 (3) (3). . 

Norway 4.._..-_.-.--..-.------------------------ 103 105 | 170 56- (3) . 

Sweden..-....-._---.- 2 + -- 61 68 16 32 (3) o 

U.S.S. R. (Russia).......-.-.---.-------------- (5) (5) (4) (5). (3) 

Asia: 
_ Ceylon 4_...._...-.--.----.---------------------- 2 (8) (8) 2 |_.-------- 

Chosen. __...__.-_.....--..---------------------- 20 23 103 87 (3) 

India, British ?..-._........--------------------- 2, 389 2, 878 4, 720 7, 204- (3) 

U.S.S.R. (Russia)._....----------------------- 7, 075 5, 721 4, 433 8, 274 (3) 

Africa: . : 

Eritrea_._.-.-...------------------------+-------- 20 (8) wenn nee nen {oe ene 4 

Madagascar &___..........-.-------------------- 140 173 294 521 (3) | 

Rhodesia: 
Northern..._...-...----------.------~--------|-------+--- 2 1 2 3 ; 

Southern..............-.-.---.-------------+- 13 4 2 4 9 —— 

Tanganyika Territory_......-...---------------- 12 11 31 46 |. 44 * 

Union of South Africa (Transvaal) (sales) --.-.-- 250 549 278 193 : 384 

Oceania: Australia: 
New South Wales.-....._...-...----------------|---------- 41 91 |_.-.---- (3) 

. Northern Territory (Central Austratia)....-..... 30 43 49 44 21 | 

ee RU OS 

1 Includes following quantities recovered from kaolin and schists: 1935, 6,048 tons; 1936, 7,491 tons. . 

2 Rail and river shipments. 
3 Data not available. 
4 Exports. , 

§ Output of U. S. S. R. in Europe included under U.S. S. R. in Asia. a 

6 Less than 1 ton. . 

7 Exports. The figures for output are incomplete, and a more accurate idea of the size of the industry can i 

________pe obtained from the export figures. (Rec. Geol. Survey of India, vol. 59, pt. 3, p. 273, Calcutta, 1926.) 

Output is reported as follows: 1932, 1,662 tons; 1933, 2,087 tons; 1934, 2,830 tons; 1935, 2,985 tons.—_______-—__-—______ 

8 Exports reported as follows: 1932, 130 tons; 1933, 246 tons; 1934, 369 tons; 1935, 408 tons; 1936, 478 tons.
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SALT, BROMINE, CALCIUM CHLORIDE, AND IODINE | 

| By A. T. Coons and F. E. Harris ! 
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| SALT 

Salt produced for sale or use by operators of salt mines, wells, and 
ponds in the United States in 1936 totaled 8,828,936 short tons, 11 
percent more than in 1935, 3 percent more than the former peak pro- _ 
duction of 8,543,560 tons in 1929, and 38 percent more than the low 

_ Jevel of 6,407,973 tons in 1932. The output was valued at $23,306,177 
compared with $21,837,911 in 1935, an increase of 7 percent. The | 
average value in 1936 was $2.64 a ton, 11 centsjless than in 1935. The | 

output of all classes of salt increased in 1936. The total output of dry 
salt sold (rock and evaporated) increased 11 percent, and the salt con- 

____tent of the brine used in the manufacture of chemicals increased 12 
percent. | OO 

Seventy-two plants (58 companies) reported operation in 1936 com- | | 

pared with 74 plants (60 companies) in 1935. | 
Of the 58 companies reporting operation in 1936, 7 large companies, 

including producers of evaporated salt, rock salt, and brine, produced 
about 47 percent of the total. In addition; 16 medium-size companies 
produced about 44 percent, and the remaining 36 small companies | 
produced 9 percent. 

According to H. I. Smith, of the United States Geological Survey, 
the salt produced from leases on public domain administered by the 
United States Government amounted to 7,132.12 short tons valued at 

$14,908 in 1936. The royalty on the salt ranged from 2 to 5 percent 
of the gross value and totaled $625.37. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 1418 

153336—37——90 |
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| Salient statistics of the salt industry in the United States, 1934-86 
a ss 

1934 1935 1936 

Sold or used by producers: 
Manufactured (evaporated)_..._._.._._...._._short tons_. 2, 281, 453 2, 330, 042 2, 539, 597 
In brine... __ 22222222222 ee edo: fb . 3, 417,489 | 3, 887,613 | ~ - 4, 279, 760 
Rock Salts 2222. ee ee doi 1,913,182.| 1, 759, 242- - 2, 009, 579 

| Total quantity...................-...-..-------do....| 7,612,074 | 7,926,897 8, 828, 936 Total value 1... .02- 0001) $29} 850, 797 | $21,837,911 | $237 306, 177 
Average value per ton !_____._-___-__-_.- $3. 00 $2.75 | | $2. 64. 

For curing fish---__.._._..-.-..-.--...-...----short tons... 31, 734 26, 990 21, 711 
Value.._..-.-.----2-------- eee ees] | $56, 662 $53, 623 $44, 382 

In bags, barrels, etc__.._.._.........._...____-short tons__ 2, 296 1, 960 1, 388 
Value.._..-.-2-2------------ eee eee $19, 334 $15, 590 $12, 263 

In bulk__._---_---_-_- ee. --.-.-._.-..---short tons_- 19, 094 22, 295 27,941 
Value... ------------------------ 222 enone ene eines $44, 524 $38, 558 $56,137 

ot Total quantity... .._.........-..--_2.short tons... 53, 124 |. . . §1, 245 51, 040 
. Total value____-_.-_.---------22 eee ieee $120, 520 $107, 771 $112, 782 

Exports: re co, | 
Total quantity....-..-.-_-_-----_....._._..._short tons. 105, 365 112, 213 76, 974 

| Total valle... ..------- ~~. 2-2 nee. 2-2 nent eee ye - $615, 724 $549, 522 $463, 670 

1 The values are f. o. b. mine or refinery and do not include cost of cooperage or co.rtainess. 
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FIGURE 117.—Index of salt sold or used compared oe goderal Reserve Board index of industrial activity, 

| If the average annual salt production for 1923-25 is taken as 100 
and compared with the Federal Reserve Board index of general busi- 
ness, the accompanying graph (fig. 117) reveals that the production 
of all kinds of salt followed the index of general industrial activity 
closely for a number of years. Salt production remained relatively 
high during the depression—at the lowest point in 1932 the index 
was 26 points above that of general business—and climbed to an all- 
time high in 1936. The dry-salt curve, which is relatively inflexible 
because of the large quantity used by the food industries, lagged behind 
the index of general business from 1925 to 1929 but did not drop so 
low during the depression years. Although shipments increased in 
1936 compared with 1935, the output of dry salt was less than the 
1929 peak, and the index fell slightly below that of business in general.
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| The use of chlorine increased in 1936, particularly in the South 
where new kraft-paper mills are. springing up rapidly, forecasting | 
increased salt production. At least one large company already is 
reported to have perfected plans for a new chlorine plant in Louisiana. 

Imports, which were never large compared with domestic output, 
remained virtually unchanged in 1936, and exports declined. As in 
past years, exports exceeded imports by a wide margin. Table salt | 
predominates in the exports and crude salt in the imports. Increased : | 
activity in the fishing industry of the Eastern Shore of Virginia has _ 
resulted in a steady increase in imports of salt for curing fish, and in | 
1936 they almost equaled the combined receipts of the two customs : 
districts, Maine and New Hampshire, and Massachusetts. oe : 

a PRODUCTION. ne 

| The vast resources of salt in the United:States tend to foster over- 
development, and existing mines commonly are idle part of the year. | 
This situation has led to consolidation of some companies. Usually 
there are no seasonal changes in the level of the salt business. Local 

- conditions, such as canneries that consume large quantities of salt 
during their canning season, may affect consumption in some parts 
of the country, and the rainy season on the west. coast influences the 
production of solar salt, but the. variation in a year for the entire — 

-—  countryis smal 0 | 
Minerals’ Yearbook, 1936 (p. 920), contains a directory showing 

producing companies, location of. plants, and class of salt produced, | 
marketed, or used by them. The following. changes and additions 
to this directory bring it up to date through 1936. 

In 1936 the Arden Salt Co. and. the Leslie California Salt Co., 
operating in Alameda County, \Calif., were consolidated and now 
operate as the Leslie Salt Co. (address, 310 Sansome Street, San 
Francisco, Calif.). The Irvine Salt Co.,, Tustin, Calif., started 
operations but made no production. The ‘Michigan Chemical 

___Corporation, producing evaporated_salt_and_ bromine, started _opera-———_____ 
tions at St. Louis, Mich., and the Great Lakes Chemical Corporation 
had a plant under construction at Filer City, Mich. At Carlsbad, 
Eddy County, N. Mex., salt recovered as a part of the process of 
refining potassium salts at the plant of the Potash Co. of America 
was marketed by the Salt Supply Co., Carlsbad, N. Mex. Oo 

Further interest is attached to the merger of the Leslie-California 
Salt Co. with the Arden Salt Co., which has interesting and unique 
methods of harvesting the solar salt, as the Alviso Salt Co., previously | 
taken over by the Arden Salt Co., pioneered in the methods of har- : 
vesting solar salt. 7 

By one of the methods employed a Diesel-powered harvester, 
especially designed for handling crude salt, travels across the pond, 
picks up the salt that has been deposited on the bottom of the pond, 
and unloads it in dump cars that run on a portable track alongside. 
Another method used is to harvest the salt automatically with a 
tractor-powered machine having an endless belt that picks it up and. 
conveys it to dump cars hauled by a miniature gasoline locomotive.: 
The salt goes in cars to the washer, to an elevator conveyor, and 
thence to outside storage piles, where it is kept until final shipment is 
made. The steep sides of the storage ‘piles become caked with a 
hard crust that isimperviousto thérain-” =
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Production by States —Michigan continued to be the leading salt- 
producing State, followed by New York, Ohio, Louisiana, and Kansas. 

Salt sold or used by producers in the United States, 1984-36, by States 

| | | 1984 1935 1936 
| State | | 

Short tons Value Short tons Value Short tons Value 

California.................-...| 341,893 | $2,026,376 | 356, 222 | $2, 182,643 | 368,290 | $2, 576, 873 
Kansas..-.-.-.--.------------- 768, 133 | 2, 949, 930 608, 204 | 2,309, 482 704, 164 2, 580, 166 
Louisiana..-......-...-..-----| 567,280 | 2,854,785 | — 702,990 | 2,514,806 | 918,414 | 2, 436, 971 
Michigan__.....--.-....------| 2,012,370 | 5,470,684 | 2,128,171 | 5,337,536 | 2,354, 282. 5, 882, 718 
New York._....--.-----------| 1,866,280 | 5, 263,394 | 1,927,822 | 5,331,133 | 2,021, 983 - 5, 609, 932 
Ohio.................--...-.--| 1, 432, 292 | 2721, 167 | 1,487,315 | 2 697,858 | 1,633,056 | 2, 545, 027 
Puerto Rico.......--.-------- (4) (4) 12, 582 51, 723 10, 951 43, 706 
Texas__....-.-.--.-.---------- 208, 979 612, 586 268, 809 563, 514 316, 006 615, 815 

. Utah__...--------.----------- (1) () 57, 625 163, 639 56, 480 168, 706 
West Virginia._.......-...--.. 66, 766 884, 342 65, 968 433, 855 117, 401 719, 382 
Undistributed 2__.....-.-.--.. 348, 072 567, 533 311, 189 251, 632 327, 909 . 126, 882 

7, 612, 074 | 22,850,797 | 7,926,897 | 21,837,911 | 8,828,936 | 23, 306,177 

3 Included under “Undistributed”’. i. 
21934, Nevada, New Mexico, Oklahoma, Puerto Rico, Utah, and Virginia; 1935, Nevada, New Mexico, 

Oklahoma, and Virginia; 1936, New Mexico, Oklahoma, and Virginia. . . 

| _ Evaporated salt.—Evaporated salt, produced either from the original 
brine of wells and ponds or from brine obtained by forcing water into 
beds of rock salt and withdrawing it for processing, represented 29 
percent of the quantity of salt produced in 1936. The output, 
2,539,597 short tons valued at $15,581,148, increased 9 percent in 
quantity and 5 percent in value over 1935. These figures include salt 
blocks made from evaporated salt and sold mostly for cattle licks. 
In 1936 the production of salt blocks from evaporated salt amounted 
to 134,586 short tons valued at $965,114, an increase of 7 percent in 
both quantity and value over 1935. The average value per ton of all 
evaporated salt was $6.14, 20 cents less than in 1935. Due to the 
processing methods applied to this class of salt, the average unit value 
is higher than that of rock salt. | | 

Michigan retained first place as a producer of evaporated salt, fol- 
lowed by Ohio, New York, California, and Kansas. In 1936, 38 
plants reported. sales of salt processed by vacuum-pan or grainer 
systems, 18 sold solar-evaporated salt, and 17 made blocks from evapo- 
rated salt. , 

Evaporated salt sold or used by producers in the United States, 1935-36, by States 

. 1935 1936 

State TTT TTT 

Short tons Value Short tons Value 

California......--..--.------ eee eee 350,220 | $2, 155, 634 360,840 | $2, 543, 348 
Kansas.....-_-.-------------------------------- 229, 570 1, 562, 840 248, 099 1, 650, 792 
Michigan ....-....-..-.-.-..--.-------.------- 732,327 | 3, 842, 224 836, 524 4, 240, 331 
New York .._....-....-.-22--2sssssssesseee 377,985 | 3,412, 540 388, 278 3, 443, 644 
Ohio______.1----------------------------------- 386, 005 2, 443, 470 414, 046 2, 264, 991 
Puerto Rico_..._....-.-----------------..-------- 12, 582 51, 723 10, 951 43, 705 
West Virginia !_._......-.-.------------------- 65, 968 433, 855 117, 401 . 719, 382 
Undistributed ?...-1_ 222222222222 175, 385 870, 665 163, 458 674, 955 

. 2, 330, 042 14, 772, 951 2, 539, 597 15, 581, 148 

1 Includes a quantity of salt content of brine for chemical use reported as evaporated salt with value as 
evaporated salt. 

4 Louisiana, New Mexico, Oklahoma, Texas, and Utah.
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| Rock salt-—The output of rock salt was 2,009,579 short tons valued _ 

at $6,003,054 in 1936 compared with 1,759,242 tons valued at 

$5,510,413 in 1935, an increase of 14 percent in quantity and 9 percent 

in value. The average value of rock salt in 1936 was $2.99 a ton, 14 

cents less than in 1935. The figures for rock salt include pressed 

blocks made from rock salt which amounted to 34,489 short tons 

valued at $222,864 in 1936, an increase of 40 percent in quantity and 

43 percent in value over 1935. Nineteen plants reported production 

of rock salt in 1936, and seven plants produced blocks. In 1936 New , 

York, Louisiana, Kansas, and Michigan produced 93 percent of the | 

rock salt mined. Other States reporting production of rock salt were 

Texas, California, Utah, and New Mexico. On account of the small 

number of producers of rock salt and salt in brine for chemical manu- 

facture and of rock salt and evaporated salt in certain States, it is 

impossible to show either rock salt or salt in brine used for chemicals 

separately by States, if State totals for all classes of salt are published. 

- Rock salt sold by producers in the United States, 1932-36 : 

nnn oe 

Year Short : Value | Year Short tons Value 

| 1932.........--------------] 1,584,731 | $5, 100,779 |} 1935.---------------------| 1,759, 242 | $5, 510, 413 
1933_...._-----------------| 1, 784, 992 5, 570, 352 || 1936_._.-------------------| 2, 009, 579 6, 008, 054 

1934_..._------------------| 1, 918, 182 6, 306, 095 
. 

. 

Salt content of brine—The quantity of salt in brine sold or used by 

producers for the manufacture of chemicals in 1936 was 4,279,760 

short tons, an increase of 12 percent over 1935. This class of salt 

represented 48 percent of the total output and was produced at 10 

plants—at Cameron and Iberville Parishes, La. ; Detroit and Wyan- 

dotte, Mich. (2 plants); Barberton and Painesville, Ohio; Tully, N. Y.; 

Benavides, Tex.; and Saltville, Va. | - 

Pressed blocks——The production of pressed blocks from both | | 

______eyaporated_and_rock salt_reported by the original producers of the 
galt and shown in the following table does not represent the entire 

pressed-block industry, as some firms that do not produce salt make 

pressed blocks from salt bought in the open market. The total 

production of blocks in 1936 was 169,075 short tons valued at $1,187,- 

978, an increase of 12 percent in both quantity and value over 1935. 

Eighty percent of the blocks were made from evaporated salt, and 

the output of each class increased in 1936. Pressed blocks from 

evaporated salt are made chiefly by salt producers in Kansas and 

Michigan, but are also produced in California, Texas, Utah, Ohio, 

Louisiana, and New York. Pressed blocks from rock salt are made 

chiefly by producers in Louisiana and Kansas, and small amounts are 

made in Texas.  — 

Pressed-salt blocks sold by original producers of the salt in the United States, 1932-36 

On 
From evaporated salt From rock salt Total 

Year $$ |__| 
Short i Value Short i Value Short i Value 

1932__.......------------------ 119, 238 $848, 194 26, 504 $153, 251 145, 742 | $1, 001, 445 

1933_......-.-.---------------- 152, 670 | 1, 129, 821 30, 505 168, 834 183, 175 1, 208, 655 

1934......--------------------- 139, 445 999, 170 29, 344 166, 269 168, 789 1, 165, 439 

1935.......-----.-------------- 126, 005 900, 040 24, 691 156, 002 150, 696 1, 056, 042 

1936.22] 184, 586 | 965,114 | 34,480 | 222,864 | 169,075 | 1, 187, 978 

Cc
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| at _. SHIPMENTS 7 | 
| _ Shipments of evaporated and rock salt in the United States in 1935 

and’ 1936, given in the following table, were compiled from reports 
of producers. No account was taken of reshipment’ beyond the 
original destination indicated when the salt left the producing plant: 
The figures contain no salt shipped by jobbers, dealers, or producers 
shipping salt obtained from other producers. | oS 

Distribuiton (shipments) of evaporated and rock salt in‘ continental United States; 
oe : 1935—36,.by States, in short tons. — et 

re : i EP OBB 1986 E 
~" * Destination — a | 

a ST - + Evaporated |. “Rock. -| Evaporated |. Rock: | 

| Alabama. ---..----2---------22 Leite eee] 6080 | - 80,620 |: 6, 463 | 28,802 , Arizona. _.__-......-.---------------------- 6, 262 1, 226 6, 602 1, 238 
Arkansas_--__---.---2----+------------ 2-2-2 ee 9, 628 15, 323 4,711 18, 604 

. California.._.-----.------2-2---22-- ed 220, 249 | — 6, 233 | 222, 858 | 7, 250 
Colorado-.--__--.....-.----.-------22---- nee eee 13, 996 -. §,948 |]. 12, 026 4, 506 
Connecticut. _....---.--------.---- 222i 18,091 5, 134 13, 716 . 6, 629 
Delaware_...-...---------------------------- 2, 549 - 13, 816 3, 515 | 32, 622 
District of Columbia___.-......-..----2--- Le 4, 943 _ 1,462 4, 660 1, 161 
Florida. --...--------.-------------------------- 5, 343 18, 901 5, 391 15, 709 Georgia. 2-...--_.--.-.---.---------------------] 12, B45 I. 39,312 13, 464 35, 443 
Idaho. _.---------2------------------- eee eee] ~ 9, 880 494 © 11, 512 | 445 

| Illinois. ..----------------------------- 2 eee - 202, 513 119, 595 229, 343 134,509 
Indiana. -.--------.---------------------.------ 64, 999 46, 582 - 72, 519 47, 126 
Towa_-.---------------------------------------- 49, 731 58, 446 48, 199 57, 599 
Kansas_.__...---------.--.--------------- 26, 894 126,013 ° 19,511] =. 71,625 - 
Kentucky.--..-------------------------------..| 27,949 | «16, 596 © 81, 463 19, 127 
Louisiana. -_.-.-----+---------------------sehieif ) 5,278] 44,888 | 4806 | 46, 95 
Maine. ...-...-------.-------------------------|.. 8,581]. » 14083{ 9/293 20, 023 
Maryland. _.__..-----------------22-----2--22-} 21,628] 20, 315 _ 25,357]. 28,004 
Massachusetts. ._..----------+--1------2s2----]. 61,449 33,671}. . 59, 187 _ 82,.680 
Michigan. -..-..-----------L---------------2.--| 206,204} 40,022 | ~—>—s«-298' 311 40, 205 
Minnesota. - -.----.2----------2-----i---2e----| .. | 64186 | 49, 694 ‘| 62, 149 ||. . , 64,670 
Mississippi... .----.-----------2--------------] 2, 226 27, 266 2, 136 |. 25, 104 
Missouri_..--.----.-------2--+---2----leele---| | 51,828 | = 839, 200 FC 44, 825 |: 43, 303 
Montana.___._-.--..-.------ een 12, 836 -: 1,801 11,351 | | 969 

: Nebraska. _-.---------------------------------- 20, 478 25, 232: 17, 655 | 27, 059 
Nevada_....-.--.--------------22------ eile! °2,116):° °°. 65 2, 143 133 
New Hampshire. _.---------.-----+.------22--_] 5,534 | —s_, 26, 657 7, 046 27, 485 
New Jersey... .-------------------- fey 53, 509 | - 85,340 | 67, 423. .. 104, 528 
New Mexico. .---_-.---.--2--------------------|. 5, 629 2, 976 2,117 6,959 

: New York. ._----------------2------2----------| «188, 354 292, 213 194, 077 — 325, 806 
North Carolina... _.-.-----------.--.-...------| °°. 30,418 |. - 33670 . 38,279 | 32, 461 

. North Dakota.___---__.------_------_2-2 2 Lee 10, 117 4, 577 9,441 | 5, 361 
Ohio_-__-----2----2-------- eee ee 123,078 | - 52,864; . 140,761 |: 64, 250 
Oklahoma._.-.--------.----------..----.------|. 23,6830] . 16,081 14,565} = ~—-:16, 786 
Oregon.._--------------------------------- =e 24, 462 304 26,521] + 546 
Pennsylvania-_-----2--.-------------2---- flee. 107,278 |; 82,360 - 111,029. 98, 736 
Rhode Island _-_---.-.---.---------------------| | 5, 956 6,871 | _ 11, 640 6, 821 
South Carolina. _.._.-----.-- 222-2222 ee 8,063 | . 13, 675 7,918 |. 12, 558 
South Dakota. _-_...---__--.------------- 2 _. 11, 826. . 9, 987 -9, 747 | 10, 222 
Tennessee....-----_---------.----.---- 2-2 eee 21, 081 | 38, 552 19, 811 33, 082 
Texas. ----------.--------------- e+ ee 41, 244. | — 109,779 | _. 40, 454 102, 601 
Utah.-.--.------------------------------e- 10, 723 2, 894 11, 800 | . 1,204 
Vermont-_-...-----.---------------- eee 6, 232 I, 409 6, 167 |: 3, 386 
Virginia.-..--------.--------------------------- 46, 673 12, 030 |. 43, 737 20, 803 
Washington.._..-__-.--_----.----------_-1.--_- 55, 278 2, 169 62,607 | — 1, 471 
West Virginia._.__-..-.-.-------_-----------_- 71, 466 - . 84,921 124, 412 29, 987 

Wisconsin....-.-..----------.-------------- 90, 762 16, 577 99, 655 22, 867 
Wryoming._____------------------------------- 5, 851 "1, 845 5, 983 1,121 
Undistributed ?_______------..---2----- 22 ee 259, 936 109, 504 311, 651 284, 542 

Total shipments. _-_-_---.----.----____-- 2, 330, 042 1, 759, 242 2, 539, 597 2, 009, 579 

1 Subject to revision. . . 
2 Includes production of Puerto Rico (evaporated salt); exports to Australia, Canada, Central America, 

Cuba, Mexico, South America, and other countries; and shipments to unspecified destinations, including 
Alaska, Hawaii, and Puerto Rico. : |
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| - Shipments of salt. to noncontiguous territories, 1935-36, 1m short tons — | 

| 1985 1936 

ee Territory | . 

a Co Short tons Value Short tons |. “Value — 

Alaska terete | 8129 $132, 690 9,841}  * $142, 746 
American Samoa.-.-.---------------------------- 2 123 3 194 
Guam.....-.---------2-2-2 2s ee ee eee] 46 —-1, 258 39 _ 934 

, Hawall.cs.-2-.02-.0 esses esses eeeeeeeeeeeef | 7B] 53,188... 1,856] 48, 519 . 
Puerto Rico...--...--------------------ee eno 915 23,471|  —«-:1,028 | Ss«i8, 196 

7 Virgin Islands........-.-.----2-----------------| ss 22 a77 | a "418 | 
Wake Island... -.....---------------w--25---2t eevee ee beer ene [ence een eee] OD i 29 

| oP yaeg7 | ana is2 | 12,778 | 216, 086 
a 

1 Less than 1 ton. - oe eo oe 
USES 

| Salt is employed for so large a variety of purposes and marketed 
go widely throughout the country that satisfactory figures have never : 
been compiled of quantities used annually for even the most common 
uses. It is possible, however, to show salt production by methods of 

. manufacture, asin the following table, and to quote estimates by 
| USCS. ae 

Salt sold or used by producers in the United. States, 1985-36, by methods of 
manufacture oo CS 

ee te ee Pe nae PO 1936 

a a Method of manufacture.“ Po a 

moby ae os peg et, > | Shorttons'}: Value |. Short tons _-- Value | 

Evaporsted in open: pans or grainers..:._.._...--.-:-2.|' . 466; 327 | $3, 738, 642 595, 143'| $4, 352; 907' 
Evaporated in vacuum pans....-..-..---1-------------| 1,390, 587 | 8,835,410 | 1,457,364 | 8,910, 069 
Solar evaporated .........-.-..------------------------- 347,123 | 1, 298, 859 352,504 | 1,353, 058 
Pressed blocks from evaporated salt__.....--.2-------.--].. - 126, 005 900, 040 134, 586 965, 114 
ROCK .----------------nenen-e------e-eseeees-s---------} 1,734,551 | 5,354,411 | 1,975,090 | 5, 780, 190 

____ Pressed blocks from rock salt. ...-..-------------------- 24, 691 156, 002 ' 34,489 | 222, 864 
Salt in brine (sold or used as such) -'--------------------| 3, 887, , 004, 4, 279, “1,721, 975 

Be 7, 996, 807 | 21, 887,911 | 8,828, 936 | 23, 306, 177 

Salt brine used for chemicals and never reaching the market as dry 
_ salt comprised almost half of the total salt produced in 1936, as in the 

last few years. Of the estimated domestic distribution of chemical . 
raw materials in the process industries, about two and two-thirds 
times as much salt was used as all other basic materials together. 
~The following estimate of salt consumption was extracted from a 

table on domestic distribution of chemical raw materials in the process 
industries.’ ee ae ae So 

re oT ‘Short tons} | Short tons 
Heavy chemicals.__.-.-.-. 4, 750, 000 | Soap and glycerine-_----_--- 40, 000 
Sugar and food products__- 1, 200, 000 Oils, fats, and greases.__..-._ 5, 000 
Leather, glue, and gelatines. 350, 000 | Glass and ceramics- ---- --- 3, 000 
Dyes and organic chemicals. 207, 000 | Other industries___.......- 1, 405, 000 
Textile processing.._...... - 40, 000 oo, . | | 

It is estimated that 85 percent of the total salt produced is used in 
process industries and 15 percent in other industries. 

1 Chemical and Metallurgical Engineering, Annual Review Number, February 1937; pp. 58-59.
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Additional uses have been found for chlorine derived from salt, 
which formerly was unsalable in the market, and the estimate of its 
use by industries is as follows: 

| Short tons | Short tons 
Pulp and paper__._.________ 1465, 33 Textile processing........... 11, 000 | Dyes and organic chemicals__. 80, 000| Total for process industries... 281, 000 
Heavy chemicals__.._.._..... 45, 000| Total for other industries... __ 38, 300 

| Of a total distribution of 319,300 short tons of chlorine 88 percent is 
used in process industries and 12 percent in other industries. 

The trend in consumption of chemical processes that use raw-salt 
derivatives, based on 1929 as 100, was given for 1930-36 as follows: | 

Trends in salt-consuming industries, 1980-36 1 oe 
[1929= 100] 

| 1930 1931 1932 1933 1934 19385 1936 

Plate glass._.-.................| 70.32] 87.75 34.69] 58.14 60.69 | 119.41 130. 00 | Rayon....-.---..--.------...-_| 10486 | 124.36 | 110.95] 175.86 | 171.75| 211.45] 297.83 Leather-......--------2---] 99.5 | 876 | 79.0 | 924 | . 96.1 | 103:8 105.7 Wood pulp..-----22222222c1] 986 | 6 89:8 | 77:1 | 392] 933 | 003 119.0 Soap.....------------..--......| 980 | 958 | 928 | 9873 | 805 | 915 | O80 Coal-tar dyes..--.....------..-] 77.62] 74.95 | 63.95} 90.50] 78.24| 149] 9544 Chlorine.-........---.-----...|  92:96| 90:95] 92:96] 107.54] 150.76 | 160.30] 180.9 

1 Chemical and Metallurgical Engineering, February 1937, p. 61. | 

Probably the greatest immediate growth of the salt industry will | 
a be expansion of chemical uses. The electrolysis of salt added many 

| 7 new outlets to the already multiple uses. In establishing electrolytic 
plants cheap electric current and availability of nearby markets are 
the principal factors to be considered if profitable business is to be 
developed. — : | | 

MARKETING oe | | 

Dry-salt price competition was keen the first part of 1936 but 
quieted down toward the end of the year. It was not ‘apparent in 
the scheduled prices, which remained about the same, but special 

| discounts, terms, and concessions said to exist made the actual prices 
vary widely. , - 

An active subject of contention was the sale of industrial salt in 
bulk. The salt industry has tried for years to eliminate bulk sales of 
salt to resellers of the salt, preferring to sell bulk salt direct to con- 
sumers in carload lots only and packaged salt to resellers, as they 
often found themselves in competition with their own salt when 
jobbers to whom they had sold the salt in bulk packaged and sold it 
to consumers at lower prices than the producer sold to the consumer. 
In some sections of the United States no bulk salt is being shipped at 
present, and it appears that the question has not yet been settled 
satisfactorily. 

FOREIGN TRADE 

Exports of salt decreased 31 percent in quantity and 16 percent in 
| value in 1936 compared with 1935. The main decrease was the 

60-percent reduction in shipments to Japan, although substantial 
declines occurred also in shipments to Cuba and Canada. These 
three countries accounted for 91 percent of the salt exported in 1936 

- against 94 percent in 1935.
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Imports of salt decreased slightly in 1936; smaller shipments from 
Spain and several less important sources were not quite balanced by 
larger imports from British West Indies and French Africa. 

Salt imported into the United States, 1935-36, by countries 
i Et TD 

1935 1936 

Country | 

Short tons Value Short tons; Value 

North America: , 
Canada. .-...--...--------------------------------- 6, 761 $16, 049 4, 200 $15, 689 
West Indies: 

British: 
Jamaica........-.--.--.-.---.---.---------- 13, 570 22, 133 17, 400 26, 705 
Other British_-_-__--.----.---.----~--------- 114 1, 150 2,710 4, 382 

Dominican Republic.....-------.--------------|------------|------------ 410 890 
French... .-.--.-...-----.-------------------- 20 194 67 207 
Netherland. -_-._-..----------------------------- 3, 445 9, 043 1, 339 3, 536 

Europe: 
France. ..--..--------------------------------------|------------+|------------ (1) 25 

- Germany. .....---.-.------------------------------ 212 1, 409 137 1, 483 
Netherlands...._.......--.------------.------------ 12 774 ll 870 
Spain__..-__.--.----.--------------------------- ee 12, 754 27, 795 2, 464 3, 482 
Sweden. .._--...---..-.---------------------------- 1 91 1 91 
United Kingdom......-.....----------------------- 384 5, 723 382 2, 896 | 

Africa: : 
Algeria and Tumnisia.___-.-------------------------- 9, 940 18, 628 18, 111 39, 248 

 Egypt...------------------------------------------- 4, 032 4, 782 3, 808 13, 188 

51, 245 107, 771 51, 040 -112, 782 

1 Less than 1 ton. 

Salt exported from the United States, 1935-36, by countries 

| 1935 1936 . 
Country | 

Pounds Value Pounds Value 

North America: 
+ —_.~Bermuds-.--.sss cc cccccssec ccs secs —____-43, §16- —_____ $6 nn _____ $882 

Canada. .....-...---.-------------------------- 93, 844, 746 205, 623 84, 935, 354 191, 766 
Central America: . 

British Honduras. ...........-.-----.------ 793, 360 4, 590 814, 450 4, 641 
Costa Rica..........-----.---..------------ 32, 188 312 28, 462 445 
QGuatemala........--.---------------------- 323, 383 2, 154 149, 642 967 
Honduras..........-...-.------------------ 342, 114 3, 292 337, 069 3, 242 
Nicaragua...........-..-..----------------- 586, 603 5, 697 434, 577 3, 969 
Panama..............-.--.----------------- 1, 275, 023 14, 489 1, 351, 105 14, 251 
Salvador........-.-..--.------------------- 323 13 10, 465 46 

Mexico.........-...-.-.-.----------- ee - eee 5, 241, 587 34, 987 5, 549, 136 41, 774 
Miquelon and St. Pierre Islands... -.....-.---- 90, 374 235 1, 056 21 
Newfoundland and Labrador.........-----.--- 68, 692 500 106, 455 551 
West Indies: 

British: 
Jamaica............--...-..------------ 17, 291 253 24, 245 245 
Other British_...-.......-...-.-.------ 13, 730 288 12, 507 316 

Cuba. ...-.-.-.-.-------------- ee 25, 417, 165 121, 540 18, 419, 798 97, 099 
Dominican Republic._...-......-----.----- 348, 186 5, 522 449, 684 8, 205 
Haiti_..........--.-- eee 21, 185 497 30, 135 503 
Netherland... .......-.....-.-----.--.--..- 166, 311 1, 968 118, 957 1, 784 

South America: 
Argentina..........-.-.------------------------ ‘12, 560 370 1, 260 35 
Bolivia.................---------------------.-- 457 16 1, 693 86 
Brazil_..........--.---------------------------- 2, 429 84 975 44 
Chile_........-------.-.---_--__..-------------- 100 11 |i... eee} 
Colombia- ......--.----..---.------------------ 41,323 696 45, 063 1, 204 
Guiana, British..........-.-....--.-.---------- 1, 100 110 |.-.--222 |e -- 
Paraguay....---------------------------------- 318 8 312 10 
Peru........-.....--.---..--------------------- 2, 260 47 13 5 
Uruguay...........-.-------------.------------ 3, 850 100 1, 950 50 
Venezuela........_..-_..._____----.-----.------|--------------|------------ 2, 625 44
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_... Salt exported from the United States, 1935-36, by countries—Continued. 

Oo Do, fous. 1985. 1986 
Country ee 

Be Pounds: =|. Value | Pounds Value i. 

Europe: 
Belgium,..._.---.- 2-2 39 $1 |---|. Denmark....._.2- 222 1, 950 62) | 1, 950 $63 
France.....-.--..-.------- 2-8 72 2 |_-------------]----- ee 
Irish Free State..._..__._.2_.-____2 2 5, 000 500 8, 480 833 Italy_._..---22 22-8. 120 3 |--------------]- ee . Netherlands...-...._._._.....22-------_.- || 1, 000 10 Norway.....-.---------_-----------_---2--.---.|_-_-------_-.-|..--.- 29, 280 | «554 

~ Sweden...-.-2-- ee 3, 900 100 |------.-------]-------- 28 a a Q) () ~ a Asian tted Kinedom.....------------2------------- 22, 600 308 23,900 | 299 
Sia: 

British Malaya______.....-_---__- 2 1, 242 92 .  ,0738 25 
.  Ceylon.._.2.2---- 2-2-2 eee |e ef 352 35 

| China____2.----- eee - 18, 444 1, 114 15, 738 | 746 . - Hong Kong___.._.. 2-2 45, 659 1, 092 31, 667: 804 
India, British.._._._..._--2---- ee 1,717 114 2, 297 192 
Indochina, French.____.-.____---.2.--_-_-____- 416 20 100 4 

-  Traqg--..--2----- eee e |e ed 78 - 2 
© Japan.__- 22.222 eee eee ----------| 92, 027, 055 100, 058 36, 910, 890 ~ 38, 830 

- Kwantung._..-22 222 ee 4, 930 205 6, 738 | - 217 
Netherland India_____..._________.______ 12, 132 494 10,340 |. 412 
Palestine__.-_-.-...-- 222. - 4,726 107 11,340 |. 227 
Philippine Islands___.-..___-____________... 361, 740 6, 920 452, 412 7, 078 

’ .Saudi Arabia_......-_____i22--_-_- 264 | - 16 ' 694 39 . 
Siam_...-.-- eee 716 48 2, 102 : 107 a4 Syria-..-...--.---2--- 22 ee |ee eee |e / 144 4 
Turkey....-------.-- 2 58 2 j..------------ |e ee 

_U~.S.S. R. (Russia)...0.- |e}. 5, 696 103 
Other Asia____-.2-2--2 2-2 eee 504 | 20 3, 890 119 . . Africa: . 
Belgian Congo___..._..__.--_-.--_--__ 8. 87 6 j---------- eee} 
British: af. | 

Rast. .-.----------2 2-2-2 eed 2, 248 65 3, 620 118 
Gold Coast__.......--2-- 2 ee 1,312 45 585 24 
South (Union of)__--__--------_2 28, 605 354 15, 686 421 

Egypt-...--....2---- 22 1, 950 75 ju--------- fee 
Morocco.-_.......---.-.-----------------___- 3, 900 125 45, 000 259 
Portuguese: a 

Mozambique..-.-____-..--.-.--2--2 eee. |_-_--.---e-_ |e 200 5 
Other Portuguese. _.______._______________]} 48 2 |--------------|-------_- ee 

Oceania: 
British: . ; 

Australia__.__.-.2222 2 eee 2, 381, 682 24, 249 1,880,046; = 22,040 
New Zealand.__..._...-_.-------__ ee 470, 665 5, 451 1, 259, 015 | 14, 271 

' +» Other British...2.-222_-- 222 -e 4, 868 95 8, 348 §1 
French--.___.-.--------- 2 326, 206 3, 752 818, 992 3, 593 

_ 224, 425, 029 549, 522 | 153, 947, 979 463, 670 
——— 

'Ineluded with Turkey in Asia. 

; WORLD PRODUCTION | 

The widespread production of salt among the nations of the world 
is shown in the following table,
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: World production of salt, 1931-35, in metric tons — 

. [Compiled by M. T. Latus, of the Bureau of Mines] ._. 

Country ! 1931 1932 1933 1934 1935 

: ee LE ers fe | ES, | 

North America: 
‘Canada......_._-__.------------------- 231, 885 | 237, 025 262, 546 293, 960 324, 975 

Costa Riea.....__--------------------- 3, 000 2, 700 2, 900 | 3, 330 3, 500 

.. Cuba....2l1-------------- +--+ --------- 22, 680 31, 751 35, 000 20, 964 36, 921 

Mexico......_-._-__--------------------- 87, 104 81, 476 90, 730 4% 57, 746 

Nicaragua. .....----------------------- (?) (?) 28 |_____u_-.---|------------ oe 

Panama. ._.._._._-..-.-.-------------- 1, 035 6, 000 2, 604 4, 947 5, 541 . 

- _’ United States: , oo. 

Rock salt.....-.-------------------| 1,682,066 1, 437, 636 1, 619, 309 1, 735, 600 | . 1, 595, 949 

Other salt....... _-----------------| 4,993,028 | 4, 375, 549 | 5, 279, 769 5, 169, 921 5, 595, 173 

West Indies: 
a 

British: . ae 

Bahamas 3. __..-.-------------- 12, 447 254 2, 865 3, 175 845 

!: Grenada (Windward Islands) - 181 |_..---_-----|_------------]------------|------+----- 

Leeward Islands 3__----------- 2, 353 7711. 35 1,357/ . ® 

Turks and Caicos Islands 3- --_- 27, 361 20, 956 24, 960 18,963 | . — 28, 803 

Netherland °?.__..----------------- 6, 352 11, 502 9, 401 6,479 | | 3, 781 

South America: 
Argentina 4._...------2----------------| 159,372 181, 138 205, 568 194,443 | — (’) 

. Brazil_....2.--------2.---------------- (2) — (2) 153, 045 77, 768 (2) 

. Chile.._...2...--_--------------------- QQ. 26, 000 44, 649 31, 210 36; 453 

Colombia ...._....-------------------| | 29,000 29, 000 29, 000 29, 000 - 29, 000 

Ecuador: 
’ Rock salt_..-.--------------------- 148 |.----------- 109 114 | - 119 

Other salt.._-_.-.-----+-----------] 28, 858 5 28, 000 35, 428 28, 902 32, 039 . 

Peru__.....--------- -----------------] 30, 727 31, 394 33, 622 34, 343 |. 35, 000 

: . Venezuela. .:..------------------------ (?) 23, 648 ©) 28, 357 (2) | 

Europe: . e 

eS ~ Austria: . . : 

. °°. . Roek salt_.:..-.---.--------------- 862 912 1, 075 864 1, 257 

mo, Other salt_____...----------------- 122, 612 170, 570 140, 669 163, 732 . 198, 209 

| Bulgaria: 
Rock salt___..._------------------- 38, 900 3, 380 6, 000 6, 138 5, 330 ’ 

Other salt_.......----------------- 40, 568 24, 040 14, 000 48, 722 - 36, 629 

: Czechoslovakia..--------2--------2---- 190,179 |. 177, 413 156, 565 147, 299 163, 843 

rance: Do 7 | 

Rock salt and salt from springs_..-| 1, 518,310 1, 483, 820 1, 615,890 | 1, 673, 280 1, 549, 197 

. Other salt___.....-.--------------- 389, 340 166, 760 513, 250 398, 070 348, 505 

Germany; |. | - 
"Rock salt....--.---.-------.-------| 2, 086, 884 |> 2,115,688 | 1,841,276 | 2,024,194) 2, 077, 322. 

Other salt_.__...------------------ 490, 975 485,379 | — 426, 297 509, 316 525, 515 . 

Gr00¢0---------- 222 neon en nmnn nro (?) (2) 73, 448 107, 696 113, 980 

: aly: 
7 Rock salt_....._.--.--------------- 327, 174 332, 315 344, 091 393, 306 483, 438 

Other salt__.-.--.----------------- 759, 249 599, 810 709, 413 576, 742 | 669, 362 . 

—_—_--—___—_—]fal 8s cs se ce eee — : ______ 880 888 __ 1, 572 ee 8388 

Netherlands: Rock salt_.....----------|' ° 56, 141 8 60, 765 6 64, 949 74, 759 70, 963 a 

: Poland..-.-----.---------------------- 561, 089 491, 508 449, 492 506, 383 §15,:094 

_. Portugal §.....-.---------------------- 17, 010 55, 049 . §5, 315 56,511 | —-81, 965 

Rumania: Rock salt..-...-.----------- 254,808 | . 288,070 281, 131 308, 723 323, 996 

pain: . a . 

Roek salt_...-..---.--------------- 155, 448 152, 683 156, 756 160, 023 © (2) 

Other salt_._.......--------------- 733,860 | 806,518 772, 460 602. 308 (2) 

Switzerland..__..--.------------------ 87,727.| 82, 692 80, 348 81, 596 79, 757 

U. 8. 8. BR. (Russia) 7__.... ...---------| 3, 181, 500 | 2, 636, 400 | . 2, 734, 000 3, 544, 000 4, 349, 500 

: United Kingdom: re oe 

. Great Britain: 
> Roek sd]t_..._-._-_.------------ 18, 134 17,156 | = 19, 835 17, 650 ‘16, 571 

. ° ... Other salt_..--..--------------| 1,897,376 2, 223,141 | 2,370,766 | 2,528, 634 2, 713, 377 

Ireland, Northern: | 

>. Roek salt_:...2.---.---------.-] 3, 764 2, 725 2, 107 3, 583 3, 282 
| Other salt___..---------------- (2) | 8, 747 9, 412 10, 500 10, 199 

: Yugoslavia... .....---------+----------- 52,745 52, 846 45, 115 41, 922 43, 549 

' Ceylon. ..--.--.----------------------- 45, 539 ‘17, 987 8, 354 63,449 41, 612 

China 8. .....--------.------+---------]} | 2): - | 3,120,000 3, 170, 000 3, 220, 000 (2) ; 

Chosen......-------------------------- 138, 000 138, 000 138, 000 138, 000 138, 000 

. -Oyprug §_ 2.222 2-.-------------+---| © 3,000 3, 000 3, 000 3, 000 3, 000 
India: 

British (including Aden): 
Rock salt....-.--..------------ 164, 491 _ 174, 804 ' 172, 895 182, 047 181, 214 

Other salt._....-.-------------| 1, 704,431 1, 466, 911 1, 566, 986 1, 813, 172 1, 798, 227 

Netherland -.--.-..------------------ 244, 080 236, 283 108, 722 92, 370 (2) 

Portuguese 5___....---------------- 12, 000 12, 000 12, 000 12, 000 12, 000 

Indochina. -........-..----------------- 32, 880 28, 683 69, 421 129 33, 182 

Iraq 9......--...-.-.------------------- 7, 299 5, 306 3, 739 5,333 | 7, 035 

Japan: 
Japan proper 10____......---------- §21, 125 572, 497 630, 837 676, 302 604, 323 

Taiwan.....----------------------] 199, 049 122, 110 191, 935 191, 577 (2) 

See footnotes at end of table.
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World production of salt, 1931-35, in metric tons—Continued _ 
ee SSSSSSSSSSSSSSSSSSSSSSSSSeeeeS 

Country 1931 1932 1933 1934 1935 

. Asia—Continued 
Palestine 

Rock salt_...-.-2------ ee. 1, 259 979 878 859 867 
Other salt_....--.-.---_-_-_ 22 7, 594 8, 046 8, 404 9, 389 (2) 

Philippine Islands__.._._.__.-..._.___- 42, 570 35, 489 37, 938 (2) 001. (2) 
Siam _~_..-..----2----2---..--------.__| 11196, 400 (2). (2) (?) (2) 
Syria 5__..2 2 10, 000 10, 000 10, 000 10, 000 10, 000 
Turkey 5._.....------_- 100, 000 100, 000 100, 000 100, 000 100, 000 
U.S8.S. R. (Russia)... 22 e- (7) (7) (7) (7) ~*% Africa: ’ | Algeria._...-..-...2-22-_-___ ee 36, 161 57, 605 77, 878 42,885 | 67, 990 Belgian Congo ’____.._-.______________ 80 80 80 80 - §0 
Canary Islands $_.______._________.___. 2, 000 2,000 | 2, 000 2, 000 2, 000 Cape Verde Islands-_--__-.____..___.._- 11, 075 (2) (2) (2) (2). 
Egypt3_._..22 22 102, 873 142, 097 136, 426 288,470 |. 256,851 Eritrea.........-.-------- ---___ 8 80, 000 128, 000 92, 497 (?) o (2) 
Ethiopia: Rock salt._.......-_.-___.__ 20, 000 25, 000 10, 000 10, 000 | 10, 000 French West Africa__..__..__.._______ 6, 000 1, 600 (2) ~ 1, 200 (2) 
Kenya Colony. _.___-...--__..________ (2) 194 2, 540 1, 760 2, 845 Libya (Italian Africa): 

Cyrenaica5______..-.____-_-__---. 10, 000 10, 000 10, 000 10, 000 10, 000 
Tripolitania?_...........-______.-- 20, 000 20, 000 20, 000 20,000 | 20, 000 Mauritius 5,-2.2. 2-2-2. 1, 500 1, 500 1, 500 1, 500  - > 1,600 Morocco, French______.....---_-_____- 8, 000 8, 000 8, 000 1, 063 : 4,194 Nigeria §......_-.- 2 400 400 400 400 : 400 

Portuguese West Africa (Angola)5_____ 25, 000 25, 000 25, 000 25, 000 25, 000 
Somaliland: 

British §._...2222 22222 -e 15, 000 15, 000 15, 000 15, 000 15, 000 - French. .._...---..-----_---__--_.. 14, 000 30, 792 50, C00 48, 000 > 60, 000 
Italian......2-- 28 240, 000 159, 100 216, 317 (2) QQ). 

South-West Africa: Rock salt_...__.__. 1, 093 2, 102 3, 144 2, 800 -5, 624 
Sudan, Anglo-Egyptian._________.____ 11, 437 (2) (2) 24, 421 . 26, 960 . Tanganyika Territory___.__.-.._._____ 6, 845 6, 255 7, 325 7,418 |. 6, 916 
Tumisia........--.......----------.-_.- (2): (2) 86, 511 86, 966 | 79,689. Uganda. -_.-..__2- ee 1, 908 (2) 1, 516 4, 950 3,180. Union of South Africa.......-..-_.__.- (2) 62, 092 88, 174 83, 233 (?) . - Oceania: 
Australia: 

South Australia___....-...._.____- 69, 768 61, 027 59, 527 62, 063 79, 255 
Victoria §____.-222 ee 50, 000 50, 000 50, 000 50, 000 50, 000 
Western Australia 5.._..__._.______ 4,001 2, 815 (2) 2, 713 - (2) 

Eee 

1 In addition to the countries listed salt is produced in Bolivia, Gold Coast, Madagascar, and Southern 
Rhodesia, but figures of production are not available. 

2 Data not available. 
3 Exports. . 
4 Railway shipments. 
5 Estimated annual production. 
6 Sales. 
7 Output of U.S. S. R. in Asia included with U. §. 8. R. in Europe. . 
8 Includes Manchuria. 
9 Salt issued by the Government for sale. 
10 Year ended Mar. 31 of year following that stated. The figures do not include output from salt beds which, although situated on Government beach lands, have no fixed areas. 
11 ‘Year ended Mar. 31 of year following that stated. 

BROMINE 
The figures for bromine production in this report comprise’ the 

| quantity of bromine recovered by the producers from natural brines 
and the bromine content of bitterns used by producers in the manufac- 
ture of bromine compounds. The largest part of the bromine output 
reported is not sold as bromine but as ethylene dibromide, potassium 
and sodium bromide, and other bromine compounds. In 1936 the 
bromine produced amount to 20,609,025 pounds valued at $4,038,438, 
an increase of 25 percent in quantity and 16 percent in value over 1935. 

Bromine and bromine in compounds sold or used by producers in the United S tates, 
1982-386 
eee 

Year Pounds Value Year Pounds Value 

1932____.-.-------.--.----| 5, 727, 561 $1, 182, 569 |} 1935._._.....-...-._--..-.] 16, 428, 533 $3, 483, 239 
1933...--------------.--.-| 10, 147, 960 2, 040, 352 |} 1936..._._-------.-------_| 20, 609, 025 4, 038, 438 
1934_.._._..--.-----_--_.| 15, 344, 290 3, 227, 425 
aE
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The Ethyl-Dow Chemical Co., which began to extract bromine . 

directly from sea water at Wilmington, N. C., in 1934, is the largest | 

producer of bromine in the United States, and enlargement of the | 

plant in 1936-37 is reported. Other companies that produce bromine 

are the California Chemical Co. (address, Newark), Chula Vista, | 

Calif.; Michigan Chemical Corporation, St. Louis, Gratiot County, 

Mich. ; Rademaker Chemical Corporation, Eastlake, Manistee County, a 

Mich.; Morton Salt Co. (address, 208 West Washington St., Chicago, 

Ill.), Manistee, Mich.; the Dow Chemical Co., Midland, Mich. ; | 

Pomeroy Salt Corporation (address, Pomeroy, Ohio), Minersville, | 

Ohio; Excelsior Salt Works, Inc., Pomeroy, Ohio (idle, 1936); Texaco 

Salt Products Co. (address, care of The Texas Co., Houston, Tex.), | 

Tulsa Okla. (idle, 1936); J. Q. Dickinson & Co., Malden, W. Va.; 

Liverpool Salt Co., Hartford, W. Va.; Ohio River Salt Corporation, : 

Mason, W. Va.; and Westvaco Chlorine Products, Inc., South Charles- 

ton, W. Va. It was reported that in 1936 a plant for the manufacture 

of bromine was under construction at Filer City, Manistee County, 

Mich., by the Great Lakes Chemical Corporation. No production 

was reported. 
The figures for the value of bromine reported to the Bureau of | 

Mines by the producers represent the value of the bromine f. o. b. | 

plant or shipping point. The average unit value for 1936 was 20 

cents a pound compared with 21 cents in 1935. According to Chemical 

and Metallurgical Engineering, the wholesale price per pound of bulk 

bromine quoted in the New York market from 1926 to February 1931 | | 

was 45 to 47 cents. The price quoted March 1931 and continuing | 

through 1936 was 36 to 38 cents. 
Foreign trade —Imports of bromine, potassium bromide, and sodium 

bromide, which at one time represented the chief imports of bromine 

products, are at present only a small part of the total, the largest part | 

being ethylene dibromide used in the manufacture of ethyl gasoline. 
Importations of ethylene dibromide have fluctuated greatly since 1928 

___-when-imports-of-283,205-pounds were first.reported separately. The. ___ 
largest importation was 3,024,484 pounds in 1930, but in 1933 the 

quantity had declined to 290,410 pounds. Imports increased to 

477,005 pounds in 1935 and jumped to more than twice that quantity 

in 1936. - 
The following table shows bromine and bromine compounds | 

imported for consumption in 1936, by countries. 

Bromine and bromine compounds imported for consumption in the United States in 
1936, by countries 

. . . ° Other bro- 

Bro, |Ammoniom| Ethylene dbro- | Potassium | Sodium | mine com 
Country | | or dor oo) oe Tr 

3lo|2]| oe o © o © 3 o | 3 o 

ei3;/8s/3); 8 | 3/8/28 ;38;28/]81)4 | 
alela |e | & Sle} ses | ale] S 

Germany...............| 9] $10| 2,202] $815/1, 028, 977|$173, 809|36, 897/$13, 114/23, 109/$6, 417} 7, 933/$8, 060 
Gibraltar. _..-222222222|.--_|..--|------|------| 224,904] 37, 077|-.._-|-------[------]------]------]----- 
Japan_.._.-..--.--------| 18] 30)-----.]-.----|---------|--------]------]-------|------]------[------}---- o> 
Miquelon and St. Pierre 
IslandS......-........|.---|_---|------|------|-------+-J--------|------[----e--fec-nesf-=-22-] 641] 2, 305 

Salvador_.....-.---.---.|----|----|------]------|---------|--------|------]-------]1L, 023 2, 924|._..--]------ 

Switzerland_..........-_|----|----|------]------|---------]--------]------]-------|------]------ 22, 656/13, 686 

~e7| 401 2, 202| 815|1, 253,971) 210, 976(36, 897| 13, 114|34, 132) 9, 341/31, = 051 
oo a
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: so . . CALCIUMECHLORIDE | ae 

: The calcium chloride reported in the following table occurs as an 
original constituent of the natural-brine produced in connection with | the extraction of salt or salt and bromine from mineral raw materials 

| only. A large output of calcium chloride made by manufacturing 
Processes 1s not included. The material reported includes calcium 
chloride mixed with magnesium chlorides or other salts. | 

Production in 1936 was reported as 125,911 short tons valued at 
$1,909,908, an increase of 51 percent in quantity and 84 percent in 
value over 1935.00 oo a a | 

Producers of calcium chloride from natural brines in the United | States are The California Rock Salt Co. (address, 2465 Hunter St., 
Los Angeles), Saltus, Calif.;'The Dow Chemical Co., Midland, Mich. ; 
Saginaw Salt Products Co., Saginaw; Mich. (idle 1936); Pomeroy Salt 
Corporation (address, Pomeroy, Ohio), Minersville, Ohio; Excelsior. 

| Salt. Works, Inc., ‘Pomeroy, Ohio (idle 1936); Texaco Salt Products 
, Co., Tulsa, Okla. (idle 1 936); J. Q. Dickinson & Co., Malden, W. Va.; 

Liverpool Salt Co., Hartford; W. Va.; Ohio River Salt Corporation, 
Mason, W. Va.; and. Westvaco Chlorine Products, Inc., South 
Charleston, W. Va. CC | 

Calcium (calcium-magnesium) chloride from natural brines sold by producers in | 8 _ the United States, 1932-86 
i, a a a yaa 

| . i . Year . Short tons Value | | Year Short ‘i Value 

1982. | 66, O86 $1, 163, 385 1935... 83, 546 | $1, 039, 108 1983-22228 57, 813 893, 442 || 1936__-...-____-_-_-__ oe 125, 911 1, 909, 908 1984. 76,719 |. 1,153,159: 1f . an 

Calcium chloride imported for consumption in the United States, 1982-36 

. Year Short : Value | 7 Year | Short tons Value 

1982. 3, 569 - $48, 865 198 2, 004 | $26, 987 1983.22 eee eee} 8, 583 48,115 || 19386_._..-_--._----____ 8. 2,128 | . 25, 678 1934___2-- ee 1, 975 : 26, 271 | 

| Calcium chloride exported from the United States, 1932-86 

| Year Short tons Value | . Year Short tons Value 

1932... | 17, 747 $378, 130 || 1985._2._----.-_--_ 30, 736 $525, 179 1933 __-.------ ee 15, 710 312, 309 || 1936__.._.---_-_-_-___ 27, 830 503, 966 1934... 30, 715 566, 189 
a
 

| IODINE 

Until 1932 little naturally occurring iodine had been produced com- 
mercially in the United States. During the war there was a small 
output of iodine from kelp at plants on the Pacific coast which are no 

| longer active. Extensive experimental work during recent years on 
processes for the extraction of iodine from brines and oil-well waters 
has resulted in the establishment of three plants recovering iodine 
from oil-well brines in Los Angeles County, Calif. These plants were 
operated in 1936 by the Deepwater Chemical Co., Ltd., Compton, 
Calif.; the General Salt Co., Ltd., Long Beach, Calif. (sales from 
stock); and the Io-Dow Chemical Co., Midland, Mich.
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Sales of domestic iodine in 1936 were 233,925 pounds valued at : 
$212,635, a decrease of 5 percent in quantity and 14 percent in value. 
Imports, which have been held at least partly responsible for restricted 
production of domestic iodine, increased in 1936 following a sharp . 
decline in 19385. 

Iodine produced in the United States, 1932-36 . 

| Year Pounds | Value 

1982 nee eee 4 $395, 951 
1933... oon en eee eee eenene eee n eee neon eee eee eeeneeeeneeeeeee| 401, 525 669, 289 

© 493400] 284, 604 342) 957 
1935. ssn en cee ee enon ne een eee ee eee ne ee eeeesoerenereereeneeneeneeeeeee| 245, 696 248° 654 
1936. sence ee een nnn eee ete re ene eeereeneeeeeeeeee| 283, 925 212° 635 

Iodine imported for consumption in the United States, 1932-36. | 

Crude Resublimed Crude Resublimed | 

Year | OTF7_ IS OT Year | > | . 

Pounds Value S Value {| Pounds Value ~ Value 

1932......| 631, 669 | $2, 225, 661 100 | $269 || 1935......] 375,819 | $420,793 |...-.----]-------- | 
1933__..._|1, 411, 687 | 2, 936, 489 200 493 || 1986_.._--| 592, 217 558, 326 |-.--.----|-------- 

1934_.._--|1, 481, 123 | 2,134,979 |_.--..-_.|-----__-
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SUMMARY OUTLINE 
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In 1936 the production of natural sodium compounds (exclusive of 
sodium chloride) reached a new peak. The total output of sodium 
carbonates, sodium sulphates, and sodium borates during the year 
was 468,233 short tons, an increase of 16 percent over 1935. The 
value of the 1936 production totaled $7,599,046, a gain of 11 percent 
over the year preceding. 

DOMESTIC PRODUCTION 

The quantity and value of the natural sodium compounds (exclusive - 
of common salt) produced in each year from 1932 to 1936 are given 
in the following table. 

Natural sodium compounds (other than NaCl) sold or used by producers in the 
nnn ated States —- 1982-86 

a a ns aE . enna 

Carbonates ! Sulphates 2 Borates 3 Total 

Year | 

Short tons Value | Short tons Value | Short i Value | Short i Value | 

19382... 222-222. 55,377 | $888, 052 32, 204 | $210, 342 181, 915 |$3, 023, 844 269, 496 $4, 122, 238 
1933. _...--222. 70, 461 918, 295 46,539 | 245, 240 188, 047 | 3, 436, 377 305, C47 } 4, 599, 912 
1984.22.22 88, 325 | 1, 254, 113 16,650 | 148, 225 242, 500 | 4, 822, 014 347, 475 | 6, 224, 352 
1935_...--.2... 93, 230 | 1, 173, 003 38, 706 | 4 275, 945 272, 967 | 5,381, 560 404, 903 | 46,830,506 1936...-...--.-| 102, 866 | 1,106,364} 51,608 | 336,559 | 313,759 | 6,156,123 | 468° 233 | 7, 599, 046 a 

! Soda ash, bicarbonate, sesquicarbonate, and trona. 
2 Salt cake and Glauber’s salt. 
3 1932-33: Borax, kernite, and boric acid (calculated as borax); 1934-36: Borax, kernite, and boric acid 

(calculated as borax) and also includes a small quanity of colemanite. 
4 Revised figures. 

Prior to 1927 sodium carbonates constituted the bulk of the natural 
product, but with the introduction of kernite (rasorite) sodium borate 
became the principal natural sodium compound produced. 

Sodium carbonates and sodium sulphates.—In 1936 the sales of sodium 
carbonates amounted to 102,866 short tons valued at $1,106,364, an 
increase of 10 percent in quantity but a decrease of 6 percent in value. 
The output of sulphates, used as salt cake in the manufacture of glass, 

1429 
153336—37——_91



 - 4430 MINERALS YEARBOOK, 1937 | 

paper, and other commodities, and as Glauber’s salt, used chiefly in 
| the preparation of mineral foods for cattle, increased 33 percent in 

quantity and 22 percent in value compared with 1935. This salt has 
fluctuated more in annual output than the other sodium salts, pro- 
ducers reporting the imported crude salt (not dutiable), as the prin- 

| cipal obstacle to the advancement of the domestic product. A report 
| recently issued by the Bureau of Mines describes a process of obtaining 

anhydrous sulphate from saline deposits or brines.! : 
. Figure 118 gives the quantity and value of natural sodium com- 

pounds produced in the United States, 1927-36. 
Boron minerals.—The output of boron minerals reached a new peak 

in 1936. Reports of producers to the Bureau of Mines indicate that 
the total production during the year amounted to 313,759 short tons 

| valued at $6,156,123, increases of 15 percent in quantity and 14 percent 
in value over 1935. Before 1927 the source of all the borax except that 

- PELLET LLY — 

= / of a 

2 7 c _ 4.000.000 ul | 

FIGURE 118.—Quantity and value of natural sodium compounds (other than NaCl) produced in the United 
States, 1927-36. 

made at Searles Lake and Owens Lake was colemanite (calcium borate) 
mined in California and Nevada. In 1927 kernite mined in Kern 
County, Calif., replaced colemanite, production of which virtually 
ceased after 1927, although small shipments were made through 1930, 
and small shipments (included with borates) have been made in 1934, 
1935, and 1936. 

| Manufactured compounds.—Besides these products of natural brines, 
a large output of soda ash made by the ammonia-soda process and a 
small quantity of electrolytic soda is manufactured from common salt 
brine. In 1935, according to the Bureau of the Census, 17 establish- 
ments produced 2,508,559 short tons of soda ash. Of the total, 
637,224 tons were consumed by the producing establishments, and 
1,871,335 tons valued at $28,424,750, were sold. | 

1 Conley, J. E., and Partridge, Everett P., Anhydrous Sodium Sulphate from Saline Deposits or Brines by a Four:Stage Process: Report of investigations 3299, Bureau of Mines, 1936, 18 pp,
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In the same way, natural sodium sulphates account for a relatively 
small part of the total domestic production, most of which is recovered 
at chemical works. Compared with a total output of natural sodium | 
sulphate of 38,706 short tons valued at $275,943 in 1935, the Bureau 
of the Census reports the production of 169,197 tons of salt cake | 
valued at $1,857,435; 27,933 tons of niter cake (of which 9,348 tons | 
was consumed in the establishment and .18,585 tons valued at $342,132 
was sold; 23,609 tons of refined anhydrous sodium sulphate valued at - 

| $457,890; and 40,735 tons of Glauber’s salt valued at $549,220. The | ~ 
aggregate value of these items is $3,206,677. | 

| REVIEW OF OPERATIONS | 

In 1936 most of the material included in the sales of sodium car- | 
bonate was soda ash—normal sodium carbonate (Na,CO;)—produced. | 
in California from the waters of Owens Lake in Inyo County by the | 
Natural Soda Products Co. at Keeler, and from the waters of Searles : 
Lake in San Bernardino County by the American Potash & Chemical | 

7 Co. at Trona and the West End Chemical Co. at Westend. Sodium 
bicarbonate (NaHCO;) and trona, a mixture of soda ash and bicar- © 

-_-bonate, were produced by the Natural Soda Products Co., and bi- | 
carbonate and sesquicarbonate were reported by the Pacific Alkali 
Co. at Bartlett. | | 

Sodium sulphate, as salt cake (Na.SO,), was produced at Trona on 
Searles Lake, San Bernardino County, Calif., by the American | 
Potash & Chemical Co. in 1936 for the third year. Production at 
this plant largely accounts for the continued increase in the output | 
of this salt. A considerable quantity was also produced near Mona- _ : 
hans, Ward County, Tex., by the Ozark Chemical Co., of Tulsa, Okla., 
and sales were made from stock on hand at the deposit of the Rhodes 
Alkali & Chemical Corporation near Mina, Mineral County, Nev. | 
A plant for the production of natural sodium compounds was in the 

~——process of erection in 1936 near Wilson Creek, Grant County, Wash + 
y the Sodium Products Co., but no product has been marketed. | 

The Salt Lake Sodium Products Co., Salt Lake City, Utah, had 
under construction at Saltair, Salt Lake County, a plant for the pro- 
duction of Glauber’s salt and anhydrous sodium sulphate. Hydrated | 
sodium sulphate (Na,SO,.10H,O) (Glauber’s salt) was produced near 
Casper, Natrona County, Wyo., by W. E. Pratt on the Pratt and — | 
Gill deposits. The Iowa Soda Products Co. mined Glauber’s salt . 
near Rawlins, Carbon County, Wyo. : 

The sodium borate produced in 1936 includes borax (Na,B,07.10H,0) | | 
obtained in California from Searles Lake brines in San Bernardino | 
County by the American Potash & Chemical Co. at Trona and the : 
West End Chemical Co. at Westend and from Owens Lake brines in 
Inyo County by the Pacific Alkali Co. at Bartlett. Sodium borate, 
as kernite (Na.B,O;.4H.O), was produced in Kern County, Calif., by 
the Pacific Coast Borax Co. near Mojave. Boric acid also was pro- 
duced by the American Potash & Chemical Co.; this product, calcu- 
lated as borax, is included with sodium borate in the figures for sales 
from 1932 to 1936. Colemanite (calcium borate) was produced in 
sma quantity near Shoshone, Inyo County, by the United States 

orax Co.
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| SALES BY CONSUMING INDUSTRIES 

_ A recent analysis made by Chemical and Metallurgical Engineer- 
7 ing ? indicates that in 1936 more than a third (38 percent) of the soda- 

ash sales were made to producers of heavy chemicals and manufac- 
turers of dyes and organic chemicals. The glass and ceramic indus- 
tries accounted for another 38 percent of the total sales. Other im- 
portant consumers of soda ash were the soap and glycerine manu- 
facturers, the textile-processing mills, and the pulp and paper industry. 

: Three industries—pulp and paper, textile processing, and glass and 
ceramics—absorbed more than 86 percent of the sales of sodium sul- _ 
phates in 1936. 

The following table gives the percentage distribution of sales of 
soda ash and sodium sulphates in 1936, as estimated by Chemical and 
Metallurgical Engineering. | | 

7 Estimated distribution of sales of soda ash and sodium sulphates in 1936, by 
consuming industries . | 

| Sodium | Soda ast | Industry (percent) sulphates 

Heavy chemicals_---.._.__------------------------ +--+ eee eee eee 27.4) 2.5 
Dyes and organic chemicals____...-...--.__-_------ eee een eee eee 10.9 2.5 
Glass and ceramics...__------------.---------- een nee eee ee ee een nn ne 38.3 10. 2 
Explosives___.._-_--------- ee nee enn eee ee nnn eee ne eee eee eee eee 02 Joe e eee 
Leather, glue, and gelatin. -.___...--.--.--.--------------------- eee ol .2 
Pulp and paper.___.......---2- 2-2 eee ee eee eee eee 4,4 56.0 
Petroleum refining-___-._.-------.------------ ee een eee eee 04 |-2--~------- 
Rayon and cellulose film__.-.._.-.--...--. 22 -- eee eee eee eee eee 1 1.2 

. Soap and glycerine..____....-. 2-2-2 eee ee eee 9.3 5 
. Textile processing... .-...-.-.-.--------------- een e ne ene eee eee 2.7 19.9 

Other process industries 1........-...--_-_-------- eee eee ee 6 Jewel 
All other industries_.....-....-..--.----------- 222 een eee eee eee eee eee 5. 6 7.0 

100. 0 100.0 

, 1 Includes plastics and resins, wood chemicals and naval stores, manufactured gas and coke, oils, fats, | 
and greases, paints and pigments, rubber goods, and sugar and food products. . 

FOREIGN TRADE? 

Exports and imports of sodium sulphate and borax are given in the 
| following tables; figures for sodium carbonates are not given, as they 

are relatively insignificant in comparison with domestic sales and 
consist wholly of manufactured salts. 

Exports of sodium sulphate were small in 1933-36 and were not 
reported separately. The total imports of sodium sulphate in 1936 
were nearly one and one-half times more than in 1935. Crude salt 
cake imported increased 37 percent in quantity and 39 percent in 
value; crystallized sodium sulphate (Glauber’s salt) increased 4 per- 
cent in quantity and: 3 percent in value; and the anhydrous salt 
increased 105 percent in quantity and 98 percent in value. 

Exports of sodium borate decreased 11 percent in quantity and 4 
percent in value, and the quantity of sodium borate imported was 
two and one-half times more than in 1935. 

2 Chemical and Metallurgical Engineering, vol. 44, no. 2, February 1937. 
3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 

Bureau of Foreign and Domestic Commerce.
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Sodium sulphate exported from the United States, 1929-36 | 

| Year Short tons Value Year Short tons Value 

1929... ...--.--------- oe 1, 666 $53, 176 || 1932._....-.-.----------- 2. 1, 435 $24, 155 
1930.......--------------- 4, 436 113, 253 || 1933-36... _...-...---.-- () () 
1931.......-.------------- 4, 652 75, 784 

1 Not separately classified. , 

Sodium sulphate imported into the United States, 1985-36, by countries | 

: Crude (salt cake) (Ginebra) Anhydrous Total “ 

Country $$] |] 

Short Short Short Short 
tons Value tons | Value | ‘tons Value tons Value 

1935 _ | 
Belgium.................----| 28,483 | $181,820 |_...--..|........]...--...|.-...-..-_| 23,433 | $181,820 | 

: Canada.......-------------- 906 | 8,305 |_---.--_|------22}ei |e 906 8, 305 
Chile.....---..-..--..--..--.| 1,353 9,912 |__.-.___|---_-_ |i 2 2_ |e _----| 1,858 9,912 
Germany--......-.....--..--| 83,061 | 739,314 551 | $4,479 | 5,760 | $113,108 | 89,372] 856,901 
Netherlands..........-...---| 1,122] 10,190 |_-...._-|_-.-_--- 28; 599} 1,150 10, 789 
Sweden--......--.....------.|---------|_---2-----|--------}--------]| 64 (2) 64 
U.S. 8. R. (Russia)_-___---- 504 | 9,900 j_-------|--------|---2 | 504 9,900 

| 110,379 | 959, 441 551 | 4,479 | 5,788 | 113,771 | 116,718 | 1,077,691 

| 1936 nn ee ee eee ee ee ee ee 
Belgium._..._...........-..-| 21,078 | 163,789 |_.....__|-..---- 22 344 | 21,100] 164,133 

_ Canada_...-------.--.------| 6,589 | 46,072 |_.--.---|--------|----2e|----2e] 6, 589 46, 072 
Chile.........----.---------- 686 4,912 |__.--._.|---.__ |---| 686 4,912 , 
Germany-_.........-..----.-] 119, 766 |1, 094, 461 574 | 4,595 | 11,700 | 222, 263 | 132,040 | 1,321,319 | 
Netherlands........---.....-| 3,301 | 24,591 |.....-.|--.1...] 132 2,951 | 3, 433 27, 542 
Sweden.._....-....-..------}---------|.----- 1 25 | (1) Bl | 80 | 

151, 420 |1, 333, 825 575 | 4,620 | 11,854 | 225,613 | 163,849 | 1,564, 058 

! Less than 1 ton. . 

Imports of sodium sulphate from Germany, which represented 81 _ 
—_._percent-_of the total imported-in 1936, inereased-48-percent-compared——____—_— 

with 1935. Imports of this commodity from Canada, although rela- 
tively small, were over seven times more than in 1935,.and those from 
Netherlands nearly three times more. Imports from Belgium and 
Chile, on the other hand, decreased. In 1934 and 1935 there were 
imports of sodium sulphate from U. 8. S. R. (Russia), but none was 
reported for 1936. By far the bulk of the imported salt cake is 
entered at Gulf ports for use by the growing kraft-paper industry of the 
South. | 

Crude sodium sulphate (salt cake) imported into the United States, 1935-36, by 
customs districts, in short tons | 

Customs district 1935 1936 Customs district 1935 1936 

Atlantic ports: Pacific ports and Canadian 
Georgia. __.-.--.--.-.-.--}-.----_2_ 6, 015 border: 
Maine and New Hamp- Dakota-_._...--.-----.-.-- 906 4,974 

shire. ......---.----..-2/..---2--_- 645 Duluth and Superior. ..._|....-_____ 1, 615 
Maryland....._...-.-..-- 4, 872 3, 192 Oregon...-...-.-------2-- 2, 601 1, 528 
New York....._....--..-- 1, 297 731 San Francisco. .......-.-.|-.-----.-- 55 

Gulf ports: Washington ...__.__--.-_- 4, 592 3, 433 
Florida..........-...---.-| 18, 778 28. 506 ————_|——__—. 
Mobile...................| 47, 952 81, 237 110,379 | 151. 530 
New Orleans.............} 22, 803 14, 579 
Sabine. _...--._----..-.-- 6, 583 5, 020 

|
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: Sodium ®boratel(borax) exported from the United States, 1932-36 

Year. Short tons Value Year Short tons Value 

1932___.-.-----...-------- 89,641 | $2,677,626 || 1985....__.....-..---.-.-- 114, 447 | $3, 242, 350 
1983_..-...-.-------------- 87, 677 2, 498, 035 || 1986._-...__-_-----.------ 102, 021 3, 119, 850 
1934..-..--.----------- ee 103, 643 2, 907, 276 

Sodium borates imported for consumption in the United States, 1932-36 

Crude Refined Crude Refined 

| Year Year _ 
Short Value |Pounds| Value Short Value |Pounds| Value 

1932....._-...-.__|--.----.]-------- 610 $128 || 1935_...-._..-_-_|_------_|__.----- 748 $181 
1933._........._.] 1,069 |$30, 742 1, 061 259 || 1986_._.....-.-__.]_-.--.-__|].-__--.--| 1, 887 457 
1984_._....-...__|--.----.]-------- 335 74



, | GEM STONES | | ) 

| , By Sypnrey H. Batu 

SUMMARY OUTLINE 

. c Page . 

Summary. .-...----.----__-------------------. 1435 | Diamond—Continued. 
Fashions in jewels__-........----.---------. 1485 United States imports_........-....-------. 1487 } 
Domestic production........-.-.-.-.------. 1435 Taxes and tariffs............-.------------. 1487 
Imports. .........-------------------------. 1436| World production_--.....------------------ 1487 

Diamond_.........-...-_._--_--_-----------.- 1436] Industria] diamonds.-.._._-.---.----------- 1488 
Share dealings.___._._..__._.-._-------/.-.-. 1436 | Emerald, ruby, and sapphire_........-------- 1489 
Market_...._......_.-..-.--_.-------------- 1486 | Lesser gems__._....--.-.--------------------- 1440 
Cutting. .....__-._--_---------------------- 1487 | Bibliography__-_..--------------------------- 1440 

The jewelry industry throughout the world improved markedly in 
1936, but retail sales in the United States, estimated at $310,000,000, 
were only 58 percent of those in 1929. Prices advanced in the latter 

half of the year owing to the increase in prices of fine gems and plati- 
num. Improved financial conditions stimulated sales of fine jewelry 
in 1936, which comprised a larger proportion of total sales than in 1935. 

If the demand for fine-colored stones continues, increased pro- . 
| duction will be necessary to avoid a shortage. During the year a 

number of exceptionally fine jewels were exhibited in the larger cities . 
throughout the country, thereby increasing the interest of the public 
in gems. 

Fashions in jewels —Women’s gowns in 1936 were of fine fabrics | 
and required real gems as well as other luxurious accessories. The 

______ fashionable world has become ‘‘jewel-minded”’, and even with sport 
clothes, jewels are considered smart. For more than a year the use 
of gold has been increasing at the expense of platmum. Bracelets, 

clips, necklaces, and earrings have been particularly popular, the last 
| frequently being clips covering the lobe of the ear. Jeweled flowers | 

: in the form of pins are both beautiful and expensive. Diamond, | 
emerald, sapphire, and ruby are of course the most desired of all 
gems; however, star sapphire and aquamarine are gaining in popularity, 
as are also, to a smaller extent, topaz, amethyst, and turquoise. 
Men continue to favor star sapphire, cat’s-eye, and star ruby. 

Domestic production—The search for precious stones intthe}United 
States in 1936 was more actively pursued than in the past 5 or 6 years, 7 
and the. total value of products probably approached $12,500. Lee 
F. Hand is reported to have produced 545 pounds of turquoise worth 

~ about $4,500 from the Snow Storm claim, Royston district, Nevada. 

The Mildred and Marguerite properties in the Crow Springs district and 

the Reik mine near Columbus, Nev., as well as properties in Mineral 

Park, Ariz., are also reported to have produced turquoise. Some 10 

tons of moss and other agate were collected in Montana, and agate 

and jasper were produced in California. A considerable amount of 
- agatized wood was recovered from private lands around the Petrified 

Forest National Monument, Ariz., and some 3,250 pounds of irides- 

1435 |
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cent obsidian was produced in Modoc County, Calif. About 800 
: | pounds of rose quartz of gem quality was mined in the Black Hills 

of South Dakota. Walter W. Bradley reports that a diamond 
weighing % carat was recovered in Butte County, Calif. In addition, 
the following gem stones were produced during the year: Ruby 

| (Tiger, Ga.); sapphire (Macon County, Ga., and Montana); aqua- 
marine (Park County, Colo.); opal (Nevada and San Bernardino 

/ County, Calif.); topaz (Thomas Range, Juab County, Utah, and 
Fresno County, Calif.), and blue topaz (Teller and Park Counties, 
Colo.); garnet (Fresno County, Calif., Emerald Creek 12 miles south- 
west of Fernwood, Idaho; Thomas Range, Juab County, Utah; 

| Montana; Colorado; Black Hills, South Dakota, and North Carolina 
7 (thodolite)); zircon (Fresno County, Calif.); prase opal (Sonoma 

County, Calif.); amazonite (Florissant district, Colorado); amethyst 
(Lorimer County, Colo.); and rock erystal (Arkansas). oe 
Imports.—According to the Bureau of Foreign and Domestic Com- 

merce imports of precious and imitation stones into the United States 
in 1936 totaled $38,146,113, an increase of 38 percent over 1935. De- 

_ tails are shown in the following tabulation: | 
. Diamonds: Carats Value 

Rough, uncut, duty free_..-....---_-_____________ 97,677 $6, 230, 902 
| | Cut, but not set, dutiable..._...._._______._._... 445, 610 22,707,703 

Glaziers’, engravers’, and miners’, not set, free____ 1, 166, 094 4, 328, 603 
| Pearls, not strung or set, dutiable._...____.___..____ _________ 743, 738 

Other precious stones: 
| Rough, uncut, free...--_.......__-----------_-e. -ee_Lee . 86,490 

, Cut, but not set, dutiable..__-_____---2_-__-----. L-__---. 2, 342, 358 
Imitation, except opaque, dutiable._._...____________ _________ 1, 684, 843 
Imitation, opaque, including imitation pearls, dutiable. ________. 38, 708 
Marcasites, dutiable____........__.-._-_-_.u-_---__. L8_ ee 32, 768 | 

| | DIAMOND 

With the United States and other countries again purchasing sub- 
stantial quantities of stones, the diamond industry improved beyond 
expectations in 1936; virtually all indicators of the industry showed 
gains of 25 to 45 percent over 1935. The improvement was due 
largely to the better world industrial outlook and to a marked increase : 
in demand for industrial stones, as industry now absorbs many stones 

| that 20 years ago would have been cut as jewels. Speculation and 
investment buying were smaller factors in the increase. Notwith- 
standing a small increase in production, stocks of rough diamonds 
decreased markedly. Stocks of polished goods were also low. Prices 
of both rough and cut diamonds advanced during 1936. 

Share dealings.—Trading in shares of diamond-mining companies 
was active, especially in the second half of 1936. Six representative 
stocks advanced an average of 86 percent during the year. At the 
end of the year they were 65 percent of their high (1927) and 650 
percent of their low (1932). Of the 15 more important stocks, 11 paid 
dividends. | 
Market.—The value of sales of rough diamonds by the Diamond 

Trading Co. was about £8,500,000 in 1936, a 36-percent gain over 
1935. The market was broad; purchasers came from all parts of 
the world, and all types of stones were sold. Good-quality large 
stones were scarce at the end of the year, : |
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The market for polished stones was animated, and in the last half 
of 1936 even the cutters of small diamonds were making reasonable 
profits. India and the United States were the principal buyers, 
while Japan’s 1936 purchases were more than tenfold those of 1934. 
Investment buying of fine stones of more than 1 carat was world- 

wide; the Continent was a particularly large purchaser. 
Cutting—The status of the diamond-cutting industry improved 

markedly in 1936, and the cutting centers of Belgium, Holland, and 
Germany showed a more conciliatory attitude toward one another. — - 
Better prices permitted the masters to make profits, employment in- | 
creased, and the men enjoyed better wages and shorter hours. At the 
end of the year about 310 cutters were employed in the United States. 

_ _Imports.—Diamond imports into the United States in 1936, by 
countries, were as follows: | a 

| Diamonds tmported into the United States in 1936, by countries } . 

Rough, or uncut Cut, but not set | | 

Country : Value Value 

Carats = |---| Carats |>-—--_-—-_— 

Total Per carat Total Per carat . 

Africa, British: ° 
Union of South..__..____. 4,417 | $310,975 $70. 40 266 | $30, 815 $115. 85 
Other British._..-..____-_| 65 7,030 108.15 j---.------_-]_----------- |e eee 

Belgium..........--.-.-------| 47,112 | 3,084,798 | 65.48 | 329, 520 | 16, 583, 968 50.33 | 
Brazil_.....-.--.-.-..--------- 471 11, 954 25.38 |---..-------]--.---------|------ 222 2e 
British Malaya. -.............]..----------|...- 0-2. -|_- eee 13 943 72. 54 
Canada......_-.--..-...-.2--- 418 27, 608 66. 05 364 25, 790 70. 85 
Czechoslovakia--.-.-..-..---.--|------------|]-----.------|---------- 165 10, 990 . 66.61 
Finland............-.---------|------------|----.-------}.------- 2 1 60 60. 00 

France......--.--....---20--. 79 2, 398 30.35 3,619 | 244, 769 67. 63 
Germany--._..----.-----------|]------------|------------|------------ 97 5, 430 55. 98 
Hungary.......-....----------}-.----------|---.----- fee ee 177 9, 047 51.11 
Japan... 70 5, 430 77.57 |.-.---------]--------aeee|---- eee 
Mexico... ...-..-.------------ 132 9, 022 68.35 |.---..------|---------~--]------2--..- 
Netherlands_-_....-.._._-_.-. 23,245 | 1,376,986 59. 24 109, 349 | 5, 627, 199 51. 46 
Switzerland.__-..-....--...-..|------------|------------|------------ 10 3, 743 374, 30 
United Kingdom. .22-2222....| hy esse 20a | 164, 49 BLO 

97,677 | 6,280,902 63.79 | 445, i 22, 707, 708 50.96 

1 Compiled from records of the Bureau of Foreign and Domestic Commerce. 

Taxes and tarvffs—On June 22, 1936, the 10-percent excise tax on 
sales of jewelry items valued at more than $25 was repealed. In 

_ September Italy placed a ‘‘temporary”’ duty of 20 percent on diamond | 
imports. | 

World production.—World production of diamonds in 1936 approx- 
imated 8,296,900 carats (1.829 tons) worth about $35,600,000. Com- 
pared to 1935 this is an increase of about 9 percent in quantity and 
14 percent in value. As the South African pipe mines operated only 
on a small scale, the alluvial mines accounted for some 96 percent of 
the carats and 86 percent of the value. . 

The following table gives, as accurately as available statistics 
permit, world diamond production for the past 5 years: |
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| | World production of diamonds, 1932-86, by countries, in carats — a 

Country 1982 1933 1934 1935. | 1936 

Africa: | . . 
~ Angola._.......-..-..--.---------.----]| _ 367,334] _ 373,623 | 452,963 | 481, 615 580,000 

Belgian Congo.-.---.-.--.--.---.----| 3,990,069 | 1,975,450 | 3,331,360 | 3,812,023 |. 14, 800, 000 
French Africa... ...--.----------------|------------|------------]------------|-------.----- 1 13, 000 
Gold Coast ?.._.-..........-..--.....| 842,207 | 863, 722 |""3, 143 268 |" 9°17, 563 | 1, 489, 410 
Sierra Leone_....._..--.-..-...-2--- = 749 32, 017 68,633 | 1250,000|  1450,000 
South-West Africa... 2222-7777-77"7} 7, 944 2,674} 4,126 | 128, 464 184, 873 
Tanganyika..........--___..-- 22.2. 1, 391 1, 432 1, 414 1, 415 3 2, 700 

Union of South Africa: 
Mines.__........----------------.-| 307,481 14, 149 9,414} 274,317 339, 718 
Alluvial_.....-.........-..-..-..-| 488,096 | 492,404} 430,898 | 402) 405 284, 204 | 
oe | 4 798,382 | 506,553] 440,312 | 676, 722 623,922 

Brazil... ..-.22--.---20---2---------------| 34,000 | 130,000 | 130,000} 150,000} 100,000 
British Guiana_.......-.....--.--.-.-...-.| 61, 780 48, 569 44,569| 46,564} 147,000 
Miscellaneous §.__-___--------------------- 3, 725 I, 825 4, 000 3, 500 ' 6, 000 

6,117,671 | 3,835,865 | 5, 519, 645 | 7,622,866 | 8,296,905 

_ 1 Estimated. . oe 
2 Exports year ended Mar. 31. 
3 Exports. 
4 Includes a small quantity of diamonds recovered from re-treatment of tailings. 
5 1932-34, includes Borneo, India, New South Wales, and, in certain years, French Equatorial Africa, 

. Rhodesia, United States (Arkansas and California), and Venezuela; 1935, Australia, Borneo, French West 
Africa, India, Nigeria, and Venezuela; 1936, Borneo, India, Nigeria, Rhodesia, and Venezuela. 

The increase in production in 1936 came from the pipe mines of | 
- South Africa and the alluvial mines of the Belgian Congo, Angola, and 

Sierra Leone, that is, from mines administered by interests closely 
| allied to the Diamond Corporation. The Central African field 

| (Belgian Congo-Angola), which for 6 years has been the largest 
| producer by weight, in 1936 for the first time surpassed South Africa 

: in value of production as well. French Africa made its initial appear- 
| | ance as a producer of some importance, whereas the production of the 
, South African alluvial fields continued to decrease. Less than 40 per- 

cent of the total production was of gem quality; the increase was in 
industrial stones. 

Industrial diamonds.—The rapid development of the use of hard | 
alloys in industry in general and particularly in armaments programs 
has caused a great expansion in the use of abrasive diamonds. The 
United States, Great Britain, Germany, and Russia are the principal 
consumers. The chief use is trueing abrasive wheels, but diamond 
drills, diamond dies, wheels in which diamond or diamond dust are 

| bonded in either bakelite or metal, diamond-set tools, diamond- 
bonded tools, and many other uses are also important. Some years 
ago bort largely supplanted carbonado in most drilling, but recently 
both types of diamonds have been set in some bits. Some bitmakers 
are now molding bits, the diamonds being “‘set’’ in molten metal. The 
use of “‘common goods” (cheaper than bort) in diamond drilling is 

, increasing. Experiments continue to supplant rock drills with dia- 
mond drills in driving drifts, and diamond drills are used in stoping 
at the Noranda mine. On the Rand experiments are being conducted 
with a diamond-impregnated wheel built on the principle of a coal 
cutter, with which the “banket’’ is sliced. 

It should be emphasized that 50 to 60 percent of a normal year’s 
production of abrasive diamonds is destroyed in use in various indus- 
tries.
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The trade obtains industrial diamonds from three principal sources: : 

. (1) Direct from the Diamond Trading Co. or its affiliates; (2) from : 

that part of cutters’ and brokers’ purchases from the company not 

suitable for gem stones or too “knotty” to cut easily; and (3) from : 

“outside” sources, notably the Brazilian carbonado production. At 

present the Diamond Trading Co. is a more important source of 
| industrial stones than formerly due to two factors: First, many stones 

once used in low-priced jewelry are now used industrially ; and, second, - 

| carbonados now make up a smaller part of the total supply of indus- | 

- trial diamonds than a decade ago. Bahia’s exports of carbonados in a 

1935 approximated 21,000 carats valued at $630,000 Gn 1934, about | 

14,200 carats valued at $300,000). | 

, Because of the greatly increased demand and the fact that most of | 

the South African pipe mines have been shut down and that the 

Brazilian carbonado production has been subnormal, there has already : 

been a shortage in supply of certain types of industrial stones. Asa — | 

result of this scarcity some industrial diamonds were selling at pre- 

depression prices in 1936. Large industrial stones (over 2 carats) 

were, however, somewhat cheaper than in 1929, and carbonado was 

much cheaper. The price of crushing bort, notwithstanding increased 

use, remained steady. | | | | 

Imports of industrial diamonds into the United States during the 

past 5 years are as follows: | - | 

Industrial diamonds (glaziers’, engravers’, and miners’) tmported into the United 

| | States, 1932-36 } . 
a 

Value Value 

Year Carats {——— > Year Carats | | > 

| S Total ' carat . _ Total Per carat 

1932... 222. 163, 704 | $1, 061, 823 $6. 49 || 1985_-..------ 954, 589 | $4, 293, 611 $4. 50 

1933_.-.------ 263, 484 | 1, 263, 156 4,79 || 19386_....--.--| 1,165,894 ] 4,328, 429 3.71 

1934--._------ 526,007 | 2, 862, 349 5. 44 

SN 

1 Compiled from records of the Bureau of Foreign and Domestic Commerce. | 

| _ EMERALD, RUBY, AND SAPPHIRE | 

The Colombian Government abandoned the Muzo emerald mine 

about 5 years ago and in 1932 opened a new mine 3 miles distant. 

For the past 3 years the average annual production is said to have been 

about 400,000 carats worth 400,000 pesos. Some 300 workmen and 

a guard of 60 to 100 soldiers are employed. A few emeralds are 

recovered from the beryl pegmatites and ‘surrounding schists near 

Gravelotte, northeastern Transvaal. Sales in 1935 were 148,451 carats | 

worth £10,756. 
Burma increased its ruby production considerably in 1935. The 

total output was 105,484 carats worth 114,063 rupees (in 1934, 21,622 

carats); 2,431 carats of sapphires and 6,687 carats of spinels were 

produced as byproducts. 
The Padar district of Kashmir, where operations at the sapphire 

mines were resumed in 1933, produced about 800,000 carats in 1935 

compared with 1,075,000 carats in 1934. The total Indian output in 

1935 was 904,571 carats. Ceylon’s production of precious stones 

(largely sapphire) is apparently increasing; some estimates place it 

_as high as Rs.2,000,000 in 1935. The Ratnapura, Matara, and Kandy
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districts were especially active. Sapphire and beryl were recently 
discovered in abundance in the last two districts named. For some — 

_ years the American Gem Mining Syndicate has operated its mine 
near Philipsburg, Mont., for industrial sapphires only. Production 

| : in 1936 was 17,200 ounces worth about $25,000. Sapphire was the 
. only gem produced in Queensland in 1935, and sales totaled £1,804 

15s. compared with £3,055 in 1934. The mine is at Sapphire. The 
Belgian Congo sapphire mines of the Miniére des Grands Lacs have 
not been worked for several years. | 

| LESSER GEMS , 

In 1935 Prussia produced 102,489 kilos of amber and purchased 
9,484 kilos from small producers (in 1934, 107,026 and 9,165 kilos, 
respectively); 22,900 kilos valued at 258,000 RM were exported in 
1935, or the highest exports since 1931. Most of the amber output 
was used industrially. In 1935 Burma produced 18.57 cwt. of amber 

_valued by the Government at $777 and 1,264.75 cwt. of jadeite valued 
at $71,465. Meerschaum mining at Eskisehir, Asia Minor, has been 

| encouraged by the Eti-Bank in connection with the Turkish 5-year 
| plan. In pre-war days about 280 metric tons a year were exported, 

but less than 28 tons were shipped in 1935. Ninety percent of the 
_ output is exported. In 1935, 9,000 pounds of tiger-eye were exported 

| from South Africa. The lighter-colored varieties occur in slabs 9 to 
| 12 inches long, but the darker-colored only in smaller pieces. Brazil 

| produces six types of quartz, of which 90 percent comes from Minas 
: Geraes, and exports of rock crystal have averaged 5 tons yearly for 

_ the past 7 years. The United States and Japan are the principal 
| consumers. In 1935, 230,862 kilograms valued at 998,701 paper 

milreis were exported. Madagascar continues to export much low- 
priced gem material to France, Japan, the Netherlands, Great Britain, 

| and Czechoslovakia. In addition to 20,000 carats of precious stones 
about 1% tons of garnet, amethyst, beryl, optical rock crystal, rose 
quartz, and chalcedony were exported in 1935. South-West Africa 
in 1935 exported gems other than diamonds valued at £1,818 to 
Germany. The mandated area is a source of aquamarine and helio- 
dore, red and green tourmaline, topaz, and almandine garnet. 
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a . GRAPHITE | 

‘The graphite-mining industry in the United States remained vir- 

tually dormant in 1936. There was, however, a steady increase in 

consumption throughout the world. Domestic flake graphite 1s not | 

wanted by crucible makers, and virtually the entire dry-battery 

market, formerly a profitable outlet for American producers of flake 

graphite, has been lost to manufactured graphite. Moreover, dry- 

battery sales have declined sharply owing to the almost Nation-wide 

use of light-socket power instead of dry batteries for radios. For 

most other uses manufactured graphite or imported graphites are _ 

either cheaper or better. The opinion is widely held that a domestic 

———industry could be created ona substantial-scale, provided leading———__— 

consumers could be induced to make a real effort to readjust their 

manufacturing operations so as to use the domestic product, but the 

fact is that there never has been enough incentive for them to under- 

take the requisite research. Except perhaps in wartmmes a variety 

of | eood.quality graphite has always been available in abundance 

abroad, and the price of this raw material ordinarily represents too 

 gmall a proportion of the cost of making and selling graphite products 

to encourage domestic consumers to experiment with domestic ma- 

terial, even if they felt they could get it cheaper. 

No output of crystalline graphite was reported to the Bureau of 

Mines in 1936 from the various graphite-producing areas of the United 

States, although some sales were made locally by the Crystal Graphite 

Co., Dillon, Mont. The Carson Black Lead Co., Oakland, Calif, 

mined amorphous graphite for paint from its mine at Carson, Nev. 

Artificial graphite is manufactured principally by the Acheson 

Graphite Corporation (30 East 42d St., New York, N. Y.) at Niagara 

Falls, N. Y., but is also produced as a byproduct of the manufacture 

of silicon carbide. ‘The Acheson Graphite Corporation is likewise the 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 

Bureau of Foreign and Domestic Commerce. 
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leading manufacturer of graphitized electrodes, although these are | 
produced at St. Marys, Pa., by several other concerns. 

| The Trade Agreement with France, effective June 15, 1936, reduced 
the duty on flake graphite from 1.65 cents a pound to 30 percent ad : 
valorem with the proviso that the new rate should be not less than 
0.825 cent nor more than 1.65 cents. The ad-valorem rates on carbons 

| electrodes, and other graphite or carbon products under the Tariff 
Act of 1980 (par. 216) were reduced by one-third; the duty on small 
arc-light electrodes was cut from 60 to 40 percent and that on other | 
products from 45 to 30 percent of the foreign market value. - 

| Graphite imported for consumption in the United States, 1983-36, by kinds 

| 1933 1934 1935 1936 

Kind [LT 
| 7 Short Value Short Value Short Value Short Value 

Amorphous: : 
Artificial..._..-....-....| _ 711 | $27,107 | __ 579 | $22,591 | 1,916 | $74,679 | 1,635] $63, 804 
Natural_...-.-.-...-..._] 5, 999 90, 786 | 10,469 | 235,592 | 14,477 | 302, 646 | 20, 160 344, 499 

. Crystalline: 
Lump and chip_________- 294 9, 532 384 18,878 | 215 11,606 | 250 18, 107 | —— Dustleee i} 90] 3072] 3027 «12109| 84] 42 444 68 4, 090 | Flake.....--.-----------| 959 | 80,569 | 2,387 | 200,314] 1,669} 132,758 | 2,058| 13@162 —— 

| 8,053 | 211,066 | 14,121 | 489,484 | 18,361 | 526,133 | 24,171 | 566, 662 
: 

LT 
- 

: . - , 
: 

. Graphite (all kinds) imported into the United States, 1 925-86, by countries 

| 1925-29 (average) \ 1936 | | | 1932: | - 1933 | 1934 | 1995 | 
to Country Sh t (short Shor hort Ghort Short 

Shor ons ons ons). | tons Ort | wate | tons Value | | tons | Value. 

Austria__...-.---------------------|-- |e |e f fe (1) $12  Canada.......--..--..-.-.--------| 1,876 | $108, 599 | 828 | 946 | 1,814 | 3,331 | 3,401 | 131,792 Ceylon, including British India---| 6,261 | 415,051 | 1,756 | 2,050} 3,741) 4.438 | 5,123 | 169/146 Chosen, including Japan_-...-..-.| 1,270 | °22,144| 1,314] 1,542] 1,950] 1,141 | 1,592| 19,454 Germany.._-.-.-.......--.----...| 46] 4,710 94}. 121} "368} "229| ‘216| 13,744 
Italy_-.------.-----2--- 2-2 ee 203 5, 439 25 135 |--.----- 59 163 3, 171 
Madagascar, including France_....| 2,484 | 240,840 788 885 | 2,014 | 1,473 | 1,932 | 121,277 Mexico.......---------------------| 6,290 | 51,694 | 2,203 | 2,332| 41621 7,684 | 11° 743 | 107’ 860 
Norway.--.--------------------_-- 3 459 |_2t--e flee) OR LL ee om 
Switzerland_...._..--m--_-_-___ 28. 3 417 |-_------|-e eee fee] 7 U.S. 8. R. (Russia) -.-.-----22---| 9 |------_. 41 |_.._____ i en nn United Kingdom...------7--""""""] “ise | 18, 260 7 11° @ (1) i 199 | Other_..--------------------------}| 69 | 4846 | 

- 18,641 | 869,468 | 7,015 | 8,053 | 14,121 18,361 | 24,171 | 566,662 — 
a ee | 

1 Less than 1 ton. 

Graphite exported from the United States, 1932-86 
OTT I 

Year Short tons Value Year Short tons Value 

19821 790 | $173,486 || 19851... 1,480] $234,334 19831... 914/ 182,671 || 19362.................__.. 816 114, 847 193412 1, 245 250, 332 . 
ee 

1 Graphite, crude, refined, and manufactures. 
2 Graphite, crude, refined, and blended. .
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| Graphite is found in almost every country and is produced com- 
mercially in a score of countries; nevertheless 85 percent of the world : 
supply comes from half a dozen countries. On the basis of tonnage 

7 alone, Czechoslovakia, Austria, Chosen, and Germany (Bavaria) have | 
| been the largest producers of graphite, but their product is chiefly of 

the amorphous variety and consequently not so valuable as that of | 
Madagascar and Ceylon, which produce flake and vein graphite, 
respectively. However, amorphous graphite is used relatively more 
and for a greater variety of purposes in Europe than in the United 
States, where consumption is divided more or less evenly among 
crystalline, amorphous, and artificial graphites. | 

Conditions in leading foreign producing countries have been 
| reviewed briefly in two previous volumes of the Minerals Yearbook. | 

Among new developments it is of interest to record here an all-time 
record output in Mexico, which produced 10,732 short tons valued at | 
$107,134 in 1936, topping the previous peak by almost 30 percent. 
Canada’s Black Donald mine in Renfrew County, Ontario, also had | 
a good year; the value of its output increased to $92,820 from $79,781 
in 1935. Heretofore the product of this mine has been used mainly 
for lubricants and foundry purposes, but it is now being employed in 
pencil making, a market that at one time was supplied almost exclu- _ 
sively by producers of Mexican graphite. — | 

World production of natural graphite, 1927-35, in metric tons * | 

[Compiled by M. T. Latus] 

' Country Gereraye)| 1982 : 1934 1935 | 
{ 

Australia: . | | 
New South Wales.-...---_------_--------------- | 24 Joe 30 |----------| .- 30 
Queensland.....-..._.__--_----____----_ + |e |e |e] 14 | 
‘Bouth Australia............-----_.-.-- 71 |___-.--__- i ee _— 

Austria.:.2.2.0.-2.22-2 eee 19, 466 10, 598 14, 771 18, 145 19, 490 
Brazil t__-_..._ ee +--+ i os 2 

__..____ Canada... nee 1, 174 314 367 | 1,377 (2) 
Ceylon 1_........--.. sone.) 11, 286 | 6, 198- | --9, 711-11, 755-| 14, 181- -— 
Chosen.........--- ee ee--_----| 22, 495 16, 733 22, 677 31, 294 44, 698 . 
Czechoslovakia_.____._.....--.----------------------] 22, 697 922 | 122 3, 508 - 1,870 
France... eee 563 |---.--._-_|--------~.|..-------. (4) 
Germany (Bavaria). ..-...---.------..--------------| 21, 031 20, 808 19, 755 17, 5385 21, 663 
India, British..............-...-----..--------------- 9 § |------..-- 342 |- 566 
Italy... .-..-_._-- +--+ -- 6, 565 2, 945 3, 200 3,908} 5,153 - 
Japan__..-..- ee 382 495 869 969 1, 201 
Madagascar !_.._..__-_--.---__----e---__---_---_{ 11, 959 2, 100 3,600} 9,400 - 8, 046° 
Mexico...........-.-..------------------------------ 5, 354 2, 045 2, 685 3, 898 6; 976 - 

a 60 100 66 183 — 238 
Norway......----..-._ eee 176 672 1, 983 2, 281 2, 342 - 
Sweden...-.........-__.-._.------ eee ||] ee] 69 
Union of South Africa.......-.------.--------------- 51 49 59 64 __ 66 
U.S.S. R. (Russia)... --------------.--------.-| 3 4, 550 32, 100 19, 200 45, 700 83, 700 
United States: 

Amorphows....-.._.___---_--------..----------..] 42,514 (8) (5) (5) (5) 
ee 62459] (8) (5) (8) (8) 

1 Exports. 7 
2 Data not available. 
3 Average for 3 years only (1927-29); data for 1930-31 not available. 
4 Average for 4 years only (1927-30); data for 1931 not available. 
$’ Bureau of Mines not at liberty to publish figures. 
6 Average for 3 years only (1927-29); Bureau of Mines not at liberty to publish figures for 1930-31. 

As most graphite business is done by private negotiation it is diffi- 
cult to report prices. The variety of grades and kinds adds to the 
difficulty. During 1936 the American market was’steady fandjprices 
remained virtually unchanged. Madagascar flake averaged a trifle 
under and Ceylon lump a trifle over 5 cents a pound, while amorphous 
grades ranged from $10 to $20 a short ton.
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London market quotations likewise varied little from the 1935 
levels. Through 1936 Madagascar flake, 85 to 90 percent, duty paid, 
usually ranged from £18 to £20 a long ton, although lifting occasion- 
ally to £21. Ceylon lump, 90 percent, began the year at £11 to £12 
a long ton and after stiffening perceptibly stood at £11 to £13 a ton | 
at the end of the year. In American currency the final quotations 
were equivalent to about 4.15 cents per pound for Madagascar flake | 
and 2.65 cents per pound for the Ceylon product. Theformer figure | 

_ Includes the duty collected on imports into the United Kingdom from 
countries outside of the British Empire. 

, GREENSAND | 

The best grade of greensand, screened and bagged, has been quoted 
in Engineering and Mining Journal Metal and Mineral Markets at 
$20 per short ton, f. 0. b. cars in New Jersey, in carload lots. Produc- 
tion, recently reported by five companies, consists mostly of processed 
material used for water softening. The quantities used for fertilizer 
have dwindled to insignificant proportions. 

: | Greensand production in New Jersey, 1925-36 

Value . Value 

: Year Short |——-_ Year Short |————~——_ 

| | ota ri | ota r 
1925-29 (average)_..__| 12,515 | $195, 393 $15. 61 1933__.....-...-.----] 6,733 | $206, 985 |. $30. 83 
1930-34 (average)__._| 8, 858 206, 995 23. 37 1934__.....-..._.--.-| 7,385 | 209, 278 28. 53 
1981__...--.--_----_.| 8, 252 196, 327 23.79 19385._..-.-....---.-.] 7,589 219, 749 28. 96 
1932__...---.---.----| 9,231 201, 173 21. 79 19386_..--.-.--..-.-..| 8,368 | 177, 8385 21. 25 

| KYANITE 

The domestic kyanite industry is still in the development stage, and 
for 1936 there is little to record beyond a steady expansion in demand 
and further improvement in concentrating technique. Statistics of 
production are not collected by the Bureau of Mines, but output in 
North Carolina and Georgia increased, and larger quantities were im- 
ported from India. | 

Operations of Celo Mines, Inc. (Burnsville, N. C.), a leading pro- 
ducer, were described by Mattson ? and, in more detail, by Traufter.* 
At this plant the concentrating process is a combination of magnetic 
separation, screening, and air tabling. Garnet concentrates are a 
byproduct, and the complexity of the ore is indicated by the fact that 
in a single hand specimen 26 different minerals have been identified 
with a microscope. 

Wet concentration is employed in Georgia where, according to 
Smith, State geologist,* the Georgia-Carolina Minerals Corporation, 
in addition to its placer operations at Clarkesville, started in 1936 the 
recovery of kyanite, mica, and other products from partly weathered 
kyanite-mica schist at two places in Habersham County. | 

The principal market for Georgia kyanite is glassworks refractories, 
and the price, f. o. b. mines, has been about $30a ton. North Carolina 

2 Mattson, V. L., Kyanite Operations of Celo Mines: Bull. Am. Ceram. Soc., vol. 15, no. 9, 1936, pp. 

at Traufer, W. E., Materials Move by Gravity in Kyanite Plant on North Carolina Mountainside: 
Pit and Quarry, vol. 28, no. 9, 1936, pp. 44-48. 
ue oonith, R. W., The Kyanite Industry of Georgia: Am. Inst. Min. and Met. Eng., Tech. Pub. 742, 1936
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kyanite has been used for various ceramic purposes, while the imported 
material has been used extensively in the manufacture of refractory 
brick. Some research has been directed toward utilizing the expansive 
property of kyanite to offset shrinkage of high-alumina refractories, . | 
and experimental results have been promising. Large increase in the 
use of kyanite, however, seems to be contingent upon lower prices, | 
probably $15 a ton or less. With small-scale operations the cost is 
likely to be too high for the product to be sold at any such figure, but | 
once an adequate market is assured large-scale operations can probably — 
be developed to meet the requirement for low-priced material. One 
objection to flotation concentrates is that the brickmakers demand a 
large proportion of coarse material, but possibly this objection can be a 
overcome by sintering the fine kyanite so as to make a suitable grog. 
Experiments with this end in view are being conducted at the Bureau 
of Mines station at New Brunswick, N. J. | | 

3 : LITHIUM MINERALS 

Lithium is rather widely distributed in nature,’ and nearly a dozen 
minerals contain lithium as a more or less essential constituent. Only 
three minerals, however, are recognized as industrially available 
sources of lithium, and none of these contains more than small per-__. 
centages of the element. Amblygonite, 2LiF.Al,03.P,0;, the richest | 
ore of lithium, theoretically contains only 10 percent lithia (Li,O) and - | 
commercially only about 9 percent. Spodumene, Li,O.Al,03.4810., 
ordinarily contains less than 7 percent [a,O0 and formerly, although | 
mined by one company for its own use, was not easily salable; with 
increased demand for lithium, however, it promises soon to be- 
come the principal source. The theoretical formula of lepidolite, 
3Li1,0.2K,0.3A1,03.12S10..8F, indicates a lithia content of more than 
6 percent, but 4 percent is about the top limit for commercial ship- 
ments. All three minerals characteristically occur only in pegmatites. | 
Amblygonite and spodumene both resemble ordinary feldspar in 

~~ appearance, and lepidolite is one of the micas which occurs, however, =——S 
as pink to purple scaly masses rather than in large sheets. 

The uses of lithium metal and its salts are outlined briefly in the 
chapter on Minor Metals in this volume of Minerals Yearbook. Of 
chief interest is the growing use of lithium chloride in air conditioning. 
Nevertheless, lithiated waters and medicinal preparations still account | 
for a relatively large part of the consumption, and the uses of the 
metal are not unimportant. Lithium hydroxide is used in Edison 
storage batteries, and some lithium salts may be used in pyrotechnics 
owing to the red coloration they impart to flame, although most red | 
flares are produced by strontium compounds. Lepidolite has been 
used in making enamels and special glasses, and it is possible that 
spodumene may be used as a ceramic raw material after preliminary 
calcination to convert it into the beta form which does not expand 
greatly upon further heating. 

Domestic supplies of amblygonite and spodumene have come 
principally from South Dakota, although small quantities have been 
mined in California. Spodumene also occurs in Maine and North 
Carolina, apparently in large amounts. Lepidolite was mined 

8 Strock, Lester W., The Distribution of Lithium in Rocks and Minerals as Revealed by Quantitative 
Spectrum Analysis: Am. Mineral., vol. 21, no. 12, 1936, p. 7. 

153336—37——92
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extensively in California and New Mexico from 1920 to 1930. The — 
output of lithium minerals in the United States reached a maximum 
of 11,696 tons valued at $173,002 in 1920, of which most was lepidolite. 
In 1930 only 1,797 tons valued at $56,327 werereported. After further 
declines in 1931 and 1932, for which years figures cannot be published, 

| mining of both amblygonite and spodumene was resumed in the 
South Dakota field. Statistics covering the domestic production of 
lithium minerals for 1918 to 1928, inclusive, have been published in 
Bureau of Mines Information Circular 6215 on caesium, rubidium, | 
and lithium. Available data forjlater years follow: 

a Lithium minerals produced and shipped in the United States, 1929-36 

Number; « Number 
Year of pro- Short ‘Value Year of pro- Short Value 

1929... 21 @ | @ |} t933. 6 504} $12, 997 © 1930222 5| 1,797] .. $56,327|} 1934... 5 719 | 20, 980 1931... 2} (i) (1) 1935__-.-..--_-.___- 4{ 1,154] 26,834 1982. (2) 1936...-------------|  6| 1239] 25,973 

1 Bureau of Mines not at liberty to publish figures. 

_. The Bureau of Mines recently has worked actively toward creating 
. a spodumene-mining industry in North Carolina. The disseminated 

| deposits near Kings Mountain have been shown by Hess ° to afford — 
| one of the world’s principal sources of potential supply of lithium. 

| Methods for concentrating this and similar material known to occur 
In other States have been investigated by Will H. Coghill at the 
Bureau’s station at Rolla, Mo., and by O. C. Ralston at its New 

, Brunswick (N. J.) station. At the latter station a novel method of 
concentration has been evolved 7 that is so simple it can be done by 

) | farmers with home-made equipment. The Southern Mining & 
| Milling Co., Clarkesville, Ga., began mining this ore and proposed to 

install a furnace for beneficiating it in 1937. 
| Prices of amblygonite tended slightly upward in 1936. Although 

still quoted nominally at $34 to $35 per short ton f. 0. b. South Dakota 
mines, actual sales were made at prices up to $40 a ton for 8- to 9-per- 

| cent material. The price of spodumene is about $20 f. 0. b. South - 
Dakota mines, and $35 can probably be obtained for 7-percent 

: material delivered at eastern consuming points. Lepidolite is quoted 
in Engineering and Mining Journal Metal and Mineral Markets at 
$20 to $25 per ton (basing point not stated). Sales of domestic 
lepidolite in 1936 were insignificant, and South African and Canadian 
deliveries likewise seem to have been quite small. 

MINERAL WOOL 

Production figures for mineral wool are not collected by the Bureau 
of Mines but have recently been published biennially by the Bureau 
of the Census, which reported a total value of $7,672,096 for the pro- 
duction of “mineral wool (other than asbestos) for building insulation”’ 
in 1935 compared with $1,714,171 in 1933, $2,873,230 in 1931, and 
$2,377,324 in 1929. : 

° Hess, Frank L., Lithium in North Carolina: Eng. and Min. Jour., vol. 137, no. 7, 1936, pp. 339-342. 
7 Fraas, Foster, and Ralston, O. C., Beneficiation of Spodumene by Decrepitation: Bureau of Mines 

Report of Investigations, 3336, February 1937, 13 pp.
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Slag wool was made in Germany in 1870, and the rock-wool indus- 

try was established in Indiana by 1897, but the great growth of the 
industry has taken place within the last decade. In 1900 the reported 

production of mineral-wool products was 6,002 tons valued at $60,320 

or about $10 a ton. Ten years later it had grown to 8,408 tons valued : 

at $84,012. The census of manufactures for 1929 reports the value 

| only of mineral-wool products as $2,377,324, which came from eight | 

- producers—two in Indiana and one each in California, Illinois, 

| Michigan, New Jersey, Ohio, and Wisconsin. Since the decline in | 

| 1933 the industry has forged ahead with remarkable rapidity. Census 

figures for 1935 show 111,745 tons of rock wool valued at $3,357,526, | 

- 31,648 tons of slag wool valued at $1,184,946, and “other” wool — | 

| (mostly glass wool) valued at $3,129,624. No figures are given on the 

tonnage of glass wool, but as this product is worth a great deal more | 

_. per ton than ordinary rock or slag wool the data indicate an aggregate | 

‘” production of all kinds of mineral wool of less than 200,000 tons in 

, 1935. Unofficial estimates indicate that the total output in 1936 : 

increased to more than 400,000 tons, but this figure cannot be verified. 
- However, it may be noted that the number of plants increased in 

1936 (at least 50 plants and perhaps more are now engaged in making 

these products), and most plants were working nearly to capacity. : 

The National Association of Rock and Slag Wool Industries serves | 

the industry. | | 

Roughly two-thirds of the domestic output of mineral wool is used 

for building insulation, and much of it is employed for insulating 

existing homes. Notwithstanding the rapid growth in production 

and the increased output of competitive materials, such as vermiculite, 

there is no indication at present of approaching saturation of the | 

market for mineral wool. A recent canvass of architects by a leading 

journal ® drew a 100-percent affirmative answer in favor of house 

insulation against heat and cold, even for relatively small one-family 

dwellings. All types of insulation—mineral wool, aluminum foil, 

___and_wallboards—were popular. Florida and Louisiana architects 

stressed the importance of insulation against sun heat. This survey = =— 

| tends to confirm the trend of mineral-wool manufacture. Another | 

factor favoring greater use of insulating materials is air conditioning 

which, after making rapid progress in commercial buildings, is gen- ) 

erally expected to work down into the residential field. So long as the 
American people have money to spend on making their homes com- 

fortable, a growing increment of such expenditures will be available 
for the purchase of insulating materials. 

In most tests mineral wool stands out as having the highest insu- 

_ lating value among materials in general use for house fill, In Minerals 

Yearbook, 1936 (p. 1067) a serious error was made in reporting the 

results of tests by the National Research Laboratories, Ottawa.’ . 

The real message of the tabulated figures was that rock wool is a far 

better insulator than asbestos or serpentine in any of the forms 

tested. 

8 Architectural Record, The Record Scans the Field: Vol. 81, no. 3, 1937, p. BT-11. 

9 Niven, O. D., The Thermal Conductivity of Sundry Materials: Canadian Jour. Research, vol. 13, no. 

1, sec. A, July 1935, pp. 16-18.
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| In a recent Letter Circular (LC—471, June 9, 1936), the National 
Bureau of Standards, Washington, lists a number of publications 
which contain specific information as to insulation problems. 

| MONAZITE | 

| As the use of cerium alloys in sparking flints for gas and cigar 
lighters has increased greatly during the last decade or two, it has 
been thought that this might soon revive the demand for monazite, 
This is a vain hope, for, as noted in the discussion of rare earths in 
the Minor Metals chapter of this volume, accumulations of cerium 
residues at thorium-nitrate and gas-mantle works throughout the 
world are large enough to supply demands for three-quarters of a 
century at the present rate of consumption. The magnitude of these 
accumulations can be estimated only roughly, but the figures show 
that the total consumption of monazite since 1893, mostly for gas- 

| mantle making, has been a little short of 100,000 tons, of which more 
than 30 percent was cerium oxide and nearly 30 percent more com- | 

| | prised lanthana, didymia, and other rare-earth oxides. Only asmall 
| fraction of this 60,000 tons of rare-earth oxides has been utilized by 

the gas-mantle and other consuming industries. 
| No domestic production of monazite has been reported since 1925, 

when 2,000 pounds were recovered as a joint product in Florida 
: beach-sand operations for ilmenite and zircon. British India cap- 
| tured most of the monazite market more than 20 years ago, but with 

: gas-mantle requirements scarcely 10 percent of their one-time volume 
world demand for monazite has dropped to only a fraction of its former 

| level, which is indicated by the maximum production of 7,392 short 
- tons in 1909. Although all the thorium nitrate needed for gas mantles 

today could be extracted from about 300 tons of good monazite, 
actual demand has not fallen quite as much as this might indicate. 
The mineral has other uses, most important of which apparently is | 
the manufacture of flaming-arc carbons. Due to the vogue of light 
therapy and the increase in sales of heat-ray lamps for use in American 
homes, imports of monazite into the United States have expanded 
again during the last few years. 

Monazite sand imported for consumption in the United States, 1932-36 
| a 

Year Short tons | - Value Year Short tons Value 

1932__.._------------------ 1, 569 $48, 639 |} 1985..--.---. 2 ee 1, 299 $51, 495 
1933__----------------.--- 56 1,985 || 1986..-.-.-----22- ee 607 25, 324 
1934... 2.2-----2 eee 112 4, 867 

I 
10 National Bureau of Standards, Thermal] Insulation of Buildings: Cire. BS C376, 1929. 
American Society of Heating and Ventilating Engineers, Guide, New York (annual). 

° American Society of Refrigerating Engineers, Refrigerating Data Book, New York. 
American Society of Refrigerating Engineers, Insulation Committee, Heat Transmission of Insulating 

Materials: 1922 Rept. (revised to 1924). 
Finck, J. L., Mechanism of Heat Flow in Fibrous Materials: Bureau of Standards Jour. Research, vol. 5, 

1930, p. 973; RP 243. (Out of print.) 
Department of Commerce, National Committee on Wood Utilization, House Insulating, Its Economies 

and Application: 19th Rept. 
Recpartment of Commerce, National Committee on Wood Utilization, Insulation on the Farm: 25th 

ept. 
Van Dusen, M.S., and Finck, J. L., Heat Transfer Through Building Walls: Bureau of Standards Jour. 

Research, vol. 6, 1931, p. 493; RP 291. 
University of Minnesota, Engineering Experiment Station, Heat Transmission Through Building 

Materials: Bull. 8. 
Heilman, Roos Insulation of Superheated Steam Surfaces: Trans. Am. Inst. Chem. Engrs., vol. 16, 

Pp ° ’ ’ Dp. . 

McMillan, L. B., Heat Insulating Properties of Commerical Steam Pipe Coverings: Jour. Am. Soc. 
Mech. Engrs., vol. 38, 1916, p. 8. 
National Bureau of Standards, Aluminum Foil Insulation: Letter Cire. NBS LC465.
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The price of monazite has fluctuated widely, but until about 1929 it 

rarely dropped below $20 or $25 a unit of thoria content, or about $120 

a ton for 6-percent ore. During the World War and again in 1920 it 

cost about double these figures, delivered at New York. Quotations 

of $60 a ton, however, were reported by Engineering and Mining 

Journal during 1930 for monazite containing a minimum of 6 percent ) 

thoria. In July 1932 the basis of quotation was advanced to 8 percent 

minimum, and less than a year later the quotation was dropped to $50 

aton. ‘The price increased to $60 in 1934, at which figure it remained 

until the second quarter of 1936 when it was broadened from $60 to $75 

a ton. 
OLIVINE | | 

Olivine, a natural magnesium silicate of good refractory properties, | 

is abundant in North Carolina where it is produced and shipped by 

at least three companies. Commercial shipments began about 1930. | 

but were small. Although a relatively new product it seems to be used 

in increasing quantities by steel companies, and favorable reports have : 

been received as to its performance, particularly in back walls of open- 

hearth furnaces. Substantial quantities of olivine are also used in | 

shaped refractories, sold under the trade name “Forsterite’, which 

seem to have been satisfactory in the steel industry for open-hearth 

bulkheads and in various nonferrous metallurgical furnaces for roofs | 

and walls above the slag line. ' Trials are in progress to test its use for 

rotary-kiln linings. Several installations of complete burning zones 

lined with Forsterite brick are now in service in kilns burning portland 

cement and dolomite. Statistics of production or consumption of 

olivine are not available for publication, but they have exceeded 5 | 

carloads monthly. . | 

Although Forsterite refractories were introduced in 1933 a considera- | 

ble tonnage was not shipped until 1935; several thousand tons of : 

these refractories have been shipped in each of the last 2 years. | 

—_Forsterite-bricks-are made-by-adding-a_small_amount_of magnesite 
...___ 

to olivine so that their composition approaches that of natural for- 

sterite (2MgO.Si0,). The manufacture of these refractories, which 

has been fully described in technical literature,” is covered by United 

States patents, and a working arrangement has been made with Prof. 

V. M. Goldschmidt, who worked on similar materials in Norway in 

the laboratory of the Government Raw Material Committee In co- 

operation with the Norwegian Ministry of Trade and Industry. The 

combination of magnesia with olivine produces a high-temperature- 

load-carrying refractory. The talc, serpentine, and small amounts of | 

other hydrous impurities that commonly occur in olivine do not tend 

to lower the softening point. | 

Cut blocks of natural olivine are available, but sales to date have | 

been largely of crushed rock or rubble. The rock has no definite 

cleavage, and costs of cutting blocks have been prohibitively high, 

running from $30 to $40 a ton. Of potential interest is the use of 

olivine aggregate, prepared in three suitable sizes, with high-alumina 

cements to make a refractory material that can be cast in place like 

ordinary concrete. 
Owing to the relatively low cost of mining olivine and the fact that 

the deposits are situated in the eastern part of the United States 

11 Birch, R. E., and Harvey, F. A., Forsterite and Other Magnesium Silicates as Refractories: Jour. Am. 

Ceram. Soc., vol. 18, no. 6, 1935, pp. 176-192.
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reasonably near consuming centers, it is one of the cheapest high-duty | refractories capable of withstanding basic slags. For example, at $8 
a ton f. o. b. mines, it costs little more than one-third as much as 
dead-burned magnesite. 

| _ Extensive deposits of olivine in the State of Washington likewise | may be utilized in the manufacture of firebrick and other refractory | = | material. Deposits occur on Cypress Island, and more than 40 square 
_ iniles of olivine rock are exposed in the Twin Sisters Mountains east of . 

Bellingham. Investigations at the Northwest Experiment Station | of the Bureau of Mines in cooperation with the College of Mines, 
_ University of Washington, showed that commercial quantities of this 

dunite can be secured which contain 47 to 49-percent magnesia. Re- 
_ fractory tests showed & pyrometric cone equivalent of cone 35 (1,785° 7 C.), a loss of weight of less than 2 percent, and a volume shrinkage of 

less than 2 percent at 1,530° C. Slag tests of olivine block in high- - 
temperature contact with basic open-hearth steel slag have indicated 
that it has a better resistance than commercial magnesia brick. Tests , | on the fluxing effect of various materials showed that, of the substances 

_ tried, alumina lowered the melting temperature most and iron oxide | gave less fluxing action. More than 35 percent of magnesia and 50 
percent of chromite were necessary before an appreciable raising of | the refractoriness was noted. Petrographic examination showed that 
synthetic forsterite crystals could be developed at high temperature. 

STRONTIUM MINERALS | 

- A general review of the strontium industry appeared in Minerals 
Yearbook, 1935 (p. 1232). No domestic production of strontium ore —_ has been reported since 1918, and domestic needs are supplied by | _ imports which are shown in the following table. | 

Strontium minerals and chemicals emporied for consumption in the United States, 
1925-86 . . 

eee 
Minerals Nitrate Carbonate ! Oxide 

Year 
Sc 

Pounds Value | Pounds Value | Pounds Value | Pounds Value 

1925-29 (average) ...._..._| 2, 567, 658 $43, 123 | 1, 868, 113 |$105,412 52, 346 | $3, 249 2, 335 $245 1980... 22-2 2 eel] 440, 924 10, 459 | 1, 678, 886 | 92, 166 33,978 | 2,182 |... |e 1981.2 2222 260 123 | 1, 701, 750 | 80, 889 29,452 | 2,022 11, 252 520 1982_ 22-2 11, 685 276 438, 931 | 18, 699 30,550 | 2,211 |_---- -__ | 1933__....2.2----------...| 2,426,493 | 8, 457 532, 835 | 23, 744 10, 073 850 595 115 . 1984.2. __| 2, 500, 411 9, 218 237,105 | 13, 796 28,416 | 3, 284 2, 204 469 1985... -.----_.-.-..-.___.| 2, 674, 094 11, 595 277, 548 | 15, 716 21, 828 2,641 |. ee 1936. ..-.-2--.--.-.___...| 3, 880, 302 14, 537 694, 696 | 39, 820 152,311 | 16, 056 (2) (1) 

1 Oxide included under carbonate. 

VERMICULITE 

__ The production of vermiculite in 1936, as reported to the Bureau of 
Mines by five producers, was 61,770 short tons. Sales ageregated 
16,733 tons valued at $184,387, of which 15,596 tons valued at $151,858 
were sold crude and 1,137 tons valued at $32,529 were expanded or 
otherwise processed or refined at or near the mine. 

The Montana companies continued to furnish the bulk of the out- 
put, notwithstanding greatly increased activity in Wyoming and 
Colorado, The Universal Insulation Co. marketed a plastic insulating
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cement and a light-weight insulating concrete in addition to other 

vermiculite products. KF. E. Schundler & Co., which operates proc- 

essing plants at Joliet, Ill., and Long Island City, N. Y., completed 

arrangements in 1936 for exporting vermiculite. An English company, 

known as British Vermiculite Products, Ltd., has been formed, and 

an expanding plant installed in Stratford. The Colorado Vermiculite 

Co., Inc., of Guthrie, Colo., has erected an expanding plant in Fremont 

County. The Vermiculite Co. of America, Hillside, Colo. (which . 

acquired various properties formerly held by the Allied Minerals Co. . 

of Austin, Minn.), reported grading and cleaning equipment as under 

construction. The Associated Minerals, Inc., of Austin, Munn., 

- further developed its Colorado property. The Mikolite Co., Kansas , 

City, Mo., not only produces house fill but also a full line of insulating 

plaster, acoustical plaster, roof insulation, and decorative finishes. a 

This company, after experimenting with raw material from other , | 

States, has recently been using Wyoming vermiculite, which is said 

to differ from other vermiculite in that it expands like a sponge instead 

of like an accordion. The North Carolina vermiculites are not so 

readily adaptable for use in loose house fill as the western vermiculites 

because they are too friable after calcining, but they are used fairly 

extensively in molded insulation and wallboard; they seem to adhere 

to a bond better than the more leathery type. Shipments were re- | 

ported in 1936 by the Georgia-Carolina Minerals Corporation and the - | 

ercolite Corporation, both of Franklin, N. C. 

According to a recent report ” of the Tennessee Valley Authority, 

the tonnage of individual deposits of high-grade vercimulite in western , 

North Carolina and north Georgia is not as large as was generally , 

supposed a year or so ago. The veins, the best of which are selvage 

veins along contacts of peridotites and pyroxenites, range in width | 

to a maximum of 25 feet, the average being less than 10 feet. No 

vermiculite mining has so far extended below 40 feet, as the operations 

are open-cut and the walls are heavily jointed. Gangue minerals are 

____picked-out-by-hand.__If the fines are not wanted, they are removed | 

by being passed over a screen, although, with increased demand for ss | 

fines free from clay and other impurities, log washers may come into 

use. | 

12 Tennessee Valley Authority, Vermiculite and Bentonite of Tennessee Valley Region: Div. Geol. Bull. 

5, Knoxville, Tenn., December 1936, 51 pp.
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PART IV. MINE SAFETY | 

EMPLOYMENT AND ACCIDENTS IN THE MINERAL INDUSTRIES 

By W. W. Apams 

SUMMARY OUTLINE 

Page Page 
Introduction. .......-........---.-..-...-.-.. 1453 | Employment and accidents—Continued. 
Employment and accidents_......---..-..-.-. 1455 | Nonmetallic-mineral mines.............---. 1461 
Bituminous-coal mines.-..-.....-....---.-. 1455 | Cement-rock quarries....................--- 1461 
Anthracite mines__...-...--.--------------. 1458] Limestone quarries.....................--.. 1462 
Iron-ore Mines..__-.-..--------------------- 1458] Marble quarries._....-..--...........---.-. 1462 
Copper mines_-_._....-..2--2-2- el (1459 Sandstone quarries..................-...... 1462 
Lead-zine mines (Mississippi Valley | Granite quarries..............-...-----.--.. 1463 

States) _...---------.-----.-..-----.-----. 1460] Trap-rock quarries_-_...............---.---. 1463 
Gold, silver, and miscellaneous metal Slate quarries__......-------------.--------. 1464 
mines. ....--.--.------------------.------ 1460 | Conclusion_-.--_---..-----------------------. 1464 

A small increase in the number of employees and a slight reduction 
in the aggregate number of man-hours of employment in the mining 
and quarrying industry of the United States in 1985 compared with 
1934 were shown by reports furnished to the United States Bureau of | | 
Mines by operating companies. Preliminary reports for 1936 indi- - 
cate a further increase in the number of men employed during that | 
year and in the number of man-hours worked. | 

These statements are based upon an examination of complete | 
reports for 1935 from operators of anthracite and bituminous-coal 

——-—_aines;—-stone quarries and—related—plants,_such—as—cement—mills, 
limekilns, rock crushers, and finishing plants; on reports from repre- 
sentative mines producing gold, silver, copper, lead, zinc, or other | 
mineral; and on preliminary returns from various classes of mines 
and quarries for 1936. } 

Although the mineral industry includes the milling and smelting 
of ores, the production of petroleum and natural gas, and the manu- 
facture of coke, statistics now available for 1935 and 1936 only cover 
mining, quarrying, and the preparation of such rock products as 
cement, lime, crushed rock, and sawed and finished stone. 

Within the field covered by these operations, 697,402 men were 
employed in 1934, the latest year for which final and complete figures 
are available. Complete reports for most of the industry and partial | 
reports for certain groups of metal mines indicate that the number of 
men at work in 1935 was approximately 709,000. Reports for 1936 
from a relatively small number of plants suggest that the working 
force during that year may have reached 756,000 men, but the 
accuracy of this figure cannot be accepted until returns have been | 
received from a much larger number of companies than have thus 
far furnished their annual reports to the United States Bureau of 
Mines. The indication of 756,000 employees in 1936 is based upon 

1453
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| : the percentage of increase in employment shown by reports for that 
year compared with reports from indentical plants operating during 

| 1935. 
Coal mining is by far the largest branch of the mining industry in 

the United States, whether measured by the number of men employed, 
the number of man-hours of labor performed during a normal year, or 
the quantity and value of mineral produced; it is also largest when 
measured by the number of men killed or injured by accidents that 
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FIGURE 119.—Trend of employment at mines and quarries in the United States, 1911-34. 

occur while the men are at work. For this reason, most of the present 
| review of employment and accidents during 1935 is devoted to coal 

| mining, although quarrying, metal mining, and nonmetallic-mineral 
mining are discussed briefly to show the trends of employment and 
accidents during that year and to show similar trends through 1936 
so far as revealed by preliminary returns from identical establishments __ 
that were active both in 1935 and 1936. | : 

Employment and faial-accident record of the mining and quarrying industries in the 
United States, 1911-85 a. 

Fatality Fatality 
rate per rate per 

. Year Men Man-days | Men | thousand Year Men Man-days | Men | thousand 
employed worked killed | 300-day employed worked killed | 300-day 

employ- ||- employ- 
ees ees 

1911__.| 1, 005, 281 | 232, 388,227 | 3, 539 4.57 || 1924___ 996, 983 | 211, 030, 846 2, 958 4,21 
1912___| 1,004,317 | 239, 067, 792 | 3, 293 4.13 |] 1925__. 967, 390 | 206, 286, 546 2, 754 4.01 
1913___| 1,045, 198 | 259, 159, 364 | 3, 651 4.23 |} 1926___ 978, 002 | 229,697,110 | 3,102 4.05 
1914__.| 1,009, 236 | 221, 221,292 | 3, 193 4.33 || 1927__- 970, 393 | 209, 735, 874 | 2, 718 3. 89 
1915... 986, 866 | 220, 772,734 | 2,970 4.03 || 1928_-- 886, 364 | 197, 805,128 | 2, 568 3. 89 
1916__-_| 1,016, 453 | 250, 403,419 | 3,096 3.71 {| 1929___ 858, 790 | 202,049,152 | 2, 663 3.95 
1917___| 1, 040, 186 | 269, 482,848 | 3, 679 4.10 |} 1930__- 827, 872 | 172, 323, 051 2, 439 4,25 
1918___| 1,013, 364 | 268, 579,236 | 3,351 3.74 |) 1931___ 747, 262 | 133, 512, 008 1, 682 3. 78 
1919__.| 997,336 | 222, 264,681 | 2,914 3.93 {| 1932___ 637,777 | 100, 954, 646 1, 346 4.00 

' 1920. ..|'1, 007, 692 | 243, 873, 483 2, 875 3.54 || 1933__- 642,125 | 112, 229, 996 1, 218 3. 26 
© 1921__- 994, 367 | 182, 698,940 | 2, 345 3.85 || 1934__. 697, 402 | 131, 771, 709 1, 402 3.19 

1922__.| 1,029, 585 | 171, 316, 453 2, 460 4.31 || 1935__. 730, 521 | 136, 547, 329 1, 457 3.20 
1923._.} 1, 078, 270 | 230, 299,402 | 2,972 3. 87
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EMPLOYMENT AND ACCIDENTS | 

BITUMINOUS-COAL MINES | 

Employment.—The total number of men employed in bituminous- 

coal mining has increased continuously since 1932, when the lowest 

level of the depression period was reached. In that year the number 

of workers employed was 406,380, a decrease of 19 percent compared 

with the working force employed in 1929. Additions to the mine pay | 

rolls during the three succeeding years brought the number of workers , 

employed in 1935 to within 8 percent of the predepression level. oo 

Scattering returns from a small number of companies indicate that the — 
~———yumaber of workers was increased further in 1936.—————_____- 

Outstanding coal-producing States in increasing employment since | 

1932 are Virginia and West Virginia in the East, Ohio and Michigan | , 

in the east north central area, and Missouri, Iowa, and South 

Dakota in the trans-Mississippi region. In all of these States em- | 

ployment in 1935 was greater than in 1929. On the other hand, 

employment in both Pennsylvania and Kentucky was still lagging 

behind the predepression level. Compared with 1929 a decrease of | 

6 percent is shown in the number of bituminous mine workers employed 

in Pennsylvania, and Kentucky shows a decrease of 11 percent. 

In recent years there has been a marked shortening of the coal 

miner’s workday. Although the trend toward a shorter workday has 

been evident for many years, 1930 was the first year in which the : 

mining companies were specifically requested to indicate on their 

reports to the Bureau of Mines the aggregate number of man-hours of 

work performed at their properties as given on the books of the com- 

panies. The returns for that year showed that many companies had 

not then begun to keep a record of man-hours worked; on the other 

hand, a large number of companies did keep such records, and they 

reported the actual book figure to the Bureau. Those that did not 

maintain man-hour records reported to the Bureau the average 

- number of employees, the number of days on which coal was produced, |
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and the number of hours constituting a standard working day at the | mines; with this information, the number of man-hours worked at 
these mines was calculated and added to the number of man-hours | worked at the other mines where actual book records of man-hours , _ worked were maintained. Complete figures for 1930, as thus reported 
and calculated, revealed that the bituminous-coal mining industry in — 
the United States operated an average of 8.13 hours per day per man 
employed in 1930. By 1935 many more companies were maintaining 
records of man-hours actually worked, and the reports for that year 
for the entire industry showed an average of 7.03 hours worked per 
man-day. Incomplete reports for 1936 indicate a slight increase in 
the length of workday over 1935. , 

It should be made clear that the total number of employees. and the 
number of hours constituting a workday do not in themselves show the 
volume of employment in the coal-mining industry. The volume of 
employment depends, further, on the number of days on which the 
mines were in operation. Whether a mine is active or idle on a given 

_ day is determined largely by the presence or absence of orders for | coal on the company’s books; yet the working crew, in more or less 
normal numbers, must stand by and be available for work on any day 
of the year. In 1930, out of a possible working period of more than 
300 days, the actual operating time of all bituminous-coal mines in the 
United States averaged only 187 days per man. In 1935 each em. 
ployee averaged only 178 days of work, and even in 1929 the average - | _ employee had only 219 days of employment. This part-time employ- 
ment, if spread over a year of 52 weeks, means that in 1930 the 
average period of employment was 29 hours per man per week; it was 

_ 25 hours in 1934 and 24 hours in 1935. In other words, the average : coal miner averages about 3% 7-hour days per week throughout the 
year. 

The aggregate number of man-hours worked at coal mines rises | and falls with the increase and decrease in the quantity of coal pro- | duced, except as the relation between the two sets of figures may be | affected by the increasing productivity of labor due to increased 
| mechanization and other improvements in methods of production. 

Upward trends in total production are accompanied by less-pronounced 
| upward trends in man-hours worked. By contrast, when the trend of 

total production is downward, more-pronounced downward trends in 
the number of man-hours worked are observed. The tendency of 
total man-hours to lag behind total production when the trend is 
upward and to fall more rapidly when the trend is downward is chiefly 

_ due, as previously stated, to the increasing quantity of coal produced 
per man-hour of labor performed. Production of bituminous coal in 
the United States reached a maximum in 1918; this was also the year 

| of maximum number of man-hours worked at the mines. Compared 
with 1918, there was a drop in 1935 of 36 percent in total production 
and 54 percent in the total number of man-hours worked. In 1918 
production averaged 0.463 ton per man-hour worked; in 1935 the 
average was 0.644 ton, an increase of 39 percent. 

Accidents.—Coal mining ranks as one of the most hazardous of the 
major industries of the United States. N evertheless, the number of | 
lives lost from accidents has been reduced greatly in recent years. 
The annual loss of life in bituminous mines during the past 3 years 
has averaged only about half of what it was 20 years ago. In 1935,
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for example, only 968 men were killed compared with 1,683 in 1915; 
in 1934 there were 958 fatalities compared with 1,859 in 1914; and in 
1933 the total was only 833 against 2,167 in 1918. 

Although it is clear that fewer men are now being killed by accidents __ | 
at the mines than formerly, this fact does not necessarily indicate that | 
the present-day coal miner is a better life-insurance risk than was the 
miner of 20 years ago. T'o make the individual miner more acceptable 
to a life-insurance company, his per-capita accident experience must 
be reduced. Whether or not this has been accomplished is quite - 
independent of the actual number of fatal accidents reported from 
year to year in the coal-mining industry as a whole. The number of | 
fatal accidents must be considered in relation to the number of men 
employed and the number of hours the men work in the mines. 

Physical conditions underground undoubtedly have been improved. 
_ Operators and miners are more safety-minded than they were 20 _ 

years ago. Mining machinery is used more extensively than ever 
before. _Machine-loading of coal at the face has largely replaced 
loading by hand shovel in many mines. Haulage cars and tracks 
have been improved. There is no doubt that good housekeeping is 
practiced by more and more coal-mining companies. 

These evidences of progress in a large number of mines make ' 
- possible a larger production of coal bv the average employee for 

each day or hour he spends at work. ~Under these conditions it is 
manifest that fewer men, or at least fewer man-hours, are required to 
produce a given quantity of coal. With the 1935 average produc- 
tivity per man-hour the tonnage produced by the entire industry in 
the prosperous year 1929 could have been produced with 35,000 
fewer men than were actually employed that year. Moreover, this | 
could have been accomplished without any change in the working | 
time of the 1929 employee. The production of coal during 1915 7 
could have been made with 165,000 fewer men than were employed | 

| during that year, also without any change in the working time of the | 
__ 1915 employee. eee oe 

With a reduction in the number of employees or man-hours as the 
productivity of labor increases, there must be a proportionate reduc- 
tion in the number of accidents to hold the accident rate per employee | 
or per man-hour to its former level. If the number of accidents is 
not thus proportionately reduced, the accident rate will rise; if acci- 
dents are reduced in greater proportion than men or man-hours, the 
accident rate will be lowered. From 1915 to 1935 the number of 
man-hours worked at the mines was reduced 40.8 percent, and the 
number of men killed was reduced 42.5 pércent. Thus, efficiency in 
safety increased at a more rapid rate than did efficiency in the pro- 
duction of coal, and the fatality rate per million man-hours of employ- 
ment was reduced from 1.722 to 1.673, a reduction of nearly 3 percent, 
although the average miner produced 42 percent more coal in an 
hour in 1935 than he did in 1915. 

This point is often overlooked by those who are critical of the coal 
industry’s accident record, and it is equally overlooked by others 
who are inclined to claim for the industry more credit than it merits. 

Could operating conditions in coal mines remain static, we might 
reasonably expect accident-prevention measures to produce a con- 
stant downward trend in the accident rate; but conditions change 
continually, and the inherent hazards of mining would take an |
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increasing toll of human life were it not for the safety measures the 
_ operators and miners observe in their work. As _ the per-capita 
hazards increase with the declining number of employees, safety 
measures also must increase. Under these conditions, it should be 

) recognized that progress in safety is being made if the accident rate 
| | does not rise as fast as the per-capita hazards increase, and especially 

is this true if the accident rate is kept on its former level. It should : 
be recognized that safety measures are doubly effective when the 

| accident rate per man-hour worked shows a downward trend when the 
inherent hazards of mining per man employed are increasing. _ 

- ANTHRACITE MINES . 

Employment.—The anthracite mines covered by Bureau of Mines 
statistics of employment and accidents are situated entirely in the | 
eastern part of the State of Pennsylvania. Data on the few anthra- _ 

_ cite mines elsewhere in the United States are included with the sta- 
tistics for bituminous-coal mines. Employment at the anthracite 

, mines in Pennsylvania declined in 1935 compared with 1934, both as | 
a to number of workers and man-hours of work performed. Moreover, 

the average period of employment per man was less than in 1934. 
: Reports from the operating companies showed a total of 102,848 men 

employed and 154,096,381 man-hours worked in 1935, a reduction of 
5 percent and 14 percent, respectively, compared with 1934. The 

| average employee worked 187 days, or 19 days less than the year 
before. No specific information as to employment is available for 
1936. 

| Accidents.—Reports for 1935 showed that 274 employees were 
- killed and 18,046 were injured by accidents at the mines, breakers, 

| and dredges. These figures indicate a fatality rate of 1.78.per million 
Oo man-hours of employment compared with 1.50 for the previous year 

and a nonfatal lost-time injury rate of 117.11 compared with 117.88 
| for 1934. During the 6 years (1930-35) for which comparable figures — 

are available, the lowest accident rate (113.74) for fatal and nonfatal 
injuries was that for 1933. Although the combined rate for 1935 was 
only a fraction less than in 1934 and although it did not compare 
favorably with the rate for 1933 it was more favorable than the rates 
for the 3 years preceding 1933. 

IRON-ORE MINES 

Employment.—A larger volume of work performed and a reduction 
in the number of men employed was shown for 1935 compared with 
1934 by final and complete reports received by the Bureau of Mines 

: from operating companies. The reduction in number of employees 
was 9 percent, but a 2-percent gain was reported in the aggregate 
number of man-hours worked during the year. The working time for 
all operating mines averaged 219 days or 1,758 hours per man compared 
with 195 days or 1,558 hours per man in the preceding year. An 
average of 8 hours per shift was reported for both years. Preliminary 
reports for 1936 indicate large gains in employment over 1935, both 
in the number of men working and the man-hours of labor performed. 
According to the returns thus far received, the increase in 1936 over 
1935 was probably as much as 30 percent. Notwithstanding this 
evidence of further recovery from the recent depression, the industry
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no longer seems to require the working force it employed. 15 or 20 
years ago. Maximum employment was reached in the war year, 1917, 

| when the working force was more than 57,000 men and when more 
than 16 million man-days of labor were required to produce the ton- 

“nage of that year. Much of this labor doubtless was utilized to 
produce iron for purposes connected directly or indirectly with the 
World War. But even in 1920, more than 45,000 men were employed 

- and more than 13 million man-days were worked. By 1935 the 
number of employees had been reduced to 14,000 and the number of oe 
man-days to approximately 3 million. Although this reduction in 
employment may be attributed, in part, to the absence of need for 
iron for war purposes, and partly to incomplete recovery from the 
depression, perhaps the chief reason for the industry’s present ability 
to operate with fewer men is the fact that methods of operation have © 
been improved and, in consequence, each man-hour of labor is now | 
more productive than formerly. Actual records of productivity per 
man-hour were not available until 1923, but since that year the output | 
of iron ore in the United States per man-hour of labor performed has 
been tending upward. Other factors that contribute to a larger out- 
put per man-hour are the increasing proportion of total tonnage of 
ore now being obtained from open-pit mines compared with under- | 
ground mines and the larger production of ore per man-hour made : 
possible by using large power shovels in open-pit mining. : 

Accidents.—The iron-ore-mining industry is outstanding among the : 
metal-mining industries of the United States for its low death and | 
injury rates from accidents. In 1935 the accident rate was 18.7 per | 
million man-hours of employment, having been reduced from 20.8 for | 
the previous year. In one respect the record was less favorable than 
in the preceding year, the fatality rate being 0.89 in 1935 against 0.66 
in 1934. Thus, the improvement in 1935 was in the field of nonfatal | | 
injuries rather than accidents causing the death of the injured em- = 
ployees. Except for 1932, when the combined accident rate for fatal | 

_____and_ nonfatal injuries was 17.0 per million man-hours of employment, _ 
| the corresponding rate of 18.7 for 1935 was the lowest accident rate 

and therefore the best safety record that the industry has ever had. 
The remarkable extent to which accidents have been eliminated from | 
iron-ore mining is indicated by the low accident rates that have pre- 
vailed in recent years. So successful have the mining companies been : 
in preventing accidents to their employees that the accident rate : 
for 1935 was 82 percent lower than it was for 1911, the first year for 
which figures are available. Preliminary reports from the operating 
companies indicate that the accident rate was higher in 1936 than in 
1935, but even if final returns should bear out this apparent increase 
the rate for 1936 was lower than that for any year preceding 1932. 

COPPER MINES | | 

Employment.—Although complete reports for copper mines for 
1935 are not yet available, partial returns from the operators indicate 
substantial gains over 1934 in the number of men working and man- 
hours worked. Further increases are indicated by preliminary reports 
from the producing companies for 1936. The improvement in employ- | 
ment was general, virtually all copper-mining districts sharing in 
the gains. The industry employed 8,084 men in 1934, and it is prob- 
able that this figure was increased to approximately 9,500 in 1935,
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The total valume of labor performed in 1934 was reported as 14,726,617 
man-hours, which apparently was increased to about 20,800,000 
man-hours in 1935. a 

Accidents.—Complete statistics on accidents at copper mines are 
| not yet available for 1935, but incomplete figures show a large increase 

| in the accident rate over 1934. For each million man-hours of employ- . 
| ment during 1934, reports from producing companies showed 46.2 

| accidents. This rate apparently increased to approximately 68 
accidents per million man-hours in 1935, and preliminary reports for 
1936 indicate a further increase. 

| LEAD AND ZINC MINES (MISSISSIPPI VALLEY STATES) 

_ Employment.—Figures covering identical mines operating during 
_ 1934 and 1935 in Kansas, Missouri, and Oklahoma—the principal 

lead-zine producing States of the Mississippi Valley—and covering 
mines that employ about half the total number of men in the entire 
region, showed a slight reduction in the number of employees in 1935 

_ and a more material falling off in the number of man-days and man- 
| hours worked. The decreases were in Kansas and Oklahoma. Mines 

in Missouri reported gains in employees, man-days, and man-hours, 
but these gains were not extensive enough to overcome a decline in 
employment in the region as a whole. In 1936, according to pre- 
liminary returns, the number of workers and the volume of employ- 
ment increased, Kansas and Missouri sharing in the gains and Okla- 
homa reporting a further decline. 

Accidents.—Although Oklahoma reported a loss,in employment in 
- 1935 it was the only one of the three important lead-zinc producing 

States in the Mississippi Valley to report a better safety record. The 
| accident rate for Oklahoma was lowered to such an extent that in- 

creased rates in Kansas and Missouri were more than overcome, so 
: that the group rate for the three States was lower in 1935 than in 1934. 

This favorable showing apparently did not continue in 1936, as partial 
returns indicate higher accident rates for each of the three States and, 
consequently, for the district as a whole. | 

| GOLD, SILVER, AND MISCELLANEOUS METAL MINES 

Employment.—Employment and accident data for this group of 
mines reflect chiefly the experience of mines that produced gold and 
silver, but the figures also cover lead and zinc mines operating in 
States other than those in the Mississippi Valley; the figures also 

: include data for mines that produced minor metals, such as quicksilver, 
manganese, etc. | 

Complete figures for this and several other classes of metal mines 
are not yet available for 1935, owing to the loss of one-third of the 

: Bureau of Mines personnel several years ago and the inability of the 
small available force to complete the tabulation of returns from mining 
companies in time for inclusion of the figures in this publication. 
Such reports as have been tabulated cover approximately 34 percent 
of all men who work in this class of mines. These reports show in- 
creases in the number of employees, man-days, and man-hours for 
1935. The increase in number of employees, according to these in- 
complete figures, was approximately 14 percent, and the gain in num- 
ber of man-hours worked was about 20 percent,
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| Accidents.—The accident rate for mines producing gold, silver, and 

the other metals included in this group was 99.2 per million man-hours 

of employment in 1934. According to available returns, the rate for | 

1935 was lower than this, perhaps by as much as 6 percent, which 

would indicate that the rate will be about 93.3 per million man-hours / 

worked in 1935. Early returns for 1936 indicate an increase over the | 

accident rate for 1935. | | 

a NONMETALLIC-MINERAL MINES = / 

Employment.—Included in this group are mines that produce gyp- ; 

sum, phosphate rock, sulphur, or any nonmetallic mineral except coal, : 

sand, gravel, or clay. Nonmetallic-mineral mines, as thus defined, : 

| reported a total of 8,339 men employed during 1935 compared with 

8,234 men in the previous year. The total working time for all em- 

| ployees equaled 16,168,307 man-hours, an increase of a little more than 

6 percent over 1934. The average employee was at work 1,939 hours 

during the year, which compares favorably with the previous year’s 

| average of 1,844. No data are available for 1936 for mines included 

in this group. : 7 . 
-Accidents.—The mining of other nonmetallic minerals is usually | 

attended by fewer accidents in proportion to the volume of employ- | 

ment than is the mining of coal, and, with the exception of iron mining, | 

the record for the nonmetallic group is also usually more favorable 

than that of metal mines. The accident rate for mines in the non- | 

metallic group was 50.7 per million man-hours of employment in 1935, 

a reduction from the rate of 52.3 for the year 1934. Reports have 

not yet been compiled to reveal the rate for 1936. | | | 

-—-s Employment.—A slight reduction in the number of employees en- _ | 

gaged in quarrying and an equally slight increase in the number of men 

______ working at the cement mills were reported by the operating companies ——__ 
for 1935. The reduction and increase extended to the number of man- | 

hours worked at the quarries and mills, respectively, a net increase | | 

being reported for the industry as a whole. The returns for both . 

quarries and mills showed 24,416 men employed and 39,243,018 man- 

hours worked, the average working time per employee being 227 days 

(1,607 man-hours). A further increase in the number of workers and 

a very material increase in the number of man-hours worked were 

shown for 1936 by reports that, though not covering all companies, 

reflect conditions in more than 80 percent of the industry based on the | 

| number of men employed. 
Accidents. —The cement industry ranks as the leader in safety among 

the various stone-quarrying industries of the United States. For a 

number of years the accident rate for cement mills and quarries has 

been low, much lower than for any other important branch of the 

quarrying industry. The rate for 1934, which represented 12.6 lost- 

time accidents per million man-hours of employment, was lowered to : 

9.5 in‘1935, a reduction of more than 24 percent. Unfortunately, the 

accident rate increased in 1936, according to incomplete returns for 

that year, the reports indicating an increase large enough to raise the 

rate for the year back approximately to that for 1934, | 

158336—37——-93 | | | |



1462 MINERALS YEARBOOK, 1937 

| LIMESTONE 

__ Employment.—The number of men employed at quarries that pro- 
duce limestone for purposes other than the manufacture of cement was 
30,973 in 1935. This number is not strictly comparable with the 

| number (24,119) reported for 1934 because many small operations 
- were canvassed for 1935 that were not. canvassed in the preceding | 

, year. Statistics for identical plants that were active during both 
years indicate that the number of employees was slightly less in 1935 
than in 1934 and that there was also a small reduction in the number. 
of man-hours of labor performed. The entire canvass for 1935 showed 
a total of 45,197,391 man-hours worked, an average of 1,459 hours per 
employee. A slight reduction in the length of the workday was re- 
ported, from 8.1 hours per day in 1934 to 7.8 hours per day in 1935, 

. based upon reports for identical plants. A few reports showed more — 
employment in 1936, both in total number of employees and total 

| number of man-hours worked, over the record of the identical estab- 
_lishments for 1935. | Oo 

Accidents.—Progress was reported in preventing accidents in 1935 
compared with 1934, both as to all establishments canvassed for those 

| 2 years and as to identical establishments active in 1934 and 1935. 
The accident rate was reduced from 57.3 fatal and nonfatal lost-time- 
injuries per million man-hours of employment in 1934 to 53.9 per mil- 
lion hours in 1935, with preliminary reports for 1936 indicating a fur- 
ther slight improvement over the 1935 record. oo oo, 

| _- MARBLE | 7 - 

Employment.—With approximately the same number of men 
: working as in the preceding year, companies engaged in the operation 

of marble quarries and finishing plants reported a substantial gain in 
the number of man-hours worked in 1935. The average number of 
men employed was 2,441 compared with 2,488 in 1934, but the volume ~ 
of employment, as measured by the number of man-hours of labor 
performed during the year, increased from 3,508,983 in 1934 to 4,016,- 
819 in 1935, a gain of 14 percent. The average employee worked 
1,646 hours during the year, a gain of 236 hours over the average 
number of hours worked in the preceding year. The average length 
of working day, weighted for all plants and for all men, was 7.8 hours, 

| a slight increase over the average of 7.5 hours per day in 1934. Infor- 
mation available for 19386 and covering about two-thirds of the men 
employed in the marble industry shows an increase in employment in 
1936 over 1935. ne 
Accidents—One fatal accident and 176 nonfatal lost-time injuries 

occurred among the employees at marble quarries and plants during 
1935, These figures indicate an accident rate of 44.1 per million 
man-hours of employment compared with a rate of 43.3 for the pre- 
ceding year. Preliminary reports for 1936 present a material reduc- 
tion in the accident rate for that year. | 

SANDSTONE | 

Employment.—Reports from companies engaged in the production 
of sandstone during 1935 showed an average working force of 2,739 
men and a total of 3,688,135 man-hours of labor performed. As 
these figures cover some companies that had not previously been
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) included in the Bureau’s annual employment canvasses they are not 
entirely comparable with similar figures for 1934. Reports from 
identical companies for both years showed approximately the same 
number of employees.in 1935 as in the previous year, but they also 
showed an increase of 8 percent in the total number of man-hours 
worked. The identical companies reporting this increase in man- | 
hours. worked represented about half of the industry. Complete © 
reports from all companies operating during 1935 showed an average 

_ period of employment of 167 days or 1,347 hours per man and an an 
average daily shift of 8.1 hours. ~~ _ | | - . 

Accidents.—The accident rate for the sandstone industry remained | 
virtually unchanged in 1935, whether measured by reports from 

| identical companies or by comparing the complete canvass for 1935 | 
with the somewhat less complete canvass for 1934. Complete returns . 
for 1935 showed that 243 men had been injured by nonfatal accidents. 
The accident rate for the year was 65.9 per million man-hours of 
employment compared with 64 for 1934. Information for 1936 is a 
still too meager to indicate the accident rate for that year. : 

- an oo GRANITE wi | 

_ Employment.—Granite quarries and finishing plants reported a | 
reduction in the number. of employees and in the number of man- ; 
hours worked in 1935 compared with 1934. That these losses were | 
recovered in 1936, however, is indicated by preliminary reports for 
that year which represent something less than one-fifth of the industry. 
As far as may be judged from these early reports, the gain over 1935 
was about 20 percent in number of men employed and approximately 
27 percent in number of man-hours worked. Final statistics for 1935 
showed 6,877 employees and 10,555,416 man-hours of work performed 

: compared with 7,807 men and 11,000,155 man-hours in 1934. The 
aggregate working time for all plants in 1935 averaged 1,535 hours 
per man employed. The weighted average length of workday was 

—_—#,6-hours.—These-figures_represent-more_hours-of -werk_per-man_for———__ 
the year and a slightly longer workday, as the reports for 1934 showed 
1,409 hours per man and an average workday of 7.3 hours. 

Accidents.—The industry’s safety record improved in 1935, accord- 
ing to final reports from the operating companies, which revealed a 
rate of 54.6 per million man-hours worked in 1935, as against 71.9 in 
1934. <A further slight reduction in the accident rate is shown by 
partial returns for 1936. oe — 

a Oo FRAP ROCK 

Employment.—Reports from operators of trap-rock quarries for 
1935 showed a total of 3,496 men employed and 4,235,223 man-hours 
of labor performed. These figures represent a large increase both in 
number of employees and in man-hours worked over the correspond- 
ing statistics for 1934. However, as the canvass of the industry was | 
more complete in 1935 than in the preceding year, the larger number , 
of reporting companies for 1935 must be responsible for some of the 

‘Increase. That the industry distinctly improved in 1935 is shown by 
the reports from operating companies, which revealed a much larger 
quantity of stone produced durmg 1935 than im the preceding year. 

| Although the output of building stone declined in 1935, a very marked
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increase occurred in the quantity of rubble produced.! The reports 
from operating companies for 1935, which, as stated, are more com- 
plete than those of the previous year, showed an average working 
time of 154 days, or 1,211 hours of employment, per man. ) | 

| Accidents.—Accidents at trap-rock quarries were reduced to a 
_ marked degree in 1935, as shown by a substantial lowering of the acci- 

| dent rate per million man-hours of employment. For the industry 
as a whole the rate was 53.6, a reduction of 34 percent from the 
previous year’s rate of 81.1. This improvement corresponds with 
that shown by reports from identical establishments for the 2 years, 

- which showed a rate of 66.7 for 1934 and 42.1 for 1935. 

| SLATE | 

| Employment.—Reports from operators of slate quarries for 1935 
| revealed a total working force of 2,063 men and a volume of employ- 

ment equal to 3,097,339 man-hours of labor. These figures indicate | 
| that the average employee worked 1,501 hours during the year. The 

| plants were in operation for an average of 184 days per man, the aver- 
age working shift being 8.2 hours. As the Bureau of Mines canvass _—- 
of the slate industry was more complete in 1935 than in 1934, statis-. 
tics for 1935 are not entirely comparable with those for the previous 
year. Identical establishments operated during both years showed 
substantial gains in number of men working and in number of man- 

) days and man-hours of labor performed in 1935. Even larger increases 
in number of employees, man-days, and man-hours over the record 
for 1934 are indicated by complete returns for 1935 due to the increase 
in number of establishments that reported for 1935. | : 

Accidents.—The accident rate for slate quarries was higher in 1935 
- than in 1934. This fact is revealed by reports covering identical 

| - plants that were active during both years; the reports show a rate of 
58.0 per million man-hours worked in 1934 and 62.8 per million man- 

: hours in 1935. The entire canvass for 1935 revealed an accident rate 
~ of 54.9 compared with 58.1, as given by the somewhat less complete 

canvass for the preceding year. 

CONCLUSION | 

The mining and quarrying industries of the United States appar- 
ently have achieved efficiency of operation that no longer demands 

| so large a number of workers as were employed heretofore. Complete 
statistics for the industry, beginning with 1911, show a total of 

- 1,005,281 men employed. The number reached a maximum in 1923, 
when 1,078,270 employees were reported to the Bureau of Mines by 
the operating companies. Only 637,777 workers were employed in 

| 1932, the lowest number. An upward trend brought the number of. 
employees to 697,402 in 1934, the latest year for which complete data 
are available. As stated previously, this figure was increased further 
in 1935 and 1936, according to reports for 1935 from nearly all operat- 
ing companies and according to preliminary returns for 1936. 
Maximum employment, as indicated by the number of man-days 

of labor performed, a standard of measurement used in the absence 
of a long-time record of man-hours worked, was reached in 1917 during 

1Oliver Bowles, Carl A. Gnam, and A. T. Coons, Stone: Minerals Yearbook, 1936, Bureau of Mines, p. 820.
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the World War, when operating companies reported 269,482,348 man- | ) 

days. This number declined to a minimum of 100,954,646 man-days 

in 1932, when the number of workers was also lowest. Employment | | 

increased to 131,771,709 man-days in 1934, and was increased further | 

in the 2 years following, according to reports now available but not , 

complete for the entire industry. | 
The death rate from accidents has been reduced 30 percent since 

1911, and it was lower in 1934 than ever before. Likewise, the non- : 

 fatal-injury rate was lower in 1934 than at any time since 1930, the ~ — 

earliest year covered by reports of injuries for all branches of mining | 

, and quarrying. . 

If the most favorable fatality rate (that reported for 1934) had | 

prevailed during all years since 1911, nearly 13,000 lives would have | 

been saved during that period. The actual number of fatalities during _ 

| the 24-year period 1911 to 1934 was 65,188. This number would have a 

been 52,337 if the rate for 1934 had prevailed. 

What the long-time trend of employment and accidents in the a 

mineral industries may prove to be is perhaps impossible to forecast | 

because of the impossibility of determining the effects of varying 

trends of technological improvements in methods of mining, of operat- | 

ing mines with leaner ore bodies and thinner seams of coal, of the | 

character of labor force that future working conditions may attract | | 

to the mines, of substitution of mineral products with changing prices, | 

and of unpredictable markets for mineral commodities. There can 

be little doubt, however, that the next decade or so will witness only : 

moderate increases in the number of men employed, with relatively | : 

- larger increases in total man-hours worked to meet unusual demands | 

for larger quantities of mineral products. Small increases in the / 

demand for minerals may be met by the increasing productivity of 

labor per man-hour worked. | 

In the realm of safety, fewer accidents may be expected in propor- - 

tion to the number of men employed. Recognition of the hazards | 

_____involved_in mining has spread to large sections of the industry, not | 

only among the masses of workers but among supervisory Officials = 

and owners of mines. Although the value of mechanical safeguards _ 

is not to be discounted, accident prevention is largely a matter of - 

safety education of mining officials and their employees. The progress | 

the mining industry has made during the past few years in lowering 

the death and injury rate from accidents should be credited more to 

safety education than to any other single factor. As long as safety 

education is continued without interruption, a downward trend in the 

industry’s accident rate may be expected. The greatest danger that 

- can threaten the safety movement in mining is the false idea that the 

movement may proceed temporarily under its own momentum when 

funds are low and profits small or nonexistent. |
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