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FOREWORD

MINERALS YEARBOOK 1954, published in three volumes, in-
cludes data collected for the 1954 Census of Minerals Industry. All
data collected in cooperation with Bureau of the Census are noted in
either text or footnotes in the commodity chapters. Unless otherwise
stated, the data were collected by the Bureau of Mines. When final
Census data become available, differences in totals will be reconciled.

Volume I includes chapters on mineral commodities, both metals
and nonmetals, but exclusive of the mineral fuels. Included also are
a chapter reviewing these mineral industries, a statistical summary,
and chapters on mining technology, metallurgical technology, and em-
ployment and injuries. A

Volume II includes chapters on each mineral-fuel commodity, as
well as chapters reviewing the industry as a whole, a statistical sum-
mary, and an employment and injury presentation.

Volume III is comprised of chapters coveriag each of the 48 States,
plus chapters on the Territory of Alaska, the Territory of Hawaii and
island possessions in the Pacific Ocean, and the Commonwealth of
Puerto Rico’and island possessions in the Caribbean Sea, including the
Canal Zone. Volume IIT also has a statistical summary chapter and
another presenting employment and injury data. ,

The data presented in the Minerals Yearbook are based largely upon
information obtained from mineral producers, processors, and users,
and acknowledgment is made of this indispensable cooperation given
by industry. Information obtained from individuals by means of
confidential surveys has beea grouped to provide statistical aggre-

ates. Data on individual producers are presented only if available

~ from published or other nonconfidential sources, or when permission

of the individuals concerned has been granted.
MarLinG J. ANkENY, Director.
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Review of the Mineral Industries’

(Metals and Nonmetals Except Fuels)
By Gabriel F. Cazell?

¥

NDER the impact of a general decline in the overall national
economy, 1954 was a year of reduced activity in the metals and
nonfuel minerals. Net new supply and consumption were lower

than in 1953 and about equal, as stocks showed no significant overall
change. Although the demand for basic minerals in the United States
was lower in 1954 than in 1953, the domestic mining industry increased
its share of the market at the expense of foreign producers. In addi-
tion; the domestic industry shared a larger portion of world markets,
with a substantial increase in exports. The domestic production of
minerals was only slightly lower in 1954 than in 1953 in spite of the
relatively poor year for iron ore, copper, lead, and zinc; almost all
ferroalloys and about half of the nonmetallics improved their position
substantially. v )

Prices of minerals were about the same or slightly higher in 1954,
with costs also at about the 1953 level. Activity in mining was lower
in the second half of the year; activity in smelting and refining was
low in the first half but much improved in the second half. Investment
in new plant and equipment was more cautious and fell below 1953.
The relatively good position of the domestic mineral industry, in spite
of a lower demand for its products, can be seen in the 11-percent rise
in the price of common stock of mining firms. Investments in mining
and smelting industries in foreign countries continued to increase, as
did earnings based on them. In the first full year of central direction
of defense materials activity by the Office of Defense Mobilization
(ODM), both productive capacity and supplies of most strategic
‘materials were increased. , ,

The President’s Cabinet Committee on Minerals Policy was estab-
lished October 26, 1953. As a result of special attention given to the
market conditions in the lead and zinc industry, the Committee
recommeded that the National Strategic Stockpile be expanded to
improve the prices of those metals. In its report dated November 30,
1954, the Committee recommended expansion of fact finding, explora-
tion, and research in the minerals area, and changes in the mineral tax
structure to stimulate production. However, the broadening of the
stockpile function to include maintenance at proper levels of the
domestic component of the mobilization base was probably the most
far-reaching effect of the Committee’s report. This, in turn, gave

1 Fuels are covered in a number of instances in this chapter but only where specifically indicated. In
general, this occurs where data on the particular subject were available only for the mining industry as a

whole, not broken down into the fuels and nonfuels components.
2 Assistant chief economist, assisted by Anne T. Sheehan, general economist.
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2 MINERALS YEARBOOK, 1954

rise to another significant conceptual development during the year—
the advent of the three-phase stockpile philosophy based on minimum,
long-term, and supplemental objectives.

On the world scene the total range of mineral prices changed little
from 1953 ; production of a majority of minerals increased moderately
during the year.

DOMESTIC PRODUCTION

Value of Mineral Production.—Respective increases and decreases
in the metals and nonmetals approximately offset each other in 1954;
as a result, the overall value of production of nonfuel minerals, shown

.in table 1, was virtually the same as in 1953. The nonmetallics were

up 13 percent, the metals down 17 percent over 1953. With addition
of the fuels, the value of the total mineral production in the continental
United States was about 2 percent below 1953. The value of nonfuel
minerals was 55 percent greater than the comparable value in 1949,
30 percent greater than in 1950, and 9 percent above 1952. The
decline in iron-ore production (which accounted for over 50 percent
of the decrease in metal value) was the largest single factor in the
leveling off of the total value of nonfuel minerals between 1953 and
1954.

TABLE 1.—Value of mineral production in continental United States, 1949-54,
: by mineral group ‘

(Million dollars)
Change
Mineral group 1949 1950 1951 1952 1953 1954 in 1954
from 1953
(percent)
Metals and nonmetals except fuels:

Nonmetallic minerals except fuels_._|. 1,550 | 11,822 | 12,079 | 12,163 | 2,337 | 2,641 +13
Metals_._ . ... 1,101 1,351 | 11,671 ) 11,614 | 1,796 | 1,486 -17
Total_ 2,660 | 13,173 | 13,750 | 13,777 | 4,133 | 4,127 0
Mineral fuels...... ... ool . ... 7,920 8,689 9,779 9,615 | 10,249 | 10,008 -2
Grand total 10,580 | 111,862 | 113,529 | 113,392 | 14,382 | 14,135 -2

1 Revised figure.

Volume of Production.—The index of physical volume of mined
and concentrated metal, stone, and earth minerals, computed by the
Federal Reserve Board, declined 11 percent from 1953 to 106 percent
of the 194749 base. This was slightly lower than the 1950 level.
Each component of the index—iron ore, copper mining, lead mining,
zinc mining, and stone and earth minerals—declined from 1953. As
indicated above, the largest decline was in iron ore, as the index fell
from 128 to 84, or 34 percent. The nonferrous mining index fell 10
percent; the index of stone and earth minerals, on the other hand,
dropped less than 1 percent.

The index of production of pig iron and steel fell from 138 in 1953
to 108 in 1954, the lowest level since 1949. The production of non-
ferrous metals—primary and secondary—remained at the 1953 figure
of 136. The output of stone and clay products (including cement)
and fertilizer, fairly representative of manufacturing in the nonmetallic

N Y



REVIEW OF THE METAL AND NONMETAL INDUSTRIES 3

minerals, was also virtually the same as in 1953. The weighted
average of the 4 mineral ang metal indexes shown in table 2 fell from
134 in 1953 to 117 in 1954, a decrease of 13 percent or slightly above
the 1951 level for this aggregate.

TABLE 2,—Indexes of physical volume of metal and mineral mining, produetion
of metals, production of nonmetallic' products, and industrial production,
. *1948-54 1 ’

(1947-49=100)
Mining: Primary | Stone and
Metal, Pig iron |and second-| clay prod- | Total in-
Year stone, and | and steel | ary non- ucts and dustrial
earth ferrous fertilizer 2 | production
minerals metals 2
1948___ 104 106 103 105 104
1949__ 97 92 93 99 97
1950. - . 111 117 111 118 112
1951.___ 121 131 116 134 120
1952_.. 115 115 121 131 124
1088 o e 119 138 136 138 134
1954. .. - 106 108 136 137 125

! Source: Federal Reserve Bulletin, December 1953, p. 1302, July 1955, pp. 804-807, and March 1956, pp.
272-275. Indexes for years before 1947 are not avaﬂabie on the 194749 base, and recent ysars are not avail-
able on the 1935-39 base.

2 Weighted average, computed by author employing Federal Reserve indexes and weights.

Within the year, unadjusted steel production continued the 1953
monthly decline through the first 7 months of 1954, then rose steadily
in thelast 5 months. Pig-iron production continued the 1953 monthly
decline for the first four months, remained low (about 95 percent of
the 1947-49 base) through September, then rose steadily in the last 3
months. Primary nonferrous metal production was stable at about
1953 levels through the first 6 months, fell in the third quarter, then
rose in the last quarter to well above 1953, as copper, lead, zinc, and
aluminum production rose in the latter half. _

Whereas refined metal production rose during the latter part of
the year after a decline in the first half, the situation was generally
reversed in metal and mineral mining. The combined index of metal,
stone, and earth minerals rose in the first 6 months and fell in the last
6. The heavy declines in iron ore more than offset the last half
gains in copper mining; as a result, the combined metal-mining index
declined steadily in the last 6 months; although the monthly declines
were smaller, stone and earth minerals production also fell during the
last 6 months. Thus, while the primary metal production index fell in
the first half and rose in the second the metal-mining index rose during
the first half and fell during the second.

MINING FIRMS

As reported in the 1953 Review of the Mineral Industries, approxi-
mately 38,300 mining and quarrying firms (including fuels) were in
operation on December 31, 1953 ; this remains the latest date covered
by an estimate. Additional information on the survival experience
and prospects of survival in mining and quarrying has appeared how-
ever and is partly summarized in table 3. In the 194754 period 79
percent of such firms survived the first 6 months of operation, and
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about 55 percent survived the first 18 months. Only one-third sur-
vived the first 3.5 years, but after that age was reached, the rate of
attrition among the remaining was much lower. Survival percentages
for mining and quarrying were close to but higher than the average
percentages for all industries and in this respect are consistent with
other survival statistics. It is also shown that for firms in the mining
and quarrying category which reached 1 year of age, 74 percent sur-
vived an additional year. For firms reaching 5 years of age, 89 per-
cent survived an a(fditional year. The age distribution of mining
and quarrying firms in operation on December 31, 1954, indicates
that 80 percent have been in operation 1.5 years or longer, 63 percent
4.5 years or longer, and 40 percent 10.5 years or longer. The com-
parable figure for 10.5 years or longer for all industries was 31 percent.
In addition, the median age for mining and quarrying firms was shown
to be 7.5 years in 1954, or 2.5 years higher than the 1948 median age
of 5.0 years, higher in both years than the median age for all industries.

TABLE 8.—Life expectancy and age distribution of mining and quarrying firms
on the basis of 1947-54 experience !

Firms of

Firms sur- specified . Firms in
viving to age surviv- 0] tion
Age (years) specified Age (years) ing at Age (years) ec, 31,
age least 1 1954
: (pereent) additional (cumulative
year percent;
(percent)
67 1
74
79
84

%
<
PNIOURWRHOS
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0.5 OF MOr@uacecne-.

1. 8. Department of Commerce, Office of Business Economics, Survey of Current Business: Vol. 35,
No. 12, December 1955, pp. 18-19. .

NET NEW SUPPLY

The net new supply ® of minerals and metals fell sharply in 1954.
Reduced activity in d}(r)mestic mining and milling and secondary pro-
duction, and in the purchases from foreign suppliers, caused net de-
creases in new supply in the principal minerals ranging from 1 percent in
the boron minerals and compounds to 41 percent in mica. Of the 31
mineralslistedin table 4, only 9 showed increases from 1953. Molyb-
denum, nickel, and aluminum were the only metals that increased
significantly; five major nonmetallics—bromine, clays, gypsum,
phosphate rock, and potash—increased within a range of 1 and 13
percent. The net new supply figures summarize the general decrease
in activity in the minerals segment of the economy in 1954.

3 The sum of primary shipments, secondary-‘production, and imports, minus exports.

i
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Sources of New Supply.—Of considerable interest is the way in
~which the supply components shared the reduced net new supply
required in 1954. The domestic industry either held its 1953 share
or increased it in all bat two commodities, and in all but one instance
(cobalt) increasing shares on the part of the domestic industry were
achieved at the expense of foreign suppliers. The most favorable
domestic gains between 1953 and 1954 were in chromite, from 3 per-
_cent to 9 percent of gross new supply; in tungsten ore and concentrate,
from 25 percent to 35 percent; and in mercury, from 15 percent to
22 percent. The .only significant foreign supply gain was in iron
equivalent. The significant foreign supply losses were in the com-
modities in which the domestic component gained, but also in lead
(from 41 percent to 37 percent) and in antimony (from 36 to 30 per-
cent). Absolute decreases in imports can be seen in table 5.

It is also of interest to note that not only did the domestic compo-
nent increase its share of a declining total market for mineral com-
modities, but it also increased its export business. Although some-
what apparent from percentage figures, the increased export business
is better seen by comparing actual export figures. Of the 20 minerals
exported, 16 increased. Percentage changes in exports were as fol-
lows (the significance of percentage increases can be judged by refer-
ring to the percentages exports are of gross new supply):

Change in - Change in

exports, exports,

195854 1958-54

Commodity: (percent) | Commodity—Continued (percent)
Tron. o .. —25( Platinum_________________ —4
Molybdenum _ ____________ +84| Asbestos____.___ I —33
Tungsten... .o ____ +186| Boron____ ... _______.___ 48

16)0) 153 SN +98| Bromine_._..__________._.___ +67 -
Tead oo .. —67| Clays. oo .. +9
Zine . . +91 Miea_ .- _______ +609
Aluminum________________ +471 Phosphate roek. _ . ________ +13
Antimony __ . _____________ 483 Potash_________ _________._ +35

Cadmium._ - ______________ 41,413 Salt-___________________. +53
Mercury . - . +63 Tale and allied minerals._.. +4

Sources of Imports.—The sources of United States imports by areas
of the world are shown in table 5. There were no conclusive gains or
losses in any one area in 1954; gains in some minerals were approxi-
mately offset by losses in others in each of the Free World areas.
Changes of 5 percent or more in imports from Canada and Mexico
were in zine (up 9 percent), cadmium (up 19 percent), titanium con-
centrate (down 10 percent), and barite (down 14 percent). Similar
changes in the East and South Pacific area were in iron equivalent
(down 5 percent), tungsten (up 13 percent), and antimony (down 19
percent). The larger changes in the Other Western Hemisphere area
were in iron equivalent (up 11 percent), tungsten (down 6 percent),
and aluminum equivalent (up 9 percent). Large changes were more
numerous in the Other Free World area: Iron equivalent (down 11
* percent), tungsten (down 6 percent), lead (up 5 percent), zinc (down
11 percent), aluminum equivalent (down 6 percent), antimony (up 13
percent), cadmium (down 15 percent), titanium concentrate (up 10
percent), and barite (up 14 percent).



TABLE 4.—Net new supply of principal minerals in the United States and components of gross new supply,! 1953-54

(Net new supply in thousand short tons unless otherwise stated)

Net new supply Components as a percent of gross new supply
(gross new supply=100) Exports as a
percent of
£ross new
Commodity Change Primary Secondary Imports 4 supply
from shipments 2 production 2
1953 1954 1953
(percent)
1953 1954 1953 1954 1953 1954 1953 1954
Ferrous ores, scrap, and metals:
Iron (equivalent) $ R .---| 6 113,870 85, 260 —25 61 53 731 733 14 2 2
ANganese. - - .mocem-- 1,924 1,167 -39 11. 15 889 885 i’) ®
Chromite (CriO3 content) 966 671 —31 3 L 2 PR I, 97 91 %) ®
Cobalt (content)._ ... - thousand pounds..|{ 20, 553 19,873 —3 9 11 107 104 84 85
Molybdenum (content). .. do 46,376 1, 204 +10 100 100 ® 14 21
N icke] (content)_ 125 139 +11 1 2 4 3 95 95
Tungsten ore and concentrate (W [163 41753 117 S short tons_.| 18,600 18, 600 0 25 L2170 I IE— 7% 65 ® (0]
Other metallic ores, scrap, and metals:
pé)er (content) .. 1,910 1,621 —15 .46 46 21 22 33 32 51 - 12
(content).___. 1,315 1,187 —10 26 27 33 36 41 37 (0] ©®
ch (recoverable content) - 1,260 ,057 -16 43 43 5 7 52 50 2
Aluminum (equivalent) ... 1,733 1,903 +10 1320 1224 5 3 1375 1373 ® 2
Tin (content) .---thousand long tons._. 130 105 -19 ® ®) 15 16 85 84 ?) ?)
Antimony (recoverable (70351753 11 RS, 33 30 -9 6 7 58 63 1436 1430 9 9)
Cadium (content) 15___ short tons.. 65,621 4,479 —20 34 38 1 1 65 61 1 10
Magnesium (content) 99 71 -—28 16 92 16 95 6 4 2 1 3 4
Mercury. ... 76-pound flasks__| 97,184 82,623 -15 1815 1622 | fememcnae 85 78 1 1
Platinum-group metals. .. ..o ... __. thousand troy ounces. . €699 667 -5 4 4 179 179 87 87 4 4
Titanium concentrates: Ilmenite and slag (T'iO3 content) - 442 445 +1 58 61 42 39 (O 7
Nonmetallic minerals:
Asbestos. 744 724 -3 7 93 93| (189) | (129)
Barite, crude. - - 1,279 1,200 —6 74 26 26
Boron minerals and compounds - - -cceoccecocmamacanan (gross weight) .. 576 573 -1 100 ©® ® 19 26
Bromine and bromine in compounds. .. _._.________ million pounds.. 161 182 +13 100 2 3
Cla,; 42,283 42,891 +1 100 ©® ® 1 1
Fluorspar, finished. 677 538 -21 47 53 41 ® ®
Gypsum, crude 11,477 12,311 +7 1972 28 27
Mica (except scrap thousand pounds..| 14,469 , 5 —41 6 94 93 ® 4
Phosphate rock (Paou GONEENt) - - - mnemnnemnne thousand long tons..| 3,319 3,383 +2 99 1 1 17 19
Potash (K10 equivalent) - . oo oooooooomaaaao oo 61,817 1,971 +8 93 7 6 3 3
alt, common ——- 20, 677 20, 160 -3 99 1 1 1 2
Sulfur (103417 41 I 5,049 4,797 -5 2099 1 ©® 20 26
Talc and allied minerals. .. -- -- 59 571 -5 96 4 4 4 4

$S61 ‘MoOgUVEX STVIANIN



1 Net new supply is the sum of primary shipments, secondary roduction, and im-
ports, minus exports. Gross new supply is the total before the subtraction of exports.

3 Primary shlpmentzare mine shipments or mine sales (including consumption by
producers) plus byproduct production. Shipments more nearly represent quantities,
marketed by the domestic industry and as such are more comparable to imports. Use
of shipments data rather than production data also permits uniformity of treatment
between more commodities.

3 From old serap only.

¢ ImPorts for consumption except where otherwise indicated; scrap is excluded where
possible both in imports and exports but included are all other sources of minerals
through the refined or roughly comparable stage, except where otherwise indicated.

§ Includes iron ore, pig iron, and scrap.

¢ Revised figure.

7 Recelpts of purchased scrap.

b’a Ggggml imports; corresponding exports are of both domestic and foreign mer-

chandise.

9 Less than 0.5 percent.

10 Consumption of purchased scrap.

11 Includes 82 percent of bauxite production (rather than shipments) and imports,
and 91 percent of alumina imports, both converted to estimated aluminum equivalent
in 1953, 85 and 91 percent in 1954. These percentages are based on estimated propor-
tions used in the productionofmetal. Toavoid a duplicate adjustment for nonmetallic
use, exports of bauxite to Canada were excluded from exports.

12 Mine production of bauxite.

13 Includes ingot equivalent (weight times 0.9) of imports of scrap, which are ]argg}iy
scrap pig. Some duplication occurs because of small amount of loose scrap imported,
which is also reflected in secondary production. See also footnote 11.

4 Includes recovery in antimonial lead from foreign silver and lead ores.

18 Primary shipments are estimated as 40 percent of total primary production of
metal while imports are represented by the sum of the remaining 60 percent of such
production plus imports of metal. Secondary includes both old and new scrap.

18 Primary production of metal.

17 Recovery from both old and new scrap.

18 Exports of foreign merchandise (that is, reexports) have also been deducted.

19 Primary production, excluding byproduct.

% For pyrites, includes sulfur content for production.

)
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TABLE 5.—Percentage distribution of imports of principal minerals consumed in the United States, 1953-54, by country groups of ‘

¥S6T ‘M00dUVEX STVHHENIN

origin ! oo
Total (thousand Percent from—
short tons
unless otherwise
Commodity stated) Canada and | Eastand South | Other Western Other Free U.S8.8.R.
Mexico Pacific 2 Hemisphere World bloe
1953 1954 1953 1954 1953 1954 1953 1954 1953 1954 1953 1954
Ferrous ores, scrap, and metals: )
Iron (equivalent)3. 48,850 | 12,200 20 25 27 22 26 37 27
Manganese (content) 5 1,709 | 1,021 50 4 2 2 14 15 79
Chromite (Cri03 content) 943 5 3 3 2 92
Cobalt (content) thousand pounds..| 17,240 | 16, 865 5 7 .95
Molybdenum (content) do.... 154 100 .
Nickel (content). 119 132 80 81 [ 7 P— 5 12 10 8
Tungsten ore and concentrate (W content)......_..._... short tons..| 14,030 | 12,094 10 9 17 30 12 6 61
Other metallic ores, scrap, and metals:
Cop({)er (content) 664 595 25 23 49 52 3 3 23
Lead (content)? 547 438 43 39 36 35 1 1 20
Zinc (recoverable content) 8 671 543 64 73 17 19 1 1 18
Aluminum (equivalent) 9. 1,309 | 1,418 © 18 IR L T O N P 75 84 7
Tin (content)...... thousand long tons... 111 88 ® ® 17 14 83
Antimony (recoverable content) 10 11 8 22 28 51 32 [C) T P— 27
Cadmium (content) 11__ short tons_.| 1,710 943 69 87 5 2 26
Magnesium (content) 2 1 Y] () . Y]
Mercury. 76-pound flasks..| 83,390 | 64, 960 16 14 8) 84
Platinum-group metals thousand troy ounces-.| 4634 602 35 38 8) ® 6 7 54
Titanium concentrates: Ilmenite and slag (TiOs content) ..ovevee-... 184 174 | 53 43 8) 47
Nonmetallic minerals: ’
Asbestos. . 692 678 94 95 ® ®) ® ® 6
Barite, crude. 335 317 80 66 2 2 18
Boron minerals and compounds gross weight_.|  (8) [O Y [0) §7)
Bromine and bromine in compounds. . _caoeoeo... thousand pounds... 1 ) 3 7)
lays. 149 165 3 3 8) ® 97 L P P,
Fluorspar, finished 4 360 293 59 58 41 [ > PR P,
Gypsum, crude.. 3,184 | 3,368 98 94 2 6
ica (except scrap) thousand pounds..| 13,670 | 8,250 2 2 [ T P 17 21 81 [ [ [,
Phosphate rock (P20s content) . .oooceoaooaol thousand long tons.. 33 40 ) [ J D (Y] ) (Y] (0]
Potash (K20 equivalent) 4134 119 L) I PR 1 2 O JU P 76
Salt, common 137 161 2 1 98 99
Sulfur (content) thousand long tons.._ 92 23 100 7) 8
Taele and allied minerals 23 2 O 7) (U] - @

1 Unless otherwise indicated, data are for imports for consumption and represent those 6 Negligible, :
used in calculating net new supply shown in table 4. 7 Source of supply. Percentage not shown where figure in total column is less than 50.
3 West coast of South America (Salvador, Chile, Bolivia, Peru, and Ecuador), 8 Less than 0.5 percent.

New Zealand, New Caledonia, and Australia. © 9 8ee footnotes 11 and 13, table 4.
3 See footnote 5, table 4. 10 Excludes antimony from foreign silver and lead ores.
¢ Revised figure. 8 General imports. , 11 Metal and flue dust only.
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FOREIGN TRADE

Value.—Matching the decrease in physical volume of imports
shown in table 4, the value of metallic and nonmetallic (except fuel)
imports was lower than in 1953. Value changes in imports of in-
dividual commodities can be seen in table 6, as well as totals for
crude metallic minerals, metals (unwrought), and crude nonmetallic
minerals (except fuels). Metal imports were down the most, 21
percent lower than in 1953, the crude metallic minerals were 5 percent

TABLE 6.—Value of minerals and metals imported and exported by the United
States, 1952-54, by commodity groups and commodities, in thousand dollars !

[U. 8. Department of Commerce]

Imports for consumption 3 Exports of domestic
SITC merchandise 4
No.? Group and commodity
1952 1953 1954 1952 1953 1954
CRUDE METALLIC MINERALS $
281-01 | Yron ore and concentrate......___._ 82,903 606,842 | 119,459 | 37,404 | €32,422 | 24,784
282-01 | Xron and steel secrap. ... --_-.-_- 5,401 6 5,870 5,949 | 12,500 11,219 | 51,612
Ores of nonferrous metals and
concentrates: .
67,758 | 6105,673 77,030 504 552 592
57,062 691,602 76, 251 46 31 111
65, 287 6 83,713 41,725 |oco e
60,463 | ¢ 59,939 69, 142 495 290 1,309
38,595 | 656,102 34,197 73 56 50
113,785 49,714 54,328 899 G P
23,194 29, 585 36,289 845 886 666
33,253 15,391 48,306 288 269 25
2,369 6 6,891 14,191 | |eeoo 1
4,995 5,794 5,358
2,478 5,464 4,993
1,729 1791 | 1,323 } m s 110 L
5,668 4,952 5,576 |- S R .
41 | . 180 | 6,792 7,308 | - 13,989
7,548 69,134 7,489 531 . 152
284-01 Alaminum_ .. _______ ... 2,592 8,072 4,675 164 1,476 | - 12,985
01d and scrap cOpper----..--- .- 2, 582 4,018 2,081 | 3,937 17,199 | 40,234
Old brass and bronze and
clippings._ .- o.___...__._. 3,765 3,737 1,568 | 72,360 | 7¢13,066 | 7 38,469
Other, not elsewhere included.. 8,110 5, 536 4,990 | 2,441 3,130 7,040
285-02 | Platinum-group metals....._.__._.. 11,275 11,827 13,643 |- 1 2

Total crude metallic minerals.| 600,853 | ©661,647 | 628,743 | 69,390 | 688,926 | 192,054

METALS (UNWROUGHT) 58

681-01 | Pig iron and sponge iron........._- 20,976 27,958 15,156 752 1,145 872
681-02 | Ferroalloys:
Ferromanganese... - 14,759 27,181 10,903 475 389 615
Ferrochromium._ .- 4,851 10,398 3,502 519 286 996
Other ....____ U 1,978 2,812 2,142 | 6,802 2, 708 1,780
682-01 | Copper..._.__. _.--| 333,870 362,079 | 277,981 |121,596 | 670,117 | 130,625
687-01 | Tin..._.__.___ _..-| 282,692 | 6187,613 | 142,504 581 298 467
684-01 | Aluminum_.__________. .| 43,505 115, 761 83,573 519 937 1,691
683-01 | Nickel (including scrap).- _...| 89,450 | 102,750 | 124,454 | 6,527 9,674 |- __
685-01 | Lead . - - . ceo-.- .| 167,505 | 697,449 70,376 733 490 208
686-01 | Zine._.._._____ S 3 50, 282 33,987 | 24,715 | 84,774 5,532
Cobalt metal .| 27,304 33,225 35,391 ® © ©)
689-01 [{Mereury. ..o .. 12, 547 13, 569 10, 784 86 106 183
Other nonferrous base metals..____.| 11,334 12,726 9,017 | 4,599 ¢ 3,860 8,103
" 671-02 | Platinum-group metals, including
: unworked and partly worked____| 14,259 27,620 21,641 | 1,689 1,531 2,955
Total metals_._.______.__.__. 1,011,250 (61,071,423 | 842,311 {169,593 | ©96,315 | 154,027
. Total metals and metallic
minerals_ . ___._____._..... 1,612,103 |61, 733,070 |1, 471,054 |238,983 | ¢ 185,241 | 346,081

See footnotes at end of tuble.
428641—58——2
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TABLE 6.—Value of minerals and mefals imported and exported by the United
States, 1952-54, by commodity groups and commodities, in thousand dollars 1-Con.

[U. S. Department of Commeree}

Imports for consumption 3 Exports of domestie
SITC merchandise 4
No.2 | Group and commodity
1952 1953 1954 1952 1953 1954

CRUDE NONMETALLIC MINERALS
(EXCEPT FUELS) 4

Diamonds:
*§72-01 Gems, rough or uncut....___._. 52,193 8 57,289 60,001 165 415 410
*272-07 Industrial _..__________________ 51,910 6 49, 598 48,841 21 14 63
Total diamonds..__.___.__.._ 104,103 | 106,887 | 108,842 186 429 473
272-12 | Asbestos, crude, washed or ground.| 61,596 6 59, 754 55,857 | 2,550 540 276
271-02 | Sodium nitrate...________.________ 27,631 23, 268 26, 818 528 1,126 1,210
272-13 | Mica, unmanufactured (includin
scrap) -] 14,271 | 614,700 8,335 41 28 79
*272-14 | Fluorspar._...__.__________________ 10,527 | 611,245 8,962 48 49 50
272-11 | Stone for industrial uses, except
dimension_...___.________________ 4,242 5,370 5,807 517 694 762
272-06 | Sulfur.. ... ___._____.___________. 106 51 58 | 35,966 | 636,573 | 52,524
271-03 | Phosphates, natural, ground or
unground - ..o ________ 2,332 2, 545 3,081 | 12,404 18,368 | 21,169
272-04 | Clays_ o . __________ 1,917 2,195 2,485 | 7,014 7,031 8,350
. (19) Other nonmetallic minerals (except
fUeIS) e 17,295 | €17,298 19,357 | 17,091 19,390 | 19,635
Total crude nonmetallic min-
erals (except fuels) ____.____ 244,020 | ©243,313 | 239,602 | 76,345 | 684,228 | 104, 528
Grand total, minerals and
metals (except fuels) ... 1,856,123 (61,976,383 (1,710,656 |315,328 |6 269,469 | 450, 609

1 The grouping of the commodities is based upon Standard International Trade Classification of the
United Nations, Basic data were compiled by the Office of the Chief Economist, Bureau of Mines, from
copies of unpublished tabulations prepared by the Bureau of the Census for the United Nations; these
tabulations represent a tentative conversion of United States import and export classifications to SITC
categories. ~Revisions in these data have been made by the Office of Chief Economist insofar as possible
to (1) include for the various classifications the latest revisions compiled by Mae B. Price and Elsie D. Page
of the Bureau of Mines, from the records of the U. S, Department of Commeree; (2) incorporate in all years
shown changes in assignments of classifications to SITC categories made by the Bureau of the Census;
and (3) in some few instances, make other changes in such assignments which it appeared would make the
data more comparable and/or more in line with the SITC.

As could be expected, individual commodities and groupings shown or omitted will not in all instances
be in accord with usual Bureau of Mines practice as followed in individual commodity chapters in this
Minerals Yearbook. In a few instances, values will differ from those for the same commodity in the cor-
rhelsghond}ilng t(ilhapter because of reclassifications, exclusions, or other reasons usually explained by footnotes

e chapter. .

2 An asterisk indicates that only part of the SITC category indicated is covered, the remainder of the
category being covered elsewhere in the major grouping.

3 Includes items entered for immediate consumption, items withdrawn from bonded storage warehouses
for consumption, and ores, etc., smelted and refined under bond included at time smelted or refined product
is withdrawn for consumption or for export. The figures for 1954 are not strictly comparable to those for
&e otheir yttelg.irs due to inclusion for the first time of imports individually valued at $250 or less reported on

ormal entries.

4 Includes both mineral products of domestic origin and foreign mineral products that have been smelted,
refined, manufactured, or otherwise processed in the United States.

8 Excludes gold and silver.

6 Revised figure.

7 Copper-base alloy scrap (new and old) including brass and bronze.

8 Includes alloys.

9 Exports, if any, are negligible and included with “Nonferrous metal scrap, other” (284-01, see Crude
metallic minerals).

10 Includes all of SITC Nos, 271-04; 272-01, 272-02, 272-03, 272-05, 272-08, 272-15, 272-16, and 272-19; and
those parts of Nos. 672-01, 292-07, and 282-14 not shown separately above.

lower, and the crude nonmetallics (excluding fuels) were about 1
percent lower. The overall total was 13 percent lower than 1953
and 8 percent lower than 1952.

The increase in exports referred to in physical terms above can
also be seen in value terms. Exports of crude metallics were up 119

7
%
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percent over 1953, exports of metals were up 60 percent, and total
exports were 68 percent higher than in 1953. In 1954 exports were
one-fourth of the value of roughly comparable imports; in 1953 the
ratio was about one-seventh. :

Tariffs.*—The Report to the President and the Congress of th
Commission on Foreign Economic Policy was submitted January
23, 1954. The Commission, under the chairmanship of Clarence
B. Randall, was established August 7, 1953,
to examine, study, and report on the subjects of international trade and its
enlargement consistent with a sound domestic economy, our foreign economic
policy, and the trade aspects of our national security and total foreign policy;
and to recommend appropriate policies, measures, and practices.s

The Commission made several recommendations of specific interest
to the mineral industries. These recommendations concerned the
instability of raw-material prices, foreign investment policy, and
tariff policy. It was the opinion of a majority of the Commission
that commodity agreements or unilateral buffer stock actions would
not solve the problem of price instability and would impair economic
adjustments and freedom of individual initiative. Actions that
would make constructive contributions toward greater stability of
world prices were enumerated as: (1) Reduction by the United States
and other countries of trade barriers, (2) encouragement of diversifica-
tion by foreign investment in the one- or few-product countries,
(3) avoidance of disruptive actions by the United States in its stockpile
and commodity control programs, (4) consultation to improve know-
ledge of world supply and demand, and (5) policies that would temper
fluctuations of the United States economy.® :

The Commission believed that the most effective contribution the
United States could make to help the development of raw materials in
scarce supply: would be to follow policies favorable to investment
abroad and to permit easy access of these materials to the United
States markets by low tariffs. If security considerations dictate &
domestic source of these raw materials, such a source, in the opinion of
the Commission, should be maintained by direct means, and tariffs
and import restrictions should be determined on economic grounds.’

President Eisenhower, in a message to Congress on March 30, 1954,
endorsed the recommendations concerning price instability and foreign
investment in strong terms. He further stated:

The Commission also recommended that domestic sources for raw materials
required for military purposes should be assured by direct means and not by
tariffs and import quotas. I believe that normally this is sound.’

Because of insufficient time for full hearings on the President’s
message and on the Randall Commission Report, a 1-year extension of
the trade agreements program without significant change, was voted
and was signed by the President July 1, 1954. (Public Law 464, 83d
Cong., 2d sess.)

The President’s Cabinet Committee on Minerals Policy, whose
report was made public November 30, 1954, did not speciﬁcajly refer

¢ Prepared by William A. Vogely, general economist,
5 Public Law 215, 83d Cong., 1st sess., title ITI, sec. 309 (a)

¢ Commission on Foreign Economic Policy, fleport to the President and the Congress: January 1954,

D. 35-36.
P 7 Work cited in footnote 6, pp. 4041. X

8 President of the United States, Foreign Economic Policy of the United States, message, Mar. 30, 1954,
House Document 360, 83d Cong., 2d sess., pp. 6, 7.
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to tariff policy. It did recommend that, when domestic production of
a mineral is insufficient to serve mobilization needs, a “comprehensive
program involving the best use of all the various existing authorities of
the Government should be developed” to achieve the needed level of
domestic production.®

The United States Tariff Commission completed its concurrent
investigations of the lead and zinc industries under section 332 of the
Tariff Act of 1930 and section 7 (escape-clause) of the Trade Agree-
ments Extension Act of 1951 in April and May, respectively. The
report of the investigation under section 332 (United States Tariff
Commission, Lead and Zinc Industries, Report 192, second series)
contains no specific recommendations, as its purpose was purely fact-
finding. The Report to the President on May 21, 1954 (United States
Tariff Commission, Lead and Zinc, Report to the President on Escape-
Clause Investigation 27, May 1954) on the escape-clause investiga-
tion, was unanimous in finding serious injury to the unmanufactured
lead and the zinc industry as a result in part of customs treatment
" reflecting tariff concessions under The General Agreement on Tariffs
and Trade (GATT). Five of the six commissioners recommended
that the tariff be raised to 50 percent above the rates existing on Jan-
uary 1, 1945 (an increase of 140 percent on unmanufactured lead and
200 percent on zinc), while one of the commissioners recommended &

return to the statutory rates (an increase of 100 percent and 150 per--

cent, respectively). On July 19, 1954, the President announced that
he was deferring action on the Commission’s recommendations, and
on August 20, 1954, he rejected the recommendations, with the state-
ment that a stockpiling program would give immediate assistance to
the industry.!

At the Ninth Session of the Contracting Parties in Geneva, GATT
was reaffirmed, and the assured life of the tariff concessions granted
under the Agreement was extended to December 31, 1957.1

The year saw increasing liberalization of trade controls by the
European Iron and Steel Community, the most significant for the
minerals industries being the dropping of exchange restrictions on the
importation of United States coal to West Germany.??

CONSUMPTION AND STOCKS

Reported Consumption.—Reported consumption of all but four
major metals and minerals for which such data are collected fell
rather sharply from 1953. As indicated in table 7, except for tin,
which declined 3 percent, the decreases ranged from 9 percent for
lead to 48 percent for tungsten concentrate. Consumption of chro-
mite, cobalI’Z, and mica declined over 30 percent; manganese ore,
molybdenum, refined copper, antimony, mercury, and fluorspar de-
clined between 15 and 22 percent. Only bauxite, the platinum-group
metals, titanium concentrate, and crude barite showed consumption
increases over 1953.

9 Report of the President’s Cabinet Committee on Minerais Policy, Nov. 30, 1954, p. 11.
1 U. 8. Tariff Commission, Operation of the Trade Agreements Program: 8th Rep., J uly 1954-June 1955,

p. 197,
11 Work cited in footnote 10, pp. 16-17. .
2 International Monetary Fund, Sixth Annual Report on Exchange Restrictions: 1955, pp. 157, 163.

ST - .
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Apparent Consumption.—For mineral commodities on which con-
sumption data are not collected, apparent consumption is presented
in table 8. Except for cadmium, which declined 22 percent, all other
commodities shown are nonmetallics. Bromine and its compounds,
and potash showed increases of 14 and 9 percent, respectively ; other
increases were under 5 percent. Asbestos, the boron minerals and
compounds, salt, and sulfur showed small decreases.

TABLE 7.—Reported consumption of principal metals and minerals in the United
States, 1953-54

(Thousand short tons, unless otherwise stated)

Change
Commodity 1953 1954 | from 1953
(percent)
Iron ore..-- --thousand long tons, gross weight_.| 122,125 94,229 -23
Manganese ore. . gross weight, 2,196 1,713 -22
Chromite _..do. 1,336 914 -32
Cobalt. .. - th d pounds..| 10,748 7,350 —32
Molybdenum, primary products (shipments to domestic destinations)
thousand pounds, Mo content-.| 29,595 23,717 © =20
Nickel, exclusive of SCrap- - - oo oo oo oo short tons.-| 105, 681 94,222 -11
Tungsten concentrate. . . oo oo _ thousand pounds, W content. - 7,734 4,037 —48
Copper, reflned - - - o oo e 1,494 1,255 -16
Lead : - 1,202 1,095 —9
ZINC, S1AD o o e e 986 884 —10
Bauxite - thousand long tons, dried equivalent.- 5,628 6,428 +14
Tin long tons.- 85, 640 82, 891 -3
Magnesium, primary. .. SR short tons..| 146,843 39,218 =16
Antimony, primary . .. e do....| 14,300 12,180 —=15
Mercury - - - e _76-pound flasks..| 52,259 42,796 —18
Platinum-group metals (sales to consumers) ... thousand troy ounces.-- 533 582 +9
Titanium concentrates (ilmenite and slag) )
short tons, estimated TiO2 content..| 1 407,072 | 424,248 +4
Barite, erude._ . . e 1,149 1,216 -+6
Fluorspar, finished ... ... 587 480 -18
Mica, splittings- ... - ---thousand pounds-.| 10,346 6,733 —35

1 Revised figure.

TABLE 8.—Apparent consumption of metals and minerals in the United States,
1953-54

(Thousand short tons, unless otherwise stated)

Change

Commodity 1953 1954 |from 1953

(percent)

Cadmium,! primary. ... __.....___._____ thousand pounds, Cd content-_| 29,570 7,499 —-22
Asbestos, all grades 1. . e 3744 724 -3
Boron minerals and compounds. - - <o gross weight. _| 576 573 —1
Bromine and bromine in compounds -thousand pounds..| 160,700 | 182,400 +14
[0 £ T 42,280 42, 890 +1
[€574 11001 T o T L YN 11,640 12, 180 +5
Phosphate rock. th d long tons, PsOs content . - 3,319 33,375 +2
Potash ----K10 equivalent_.| 21,816 1,971 +9
Salt o s X 20, 160 =3
Sulfur.... thousand long tons, S content-- 5,049 4,910 -3
Tale and allied minerals ! - 2563 571 +1

1 Adjustments, if any, are not made for National Strategic Stockpile acquisitions.
2 Revised fi

gure.
3 PsOs content estimated at 31 percent.

Sales and Orders.®—Seasonally adjusted sales of primary metal
manufacturing were quite stable during 1954, moving gradually up-
ward. This was in contrast to adjusted sales for all manufacturing,

1 Survey of Current Business, vol. 35, various issues.
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which declined rather consistently the first 10 months before turning
upward in the last 2 months. Sales in primary metal-manufacturing
ended the year 5 percent higher than in December 1953, those in
stone, clay, and glass products rose gradually to 10 percent above
December 1953, while sales in all manufacturing, though falling the
first 10 months, ended the year at about the December 1953 level.

New orders (adjusted) in primary metal-manufacturing started the
year at a fairly low level, remained low for the first 5 months, and
then began a rise which carried by December to 34 percent above
December 1953. As in the case of sales, new orders in primary metal-
manufacturing rose much higher than new orders in all manufacturing,
which closed the year 12 percent above December 1953. TUnfilled
orders (unadjusted) fell throughout the year for all manufacturing;
in primary metal manufacturing the decline was halted in September
and rose markedly in the last 3 months, although closing the year
26 percent lower than in December 1953 compared with 20 percent
lower for all manufacturing. ‘

Physical Stocks of Mineral Manufacturers, Consumers, and
Dealers.—Movements in physical stocks of minerals and metals were
mixed during 1954. Thus, for minerals as a whole, the higher level
reached in 1953 was not noticeably reduced in 1954, as increases and
decreases in items shown in table 9 were divided about evenly. Stocks
of several major metals were reduced, however: aluminum stocks at
producers and consumers were down 46 percent and 32 percent,

TABI.E 9.—Selected physical stocks of mineral commodities 'of mineral manu-
facturers, consumers, and dealers in the United States, at end of year, 1951-541

1954
Commodity and type of stock 1951 1952 1953
) Change
Quantity| from 1953
(percent)
Aluminum (short tons):
Primary, at reduction plants_ 8,130 | 7,270 {239,300 21,100 —46
Purchased aluminum serap, consumers (gross weight) __| 12,600 | 20,300 | 27,000 18, 462 —32
Arsenie, producers’ stocks_____.._.__ thousand short tons__ 4.8 1.3 10.8 12,5 +16
Bauxite, at consumers (thousand long tons) dried equiva- .
lemt oL 1,046 | 1,921 {22,103 2,401 +14
Bismuth, consumers’ and dealers’ stocks. _thousand pounds..| 195.4 | 2115 | 166.7 252.8 +52
Cadmium, metal and compounds, producers and distrib-
utors (Cd content)_ tl d pounds..| 1,448 | 2,186 | 3,815 5,329 +40
Cement, at mills million barrels..| 18.2 16.0 19.4 16.7 —14
Chromite, at consumers’ plants (thousand short tons):
Metallurgical 305 364 608 804 +32
Refractory. _ 247 270 260 257 -1
Chemical_._____ 85 120 148 206 +39
Total 637 754 | 1,016 1,267 +25
CODR?‘ (rti];(:)ary : :}Jt?rl;tgmng):em lants (Cu content)
sm and r content):
pReﬂned. P 35 26 49 25 —49
Blister and material in process. . - .. o._____ 182 185 223 189 —15
In fabricators’ hands, refined, including in process and
primary fabricated shapes (Cu content) . _____._..__. 280 331 381 361 -5
Purchased copper serap, consumers (gross weight)_.___ 66 107 130 108 -17
Feno;xts tsacra)p and pig iron, at consumers’ plants (thousand
ort tons):
Total scrap. .| 4370 6,900 | 7,150 7,349 +3
Pig iron. . 1,750 | 1,970 | 2,800 2,536 -9
Total 6,120 i 8,870 | 9,950 9,885 -1

See footnotes at end of table.
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TABLE 9.—Selected physical stocks of minerals commodities of mineral manufac-
turers, consumers, and dealers in the United States, at end of year, 1951-54 1—Con.

1954
Commodity and type of stock 1951 1952 1953
Change
Quantity| from 1953
(percent)
Fluorspar (thousand short tons):
At consumers’ plants. S SR 169.1| 252.2| 227.5 143.8 | -37
TMPOTterS . - oo 2.8 31.4 15.5 26.1 +68
Iron ore (thousand long tons):
At consumers’ plants. - .o eemae 40,950 | 43,130 | 45,270 42,190 -7
On Lake Erie docKS . - - oo oo 6,400 | 6,120 | 7,670 { 6,590 —14
L 1T U 47,350 | 49,250 | 52,940 48,780 -8
Lead (thousand short tons, Pb content):
At smelters and refineries:
Refined piglead. o oo 18.5 314 65.0 77.9 +20
Antimonial lead 6.8 122 214.4 13.3 —8
In base bullion, including in process at and in | ) :
transit to refineries_ . ... ... . 3L0 40.4 47.5 47.1 -1
In ofe, matte, and in process at smelters._......... 67.8 65.8 67.7 62.1 —8
L 13 7 R 124.1 | 149.8 | 2194.6 200. 4 +3
Consumers’ stocks:
Refined.._._...- | 56.7| 8.9 2748 80.7 +8
- Antimonial... e 28,2 20.3 | 214.6 17.1 +17
In unmelted white metal scrap, percentage metals,
copper-base scrap, and drosses, residues, ete..... 17.9 21.3 | 222.8 24,4 +7
Total oo 102.8 | 122.5 (2112.2 122.2 +9
Manganese ore and ferromanganese, at plants mcluding
bonded warehouses (thousand short tons, gross weight): )
16} 546 | 1,249 41,692 | 41,579 -7
Ferromanganese (excludes producers’ stocks).......- 149 143 137 175 +28
Mercury, in hands of consumers and dealers
. thousand 76-pound flasks..|  20.1 33.7 25.9 221 -15
Molybdenum primary products, produeers stocks (thou-
sand pounds, Mo content) _--| 8,040 3,370 | 3,890 3, 430 -12
Nlckel consumers’ plants:
Metal 6. _______________ thousand pounds, Ni oontent. -| 8,570 | 10,460 | 13,210 14, 655 411
In other forms, exclusive of serap 5__ do--._| 3,260 | 6,000 7,500 3,626 —52
Motal 5. s do....| 11,830 | 16,460 | 20,710 18, 281 -12
Purchased nickel scrap_..-_,.short tons, gross welght,. 1,150 | 1,360 | 1,190 1,627 . 437
Platinum-group metals, all forms, held by refiners, im-
porters and dealers (thousand troy ounces):
Platinum. . Lo 139.0 [~ 130.1 | 138.8 135.68 -2
138.1 | 116.8 | 110.2 86.8 —21
36.8 35.5 32.0 34.2 +7
Total 313.9 | 282.4| 28L0 256. 6 -9
Tin, oonsumers glants (long tons):
Pig tin, (includes in transit in United States,
at other warehouses and held by jobbers).._ ... 11,100 | 12,900 [313, 680 12,162 -1
In process (tin content)...... 10,700 | 11,300 (210,845 11,164 +3
Purchased tin serap (gross weight) ... ... 1, 1,150 960 560 —42
Titanium concentrate, consumers and distributors
thousand short tons, estimated TiOs content. - 316 334 355 370 +4
Tungsten concentrate, consumers and dealers
thousand pounds, W content__| 4,040 | 2,820 | 4,340 3,913 -10
“Zinc (tlll)ousand short tons):
At primary smelters and secondary distilling plants_| 22.0 85.0| 179.9 124.0 -=31
At consumers’ plants_ .. 50.6 92.3 86.0 95.8 +11
Purchased zinc scrap, at consumers plants
gross weight__| 17.2 22.8 25.2 34.6 +37

1 Stocks in the National Strategic Stockpile, Reconstruction Finance Corporation stocks of tin, and
Go\ﬁemment-held nonstrategic stockpiles of bauxite are not included.

vised figure,

3 Estimated, using conversion factor of 0.85 for crude and 1.00 for processed.

« Excludes small tonnages of dealers’ sbocks
s Includes amounts in transit to consumers’ plants
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respectively; both copper stocks in their various forms and iron ore
were down significantly from 1953, and much of the zine stocks accu-
mulated in 1953 at primary smelters and secondary distilling plants
was liquidated in 1954.

Value of Inventories of Primary Metal Manufacturing.*—Sea-
sonally adjusted inventories for all primary metal manufacturing
(including several industries not ordinarily considered part of mineral
manufacturing) were about 6 percent lower in December 1954 than
in December 1953, with an upturn in the last quarter partly offsetting
the downward trend of the first 9 months. A similar upturn took
place in stone, clay, and glass products and in all manufacturing
mnventories, but was much less pronounced. :

Mine Stocks,—Stocks at mines or in the hands of primary producers
reacted somewhat differently from those in the hands of manufacturers,
dealers, and consumers; increased business activity in the last half of
the year aided in reducing the latter in the case of many metals and
minerals. The increased business activity did not come soon enough,
however, to aid in the reduction of mine stocks. Two minerals—
mercury and molybdenum—ended the year with lower mine stocks,
but all others increased over year end 1953 levels. This is particularly
significant in view of the fact that all minerals shown in table 10, ex-
cept gypsum and sulfur, had substantially heavier mine stocks in
1953 than in 1952.

TABLE 10.—Stocks of minerals at mines or in hands of primary producers
1953-54

Change
Commodity and unit 1953 1954 | from 1953
(percent)
Antimony ore and concentrate.. ... oo short tons, content.. 200 200 0
Bauxite (thousand long tons):
Crude. .- oo - 759 964 +27
Processed (dried, calcined, and activated)- 44 6 ~—86
Iron ore. - thousand long tons.. 5,706 7,079 +24
MOrCOry. . oo e e flasks.. 1,121 186 —83
Molybdenum concentrate-.._...... PP thousand pounds Mo..| 10,294 4,942 —52
Titanium concentrates (short tons, TiOs content):
TImenite . o oo e oo e 24,010 30, 677 +28
Rutile. e een 611 709 +16
Tungsten concentrate thousand pounds W content. . 363 458 +26
Fluorspar, finished....._ . . .. short tons..| 31,896 33,5613 +5
Gypsum, erude. - ..o thousand short tons. . 1,529 1, 664 49
Phosphate rock......oooooooooooooo__ thousand long tons, PaOs content. . 806 1,043 +29
Potasstum salts. . .._...__________.___._ thousand short tons, gross weight. .. 471 524 +11
Sulfur (thousand long tons):
Frasch . 3,022 3,228 +7
Recovered. ... ...._......_. 107 10 +2

Stocks in Bonded Warehouses.—Stocks of metals and minerals in
bonded warehouses, as estimated from general imports and imports
for consumption data, showed the same general mixed reaction as did
physical stocks in the hands of manufacturers, dealers, and con-
sumers. Hight of the minerals shown in table 11 decreased, seven
increased. Changes in manganese, tungsten, lead, zinc, mercury, and
fluorspar amounted to 2 to 4 percent of their net new supply; the most

14 Survey of Current Business, vol. 35, varlous issues.
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significant change was in mica, which amounted to 14 percent of net
new supply for 1954. All other changes were relatively small, repre-
senting less than 0.5 percent of net new supply.

TABLE 11.—Estimated changes in stocks of selected minerals in custom bonded
warehouses, Jan. 1, 1954-Dec. 31, 1954 1

(Short tons, unless otherwise stated)

Estimated stock change

Component Class

Manganese (content)
Manganese ore, Battery grade_ ... _.._._...
Manganese ore, Metallugrical grade.
Ferromanganese and ilicon..

Nickel (content) .

Nickel alloy and metal, including scrap.......
Tungsten ore and concentrate (W content).
Copger (content)

opper ore and concentrate.

Regulus, black, coarse.

gnéeﬂﬁe?ﬁé-t lates, 't;;-

efined, ingots, p! ars.

Lead (content)_
Ores, flue dust, mattes.
Pigs and bars.

Zinc (content).
Zinc bearing ores-
Blocks, pigs, or slabs.

Aluminum (equivalent) 3. :
Bauxite, crude-- - . --long tons.._ —33,322 |ooeeoeeeas
Metal and alloys in crude form

Gadglum (content) pounds

C um flue dust.- do....
Magnesium, including scrap
Antimony.
Regulus, needle or liquated :
Mercury . - 76-pound flasks. .
Barite, crude. . . -
Bromine and bromine in compounds . _pound
Potassium bromide. . do....|- —378
Fluorspar, finished. -- R e
Acid grade. .. - . —32, 566
Metallurgical grade. ..o oo 456, 185
Reexport of foreign merchandise, both grades —53
Mica, except scrap - _pounds. _[--ccccccmacnnn
NMANUIACEUred cee e e - e e e e e cd e cdemee e do.... —582, 081
Manufactured y do-.-. —612, 518

"~ 1 Estimated by the subtraction of * I})ort:s for consumption’ and “reexports of foreign merchandise’’
from “general imports.” All data from U. S. Department of Commerce.
* See footnotes 11 and 13, table 4.

“TRANSPORTATION

Rail and Water.—Further reflecting the generally lower level of
activity in the basic minerals industry in 1954, rail transport and
water transport of mineral products (including fuels) were down 13
and 9 percent, respectively, over 1953, as indicated in table 12. For
metals and minerals except fuels, the declines were even greater—15
percent for rail and 18 percent for water. Largest declines were in iron
ore and scrap, metals and alloys, other ores and concentrates, and
crushed limestone. The decrease in shipments of metals and minerals
(except fuels) was greater, in both rail and water transport, than for all
products, resulting in a decline between 1953 and 1954 in metals and
minerals (except fuels) as a percentage of all products. '
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TABLE 12.—Rail and water transportation of mineral products in the United
States, 1953-54, by product

(Thousand short tons)
Rail ! Water 2
Product | Change Change

. from from

1953 1954 1953 1953 1954 1953
(per- (per-

cent) cent)

Metals and minerals, except fuels:

Tron ore. ..o o ieeo 130, 148 88,272 —32 {100,203 | 62, 665 -37

Iron and steel scrap.. - 17,722 —27| 1,728 | 1,364 -21

Metals and alloyS..c - occoeoooe 10, 827 —21

Other ores and concentrates. 13,233 ‘=9 | 3,033 | 2,455 —19

Other scrap. . 2,142 | +1

glagd-- 3 i 63 ggg —lg ® ® ®

and and gravel. ... , -

‘Stone, crushed, except limestone_ 54,704 | 52,107 —5 }53' 224 | 56,786 |- +7

Li 17 crushed. - 21, 514 15,174 —29 | 28,468 | 25,983 -9

Cement. 29, 943 31, 603 45| 3,803 | 3,817 [O]

Phosphate rock. 22, 092 23,674 +7 | 2,328 | 2,465

Clays. 10, 069 9,339 -7 1,286 | 1,511 +17

Sulfar_... 4,558 4, 440 —3 | 8,787 4,121 +9

OtheT - e e el 26,092 25,323 —3 | 3,013 | 4,067 +4
b\ 17 ) I S 432,458 | 368,968 ~15 {201, 773 165, 183 -18

Min(e}ra;ll fuels and related products: i ) BB )
oal:
Anthracite 5__ ool 38, 663 34,220 —11] 2,448 | 1,606 —34
Bituminous §_____ ... 335,168 | 297,723 | —11 122, 458 |113, 782 -7

Coke § . 21,870 14, 266 =351 777 5031  -35

Petroleum, crude.- .. .o oovooeeeeeeee 3,883 3,606 -7 170,586 | 64,572 : =9

Disaliage fuel i LEm) W) e e | 18

uel o . )

Residual fuel ol .- 11121 T LT } 12,168 | 10,810 - {%l a8 40,100 | - o
erosine ... - , ,

Other } 2.0 19,480 —4 113,766 | 10,319 —25
Totaleooaeoooo - 443,549 | 391,253 —12 |399, 187 384, 403 —4
Total mineral products.. . 876,007 | 760,221 —13 {600, 960 [549, 586 -9
Grand total all products. . 1, 370,937 1,212, 301 —12 |706,151 |653,796 -7

Mineral products as percent of grand total:

Metals and minerals, except fuels_......_. 32 30 |-cmmeaeae 29 b 3 O

Mineral fuels and related products........ 32 32 |oeeeeas 56 59 |-

. Total mineral produets. .......ccoo..o- 64 62 | oo 85| 84| ...

! Revenue freight originated excluding forwarder and less-than-carlot shipments, for which categories
commodity detail is not available. Source: Interstate Commerce Commission, Freight Commodity Sta-
gﬁ;ags, %lassas1 gOSteam Railways in the United States, for years ended Dec. 31, 1953 and 1954: Statements

an .

2 Domestic traffic, that is, all commercial movements between any point in continental United States
or its territories and possessions and any other such point. Traffic with the Panama Canal Zone is not
included. Source: Department of the Army, Waterborne Commerce of the United States, Calendar Year
1953 and Calendar Year 1954, part 5, National Summaries.

3 Not separately classified.

4 Less than 0.5 percent.

§ Figures for rail shipments include briquets. For water shipments briquets not reported by type of
material and included with ““Other.” ]

Rail Rates.—For the first time since these data have been collected,
the index of average freight rates for products of mines (including
mineral fuels) turned downward, from 109 in 1953 to 108 in 1954, a
slightly smaller decrease than that for all commodities, as shown in
table 13. Rates in the official and southern territories fell about 2
percent; those in the southwestern and mountain-Pacific territories
rose about 2 percent, and there was no change in the index for the
western trunkline territory. Both interstate and intrastate rates
were lower in 1954 for products of mines.
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TABLE 13.—Indexes of average freight rates on railroad carload traffic in the
United States, 1951-54 1

(1950=100)
Item 1951 1952 1953 | 1954
ALL CARLOAD TRAFFIC :

Products of mines3...__ 102 108 109 108
Iron ore. 103 110 110 111
Clay and ber t ite. 103 112 115 114
Sand, industrial .. oo o 105 114 113 109
Gravel and sand, n. 0. 8 - feeem 1031 108 110 108
Stone and rock, broken, ground, and crushed - - 103 108 110 ~ 110
Fluxing stone and raw dolomite._. ... 104 110 111 112
Salt. 102 108 109 107
Phosphate rock. . - 102 109 112 113

‘Manufactures and miscellaneous. : 102 | - 110 112 110
Fertilizers, n. 0. s--- 102 110 114 113
Iron, pig- 104 113 114 113
Cement: Natural and portland 103 110 112 110
Lime, n.o.s. 102 110 113 113
Scrap iron and scrap steel g : 105 112 115 111
Furnace slag..._... ’ 102 107 | -~ 107 107

Products of agriculture. . 102 108 110 110

Animals and products. . 102 110 113 112

Products of forests. .. - 102 110 113 113

Forwarder traffic 103 113 ‘114 112
All commodities. B Y S 102 | 109 111 109

PRODUCTS OF MINES ONLY 3

Intraterritorial movements:

Official S| 102 108 109 107
Southern.._... o ooo.oo.o 101 107 109 107
Western trunkline. . 102 109 109 109
Southwestern___..... ) 102 107 110 112

ountain Pacific. ... 101 106 106 108

AW movements, by type of rate: .

Interstate rates. . 102 108 109 108
Intrastate rates..... - 102 107 108 107

1T. §. Interstate Commerce Commission, Bureau of Transport Economics and Statistics, Indexes of
Average Freight Rates on Railroad Carload Traffic 1947-54: Statement RI-I, 1947-54, Washington,
January 1956, 14 pp. Indexes are based on the Commission’s 1-percent waybill sample.

3 Includes fuels and related commodities as well as other nonfuel minerals, which are not shown

separately below.
LABOR

Employment.>—Employment in the mining of metals and minerals
except fuels declined 4 percent in 1954 from 1953 levels. As might be
expected from the relatively better year experienced by the non-
metallics, employment in that group declined only 1 percent com-
pared with 7 percent for metal mining. Employment in fuels de-
clined 12 percent. Employment in all industries was 3 percent lower
in 1954 than in 1953.

Change in
employment

1954 over

1958

(percent)
All induStries - - - - - o eemmmme—cccecccccemmmmmmmmm—m—————— == —3
Mining . o mmmmmmmmmm—m—mmcmcemmmmmm———m————— = —10
etals and minerals (except fuels) -« oo omme e —4
Metal mining . o o e -7
Nonmetallic mining and quarrying - oo ccmoemeeeeeeem . —1
FUElS - o o e mmmmmmmm e m—cmmmmmmmm——m————— e —12
Mineral manufacturing !.. —10
Manufacturing_ .- -- -7
ConStTUCHION _ — - e e e cmmmmmmmmm————mmme— = —4

1 Based on categories listed under ““Mineral manufacturing™ in table 14.

1 Based on U. S. Department of Labor, Bureau of Labor Statistics, national averages of all employees in
nonagricultural establishments. Data are published currently in Monthly Labor Review and accumu-
lated in mimeographed releases.
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Employment in the mineral industries (nonfuel) can be seen in
greater detail in table 14. Within the year nonmetallic mining and
quarrying and metal mining behaved quite differently. The former
started the year at a low level, rose rapidly through August, and drifted
downward the last 4 months. Metal mining started the year at a
high level and moved downward most of the year, with a modest up-
turn the last 2 months. In the mineral-manufacturing categories,

- TABLE 14,—Employment in the mineral industries (nonfuel) in the continental
United States, 1951-54 by industry !

(In thousands)
Mining (nonfuel)
Year and month Nonmetal- Metal
’ lic mining
Total [and quarry-
: ing Total2| Iron | Copper | Lead and
zine
203. 4 102.4 | 101.0 37.7 25.9 20.5
203.6 103. 99.8 33.5 26.5 21.2
3211.9 3105.9 |3106.0 | ¥40.1 28.6 317.8
205.8 100.8 | 105.0 39.1 29.3 17.0
204. 2 100.3 | 103.9 38.2 20.1 17.2
203.9 101.5 | 102.4 37.3 29.0 16.7
202.7 103.5 99. 2 36.0 27.4 16.5
205.3 105.7 99. 6 36. 4 27.5 16.4
207.0 106.6 | 100.4 35.8 28.4 16.5
208. 4 107.6 | 100.8 36.0 28.3 16.6
206.7 107.6 99.1 35.1 28.3 16.3
197.2 107.2 90.0 34.4 22.6 14.8
196.7 106. 2 90.5 32.9 24.8 14.6
199.3 105. 6 93.7 31.4 26.9 16.0
196. 5 104.0 92.5 29.8 27.6 15.9
Year (average) e .o oo 202.8 104.7 98.1 35.2 27.4 16.2
Mineral manufacturing
Blast fur- |Smelting and refining
Cement, | naces, steel | of nonferrous metals
Fertilizers| hydrau- | works, and
lic rolling mills
Primary | Secondary

36.0 40.6 643. 5 51.6 13.2
36.9 40.0 570.7 55.7 12.7
37.2 41.8 653.3 361.0 13.5
34.9 41.2 614.2 62.3 12.8
40.0 40.8 601. 4 62.9 12.4
46.5 41.1 593.3 62.5 12.4
46.9 40.9 580. 1 62.3 12.7
40.4 40.5 573.9 62.5 12.6
33.1 39.4 579.0 63.3 12. 4
30.5 42.7 573. 2\ 63.8 12.3
3L7 42.8 570.9 63.7 12.3
33.9 42,9 570.0 61.3 12.0
35.1 42.9 567. 4 61.5 12.2
34.0 42.5 571.3 64.4 12.4
34.8 42.5 577.2 64.6 12.3
36.8 41.7 581.0 62.9 12.4

! U. 8. Department of Labor, Bureau of Labor Statistics. Published currently in the Monthly Labor
Review, Employment and Payrolls, and other publications. Data are based on reports from cooperating
establishments covering both full- and part-time employees who worked during, or received pay for any
part of the pay period ending nearest the 15th of the month. Data are for ““all employees’’; those for “produc-
tion and related workers” are also available in the above publications.

3 Includes other metal mining not shown separately.

3 Revised figure.
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the decline in employment was lower than in mining. Employment
in both cement and in primary metal smelting and refining rose grad-
ually during the year. Employment in the latter was 3 percent
higher for the year than in 1953.

Total Labor Payments."*—The decline in business activity in non-
fuel mining in 1954 was also reflected in total payments for wages,
salaries, and supplements, which fell 8 percent below the 1953 total.
Total payments in metal mining fell 10 percent; the relatively better

ear for the nonmetallics resulted in a 2-percent gain in total payments
in that category. Payments in fuel mining were down 9 percent.
The decline in primary metal industries was 12 percent; comparable
decreases for all manufacturing and all industries were 5 and 1 per-
cent, respectively.

‘Wages Supple- Total
and ments compen-

salaries sation
All industries - -1 8 -1
Mining: - - -9 -2 -8
Nonfuel -5 +13 -5
111'11 oo tallic mining and ing _-ﬁ fzg -Iig

onmetallic g and quarryi

Fuels mining . —10 —4 -9
Manufacturing. ... eeleecamean - -5 . +7 -5
Primary metal industries - -13 -1 -12

Hours and Earnings.”—The average number of hours worked in
1954 by production and related workers in the nonfuel mining
was lower than in 1953 by 1.6 hours. This was 2.1 hours lower
than the average for 1952. As a result, although hourly earnings
went up from $1.87 to $1.91, average weekly earnings fell from $82.27
to $80.84. In metal mining, average weekly hours worked dropped
2.6 hours from the 1953 average. With only a 3-cent increase in
hourly earnings, weekly earnings in nonfuel mining dropped $4.08
to $84.46. The largest decrease in weekly earnings was in iron-ore
mining, which was $8.71 lower than in 1953. In the mining group,
only nonmetallic mining and quarrying showed an increase in weekly
earnings. In the mineral-manufacturing group, weekly earnings
increased in 4 categories and decreased In 5 categories. Average
weeklv hours fell slightly for the total group, though much less than
in the mining group.

Average Annual Earnings.®—Average annual wages and salaries
for full-time equivalent employees in nonfuel mining fell 2 percent
in 1954 from 1953, the net effect of a 5-percent decrease in metal
mining and a 2-percent increase in nonmetallic mining and quarrying.
The decrease in primary metal-manufacturing industries was also
2 percent. By comparison, average annual earnings increased 1 per-
cent in fuel mining, 2 percent in all manufacturing, and 2 percent in

18 Survey of Current Business, vol. 35, No. 7, July 1955, pp. 14-15.
H" U. 8. dDEgps.rtment of Labor, Bureau of Labor Statistics, mimeographed releases on Employment,
ours, and Earnings.
Jnll. 131;5%. Department of Commerce, Office of Business Economics, National Income Number: Vol. 35,
y
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TABLE 15.—Average hours and gross earnings of production and related workers
in the mineral industries (nonfuel) in continental United States, 1951-54,
by industry ! :
[U. 8. Department of Labor]

Mining
Metal
Total 2
Year Total 3 Iron
Hourly|  Weekly Hourly| Weekly Hourly
m- ings~ el:rgns-
Hours ' Earnings | Hours ) Earnings | Hours
./‘1
44.3 | $1.60 $74. 56 43.6 | $1.71 $72.68 42.5 $L.71 ;
44.5 1L.72 8165 43.9 1.86 80. 34 43.9 1.83 ¢
44.0 1.87 88.54 43.4 2.04 90. 74 42.4 2,14 i
42.4 191 84.46 40.8 2.07 82.03 37.8 2,17 i
Metal (continued) .
Nonmetallic mining and
E qi
Copper Lead and zine
$78.37 46.1 | $L.70 $76.11 43.0 | $L.77 $67.05 45.0 $1. 49
85.73 45.6 1.88 81.60 42.5 1.92 ] 71.10 45.0 1.58 i
91. 60 45.8 2.00 80.06 41.7 1.92 75.99 44,7 1.70 i
87.33 42.6 2.05 76.73 40.6 1.89 77.44 44.0 1.76 £
¥
Mineral manufacturing 4
Fertilizers Cement hydraulic Blast furnaces, steelworks, .
and rolling mills ¢ -
$52.33 42.2 | $1.24 $65. 21 41,8 | $1.56 $77.30 40.9 1.89
56. 23 42.6 1.32 67.72 41.8 1.62 79.60 40.0 1..99 4
59.36 42.4 1.40 73.39 41.7 1.76 87.48 40.5 2.16 - :
61.48 42.4 1.45 75.71 182 83.38 37.7 2.20 4
Electrometallurgical Primary smelting and 1
products Other refining of nonferrous i
. metals 4 ?
i
$74.46 | 41.6 | $L79 | $77. 40.9 | $1.89 | $69.97 | 41.4| $L69 iy
76.04 411 1.85 79. 60 40.0 1.99 75.48 41.7 1.81 H
80.36 41.0 1.96 87.48 40.5 2.16 80.93 415 1.95 3
79.80 | 40.1| 1.99 37.8| 2.20| 80 0.2| 1909 1
i
Primary smelting and Primary refining Secondary smelting and :
refining of copper, of dluminum refining of nonferrous
lead, and zine metals

41.3 | $1.68 $70.97 4.5} $L71 $64.94 4L1 $1.58

41.7 1.80 76.08 41.8 1.82 68.15 413 1.65

42.1 L91 81.81 40.5 2,02 73.83 41.6 177

39.9 1.92 85. 05 40.5 2.10 74.80 4L1 1.82

1 See footnote 17, and footnote 1, table 14, regarding basis of data.
fgg eigehted average of data for metal mining and nonmetallic mining and quarrying, computed by author
of pter.
3 Includes other metal mining, not shown separately.
4 Italicized titles which follow are components of this industry.
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all industries. Whereas in 1953 only 8 of the 70-odd individual in-
-dustries shown exceeded the average for metal mining; in 1954 it
was exceeded by 12 industry averages.

Change
N R trom
average) | (average]

(percent)
Al industries. $3, 604 $3,681 +2
Mining e e e e e ——————————— oo m e ea e ———— 4,373 4,385 0
Nonfuel mining. 4,452 4,356 -2
IIl\qA[etal I?amllg s inin; d quarrying 2’ 8;2 1'(15{3 I—g

onme: m. ana s g.

Fuels mining gomca 4,347 4,398 +1
Manufacturing. 4,055 4,123 . +2
" Primary metal industries. 4,712 4,626 o -2

1Revised figures.

PRICES, COSTS, AND PRODUCTIVITY

-~ Prices,—Except for iron and steel scrap whose price relative fell 23
percent, and nonferrous metals, with a 1-percent decline, metal and -
mineral prices, as measured by the Bureau of Labor Statistics, rose
slightly over 1953 (table 16). The largest increase was 4 percent in
clay products. Seven of the 10 metals in the primary metal class were
higherin 1954 than in 1953, the exceptions being tin, zinc, and antimony.

Costs.—A list of input items whose costs are of major importance
to the mining and metal-producing industry are presented in table 17.
Price relatives for coal, petroleum products, and lumber were lower
in 1954 than in 1953, but there were increases in coke, gas, explosives,
and construction machinery and equipment. The decrease in coal
brought it to below its 1952 price relative, and the lumber price rela-
tive fell for the second consecutive year. Coke, gas, explosives, and

. construction  machinery, on the other hand, rose for the second
consecutive year.

TABLE 16.—Price relatives for selected metals and mineral commodities,
January and December 1954, and annual averages, 1953 and 1954 1

(1947-49=100)
1954 Change | Annual average| Change
Commodity from from
January 1953
January | December | (percent)| 1953 | 1954 |(percent)
Iron ore 157.7 157.7 0| 153.8| 157.7 +3
Iron and steel serap. 78.7 86.9 <+10 | 103.1 79.8 —23
Iron and steel product 132.0 135.0 +2| 131.3] 132.9 +1
Nonferrous metals. 121. 5 127.6 45| 125.1] 124.2 -1
Clay products. . 1319 135.4 -+3| 1281 133.1 44
Gypsum products_ 122.1 122.1 0| 121.0| 1221 +1
Concrete ingredients - 119.9 122.3 <42} 117.4 | 121.0 +3
Building lime, insulation materials, and
asbestos-cement shingles - 119.8 119.5 —@® | 116.8| 120.1
Fertilizer materials 114.0 113.3 -1} 1129 | 113.0 4+
All commodities (mineral and all othe 110.9 109.5 —-1| 110.1] 110.3 +3)

17. 8. Department of Labor, Bureau of Labor Statistics; Wholesale Price Index: Annual and monthly
releases. Also published currently in Monthly Labor Review.
% Less than 0.5 percent.
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TABLE 17.—Price relatives for selected cost items in nonfuel mineral production,
January and December, 1954, and annual averages, 1953 and 1954 !

(1947-49=100)
. 1954 Change | Annual average| Change
Commodity from from
January 1953
January | December | (percent) | 1953 1954 | (percent)
Coal 111.9 105. 2 —6| 112.8 | 106.3 | =6
Coke_ 132.5 132.4 - 132.0f 132.5| - . 4@3)
Gas. - 111.8 110.2 -1 107.8 | 108.8 41
Petroleum g_rodlmfﬁ 114.2 110. 4 -3 | 112.7 | 110.8 -2
Industrial chemicals_ _ o 118.4 117. 4 —1| 117.6 | 117.6 0
Lumber _ : 115.9 119.8 +3| 119.3 | 117.3 -2
Explosives R 121.8 121.8 0] 119.7 | 121.8 +2
Construction machinery and equipment._.._ 131.2 132.6 +1| 129.3 | 131.6 | . +2

17, S. Department of Labor, Bureau of Labor Statistics; Wholesale Price Index: Annual and monthly
releases. Also published currently in Monthly Labor Review.
2 Less than 0.5 percent. . )

Productivity.—Productivity measures, as estimated by the Bureau
of Labor Statistics, are presented for copper, iron ore, and lead and
zinc mining in table 18. Crude ore mined per man-hour has increased
over the period 1935-53 (earlier years are not shown in table 18) for

TABLE 18.—Labor productivity indexes for copper, iron ore, and lead and zine
mining, 1945-49 (average) and 1950-54 !

(1947-49=100)
[U. 8. Bureaulof Labor Statistics] *
Copper ore Iron ore Lead and zinc ores
¥ Crude ore mined per— | Crude ore mined per— | Crude ore mined per—
ear
Produc- Man- Produc- Man- Produc- Man-
tion hour tion hour tion hour
worker worker worker
194549 (average).._._________. 98.2 98.6 100.1 99.8 114.9 12,7
1 - 120.6 118.4 109. 2 . 107.9 109.9 109. 2
1951 - 122.8 117.7 124.6 118.6 115.0 110.5
1952. - 126.9 122.9 121.3 111.7 (3; [
1983 o 119.9 115.5 122.6 116.9 @ 2
1954 o ® ® (U] @
Recoverable metal Recoverable metal 3 Recoverable metal
per— per— per—
Year
Produc- Man- Produc- Man- Produc- Man-
tion hour tion hour tion hour
worker worker worker
98.6 99.0 101.5 101.1 9.1 96.6
118.0 115.8 105.3 104.0 119.2 118.4
121.1 116.0 118.1 112.4 112.9 108.5
119.6 115.8 114.5 105. 4 106. 4 103.5
112.2 108.2 114.2 108.9 112.1 111.1
4106.5 4110.4 487.1 493.2 ® (O]

791 IIzI S. Department of Labor, Bureau of Labor Statistics, Monthly Labor Review, February 1956, vol.
, No. 2.

3 Not available. .

3 Figures refer to usable ore rather than recoverable metal. For iron ore, usable ore is that product with
the desired iron content (by selective mining, mixture of ores, washing, jigging, concentrating, sintering,
ete.) at or near the mine as part of the mining process.

¢ Preliminary figure.
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both copper ore and iron ore. The average annual increase has been
5.9 percent in copper and 3.3 percent in iron ore. On the other hand,
crude ore mined per man-hour for lead and zinc ores rose in the 1935—45
period, fell in the 1945-48 period, and rose again in the 1948-52
period, with an average annual increase of 0.5 percent over the 1935-52
period. In recoverable metal per man-hour, copper and iron ore also
increased over the period, but at the lower average annual rates of
3.3 and 1.6 percent, respectively. Inlead and zinc, recoverable metal
per man-hour declined at an average annual rate of 0.2 percent.

Relative Labor Costs.—By using average hourly earnings and con-
verting productivity into value terms, estimates can be made of
relative labor costs per dollar of recoverable metal.

.(1949=100)
Index of average hourly Index of value of recovera- Index of labor cost per
earnings in mining ble metal per man-hour | dollar of recoverable metal
Iron Lead Iron Lead Iron Lead
Copper ore and Copper ore and Copper ore and
zine zine zine
100 100 100 100 100 100 100 100 100
106 103 102 128 114 110 83 90 93
113 116 113 146 132 130 77 88 87
125 124 122 146 130 115 86 95 106
132 145 122 160 150 92 82 97 133
136 147 120 170 130 N.a. 80 113 N.a.

Only in copper mining has the value of recoverable metal risen
faster than average hourly earnings; this is attributable to good in-
creases both in physical productivity and in the price of copper over
the period. Relative labor costs fell in iron-ore mining in the 1949-51
period but rose to 113 in 1954, largely as a result of the large increases
i average hourly earnings. Lead and zinc, with both the poorest
physical productivity record and the poorest price record of the three,
had reached 133 by 1953, with 1954 data not available.

INCOME

National Income Originated.—National income originated in total
mining except fuels (table 19), decreased 3 percent from 1953, with
metal mining down 11 percent and nonmetallic mining and quarrying
up 8 percent. Income in the primary metal industries decreased
17 percent in 1954 while stone, clay, and glass products decreased
1 percent, Income originated in total mining except fuels remained
at 0.47 percent of the total national income in 1954.

Nonemployee Income.*—Nonemployee income, comprised largely
of business profits before taxes (though it also contains net interest
and inventory valuation adjustments), rose 2 percent in 1954 in non-
fuel mining as the result of a 15-percent decrease in metal mining
and a 20-percent increase in nonmetallic mining and quarrying. Non-
employee income in all mining was down 3 percent over 1953. The
net interest cost for all mining declined from $34 million to $32 mil-

¥ Survey of Current Business, National Income Number: July 1955, p. 14. ‘“Nonemployee income”’ is

defined here as national income by industrial origin minus compensation of employees; in years in which
a National Income edition is published this category is called “Other.”

428641—58——3
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lion, and the inventory valuation adjustment was $1 million. Non-
employee income in 1953 and 1954 was as follows:

1953 1954 Change
(million | (million |from 1953
dollars) | dollars) |(percent)

All industries 94, 408 91,772 -3
Mining___________ 1, 540 1,491 -3
Nonfuel mining_ 430 436 “+2
Metal mining 23 198 —15
Nonmetallic m: 198 238 +-20

Fuels mining..._. 1,110 1,055 -5
Manufacturing . _.___.______ 21,945 18, 616 -—15
Primary metal industries...._________________________________________ 2,435 1,642 —23

TABLE 19.—National income originated in the mineral industries in the United
States, 1952-54 1

(Million dollars)

Change
Industry 1952 2 1953 2 1954 from
1953
(percent)
All industries. -—d
an —+8
Total mining except fuels. _ 1,325 1,395 -3
Total mining including fuels. , 420 5,616 5,234 -7
Primary metal industries....._._.__ 7,852 9, 360 7,741 —17
Stone, clay and glass produets.... ... _________________ 2,816 3,033 3, 009 -1
(Percent)
All industries 100. 00 100. 00
Metal mining. . ________________ .25 .26
Nonmetallic mining and quarry .21 .21
Total mining except fuels- _ .46 .47
- Total mining including fuels . 1.87 1.85
Primary metal industries...._.___ 2.71 3.08
Stone, clay and glass products.... ... ... .97 1.00

17U. 8. Department of Commerce, Office of Business Economics; Survey of Current Business, National
Income Number: July 1955, p. 14. In arriving at national income, depletion charges are not deducted.
This affects the data for the mining industries.

2 Revised figures.

Profits and Dividends.—Profit rates (after corporate fincome taxes)
in the primary nonferrous metal industries in 1954 were 4 percent
lower than in 1953. Profit rates in primary iron and steel were down
10 percent from 1953; those in stone, clay, and glass products were
down 3 percent. In each of the three categories, however, fourth-
quarter profit rates were higher than first-quarter rates. Rates for all
manufacturing were 4 percent lower than in 1953, and fourth-quarter
rates were somewhat lower than those in the first quarter.?

Business Failures.—Dun & Bradstreet data in table 20 showed
only a slight increase in the number of failures in mining (including
fuels) in 1954 over 1953, but a very large increase in the liabilities
involved in failures. Liabilities involved were $8 million in 1954 com-
pared with only $3 million in 1953. The number of failures in manu-
facturing and i all industries showed greater relative increases than
in the liabilities involved in these failures.

2 Federal Trade Commission and Securities and Exchange Commission, United States Manufacturing
Corporations, Quarterly Financial Report, 1st Quarter, 1955, p. 18,

FoN
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TABLE 20.—Industrial and commercial failures and liabilities, 195254 !

1952 1953 1954

Mining: 2

Number of failures. 42 41 42

Current liabilities (thousand dollars) 3,794 3,034 8,007
Manufacturing:

Number of failures. 1,539 1,816 2, 240

Current liabilities (thousand dollars) 101,160 | 155,820 163, 277
All industrial and commercial industries:

Number of failures 7,611 8, 862 11,086

Current liabilities (thousand dollars) 283,314 | 394,153 462, 628

17, S. Department of Commerce, Bureau of the Census, Statistical Abstract of the United States, 1955,
Washington, 1955, p. 503, from monthly data published in Dun’s Statistical Review, Dun & Bradstreet,

In’cinNew York, N. Y.
INVESTMENT

cluding fuels.

New Plant and Equipment.—Expenditures in 1954 on new plant
and equipment by mining concerns (fuel and nonfuel) were estimated
at $975 million, $11 million lower than in 1953. Expenditures in
primary iron and steel firms were lower than 1953 by $456 million, a
38-percent drop from 1953 and the second consecutive year of large
decreases for this category. Expenditures in primary nonferrous
metals were also down for the second consecutive year—$166 million
(40 percent) lower than in 1953. All manufacturing was 7 percent
lower in 1954 ; all businesses were 5 percent lower. ’

Quarterly expenditures (adjusted for seasonal variation) by mining
firms (fuel and nonfuel) were low in the first quarter, high in the
last three quarters. Expenditures in pig iron and steel were low in
the third quarter. In the primary nonferrous metals, expenditures
were low in the latter half of the year.2

Mining-Security Issues.—The mining industry (including fuels)
accounted for 5.7 percent of all new corporate securities offered in
1954, compared with 2.6 percent in 1953. Table 21 shows that cor-
porate financing in mining, as in previous years, is more heavily in
terms of common stocks than is the case for all corporations or all
manufacturing corporations. The percentage in common stocks for
mining did fall, however, from 43 percent in 1953 to 33 percent in
1954, and the percentage of financing in bonds rose from 55 to 64
percent. Mining corporations indicated a smaller percentage—about

TABLE 21.—Estimated gross proceeds of new corporate securities offered for
cash in the United States in 1954 !

Total corporate Manufacturing Mining 2
Type of security
Million | Percent | Million | Percent | Million | Percent
dollars dollars dollars
Bonds 7,487 79 1,877 83 347 64
Preferred stock - 816 8 228 10 14 3
Common stock - 1,213 13 163 7 178 33
Total 9, 516 100 2, 268 100 539 100

1. 8. Securities and Exchange Commission, Statistical Bulletin: Vol. 14, No. 10, October 1955, p. 4.
Including fuels.

2 Survey of Current Business, vol. 35, No. 3, March 1955, p. 8. It should be noted that estimates are
based on com; classified on the basis of the major activity of the entire company. For example, all
capital expenditures of a company engaged in both mining and manufacturing but primarily manafac-
taring would be included under manufacturing capital expenditures
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40 percent—of net proceeds planned for plant and equipment than
was indicated by manufacturing corporations or by all corporations.

Prices of Mining Securities.—The index of prices of common stock
for mining (including fuels) was 11 percent above 1953, as indicated
in table 22. In the same period, however, the composite index rose
19 percent, and similar stocks in manufacturing rose 23 percent.

TABLE 22.—Indexes of common-stock prices, 1951-54 1

(1939=100)
Year Composite 2 | Manufac- | Mining3
turing I
1951 184.9 206. 8 204.9
1952. 195.0 220.2 275.7
1953 193.3 220.1 240.5
1954. 229.8 271.3 267.0

1 Economic Indicators, Prepared for the Joint Committee on the Economic Report by the Council of
Economic Advisers: February 1956, p. 30. These indexes are yearly averages of the weekly closing price
indexes of common stock on the New York Stock Exchange, published currently in the U. S. Securities
and Exchange Commission Monthly Statistical Bulletin.

2 Covers, in addition to mining and manufacturing, transportation, utilities, and trade, finance, and

service.
3 Including fuels.

Foreign Investment.”>—The book value of direct private investment
of the United States in mining and smelting industries in foreign
countries by the end of 1954 increased 7 percent above the end of
1953. The addition during the period was $138 million, somewhat
less than the $291 million added in 1953. The largest increase in
investment was the $106 million added in Canada in 1954.

Earnings on direct investments abroad in mining and smelting
rose from $149 million in 1953 to $204 million in 1954, an increase of

TABLE 23.—Direct private investments of the United States in foreign mining
and smelting industries, 1954 1

(Million dollars; net inflows to the United States, (—)).

Mining and smelting : All industries
Undis- Undis-
Country Book | Net | tribut-| Book | BOK | Net | tribut-| Book
begin., | %apital led earn-| value, | pooo = | capital jed earn-| value,
ningg o movgs- inlg)s%f end of ninggu})f mov:,; in%s.gf end of
ments |subsid-| year ments |subsid-| year
year ? iaries year iaries
Canada. .ol 677 85 21 783 | 5,242 469 215 5,939
Latin American Republics:
hile. ol 445 —38 ®) 407 657 —28 4 633
Mexico. .- 144 18 —20 142 514 15 —6 523
Peru___..__ 170 ® 2 172 268 —13 (3) 255
Total 4. ____.__._.__. 999 18 —15| 1,003 | 6,034 102 121 6, 256
Western European countries 30 ® 5 35| 2,369 36 197 2, 605
Western European depende 136 -5 8 105 603 —6 41 600
Union of South Africa._____ 59 9 1 69 212 —-12 16 216
All other countries...._._. 32 3 8 76 | 1,869 172 51 2,132
Total,allareas...__...________ 1,933 110 28 | 2,071 | 16,329 761 641 | 17,748

1 Survey of Current Business, International Investments and Earnings: Vol. 35, No. 8, August 1955,
pp. 10-20. Figures may not add exactly to totals due to rounding.
2 Revised figures.

‘-‘11 Survey of Current Business, International Investments and Earnings: Vol. 35, No. 8, August 1955.
pp.110-20.
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37 percent. Of the $204 million earnings in 1954, $133 million (65
percent) was on investments in Canada and the Latin American

Republics. ,
DEFENSE MOBILIZATION

Defense Production Act.*—The various types of Government
and related activities aimed at the expansion capacity of metals
and minerals by June 30, 1954, had resulted in the completion of
programs for nearly half of the materials. Gross expansion transac-
tions certified through June 30, 1954, amounted to $7.6 billion,
which are estimated will ultimately cost the Government about $1.11
billion. TFor materials alone—largely metals and minerals—the gross
transactions totaled $6.1 billion and probable ultimate net cost
(estimated nonrecoverable cost to the Government of all transactions
under a certified program) $1.03 billion as of June 30, 1954.

Gains in production of many of the strategic materials coupled with
reductions in requirements resulted in the amelioration of shortages—
that is, imbalances between visible supply and stated requirements—
in aluminum, beryl, chromite, copper, lead, manganese, molybdenum,
platinum, tungsten, zine, and columbite-tantalite.

By December 31, 1954, gross transactions certified for purchases
and other programs under the act had reached $8.2 billion. Probable
ultimate net costs were estimated at $1.2 billion. This represented
the total gross transactions and probable ultimate net costs incurred
under the $2.1 billion borrowing authority, dating back to 1950.
It includes the total certified by ODM and DPA for operation by the
five delegate agencies—General Services Administration (GSA),
United States Department of the Treasury, United States Department
of Agriculture, Export-Import Bank, and Defense Minerals Explora-
tion Administration (Interior). As of December 31, 1954, materials-
expansion programs accounted for about 82 percent of the gross
transactions and about 89 percent of the probable ultimate net cost.

Domestic Purchase Programs and Loans.—GSA continued in 1954
to administer the domestic purchase programs for the commodities
shown in table 24. It was a year of heavy purchases; only chrome
and mica fell short of doubling the 1953 year-end accumulation.
Tungsten and columbium-tantalum doubled, manganese tripled,
beryl increased almost fourfold, and asbestos accumulations were nine
times those of year end 1953. Of the total gross transactions con-
summated (contracts or agreements that have required, will require,
or may require the disbursement of Government funds), which
amounted to $7.71 billion as of December 31, 1954, $7.01 billion or
91 percent was attributed to the above purchase programs. On a
probable ultimate net cost basis, $683 million of a total $826 million
(83 percent) was attributed to these purchase programs.

By the end of 1954 loans under this borrowing authority carried a
gross transaction consummated value of $339 million. The probable
ultimate net cost of these loans is carried on the Government books as
zero. No new loans for materials expansion projects were made during
the fiscal year by the Export-Import Bank or by the Reconstruction
Finance Corporation (Treasury); as of the end of 1954 loans approved

3 Joint Committee on Defense Production Activities, Fourth Annual Report: House Rept. 1, 84th

Cong., 1st sess., Jaq. 5, 1955; and Executive Office of the President, Office of Defense Mobilization, Report
on Borrowing Authority for the quarter ending December 31, 1954,
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TABLE 24.—Commodities delivered under United States Government domestic
purchase programs, 1953-54 !

Quantity | Quantity
- delivered | delivered | Authorized
Commodity as of as of total
December | December | purchases
31, 1953 31, 1954
Tungsten concentrate (thousand short-ton units).._........_.._.__ 600 1, 460 3,000
Manganese ore (thousand long-ton units):
Butte and Philipsburg depots. ... .. _. 429 1,418 6, 000
Deming depot. - 790 2,213 6, 000
‘Wenden depot..-- 2, 089 5,821 6, 000
Domestic small producers (carload program) .. ... ... 557 2,276 19, 000
Chrome ores and concentrates (long tons) 2 _ 46, 640 77,399 200, 000
Mica: Block, film, and hand-cobbed (short tons hand-cobbed
equivalent)___ 2, 593 4,816 25,000
Beryl (short tons) 145 557 1, 500
Asbestos, chrysotile, nonferrous (short tons):
Crude No.1land No. 2. .ccoeooooa o 176 v 1, 500
Crude No. 33 e 150 833 |ococcceaes
Columbium-tantalum ores and concentrates (thousand pounds com-
bined contained pentoxides)4. 3, 486 7,354 15,000

(GI: SGASQI,G?ﬂice of Public Information and Reports, releases of Jan. 27, 1954 (GSA-250), and Feb. 7, 1955
2 Purchased with stockpile funds for the National Strategic Stockpile.
3 Crude No. 3 accepted on tiein basis with other 2 grades, not figured into the quantity authorized.
4 Mostly foreign. Figures not available for domestic only.

totaled 44 and 95 million for the two agencies, respectively. During
the fiscal year 3 private bank loans, totaling $3.4 million, were guar-
anteed by GSA. As of July 31, 1954, the total of such loans for mineral
expansion projects was $86 million.

Mineral Research and Exploration Under the Defense Production
Act.—During 1954 numerous research projects were undertaken by
other Government agencies and by private concerns for GSA. The
Bureau of Mines undertook an investigation of techniques of extracting
selenium from volcanic rock in west central Wyoming and from selenif-
erous wild plants found in the Western States. The Bureau of Mines
also undertook research on the recovery of commercial-grade beryl
and spodumene from the lithium mines in North Carolina. The
Bureau of Mines also investigated domestic sources of columbium and
tantalum and methods of separating and beneficiating the metals.
The. Geological Survey, under an agreement with GSA, carried out
explorations for refractory chrome ore in Cuba. Land owners entered
agreements to pay royalties to the Government for any production
resulting from this project, but not to exceed the costs of exploration.
Geological Survey also began a 5-year program of exploration for
domestic deposits of columbium and tantalum. The National
Academy of Sciences undertook studies of substitutes for selenium,
of processes for beneficiating low-grade domestic manganese, and of
new processes for recovery of nickel and cobalt.

Numerous contracts involving research and exploration were placed
during the year. The E. S. Nossen Laboratories, Mangaslag, Inc.,
and Southwest Engineering Co. undertook research on the recovery of
manganese. The Nickel Processing Corp. engaged in research activi-
ties Involving laboratory work and pilot-p%ant operations at the
Nicaro plant in Cuba. National Lead Co. contracted to perform
research on commerical utilization of Arkansas deposits of brookite
and the problems of separating out columbium, tantalum, titanium,
and vanadium.
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Accelerated Tax Amortizations.—Changes in the reported status of
certificates of necessity covered by progress reports between March
31, 1954, and September 30, 1954, are shown in table 25. The total
number of certificates in mineral and related industries increased
by a net of only 15 during the period. Certificates of necessity in
mineral and related industries continued to represent the same ratios
to certificates in all industries at each date: 4 percent of the total
number, 14 percent of total estimated cost, and 11 percent of total
value in place. Although the percentage in place in mineral and
related industries increased from 56 to 63 percent of total estimated
cost, it continued to be considerably lower than the percentage in
place for all industry which increased from 74 to 80 percent. Percent-
age in place remained low for iron ore, uranium-vanadium-radium

TABLE 25.—Certificates of necessity covered by progress reports in selected
mineral and related industries in the United States as of March 31, 1954 and
September 30, 1954 1

March 31, 1954 September 30, 1954
Re- | Value Re- | Value
Industry Num- | ported | report- In ported | report- In
ber total | edin | place | Num- | total | edin | place
cost place | (per- ber cost place | (per-
(mil- mil- | cent) 2 mil- ‘mil- | cent) 2
lion ion ion on
dollars) | dollars) dollars) | dollars)
Mining, extracting and quarrying:
Metallic:
Iron Ores. - e ececcmecccmmaccax 133 | 1,098 485 44 136 | 1,203 560 47
Copper ores--.--.. 12 123 87 71 11 122 106 87
Lead and zinc ores. 19 36 27 73 L?O 36 29 77
Bauxiteand other aluminum
[0 - R, 11 138 56 40 10 122 77 64
Tungsten ores-_ - -_.__._.. 1 6 6 100 11 6 6 100
Uranium-vanadium-radium
9 7 6 82 11 16 8 51
12 46 37 80 15 132 42 32
13 28 11 39 13 28 14 49
5 2 2 100 5 2 2 96
5 3 3 92 5 3 3 100
5 14 6 43 5 14 7 53
8 25 21 82 8 25 21 85
mineral mining__._________ 11 11 9 79 12 13 8 64
Industrial chemicals:
Fertilizers 17 85 30 36 18 72 35 48
Explosives. 12 3 3 82 13 4 3 83
Stone, clays, and glass products: '
C t-. 28 125 97 77 33 131 109 83
Lime 28 18 18 100 28 18 18 100
15 21 20 95 14 20 20 100
Abrasive produ - 64 35 31 90 65 34 32 94
Minerals and earths, ground or
treated.- - oo oooo ool 15 14 8 57 15 14 8 59
Nonclay refractories_..____.._____ 135 54 49 92 35 54 50 93
Other nonmetallic mineral pro-
AUetS. - e e 8 3 3 91 7 3 3 100
Primary metal industries: ;
Blast furr 106 | 1,040 459 4 104 914 494 54
Electrometallurgical products... 39 238 218 92 40 233 222 95
Primary smelting and refining of:
5 81 24 29 7 82 39 48
21 27 27 99 21 27 27 100
39 783 537 69 38 622 550 88
tals 19 58 26 4 20 51 32 63
Secondary smelting and refining
of nonferrous metalsand alloys. 13 4 4 97 13 4 4 98
All industries, total ..._....._._ 17,757 | 29,011 | 21, 500 74 | 18,545 | 29,479 | 23,618 80
Industries listed above, total. .. 718 | 4,126 | 2,310 56 733 | 4,005 | 2,529 63
Percent of all industries..... 4 14 b ) N 4 14 b S N P,

1 Office of Defense Mobilizatio) Rieé)ort of Progress under Certificates of Necessity, as of September
30, 1954, by Standard Industrial C! cation, Unpub. repts.
3 Percentages based on figures before rounding.
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ores, ‘“other ‘metallic ores,” phosphate rock, fertilizers, and blast
furnaces. Value in place was complete for tungsten ores, fluorspar,
lime, mineral wool, and lead and zinc primary smelting and refiriing.
Of the 29 categories listed, 11 were reported to be above 90 percent
in place as of September 30.

Defense Minerals Exploration Administration.—Government assist-
ance to encourage exploration for new domestic sources of strategic
minerals was continued. Through 1954, 169 certifications of dis-
covery or development had been issued by the agency, 80 of which
were 1ssued during 1954. Certifications on projects in 20 States were
made on asbestos, beryl, columbium, tantalum, corundum, fluorspar,
lead, manganese, mercury, mica, monazite, thorium, tungsten,
uranium, and zinc. A total of 217 contract projects were in force
December 31, 1954.2

National Strategic Stockpile Program.—Reorganization Plan 3,
the principal purpose of which was to centralize final responsibility
for all phases of the defense-materials program, transferred the man-
agement of the National Strategic Stockpile program to the ODM on
June 12, 1953. Several significant changes were made in the basic
concepts of strategic stockpiling in 1954, the first full year of operation
under ODM management. Three levels of stockpile objectives were
established: The minimum objective, the long-term objective, and
the supplemental stockpile. - Under the minimum program an objec-
tive for a material is set on the basis of the quantity that must be
acquired and stored to provide for the deficit (as estimated) between
essential wartime requirements and wartime supplies from domestic
and foreign production. Guidance and assumptions are furnished by
the National Security Council, and each commodity is subjected to a
detailed “balance-sheet’’ analysis of estimated requirements and sup-
plies. Military requirements are computed by the military agencies;
civilian requirements by the civilian agencies, chiefly the United States
Departments of Commerce and Agriculture. These estimates consider
wartime substitutes, conservation, and technological change in usage.

Supply estimates are adjusted for expected expansion projects,
estimated depletion of deposits, and possible losses or interruptions of
foreign supply estimated on the basis of strategic discount factors.
Basic data used in calculating minimum objectives are compiled by
seven interdepartmental commodity committees. After proposed ob-
jectives are reviewed by the Interdepartmental Materials Advisory
Committee, final objectives are set by the ODM. Minimum objec-
tives are to be completed as quickly as possible, at the lowest possible
cost, without interfering with defense production and without creating
undue hardship within the civilian economy. At the same time
stockpiling is to make maximum contribution to domestic sources of
supply commensurate with keeping the United States in a position to
turn to foreign sources where complete reliance on domestic supply is
not possible.

The second stockpiling level—the long-term objective—emanates
from a policy established by President Eisenhower on March 26, 1954,
which, in turn, was based on a recommendation of the President’s
Cabinet Committee on Minerals Policy. Under this philosophy addi-
tional security in materials is sought through higher objectives, com-
- puted by assuming that during wartime no foreign supplies will be

24 Defense Minerals Exploration Administration Unpublished repts.
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available except from sources of about equal reliability as afforded by
sources within the United States. This second stockpiling level is less
urgent than the first and can be expected to be met over a longer
period of time. Open-market procurement on behalf of the higher
objective must be made at prices advantageous to the Government
(more so than under the minimum objective) and should assist in
helping to maintain some essential component of a commodity’s
supply preparedness, and preference should be given to newly mined
domestic metals and minerals.

A third level of stockpiling, which can contribute to the long-term
objective but which can also be in addition to the minimum and long-
term programs, was created under Title I of the Agricultural Trade
Development and Assistance Act of July 1954. Materials for this
supplemental stockpile may be purchased with foreign currencies
acquired through the sale of surplus agricultural commodities. The
kind and quantities of strategic materials that can be acquired in this
manner are to be determined by the ODM.

During 1954 about $800 million worth of strategic materials was
added to the strategic stockpile and became material on hand. The
total value of the National Stockpile on December 31, 1954, was
about $5 billion; in addition, about $2.6 billion was on order or ex-
pected to be acquired under Defense Production Act contracts or
through the exchange of agricultural commodities. From the stand-
point of minimum objectives, 39 commodity objectives were complete,
9 were 75 to 99 percent complete, 10 were 50 to 74 percent complete,
and 17 were less than 50 percent complete. Of the $5 billion worth
of materials in inventory, about 85 percent is “minimu_a objective”
material, the remainder being in the long-term category. On De-
cember 31, 1954, the minimum objective inventory for all 75 materials
was about two-thirds of the total minimum objective goal. As of the
same date, no strategic material had actually been acquired for the
supplemental stockpile.?

Atomic Energy Commission.*®*—The Atomic Energy Act of 1954
became law on August 30, representing the first complete revision of
the statutory charter of the Commission since the original legislation
of 1946. The new act places greater emphasis on research covering
peacetime uses of atomic energy to include agricultural, medical, and
industrial uses, generation of usable nuclear power, and demonstra-
tion of the practical value of using atomic production facilities for
industrial and commercial purposes. The new act provides for
greater international cooperation; and in signing the act, President
Eisenhower called for an international agency to advance peacetime
applications. On December 4, 1954, the United Nations General
Assembly endorsed a United States proposal to create such an agency.

Production of uranium ores and concentrate in the United States
reached new levels in 1954 to form a new and significant segment of
nonferrous metal mining, both from the standpoint of value of product
and employment. Large increases occurred in the number of produc-
ing mines, in the number of long-established mining companies enter-
ing the field, and in the number of areas of production. The AEC
purchasing program was extended to 1962. South Africa became a
mﬂioe of the President, Office of Defense Mobilization, Stockpile Reports to the Congress:

January-June 1954, and July-December, 1954.
3 U. S. Atomic Energy Commission, 17th Semiannual Report: January 1955.
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major producing area during 1954, joining Canada, Australia, the
Belgian Congo, and the United States as the largest Free World

producers.
WORLD REVIEW

World Production.—The progress of world production of minerals
and metals was slowed somewhat in 1954, with about 1 in 3 of
the principal metals falling below 1953. Minerals with lower produc-
tion in 1954 included iron ore, bismuth, cadmium, chromite, indus-
trial diamonds, fluorspar, graphite, magnesium, manganese, and tung-
sten. Increases in world production were registered, on the other
hand, by the other two-thirds of the principal minerals. The more
important gains were in aluminum and bauxite, columbium-tantalum,
nickel, the platinum-group metals, and potash. Copper, lead, and
zine were only slightly above their 1953 levels.” The index of world
mine production computed by the United Nations, which includes
fuels,”® was 1 percent higher in 1954 than in 1953.

Indexes of production in metal-mining and metal-making industries
in European countries, as prepared by the United Nations, are pre-
sented in table 26. Progress in these countries was improved over
1953, with all but three of them showing gains over 1953. The largest
gains were made in Austria, West Berlin, and Greece. Indexes of
production in metal-using industries, also prepared by the United
Nations, increased in 1954 (based on three quarters) for most European
Eoulntxgezsg, the largest increases being in West Germany, Greece, and

reland.

TABLE 26.—Index numbers of production in metal-mining and metal-making
industries in selected European countries, 1952-54 1

(1950=100)

19542 Country 1952 | 1953 | 19543
173 al 142 | 141 155
121 || Netherlands m| 1 152
114 || Norway._-- 118 | 127 126
145 || Spain..... 122 | 129 3127
116 || Sweden 122 1 119
144 || Turkey 136 | 167 |ocoeeo -
ggg United Kingdom 109 | 106 112

1 United Nations Economic Survey of Europe in 1954, February 1955, p. 200. Indexes cover the produc-
tion of metalliferous ores, primary metal, rolled products, castings, forgings, and other basie forms of ferrous
and nonferrous metals.

2Based on three quarters only. Fourth quarter not available.

3 Based on one quarter only.

4 The index numbers cover metal mining only and exclude metal making, for which no data are available.

World Prices.—In 1954 there was no change in the index of annual
average prices of commodities of mineral origin exchanged in interna-
tional trade.®® This index was 1 percent less than 1948 and 11 percent
below 1952. The 1954 price experience for mineral-origin commodities
compares with a 1-percent decrease for manufacturing raw materials
from agriculture, a 2-percent decrease for manufactured goods, and a
1-percent decrease for all commodities in world trade.

27 See table 10, Statistical Summary of Metals and Nonmetals chapter, of this volume.
’;Statistical Office of the United Nations, Monthly Bulletin of Statistics: Vol. 10, No. 2, February 1956,

p. 6.
29 See footnote 1, table 26. .
» Statistical Office of the United Nations, Monthly Bulletin of Statistics: Vol. 10, No. 5, May 1956, p. vii.




Review of Metallurgical Technology

By Oliver C. Ralston! and Hillary W. St. Clair?
L

HIS REVIEW of the general trends in metallurgy and mineral

technology for 1954 has drawn largely on annual reviews that ap-

peared in the technical press soon after the close of the year. In
this sense it is a review of the reviews. This is entirely in keeping
with the purpose of this chapter which is to try to distinguish the more
significant and permanent trends from the transitory changes in the
technology of the mineral industry. The amazing rate of growth of
industry and the complexity of the technological developments that
affect the mineral industry make the aims of this chapter almost im-
possible of full attainment.

The rapid advances in science and technology have been accom-
panied by an incongruous lag in the growth of enrollment in engineer-
ing and technical colleges, so the shortage of engineers and scientists
is likely to become increasingly acute. This problem so alarmed
leaders in industry, education, and government that concerted action
was taken to stimulate interest among high-school students to enter
the professions of science and engineering.

There is a particular need for arousing more interest in the study
of metallurgy, which has been neglected in favor of other fields, such
as electronics, nucleonics, aviation, communication, and other areas
that have had more spectacular appeal to young men entering college.
As metals provide the basic materials for nearly all the technologic
advances characteristic of our culture, there is increasing need for
scientists and engineers trained in extracting, refining, and utilizing of
metals. Young men of high-school age need to become more aware
of the advantages offered by training in metallurgy for the men of to-
IOITow.

MINERAL CONCENTRATION

As the grade of ores being mined steadily decreases, the techniques
of ore dressing in physical separation of minerals are being extended
more and more. Direct-smelting ores of copper, lead, and zinc have
virtually disappeared from the scene; smelters operate almost entirely
on concentrates. This trend is being extended to iron ores. De-
velopments in concentration of iron ores probably will continue to
dominate ore dressing for the next several years.

The most expensive steps in ore dressing are crushing and grinding.
The costs lie largely in electric power and replacement of grinding
mediums, and so economies in energy and grinding mediums are peren-

1 Chief metallurgist.
2 Assistant chief metallurgist
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nial problems. Studies ? have indicated that the mechanical efficien-
cies of mechanical crushing and blasting are about equal. Since elec-
trical energy is cheaper than chemical energy in explosiveés, economy
lies in the direction of using the minimum amount of size reduction
by blasting. The world’s largest gyratory was installed in the Mesabi
range for crushing taconite ores. This crusher, requiring 1,000 horse-
power, will have a capacity of 3,500 tons per hour and will take pieces
of rock as large as 60 inches in diameter.

The usual crushing practice is to reduce from run-of-mine ore to
rod- or ball-mill feed in three stages of crushing. The trend during
the year was to eliminate closed-circuit crushing because of the com-
plication it introduces in dust-control systems. A fourth crushing
stage was often introduced to avoid recycling from the third stage.
The usual feed to the rod mill had a maximum size of % to % inch.

Studies * on the relation of ball diameter to rate of wear showed
that at speeds up to 50 percent of the critical speed of rotation ball
wear is proportional to the square of the diameter. At higher speeds
and with coarser ore and heavier balls, the exponent increases from 2
to the range 2.2 to 2.5. .

Measurements of the energy consumed in grinding minerals revived
the old controversy as to whether the energy is proportional to new
surface created (Rittinger’s law) or the average ratio of reduction of
volume (Kick’s law).5 Comminution of brittle minerals was shown
to be basically similar to metal grinding. Grinding data showed better
agreement with Kick’s law than Rittinger’s law particularly when the
particle size range was very wide and the size range extended below 1
micron. The study indicated that plastic deformsation may be an
mmportant factor in grinding substances ordinarily considered brittle.

Other investigators suggested that crushing and grinding have some
features of a chemical reaction because they involve breaking chemical
bonds. Renewed study of the basic mechanism of grinding is needed
for better understanding of the theory of this important process to
give a more adequate basis for correlation of empirical data on crush-
ing and grinding.

A great many shaking screens were used in the taconite concen-
trators, not only for return of oversize but also for early separation
of undersize products to send them immediately to the size-reduction
step best suited to that size.

The hydraulic cyclone continued to find new applications as a clas-
sifier, particularly in regrind circuits and for classifying reground mid-
dlings and concentrates. Consideration was also being given to the
use of cyclones in primary grinding circuits. A careful study of size
classification made in a 1l-inch prototype cyclone by the Bureau of
Mines confirmed observations of others that it is much more effective
than drag or spiral classifiers for accurate size classification. It is
particularly effective in the minus-200-mesh sizes.

Other important advantages are the low cost of installation and
small space requirements. They are partly offset by larger power

3 Bond, Fred C., Which Is the More Efficient Rock Breaker?: Eng.and Min. Jour., vol. 155, No. 1,
January 1954, p. 82.

4 Hukki, R. T., Correlation Between Principal Parameters Affecting Mechanical Ball Wear: Trans.
AIME, vol 199, 1954, pp. 642-644.

L Waiker, D. R., and Shaw, M. C., A Physical Explanation of the Empirical Laws of Comminution:
Trans. AIME, vol. 199, 1954, pp. 313-320.
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requirements and more rapid wear. Rubber linings and ceramic
shapes were found satisfactory to prevent wear in many applications.
Stranglely enough, ceramic shapes were preferred to rubber when used
on coal.

An innovation worthy of note was the use of a Dorrclone horizontally
mounted on the feed opening of the grinding mill at the London mill
of Tennessee Copper Co.,° to separate an undersize for copper flotation
and feed the sands into the ball mill. The circulating load builds up
to 87 percent. The advantages of better classification offset the
higher cost of operation of the cyclone.

The greatest developments in mineral concentration were taking
place in concentration of iron ores. A tremendous building program
was in progress in the Lake Superior region to prepare for %a,rge-scale
utilization of taconites and low-grade iron ores. Although several
very large plants were in operation, they served as pilot units to set
the pattern for much larger operation. The production of taconite
concentrates from the Mesabi range was expected to reach 12 million
tons in 1958 and 23 million tons by 1963.

The first iron ores to be concentrated consisted chiefly of magnetite,
so magnetic concentration was the principal method employed. In
some instances nonmagnetic ores were given a mild reducing roast to
produce a reduced hematite with magnetic properties. The first unit

~of such a plant was put into operation at Negaunee, Mich., by Jones &
Laughlin. - The reduction roast is done in a fluidized bed. The econ-
omy of operation with this extra step had yet to be demonstrated.

Dense-medium separation, using pulverized magnetite or ferrosilicon
as the mediums, was also finding application in iron ore concentration.
Grinding costs were kept to a minimum by eliminating gangue at as
large size as possible. ‘When magnetite is the mineral being separated
it serves as its own dense medium.

Cyclones proved useful in applying sink-float techniques to finer
sizes. A method ” was proposed in which two hydraulic cyclones are
used in series on a partly ground pulp. The first operates at such a
rate that the apex product is made up of coarse dense mineral and
dense medium, the coarse mineral being reground. The vortex dis-
charge goes to a second cyclone in a somewhat diluted condition, giving
an apex product a dense medium and a vortex product of fine mineral.
The coarse gangue mineral may be thickened and returned to the cir-
cuit. The process may apply better to dense sulfide ores than mag-
netite ores.

A magnetic filter was developed in Sweden at the Luossavaara-
Kurunavaara. It is similar to a vacuum drum filter, but along the
bottom of the inside of the drum are four electromagnets to attract
magnetite to the filtering surface leaving nonmagnetic gangue in sus-
pension. It was reported to operate well on thin pulps and to act
as a thickener as well as a magnetic separator. It was suggested as
means for thickening dense-medium pulps of magnetite or ferrosilicon.

Developments affecting concentration and hydrometallurgy in-
cluded the new types of flocculating agents consisting of water-soluble
high-molecular-weight polymers, such as the products known as Se-

¢ Lewis, F. M., and Johnson, E. C., The Liquid-Solid Cyclone As a Classifier in the Closed-Circuit Grind-
ing of Concentrates: Trans. AIME, vol. 199, 1954, pp. 620-621

7Fern, K. A., and Allen, C. F., Separation of Goarse-Lighi: Minerals in Multi-Separator Stages: U. S.
Patent 2,668,667, Feb. 8, 1954.
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peran and Aerofoc. Very small amounts of these reagents (hun-
dredths of a pound per ton of solids) speed thickening and filtration
and decrease the moisture in the filter cake.

Interest was renewed in the application of the principles of physical
and surface chemistry to the flotation process. A study ®in which an
attempt was made to apply thermodynamic reasoning to the adsorp-
tion processes occurring at the respective solid-liquid and solid-gas
interfaces indicated the need for more study of the solid-gas interface.
The study showed that collectors and depressants may decrease sur-
face tensions at both the solid-liquid and solid-gas interfaces so that
whether or not a mineral particle is floated depends primarily on
whether the added reagent tends to absorb more at the mineral-air
or mineral-water interface.

PYROMETALLURGY

Concentration of iron ores requires extremely fine grinding to free
the iron oxides from the siliceous gangue. After the separation has
been effected the finely divided concentrate must be agglomerated to
prepare it for smelting in the blast furnace, thus interest has been
stimulated in pelletizing and sintering as extremely large scale opera-
tions. Particular interest was shown in waterbound spherical pellets,
properly dried and indurated by heating. Such a process had been
used successfully for many years in agglomerating fluorspar concen-
trate for use in open-hearth furnaces. A similar technique was suc-
cessfully used by the Bureau of Mines at its Minneapolis Experiment
Station to prepare iron concentrate for gaseous reduction in a vertical
shaft furnace.

More and more uses were found for the techniques involving fluid-
ized beds for reactions involving gases and solids. These techniques
were first developed in the petroleum industry for circulating solid
catalysts. By proper introduction of rising streams of gases into finely
divided solids, the ged can be expanded and made to behave as a free-
flowing mass allowing excellent gas-solid contact and permitting re-
markable uniformity of temperature and temperature control in exo-
thermic reactions. As a metallurgical technique, it was first applied
to roasting arsenical gold ores and calcining limestone. Application
need not be restricted to a dry feed; it works equally well when the
feed is introduced as a slurry, and so it serves very well as a drier.
It was applied to many diverse uses such as calcination of alumina
hydrate and drying of coal. It also showed great promise for difficult
operations, such as sulfide concentrate and chlorination of titania. A
proposegd application of particular interest was the reduction of zinc
oxide to metallic zinc, patented by American Metal Co., Litd.?

The experimental low-shaft furnace operated in Belgium was fol-
lowed with great interest. This project was particularly notable as
an international research project jointly operated by seven nations of
Western Europe: Austria, Belgium, France, Greece, Holland, Italy,

8 De Bruyn, P. L., Overbeek, J. Th. G., and Schuhman, R., Jr., Flotation and the Gibbs Adsorption
Equation: Trans. AIME, vol. 199, 1954, pp. 519-523.

9 Garbo, Paul W., Fluidization in Zinc Production: U. S. Patent 2,475,607, July 12, 1949. Fluidizing
Process for Zine Recovery: U. S. Patent 2,478,912, Aug. 16, 1949.

Kalbach, John C., Stage-Wise Fluidizing of Zine Compounds: U. S. Patent 2,559,631, July 10, 1951.
Reduction of Zinec Compounds: U. S. Patent 2,560,175, July 10, 1951.
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and Luxembourg. The Battelle Memorial Institute also participated
in the project. _

he main purpose of this investigation was to study the possibilities
of producing pig iron from fine iron ore and noncoking coal, which are
not suitable raw materials for a standard blast furnace. The experi-
mental tests were designed to permit observation of the effects of each
operating variable to make comparisons of the operations of this fur-
nace wit% a conventional blast furnace.

According to a report by the International Committee for Research
on the Low-Shaft Furnace,® the furnace has a remarkably high thermal
efficiency, comparing favorably with a conventional blast furnace in
heavy production. Excess oxygen used in the blast causes a high
smelting temperature and allows production of very basic slags. De-
spite high sulfur in the ores, both the sulfur and silicon content of the
pig iron can be kept low. The major operating difficulty, as expected,
was hanging of the charge on the walls of the furnace.

Similar studies on low-shaft blast-furnace smelting of iron ores were
in progress at the Bureau of Mines experiment station at Pittsburgh,
Pa. It was shown that a prototype furnace can be operated indefi-
nitely and that the results of an experimental test in the furnace can
be reproduced. It is believed that this furnace can be used as a pilot
furnace and that operating data on this furnace can be correlated with
those of a conventional blast furnace. Further tests were planned to
study the smelting of pelletized iron-ore concentrate and substitution
of anthracite for coke.

Another noteworthy development has been observed in the patent
literature involving renewed interest in blast-furnace smelting of zinc
ores. Various attempts have been made over the past 60 years to re-
duce zinc ores directly to liquid zinc in a blast furnace. The history
of these attempts was reviewed by Maier,! and an analysis was made
on the basis of chemical thermodynamics to show why these attempts
failed and point out the conditions under which liquid zinc could be
produced by direct smelting.

A series of patents ? recently issued to British smelters, particularly
National Smelting Co., Ltd., describe a different approach. Zinc ores
are smelted in a blast furnace to give a hot-top gas containing 5 percent
Zn, 5 percent CO,, 27 percent CO, and 63 percent N;. The zinc
vapor is shock-cooled and scrubbed out of the gases by passing them
through a shower of molten zinc or lead. The problem is chiefly one
of rapid condensation to recover the zinc from the vapor before it is
reoxidized by the CO,; in the reaction gases. The molten metal for
chilling and scrubbing the gases is sprayed through the gases by means
of a rapidly rotating disk dipping into a pool of metal held at a tem-
perature just above the melting point. When lead is used as the col-
lecting metal, the zinc is selectively separated by freezing. The mix-
ture flows into a chamber where the temperature of the lower part is
kept above the freezing point of lead but below that of zinc. The

10 i\gse;a] l’rglgress_86 , Pig Iron Made From Low-Grade Fine Ore and Noncoking Coal: Vol. 67, No. 1, Janu-
ary 5 DD. .
1t Maier, C. G., Zinc Smelting From a Chemical Viewpoint: Bureau of Mines Bull. 324, 1930, p. 54.
12 Robson, Stanley, and Derham, L.J ., Production of Zinc: U. 8. Patent 2,668,047, Feb. 2, 1954. Produc-
tion of Zinc: U. S. Patent 2,671,725, Mar. 9, 1954.
, 8. E., Zinc Smelting: U. S. Patent 2,882,462, June 29, 1954.
Morgan, S. W. K., Process of Smelting Oxidized Zinc Ores: U. S. Patent 2,684,899, July 27, 1954.
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zinc solidifies and rises to the top of the chamber where the tempera-
ture is above the melting point of zinc so that molten zinc may be
grawn off. Molten lead from the lower part is returned to the con-
enser.
The blast furnace was also used in Germany for production of zinc
oxide from zine ores.?

HYDROMETALLURGY

Two interesting developments in hydrometallurgy were develop-
ment of liquid-extraction techniques and the use of ion-exchange resins
for selective extraction of metals from solutions. These developments
came largely as a result of projects sponsored by the Atomic Energy
Commission. Much of the information on these techniques was re-
leased and published.

Liquid-liquid extraction is an abbreviated term for selective extrac-
tion of a dissolved substance from an aqueous solution by an immis-
cible liquid solvent or vice versa. The process is usually carried out
continuously in a series of stages in which the two liquids move coun-
ter currently. It has been used chiefly for separating and refining
uranium, rare earths, and zirconium and hafnium. Research was in
progress on many other separations, such as columbium from tantalum,
cobalt from nickel, etc.

Further developments took place in pressure leaching in autoclaves
and direct precipitation of metals from solutions by hydrogen or car-
bon under pressure. Both techniques were developed primarily for
treating nickel-cobalt-copper concentrates. Several new patents ap-
peared during the year concerning the processes employed by Sherritt
Gordon, Ltd.,** and Chemical Construction Co.!

Pressure leaching has also been applied to carbonate leaching of
uranium ores.'® Leaching was done under oxygen pressure higher
than atmospheric to ensure that all of the uranium was converted to
the soluble hexavalent state.

One unsolved problem of hydrometallurgy is economical recovery
of cobalt and nickel from lateritic iron ores. The largest known po-
tential supply of nickel in the world is the laterite-serpentine ores of
Cuba. They also contain important reserves of cobalt, chromium,
and iron. Only nickel was being recovered at the United States
Government-owned plant operated by the Nickel Processing Co. at
Nicaro. The process was the ammonia-leaching process developed
by Caron.?”

Perhaps the largest new development in hydrometallurgy during
1954 was Anaconda’s new copper-leaching plant at Yerrington, Nev.

18 Heilwig, Hans J., Zinc Oxide Blast Furnace of the Tower Hary Mines and Smelting Works: Ztschr.
Erzbergbau u. Metallhuttenwerk, vol. 2, 1949, pp. 263-268.

14 MacKiev, V. N., Method of Separating Metal Values From Ammoniacal Solutions: U. S. Patent
2,693,404, Nov. 2, 1954.

15 Schaufelberger, F. A., Separation of Ni and Co From Acid Solutions: U. S. Patent 2,694,005, Nov. 9,

54.

Schaufelberger, F. A., and McGauley, P.J., Separation of Niand Co From Amine Solutions: U. S. Patent
2,693,006, Nov. 9, 1954.

18 Forward, F. A., and Halpern, J., Developments in the Carbonate Processing of Uranium Ores: Jour.
Metals, vol. 6, No. 12, December 1954, pp. 1408-1414.

17 Caron, M. H., Ammonia Leaching of Nickel Sulfide Ores; Half Century Review: Trans. Inst. Min.
and Met. (London), vol. 64, 1954-55, pp. 611-616.
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The copper is leached with sulfuric acid and precipitated on scrap iron
to produce a cement copper for smelting.'

PHYSICAL METALLURGY

Developments in jet engines, gas turbines, and the need for high-
temperature construction materials continued to stimulate interest in
high-temperature alloys. Cobalt and nickel-base alloys can be used
at temperatures up to 1,600° F. New alloys were developed that
were expected to be usable at 1,650° to 1,700° F. Molybdenum has
excellent properties for high-temperature uses except for poor oxida-
tion resistance. Some investigators believe that this may be over-
come by nickel or other cladding so that molybdenum can be used at
temperatures up to 2,000° F.

The aircraft industry’s search for materials with higher strength-
weight ratio led to intensified research in high-strength alloy steels.
Steels are available with yield strengths up to 250,000 p.s.i., and others
are under investigation with strengths in the range of 250,000 to 300,-
000 p.s.i. A specially heat-treated nickel-chromium steel was reported
to have a yield strength of 400,000 p.s.i. by a European laboratory.

The demand for aluminum continued to keep ahead of the supply,
despite the phenomenal growth of new production facilities. The ease
of fabrication of aluminum, because of its low melting point, and its
resistance to atmospheric corrosion are probably more important than
low density in promoting wider use as a metal of construction.

Several new aluminum alloys came into production. A modified
78S alloy has a yield strength of 80,000 p.s.i. with a 5- to 10-percent
elongation. The combination of aluminum and alumina sintered to-
gether was found to have exceptional mechanical properties, as well
as excellent stability and good physical properties up to 900° C.

Several new titanium alloys appeared during the year. By heat
treatment 1 alloy was given a yield strength of 220,000 p.si. Ti-
tanium alloys were shown to suffer hydrogen embrittlement because
of a much lower hydrogen solubility at room temperature. The hydro-
gen may be removed by melting under vacuum; embrittlement does
not occur when the hydrogen contentis less than 100 parts per million.

Vacuum melting was gaining in usage because of the greater purity
that may be maintained in the alloy, and freedom from voids and in-
clusions. It was applied particularly to stainless and high-tempera-
ture steels and to certain other specialties, such as tool steel, spring
steel, and ball bearings.

Continuous casting, which has been widely used in the nonferrous
industry, was applied to steel, particularly in combination with va-
cuum melting. The continuous casting machines have water-cooled
copper molds with removable bottoms. The ingot is extracted con-
tinuously through the hottom, sheared, and fed directly into a rolling
mill. The principal advantages are simplicity of operation, better
surface finish, and greater yields from the ingot.

18 Ramsey, R. H., Anaconda’s Nevada Project—New Approach to Copper Mining: Eng. and Min.
Jour., vol. 155, August 1954, pp. 71-93.
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Review of Mining Technology

By E. D. Gardner?

%

improve the technology of mining during 1954. The trend
toward greater mechanization continued. Labor rates and cost
of supplies again increased during the year.

On the whole, the mineral industries were prosperous during the
year, but the total production was less than in 1953—the year of high-
est production in history. The total value of the 1954 mineral pro-
duction, including fuels, was $14.1 billion, as compared with $14.4
billion in 1953. Coal production was again less than in the previous
year, and the lead and zinc industry suffered because of relatively low
ﬁrices for these metals. The total value of metals in 1954 was $1.5

illion, compared with $1.8 billion in 1953. The total value of the
industrial minerals was $2.6 billion, which again established a new
high record. '

aLL BRANCHES of the mining industry continued efforts to

EXPLORATION

The metal-mining industry continued to adapt oil-well drilling
equipment and techniques for putting down both exploration and
blast holes. The wireline procedure for pulling core barrels in the oil
industry has been successfully modified for use in diamond-drill holes
down to BX (1%-inch core) size.> The principal advantage of the new
procedure is that the entire drill string remains in the hole until the
bit needs replacing, thereby increasing the effective drilling time. Im-

roved core recovery is also reported, with less caving in the hole and
ﬁsss premature blocking of the bit.

A camera with which the interior of boreholes can be photographed
began to be used by the mineral industries in 1954. NX holes (3-inch
diameter) up to 2,000 feet deep can be photographed and useful data
pertaining to rock structure thus obtained.?

1 Chief mining engineer.
’ 2 B%g?art, V. N5.5,0Lower Diamond Drilling Costs With Wireline Core Barrel: Min. Eng., vol. 7, No. 6,
une D. 548-550.
3 Burwe , E. B., Jr., and Nesbitt, R. H., The NX Borehole Camera: Min. Eng., vol. 6, No. 8, August
1954, pp. 805-808.
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The deepest exploratory diamond-drill hole in the United States was
“a 6,000-foot hole inclined 80° to the horizontal; it was drilled with
BX.-size bits.

Rotary drills such as are used in the petroleum industry for making
“shot’” holes in geophysical prospecting were first used extensively on
the Colorado Plateau about 1952 in searching for and sampling rela-
tively shallow uranium deposits. The drills were found particularly
useful for reconnaissance, as the cost per foot of hole was considerably
less than with diamond drills. After an ore body is found and out-
lined, the results may be checked by diamond drilling. The rotary
drills also were being used in other mineral fields.

A new rotary drill for sampling plastic formations has been devel-
oped at Bauxite, Ark. A hole is drilled with carbide bits on the end
of an auger that revolves around a 4-inch core barrel. The cuttings
from around the core barrel are moved to the surface by the auger
flights, and the core barrel is pushed down as drilling proceeds. The
flight sections are 5 feet long; the core barrel is pulled at this interval.
The core is forced out of the core barrel at the surface by a 7-ton
hydraulic ram mounted on the drill frame. Up to 125 feet of hole is
drilled per 8-hour shift. Drilling is done dry. An excellent recovery
of core is made. ~ :

‘Diamond drills were used in exploratory drilling at the Fad shaft
of the Eureka Corp. at Eureka, Nev., but cores could not be obtained
in the main ore body because of the softness and friability of the ore.
In 1951 the corporation explored an adjacent area by means of a rotary
drill from the oilfields; the drill column was 4%-inch O. D. drill pipe.
The ore zone to be explored was 2,000 feet from the surface and was
successfully cored with the rotary rig. Additional ore samples were
obtained by whipstocking.

SHAFT SINKING

Shaft-sinking practices were improved during the year. A new
positive-action mucking machine for use in vertical and inclined shafts
has been developed in Canada.® The digging unit is an air-activated
clamshell dipper attached to the end of a telescoping boom. The direc-
tion of the boom is controlled by swing cylinders. The machine is
attached to the bottom of a mine cage, with operating controls in the
cage.

The sinking operations were almost completely mechanized in
sinking a 940-foot shaft in Missouri.® A 4-drill jumbo was designed, in
which each drill had independent action and all holes of a round could
be drilled to a predetermined pattern and at the proper depth and
pitch. The motors of the mucking machine were on the surface, and

4 Richardson, S. B., Metal-Mine Practice: Min. Jour. (London), May 1955, p. 87.

s Pierce, Roger V., New Positive-Action Mucking Machine Works in Incline and Vertical Shafts: Eng.
and Min. Journ., vol. 156, No. 5, May 1955, pp. 82-84.

6 Bain, C. Kremer, A Highly Mechanized Shaft Sinking Operation: Min. Cong. Jour., vol. 40, No. 6,
June 1954, pp. 38-39.
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were operated by remote control by the operator at the bottom. The
ls)ha;{{t Wai%l sunk without a lost-time accident, and all blast rounds
roke well.

.HOISTS

- Friction-driven mine hoists (Koepe) have been used widely in
Europe. - This type of hoist was receiving attention in the. United
States and in Canada. The first United States installation was at the
Cleveland-Cliffs iron mine at Ishpeming, Mich.; it was scheduled for
operation in 1955. Three such hoists were on order in Canada in
1954.7 The advantages claimed are (1) increased safety in operation,
(2) less rope wear, (3) lower power consumption and lower peak de-
mand, and (4) lower cost of equipment and powerhouse.

MINING METHODS

Mining methods and mining practices continued to be improved
during the year.

Square-set-and-fill has been the standard method of mining vein
deposits in the Butte district. A successful change from square-
setting to horizontal cut-and-fill has been made at the Mountain
Con mine.®

Stopes are 50 to 100 feet long and range up to 25 feet in width. The
cuts are 10 feet high, Horizontal rounds about 11 feet long are drilled
and blasted with millisecond delays. The strength of the powder was
reduced by one-third and the length of the cartridges doubled. The
charge is not tamped. Less than half of the number of holes is required
to break the equivalent amount of ground than in previous operations,
and better fragmentation is obtained. Moreover, less shattering of
the hanging wall has resulted from the new practice. The ore and the
hanging wall are rock-bolted immediately after blasting. The broken
ore is pulled into chutes by scrapers. The scrapers were redesigned,
and the scraper practice was otherwise improved to permit rapid
removal of the ore.

As soon as the last round is scraped from the stope, the cut is filled
with unselected tailings. An average of 4 stopes can be filled in 8
hours. Stoping costs have been reduced 12 percent. Ventilation has
been improved, and cooling has become more effective. The rock
temperature is 135° F. Rock bolting can be credited with making
horizontal cut-and-fill stoping practicable at this mine.

Mining practices continued to improve in the Carlsbad, N. Mex.,
potash field. Sustained efforts were being made to achieve low-cost,
highly mechanized operations.® Three continuous miners, developed

7 Bjorge, Guy N., Friction Type (Koepe) Hoists: Min. Cong. Jour., vol. 40, No. 11, November 1954,

pl:'O'Lea'ry, V. D., Paper presented at the 1955 Mining Convention, American Mining Congress: Las

Vegas, Nev., Oct. 10-13, 1955.
9 Chafetz, A. B. and éklnner, E. C., Late Developments in Mining at Carlsbad: Min. Cong. Jour., vol.

40, No. 4, April 1954, pp. 71-74, 105.
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for coal mining, were used on tests at three mines. One company
designed and built its own continuous miner; plans call for the pur-
chase of four more of these machines, as well as several additional
continuous miners. All material in the potash beds must be cut; no
tearing action takes place with a continuous miner, as in coal. The
width of a cut was 18 feet and the depth 18 inches. The indicated
hourly production was 40 to 60 tons per machine in an 8-foot-high
heading. Shuttle cars were used with the continuous miners. Bull-
d](ifers have been introduced for cleaning up, roadmaking, and stock-
ng.

P Be%t haulage was being increased and a semiportable crusher used at
one mine. Shuttle cars dump directly into the crusher, which, in turn,
discharges onto a belt conveyor.

A 40-ton diesel-electric locomotive has been installed for mainline
haulage at 1 mine. Sixteen-ton cars have been installed at another
mine.

The Bureau of Mines designed and built the first model of a new
machine by which ore could be sliced from place in steeply dipping
veins. The ore is displaced by means of a vertical row of pneumatic
pavement breakers as the machine is pulled up the face. Field tests
were begun in cooperation with a company mining phosphate in
Montana.

DRILLING
SURFACE

Rotary drills continued to replace churn drills at opencut mines for
putting down blastholes. These drills were first sold for use in sedi-
mentary formations, but experience has shown that they are effective
in other rocks, such as the copper-bearing porphyries.

The trend in recent years has been toward larger diameter holes
in churn drilling; 9- and 12-inch holes had become common practice.
The new rapid rotary drills, however, usually put down holes about
7% inches in diameter and thus reversed the trend.

At the San Andreas, Calif., mine of the Calaveras Cement Co., the
advantage of large-diameter holes was retained in the changeover
from churn to rotary drilling by purchasing a rotary drill that put
down a 9%-inch hole. This machine drills 160 feet a shift, an eight-
fold increase over the footage obtained with 9-inch churn drills.
Hughes rotary bits are used.® Hard streaks, comprising quartzite
and chert, occur in the limestone. A tungsten carbide bit was used
when these hard streaks were encountered. Such a bit will deliver
1,400 feet of drilling as against 24 inches with a regular rock bit. A
comparative test made with a 7%-inch rotary and the 9%-inch rig
showed decided economic advantage in the use of the machine making
the larger diameter hole.

The introduction of mobile drill units at the Utah Copper mine in
1954 (1) reduced the personnel in the drilling and blasting department

1 Day, Ray, Calaveras Quarry’s Jumping Drill Footage: Excavating Eng., vol. 48, No. 10, October
1954, pp. 18-25,
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34 percent, (2) retired 60 miles of compressed-air line, (3) eliminated
an annual cost of $105,000 for operating a central air plant, (4) retired
94 conventional drills and accessories, (5) increased shovel efficiency,
and (6) improved safety.!

Formerly, blast holes were drilled with hammer machines mounted
on tripods; about two-thirds were toe holes and one-third vertical
holes. A mobile drill unit comprises and air compressor and a mount
for one drill, built on a diesel tractor. The holes are drilled 24 to 28
feet deep, with 3 changes of steel. Nine rigs do the drilling necessary
to break 250,000 tons of ore and waste per day.

Progress was made during the year in jet-piercing blastholes. The
special field of this manner of making hole is in difficult drilling rock.
The Big Rock Stone & Material Co. has replaced churn drills with
jet machines at its Nepheline Syenite Quarry near Little Rock, Ark.
Two jet rigs were used instead of 12 churn drills for mining 3 million
tons a year, with a saving of one-fourth in the cost per foot of hole.

UNDERGROUND

The drilling of blastholes remained an important item of expense
in most underground mines. It is estimated that the total footage
of blastholes drilled in the United States is 365 million feet yearly, in
Canada 70 million feet, and in the world, 1 billion feet.!?

Improvements were made during the year in air drills, jumbos, drill
steel, and carbide bits. Drilling and blasting practices were also im-
proved at many mines.

DRILLS

A new air drill designed especially for putting down long blastholes
with jointed pipe came on the market during the year.

The noise of rock drills was a subject of research. Such noise would
not be tolerated in a surface factory. It can be considered a hazard
and is a factor contributing toward the trend to rotary drilling at
mines.

Progress was made during the year in developing rotary drills for
putting in blastholes in underground mining. A number of mines had
adopted the practice of drilling an 8-inch or larger center hole in de-
velopment headings to take the place of a number of smaller holes in
burnt-cut rounds.

A production rotary drill for drilling 2-inch holes in oil-shale was
developed by the Bureau of Mines at Rifle, Colo. At least one manu-
facturer of mining equipment had shown interest in developing such
a drill for drilling small-diameter holes in rock for general use under-
ground. Bit life was very good in drilling vertical down holes at
Rifle, but the life of the bits in horizontal drilling remained unsatis-

1 Snow, L. E., Mobile Drill Improvements at Utah Copper Pit: Min. Cong. Jour., vol. 41, No. 1,

January 1955, pp. 18-21.
13 Work cited in footnote 4.
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factory. At the end of the year, it appeared that an improved bit
would have to be developed before rotary drilling of conventional
blast holes could become general in underground mines.

The use of an 8-inch rotary drill for drilling a center hole to replace
a cluster of holes for making a burnt cut in development headings
materially increased the rate of advance at the White Pine mine in
Mich.® Experimental work was also being done with a pneumatic-
rotary type drill for regular blast holes at this mine. :

DRILL SUPPORTS

The old conventional drill column has been largely replaced either
by jacklegs or by jumbos at most metal mines. The jumbo is favored
in flat, thick ore bodies and, generally, in development headings. The
airleg is favored in ore bodies with steep dips and also where selective
mining is necessary. It was also used at some mines for advancing
development headings where conditions are favorable. Except in
very hard ground, the usual practice in headings was to load out a
round already broken and then drill and blast a round each shift.

A typical example was reported by J. R. Ramsell; manager of the
Kerr-Addison Gold Mining, Ltd., Virginiatown, Ontario.'* Before
1953 drifting practice comprised the use of 2-column-mounted, drifter-
type machines, with 2 men drilling and blasting a round in an 8%- by
8%-foot heading on 1 shift and a 2-man mucking crew cleaning out
the round on the next shift. The average length of round obtained
was approximately 8% feet. ‘

With the introduction of airleg drilling, the whole cycle is completed
in 1 shift by 3 men. They clean out the round blasted on the previous
shift and, using three drills, drill and blast the next round. Thus an
advance of 7.4 feet per shift is obtained, and as the mine operates on
a 2-shift-per-day basis, a daily advance of 14.8 feet is made, compared
with 8% feet by the previous method. Besides a sharp increase in the
rate of advance in development headings, consumption of powder per
foot of advance was reduced, and it was no longer necessary to find
work for the mucking crew for part of a shift. New men can learn
n}gre quickly how to drill with this type of equipment than with the
old type. '

DRILL STEEL

The breakage of drill rods used in percussion drilling still presents
a problem to the mining industry. Rod breakage is an important item
of expense; the rod now is the weakest link in the drilling chain. The
cost of drill-rod failures per ton of ore has become more evident as
drilling techniques have been improved. Both the manufacturers

1B &v_v;édt, Harold B., Mining and Milling at White Pine: Min. ‘Cong, Jour., vol. 41, No. 3, March 1955,

. ol_ilal”a&%% presented at the 1955 Mining Convention, American Mining Congress, Las Vegas, Nev., October
3 .
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and the users of the steel appreciate the problem, and considerable
research on physical and metallurgical phases of the work was in
progress. ,

The problem is no easy one to solve. Energy for shattering the
rock is supplied by rapidly repeated blows through long, slender rods.
The transmission of energy.is complicated by joints and couplings in
the rods. The stress concentration in hollow steel is complex. When
the anvil block strikes the rod it is under compression; when it re-
bounds it is in tension and rotation, introducing torsional stress.®

Most failures have been at or near the ends of the rods; an abrupt
change from heat-treated to natural steel is a common cause of failure.
Failure of threaded ends of rods is also frequent. There appears to be
room for better thread designs. The reported life of drill rods in
Sweden was considerably longer than in the United States. Ap-
parently, the Swedish practice of using integral bits affects the results
attained.

Efforts were being made by the manufacturers to provide better
steel for the rods and to use maximum care in making them. Rods
may be fabricated in the mine shops or by suppliers. There remains
room for improvement in practices at many places. One supplier
shot-peened the rods, with a reported increase of life. Carelessness
in shipping and handling rods causes failure. Fatigue cracks start at
nicks in the surface of a rod.:

The Canadian Department of Mines and Technical Surveys has
been a pioneer in research on the mechanical and metallurgical
failure of drill steel. It has devised tests for rod fatigue and for the
relative strengths of steel and also for block and endurance tests.
The mathematical relationship between the energy introduced by
the machine and the resistance encountered by the bit has been
studied. Research on the general problem also was being conducted
in the United States. :

Development of a satisfactory jointed steel drill rod with a detach-
able tungsten carbide bit, used in conjunction with a 3%- or 4-inch
heavy drifter, has drastically reduced the cost of long-hole drilling
at the Copper Mountain mine of the Granby Consolidated Mining,
Smelting & Power Co., Litd, in southern British Columbia.*®

After a block of ore is undercut, blastholes are drilled 60 to 100
feet deep to induce caving; occasionally the depth of hole is up to 140
feet. Blasthole drilling costs were $0.55 per foot of hole, compared
with $1.07 for diamond drilling. Furthermore, the larger-diameter
holes (2% inches compared to 1¥s inches with diamond drills) allowed
greater burden on each hole, and 4.33 tons was broken per foot of
hole, compared with 2.77 with the smaller diameter holes.

15 Work cited in footnote 4.
915°4Postl%, }&T., Recent Developments at Copper Mountain Mine: Min. Cong. Jour., vol. 40, No. 4, April
1954, pp. 62-64.
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EXPLOSIVES

A new ‘“‘make-it-yourself”’ explosive, named ‘“Akremite,” came into
use during 1954. It was developed by the Maume Colliers Co. at
Terre Haute, Ind.* Commercial, granulated ammonium nitrate
containing less than 1% percent moisture is mixed with carbonaceous
material, such as lampblack or coal dust, and then packed into plastic,
moistureproof bags; these bags are used as cartridges for charging
blastholes. A primer charge is used for detonating. The total costs
of mixing, packaging, and delivering the explosive to the pits is stated
to be less than 6 cents a pound. Good results were reported at
several mines in breaking sandstones and shales.

MINE SUPPORT
ROCK BOLTING

Rock bolting increased in metal mines, and new applications were
found during the year. As in coal mines, substitution of rock bolting
for timbering has permitted improvements in other mining practices.:

Advance headings in ore were rock-bolted at the Mountain Con
mine at Butte, Mont.’®* The bolts were installed in a predetermined
pattern and headings kept bolted within 2 or 3 feet of the faces.
Elimination of timber sets permitted a reduction of one-third in the
rock section of the headings; the saving was $7.00 per foot of advance
for about 3 miles of headings per year.

CONCRETING

The support of grizzly and slusher drifts is an important item of
expense at mines using caving methods of mining. The use of con-
crete for supporting such entries gained during the year. Improve-
ments were also made in the concreting practices.

At the Jeffrey asbestos mine of the Canadian Johns-Manville Co
portable aluminum forms were used in concreting slusher drlfts
They are easier to handle than steel forms; since it is necessary that
all wood and other scrap be kept out of the ore in asbestos mining,
plywood forms proved unsatisfactory.

Concrete support generally has not proved satisfactory in extremely
heavy or in moving ground. Replaceable timber or steel sets have
been preferred. Yieldable steel arch supports have proved successful
in slusher drifts at a few mines.

17 Davis, Harold, and Flowers, A. E., “Make-It-Yourself’”” Explosive Shatters Blasting Costs: Eng. and
Min. Jour., vol. 156 No. 5, May 1955, pp 96-99.
18 Work cited in footnote 9.
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EXCAVATION
SURFACE

Improvements were made in earth-moving equipment during the
year and adopted at surface mines. A trend appeared toward use
of larger capacity shovels and draglines in open pits.

Bucket-wheel excavators have been used in Germany for years,
particularly in the brown-coal fields, both for stripping overburden
and for mining. They have an advantage in stripping coal in that
the spoil can be discharged farther back from the face into a pit than
is possible with either draglines or shovels.

This type of excavator has not been commonly used in the United
States. Three such machines have been used for stripping coal in
the Midwest for several years, and late in 1954 a new installation was
made at another coal mine  in Illinois. This machine was made
by an American manufacturer.

The wheel excavator was teamed with a stripping shovel equipped
with a 30-cubic yard dipper. The 2 machines, working in tandem,
systematically moved 55 to 80 feet of overburden to uncover a coal
seam 4% to 5 feet thick. An average of 60 feet of loam, clay, sand,
and some shale was removed by the excavator. The wheel cuts a
50-foot-wide shelf on a high wall with a 2-to-1 slope. The machine
is mounted on four sets of crawlers. Digging is done with %-cubic
yard buckets on a revolving wheel. The theoretical capacity is 52
buckets per minute. The buckets discharge onto a conveyor, which
in turn discharges onto the stacker conveyor, which dumps the spoil
on mined areas up to 250 feet from the centerline of the machine.

UNDERGROUND

Progress was made during the year in developing tunneling machines-
A successful machine was developed for boring a 25-foot, 9-inch
tunnel in shales.®® It embraced a new idea; most of the breaking
in excavating is done with a rotary cutterhead, which partly shatters
the rock. »

An all-purpose machine, named the ‘“Gismo,” developed for mining
gently dipping deposits in the Pend Oreille district of Washington,
came on the market during the year. The machine mounts jibs on
the front end for drilling. After a round is bffsted, the broken mate-
rial is loaded by the machine into an internal hopper and transported
back to chutes in 6-cubic yard batches. It is powered by an attached
diesel tractor.

1 Bucyrus-Erie Co., Wheel Excavator Speeds Stripping at Truax-Traer: Min. Cong. Jour., vol. 41,

No. 6, June 1955, pp. 74-77.
0 Canadian Mining Journal, Robbins Tunnel Boring Machine: Vol. 76, No. 11, November 1955, pp.
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Loading of ore and rock underground has become largely mechan-
ical. In flat-bedded deposits the same type of equipment as is
used on the surface is employed, where room permits.

N Overshot front-end loaders generally were used in mine-development
eadings: :

An improved, heavy-duty, crawler-mounted diesel loader, with
front-end loading, came on the market during the year. It met a
demand for a relatively large capacity machine that could work in
relatively narrow workings.

TRANSPORTATION
SURFACE

The trend to larger trucks at surface mines continued during the
year. The trend of replacing trolley locomotives with diesel electrics
also continued.

COMMUNICATIONS

More radio systems were installed at opencut mines. Supervising
personnel and maintenance men thus can be contacted immediately
when the need arises. Better supervisory coordination results. The
system' was used for dispatching trucks and trains and directing
blasting operations. In some areas the allotted FM bands were
crowded, and additional bands were needed.

UNDERGROUND

Track haulage has almost been replaced by diesel trucks or shuttle-
cars in mining flat-bedded, relatively thick mineral deposits under-
ground. A factory-engineered ‘‘scooter’” came on the market for
hauling ore in small-scale mines during the year.

The trend continued toward better track, more powerful locomo-
tives, and larger mine cars for mainline haulage in mines using this
form of transport. More diesel locomotives went into noncoal mines
during the year.

HANDLING SUPPLIES

Introduction of new and improved industrial equipment has in-
creased the trend toward mechanization of handling supplies at
many mines. e

At the Lark mine of the United States Smelting, Refining & Mining
Co. about 22,000 b. f. m. of timber was used daily. This timber
formerly was handled several times by hand before it reached the
place it was used. Begining in 1948 a straddle truck and a lift truck
were purchased for moving timber at the surface. The timber was
packaged and handled by power on a monorail at shaft collars.
Other materials were handled similarly. Surface handling of timber
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has been reduced 32 percent, and the costs of handling timber and
other supplies underground have been reduced 12 percent, although
wages have been increased 22 percent during the same period. The
time required to handle supplies through the shafts has been appre-
ciably decreased, thereby increasing the time the shafts are available
for production work. Accidents resulting from handling materials
have been substantially reduced.?

21 Wells, H. H., Handling Materials at Lark: Min. Cong. Jour., vol. 41, No. 3, March 1955, pp. 33-35.






Statistical Summary of Mineral

Production
By Kathleen J. D’ Amico ?

g

COMPLETE summary is given in this volume and in volume

III of this series of mineral production in the United States, its
Territories and possessions, and the Commonwealth of Puerto

Rico and of principal minerals imported into and exported from the
United States. A summary table comga,ring world and United
States mineral production also is included. '
Mineral production may be measured at any of several stages of
extraction and processing. The stage of measurement used in the
chapter is normally what is termed ‘““mine output.” It usually refers
to minerals in the form in which they are first extracted from the
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ground but customarily includes, for some minerals, the product of
auxiliary processing operations at or near mines.

Because of inadequacies in the statistics available, some series
deviate from the foregoing definition. The quantities of gold, silver,
copper, lead, zinc, and tin are recorded on a mine basis—that is, as
the recoverable content of ore sold or treated; the values assigned to
these quantities, however, are based on the average selling price of
refined metal, not the mine value. Mercury is measured in the form
of recl:overed metal and valued at the average New York price for
metal.

Data for clays and limestone in 1954 include output used in making
cement and lime. Mineral-production totals have been adjusted to
eliminate duplication of these values. ‘

The weight or volume units shown are those customary in the
particular industries producing the respective commodities. No
adjustment has been made in the dollar values for changes in the
purchasing power of the dollar. :

TABLE 1.—Value of mineral production in continental United States, 1925-54,
by mineral groups!

(Million dollars)
Non- Non-
Mineral | metallic I Mineral | metallic
Year fuels | minerals | Metals | Total Year fuels | minerals | Metals | Total
(except (except
fuels) ]

2,910 1,187 715 4, 2,662 784 752 4,198
3,371 1,219 721 5,311 3,228 98! 890 5,107
2,875 1,201 622 4,698 3, 568 1,056 999 5, 623
2, 666 1,163 655 4, 4,028 6 987 5, 931
2,940 1,166 802 4, 4,574 900 6, 310
2, 500 973 507 3, 4, 569 888 774 6, 231
1,620 671 287 2, 5,090 1,243 729 7, 062
1,460 412 128 2, 7,188 1,338 | 1,084 9, 610
1,413 432 205 2, 9, 502 1,562 | 1,219 | 12,273
1,047 520 277 2 7,920 1,559 | 1,101 | 10, 580
2,013 564 365 2, 8, 689 1,822 | 1,351 | 11, 862
2,405 685 516 3, 9,779 2,079 | 1,671 13, 529
2,798 711 756 4, 9, 615 2,163 { 1,614 | 13,392
2,436 622 460 3, 10,249 | 22,342 | 31,797 |2 14,388
2,423 754 631 3, 9, 909 32,617 | 1,506 | 14,

1 Data for 1925-46 are not strictly comparable with those for subsequent years, since for the earlier years
th’e 1\Imlqe gf t]lneavy clay products has not been replaced by the value of raw clays used in such products.
evised figure,
t The total has been adjusted to eliminate duplication in the value of clays and stone.
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TABLE 2,—Mineral production in continental United States, 1951-54'

1951 1952 1953 1954
Mineral
Short tons Short tons Short tons Short tons
(unless other- Value (unlessother- Value (unless other-| Value (unlessother-| Value
wise stated) wise stated) wise stated) wise stated)
MINERAL FUELS

Asphalt and related bitumens (native): !
Bituminous limestone and sandstone.................. 1,378,434 $4, 159, 259 1, 670, 698 $4, 687, 512 1, 440, 544 $4, 349, 327 1,337,822 $3, 686, 227
Qdlsonite_ . _______ © 65,521 1, 895, 374 60, 740 1,779, 815 60, 505 2,184,328 75, 943 2,724,023
8&;;;@ dioxide, natural (estimated)..thousand cubic feet-- 547, 436 161, 000 737,000 226, 250 670, 600 203, 450 638, 900 210, 700

oal:

Bituminous 3. ... 529, 879, 295 2,614, 219, 188 | 463,137,264 | 2, 276,189, 066 | 453, 577,946 | 2, 232, 608, 609 386 796,876 | 1,749, 538, 669
Lignite. -l 38,201,104 8, 043, 962 3,017, 300 7,211, 912 2, 851, 032 6, 793, 64 4, 242, 806 10, 330, 000
Pennsylvania anthraeite ... ___________ 42, 669, 997 405 81 7 963 | 40, 582, 558 379 714 076 | 30, 949, 152 299, 139, 687 29 083 477 247, 870, 023
Hellum cublic feet__| 108, 970, 000 1, 387 000 | 145, 810, 332 1 896, 096 157 652 134 2,102, 721 189 873,071 3, 202, 206

Natural gas (marketed production) ... .million cubic feet..| 7, 457, 359 542, 964, 400 8,013, 457 623 649, 460 8 396, 916 774, 966, 250

Natural-gas liquids:
Natural gasoll.ne and cycle products
thousand gallons..| 4,971,834 369, 718, 000 5,102, 244 371, 468, 000 5,327, 448 406, 242, 000 5, 385, 282 402, 418, 000

8, 742, 546 882, 501, 350

LP-gases do 3,627,834 | 138,443,000 | 4,285,386 | 161,692,000 | 4,692,870 | 191,508,000 | 5204304 | 178 994, 000
eat. O 194, 416 1,489, 225 210, 582 1,729, 511 204, 209 1,617, 947 243, 257 2, 248, 532
Petroleum (crude)_._________- thousand 42-gallon barrels__| 2,247,711 | 5,600, 410,000 | 2,289,836 | 5,785,230,000 | 2,357,082 | 6,327, 100,000 | 32,314,988 | 3 6, 424, 930, 000
Total mineral fuels S 9, 779,000,000 |- eeeoeemee. 9, 615,000, 000 |-« --mmemeew 10, 249, 000,000 |- oo cooee 9, 909, 000, 000

NONMETALLIC MINERALS (EXCEPT FUELS)
Abragive stone: ¢

dstones and pulpstones 315, 871 3,974 247, 434 2, 499 169, 951 2,218 163, 995
Millstones. 6, 000 ®) 9, 285 ®) 18, 375 3 3
Pebbles 84, 306 2, 804 93, 949 2,472 81,159 3,070 99, 401
Tube-m: 77,027 1,739 67, 724 1,219 68, 688 933 59, 471

Asbestos 3. 912, 500 53, 864 4,713,032 54, 456 4, 857, 359 47, 621 4, 697, 962
Barlte. . ... 9 7, 968, 023 941, 825 8,797,944 944, 212 9, 435, 74 883, 283 8, 508, 185
Boronminerals_ ... __ 20, 030, 000 583, 828 14, 105, 000 715, 228 17, 668, 000 790, 449 26, 714, 440
Bromine 26,179, 556 | 156, 201, 577 30, 639,292 | 164, 143 348 35,372, 386 | 187,399, 110 41 312, 669
Calcium-magnesium chloride

75-percent (Ca. Mg) Cl; basis_. 328, 042 4, 756, 242 [Q) ©® (0] © () [O)
Cement .. - e ceeeeeees 76-pound barrels._| 240, 331, 112 611, 751, 089 | 250, 821, 410 637,746,171 | 260, 696, 761 698, 268, 154 | 274, 703, 163 763, 413,017
Clays. 43, 415, 779 128, 622,316 | 42,287,073 131,032, 163 | 7 42, 297, 853 7125,023,924 | 42, 365, 206 123, 165, 420
Emery..... 11,634 160, 212 10, 362 141, 911 10, 562 143,974 9, 768 132,313
Epsom salts from epsomite. - .. ..o\ (%) () 200 8,000 [Q)
Feldspar 400, 439 2, 815, 587 420, 831 3, 696, 018 452, 600 4, 594, 450 411,018 3, 490, 466
Fluorspar...._. - 347, 024 14, 369, 521 331,273 15, 353, 634 318, 036 15, 736, 908 245, 628 12,332,779
Ga.met (abrasive) 14, 050 1, 246, 947 11, 380 981, 841 10, 520 988, 797 1 971,

For footnotes, see end of table.
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TABLE 2.—Mineral production in continental United States, 1951-54 '—Continued

1951 1952 1953 1054
Mineral
Short tons Short tons Short tons Short tons
(unless other- Value (unlessother- Value (unless other- Value (unlessother- Value
wise stated) wise stated) wise stated) wise stated)
NONMETALIC MINERALS—Continued
®) $450, 000 ®) $490, 000 ®) 3492 000 2‘; $507, 000
6, 808 771, 5, 594, 618 6, 281 (%) Q [O
8, 665, 534 24, 024, 101 8, 415, 300 22, 896, 051 8, 202, 876 23, 1765, 078 8, 995, 960 27, 383, 515
Iron oxide pigment materials (erade) - .o coemmaeiefmmmm e fommm e e e e 33, 998 341, 604
Lime (0pen-market) . . oo eeie—aas 8, 236, 422 96, 507, 144 8, 055, 609 94 705, 435 9, 659, 414 111, 777, 018 8, 613, 360 101, 273, 040
Lithium minerals. . oo ieimmeaeeeae 12, 897 896, 15, 611 000 0 g [Q Q
MAENESIEO. e e oo o e n mmmm e —————— 670, 167 4, 506, 712 510, 760 2 871, 548 553, 147 3,223, 759 284,015 1, 391, 302
Magnesium compounds from sea water and brines (except
Mforlmetals) ........................... MgO equivalent.. 118, 638 9, 638, 085 121, 525 9, 392, 913 136, 824 10, 459, 502 111,718 8, 943, 684
arl:
Calcareous (except for cement) ... ..o commeeaao . 269, 956 233, 787 260, 213 187,148 277, 354 173, 847 206, 257 152, 491
. GreensSand .a . oo e mm—m— - 5, 067 263, 944 4, 600 77,847 6, 821 193, 40¢ A 198, 909
ca:
SeraP - - o e it —aaaaas 71,871 1, 884, 087 76, 236 1, 954, 286 73, 260 1, 823, 840 81, 073 1,738,772
Sheet........ ..pounds. . 694, 160, 322 697, 989 3 1, 068, 706 2, 163, 584 662, 160 303, 041
OMVING. - .o (%) ©) Q) ©) () ©) [Q)] )
POrlite. . . .o oo e 153, 502 . 858, 164, 845 1, 002, 920 198, 761 1, 439, 658 219, 703 1,762, 100
Phosphate rock ®_ .o i long tons._| 10,775,032 64,761,149 | 12,064,892 72,458,982 | 12, 503, 830 76,631,755 | 13,821,100 86, 669, 081
Potagsium salts .. o ... K30 equivalent. . 1,408, 44, 788, 880 1, 598, 354 53, 754, 316 1, 731, 607 7 65, 403, 202 1,918, 157 71, 818, 934
....................... 749, 192 , 739, 907 597,044 2,266,981 | 1,338,206 , 500, 501 | 1,562,074 , 934, 837
.................................. 1,017, 769 4, 656, , 342 4, 947, 000 922, 64 5,006, 499 908, 716 7 159, 496
Quartz from pegmatites and quartzite. ... 1, 1,165, 370 248, 604 1,013, 637 241,722 1,384, 398 ®)
Salt (commMON) . oo oo -| 20,196, 565 69, 615,662 | 19, 532, 276 70, 870, 767 | 20,775,073 78,129,657 | 20, 660, 379 105, 470, 444
8and and gravel.o_.._......... -| 398, 644, 618 329, 870, 466 , 605, 508 3 531 |1432, 285,560 | 7369, 214,000 | 553, 692, 386 496, 671, 727
Sand and sandstone (ground) _ 818, 479 7,163, 343 792, 802 6, 922, 586 784, 792 6, 873, 591 10 10
B1ate. oo eemecaaemmaan R 819, 360 14, 534, 327 739, 640 12, 706, 651 698, 589 12, 638, 465 760, 921 12, 060, 614
Sodium carbonate (natural) - 350, 688 8, 368, 037 323, 479 7,828, 033 419, 206 10, 627, 460 527, 282 13, 536, 345
Sodium sulfate (natural). - ®) ®) 236, , 217, 248, 230 3, 340, 760 249, 701 3, 890, 303
Stone M. ... e -| 284, 146, 601 433, 044, 352 | 301, 736, 339 460, 115, 552 |7302, 248, 274 7 473,079, 603 | 404, 550, 849 602, 037, 290
gtli(;ntium minerals (erude) - .. .o e e e 50 ) 12 300
ulfur:
Frasch-process mines. .. ......o..o.o.ooo.o. long tons_.| 4,988,101 107, 300, 000 5,141, 392 110, 925, 000 5, 224, 202 141, 054, 000 5, 328, 040 142, 014, 215
Other mines.._......_. --do_... , 945 75, 609 4, 686 91, 310 152, 473 769, 140 185, 085 Q
Sulfur, recovered elemental do.._. 7193, 780 5,050, 149 4 226 268 5, 660, 794 315,019 8, 059 243 309, 950 11, 208, 576
Tale, pyrophyllxte and soapstone...._.. .| 13636,068 | 1211,322 830 1 593 147 | 111,347,317 13 631, 538 13 3, 524 035 18 618, 994 13 3, 492, 548
Titanium-iron concentrate (nontitanium use; . Q) © (Q] (%) 1, 585 7. 500 ©) ®)
L e Te) | R, . 37,476 1,105,135 35, 459 1,043, 124 36, 183 1,138, 635 41, 625 1, 458, 762
Vermiculite. . . oo oo , 2,679, 148 208, 908 2, 857, 826 189, 535 2. 445, 381 195, 538 , 537, 577
Undistributed: Aplite, brucite, diatomite, iodine, kyanite,
sharpening stones, wolhstonite and minerals whose
value must be concealed for particular years (indicated
in appropriate column by footnote reference 6). Ex-
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cludes value of clays used for cement. 7,992, 344 6,484, 763 712, 474, 546 22,438,142
Total nonmetallic minerals 2, 079, 000, 000 2, 163, 000, 000 7 2, 342, 000, 000 182, 617, 000, 000
} METALS
Antimony ore and concentrate....___..__.._. gross weight.__ 9,100 () 4,4 14) 2,161 (1) 4, 686 (1)
Bauxite.... ... long tons, dried equivalent..| 1,848, 676 12,477, 516 1, 667,047 10, 776, 254 1,579, 739 13, 439, 141 1,994, 896 16, 403, 388
Beryllium concentrate.. ....._............_| gross weight . 484 161, 361 515 233, 757 751 354, 681 669 303, 649
Ohromite. - do._.. 7,056 510, 741 21, 304 1,776, 981 58,8 3,432,872 160, 412 6, 955, 653
Cobalt (content of ore) .. .. oo pounds.. 755, 631 14) 836, 372 (D) 1,775,489 (&) 2, 219, 396 (1)
Columbjum-tantalum concentrate pounds, gross weight__ 925 1,528 5,385 16, 723 14, 867 29, 780 32, 829 57, 262
Ooner (recoverable content of ores, e46.) - ae—occooeeomoo. 028,329 | 449,311,235 925,359 | 447,873,756 926, 448 531,781,152 3 492, 926, 757
@Gold (recoverable content of ores, ete.).-_.__ troy ounces..| 1,741,026 60,935,010 | 1,652, 704 57,844,640 | 1,704,510 59,657,850 | 1,588,799 55, 607, 965
Iron ore, usable (excluding byproduct jron sinter)
long tons, gross weight__| 115,621,556 | 629,837,130 | 97,236,397 | 590,346,970 | 117,197, 537 790, 491,229 | 76, 089, 865 525, 416,136
Lead (recoverable content of ores, €t€.) - - - - - ocoeo .. 388,143 | 134,297,478 390,161 | 125,631,842 342, 635 89, 770, 370 325,419 89,164, 759
Manganese ore (35 percent or more Mn)....gross weight__ 105, 007 6, 045, 452 115,379 8,251,774 157,536 7 12, 480, 009 206, 128 16, 175, 533
Manganiferous ore (ss to 35 percent Mn)....__.__... do....| 1,171,901 5,239,986 | 1,009,018 5,116,085 | 1,239,390 76,946, 612 558,332 3,079, 380
Manganiferous residuum. ... ____________ _.do___. 267, 751 () 215, 255 () , 758 (14) 214, 931 i
Mercu? ................................ 76-pound flasks_. 7,203 1,532, 478 12, 519 2,492, 533 14,297 2,759, 750 17,497 4, 626, 032
Ilglogtl) enum (content of ore and concentrate). . ._po:jmds._ 37,954, 544 36,176,900 | 42,717,443 40,844,575 | 63, Sﬁ, 3352 52(,1%61, 505 | 61, 1(213, ;g 64i P70. 3560
ckel ore. e @0 e , )
8ilver (recoverable content of ores, etc.) 39, 733, 900 35,061,105 | 39, 410, 344 35,676,497 | 37, 535,451 33,971,479 | 36,907,686 33, 403, 320
Tin t of ore and trate) ... ... 19 55,7 17 45,32 ) ) Q)] 9
Titanium concentrate:
510, 840 7, 689, 272 522, 515 8, 022, 752 512,176 7,222, 641 531,895 7,375,274
.............. [ 14 (14) (1) 6,476 702, 791 7,305 869, 677
6, 265 22, 936, 638 7, 603 28, 943,162 9, 587 35, 932, 751 13, 691 51,433, 357
pounds..| 6,175,371 1 7,200,013 4 9, 285, 808 14) 9, 860, 028 1)
Zinc (recoverable content of ores, etc.). . em———— 681, 188 249, 330, 389 666, 001 222, 981, 864 547,430 125, 320, 890 473,471 102, 179, 867
Zirconium concentrate. ... oo . 1) (D) (14 D) 21,234 793, 685 17,959 820, 041
Undistributed: Magnesium chloride for magnesium
metal, platinum-group metals (crude), rare-earth metal
concentrate, and minerals whose value must be con-
cealed for particular years (indicated in appropriate
column by footnote reference 14) .. ... .- 18,671,347 |cceeecaeans 26,782,134 |- 729,825,786 |- oo 36, 083, 831
Total metals. ... oo 1,671,000,000 |- .o .__.. 1, 614,000,000 |- 71,797,000,000 |- -coooooooo_ 1, 506, 000, 000
Grand total mineral produetion. .. ... |.........__ 13, 529,000,000 |- ... 13,392, 000,000 |-ooocoeoeeo 714, 388,000,000 (... 14, 032, 000, 000

! Production as measured by mine shipments, sales, or marketable production
(including consumption by producers). Excludes uranfum ores and monazite.

? Includes small quantity of anthracite mined in States other than Pennsylvania.

3 Final figure. Bupersedes preliminary figure given in commodity chapter.

¢ Excludes sharpening stones, value for which is included with “Nonmetallic min-
erals, undistributed.”

§ Welght not recorded.

¢ Value included with “Nonmetallic minerals, undistributed.”

? Revised figure,

8 Basis for reporting phosphate rock has been changed from shipments to marketable
prod%ctllt;n. because the latter more nearly reflects output at the mine on a calendar
year basis,

9 Beginning with 1954, quartz from pegmatites and quartzite included with stone.

10 Beginning with 1954, sand and sandstone (ground) included with sand and
gravel or stone.

1t Excludes abrasive stone, bituminous lmestone, bituminous sandstone, and
ground soapstone, all included elsewhere in table. Also excludes limestone for
cement and lime,

13 8old or used by producers. Quantity and value ground material.

13 Mine production of crude material.

1 Value included with “Metals, undistributed.”

t:: The total has been adjusted to eliminate duplication in the value of clays and

stone,
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TABLE 8.—Minerals produced in continental United States and principal producing States in 1954

Rank Principal producing States
in Mineral
value
In order of quantity In order of value
Abrasive stone:
74 Grindstones and pulpstones.. ... .. .. ..... Ohio... Rank same as for quantity.
86 MAlIStONES. w v e oo ---.| Notavailable... .. ___________ . North Carolina, New York.
78 Pebbles (grinding) ... __ Minnesota, Wisconsin, North Carolina, Texas...._... Rank same as for quantity.
83 Sharpening stones ---| Arkansas, New Hampshire, Indiana. ... _____.__._____ Do.
79 Tube-mill liners (natural) ... Minnesota, Wi in, North Carolina Do.
70 | Antimony ore and concentrate............_.._.__ Idaho, Nevada._._._.. Do.
67 | Aplite. o e Virginia.._. - Do.
41 SDeStOS. - o o e cmcmc e Vermont, Arizona, North Oarolina, California.....__._ Do.
39 | Asphalt (Dative) e oo ooceeee oo _| Texas, Kentucky, Alabama, Oklahoma Utah, Texas, Kentucky, Oklahoma.
35 £ 3 £ 7 S VR Arkansas, Missouri, Nevada, Georgia. _...._._...._.__ Arkansas, l\/fissou.ri, Georgia, Nevada.
26 | Bauxite.. Arkansas, Alabama, Georgia._ . .. __._._.__________ Arkansas, Georgia, Alabama.
69 | Beryllium concentrate. ... ... oeo..- ——— South Dakota, New Mexico, Georgia, Colorado. ... South Dakota, Georgia, New Mezxico, Maine.
24 | Boron minerals. ... California. .ol Rank same as for quantity.
21 | Bromine. Texas, Michigan, California, West Virginia......._.__ Michigan, Texas, California, West Virginia.
85| Brucite. ..o - Nevada . oo e Rank same as for quantity.
40 | Calcium-magnesium chloride Michigan, California, West Virginia, Ohio....._.._.._ Do.
71 | Carbon dioxide (natural) ... oo New Mexico, Utah, California, Washington_.._._.___. New Mexico, Washington, Oalifornia, Oregon.
4 | Cement... Pennsylvania, California, Texas, Michigan_______.____ Rank same as for quantity.
38 | Chromite._.. Montana, California, Oregon._.___ ... ___.___.___.____ Do.
11 8lasl's_ ...... Ohio, Pennsylvania, California, Georgia...._.__....._. Georgia, Ohio, Pennsylvania, Wyoming.
2 oal:
Bituminous. West Virginia, Pennsylvania, Kentucky, Illinois_.____ Rank same as for quantity.
Lignite.._. Montana, California, North Dakota, South Dakota... Do.
Pennsylvania anthracite Pennsylvania. . Do.
53 | Cobalt (content of ore)._......._. Idaho, Pennsylvania__________________________________ Do.
80 | Columbium-tantalum concentrate......_._....._. Sotlxlt_h Dakota, Colorado, New Mexico, New Hamp- Do.
shire.
9 | Copper (In ores, etC.) - cc v e ee e o e cmcccaeae Arizona, Utah, Nevada, New Mexico. ..o ... Do.
31 | DIALOMALO- oo oo oo e e California, Nevada, Oregon, Washington. Do.
77 | Emery.... New York..... Do.
87 | Epsomite. Washington..________ Do.
46 | Feldspar...... - Nor!;h Carolina, Colorado, South Dakota, New Hamp- Do.
shire.
30 | Fluorspar. Illinois, Colorado, Kentucky, Montana. Illinois, Colorado, Kentucky, Nevada.
60 | Garnet (abrasive). .| New York, Idabho, California, Florida._. Rank same as for quantity.
66 | Gem stones..._.. Not available. California, Oregon, Texas, Nevada.
19 | Gold (in ores, etc.). South Dakota, Utal Rank same as for quantity.
82 | Graphite: Amorphous Rhode Island Do.
23 | Gypsum... - Michigan, Texas, California, New Yor! Michigan, New York, Texas, Iowa.
47 | Belium. e oo Texas, New Mexico, Kansas Rank same as for quantity.
61 | Todine..... California_ ... ... - Do.
7 | Iron ore (usable). ..o ecocoeaoe .| Minnesota, Michigan, Alabama, U Minnesota, Michigan, Alabama, New York.
68 | Iron oxide pigments Michigan, Virginia, Ifllnols, New York Rank same as for quantity.
59 | Kyanite...._..__ Virginia, South Carolina._._._ Dao.
16 | Lead (in ores, ete.). Missouri, Idaho, Utah, Colora Do.
14 | Lime (open-market) . ..o ooeoeeeeeccccneeaa- Ohio, Missouri, Pennsylvania, T Ohio, Pennsylvania, Missouri, Illinois,

09
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Lithium minerals.

Magnesite.._......_..__

Magnesium chloride (for magnesium metal).._...

Magnesium compounds from sea water and brines
(except for metal).

Manganese Ore. - - - cccercocomccccmcmcmcammee e

Manganiferous ore.

Manganiferous residuum

Marl (caleareous) o u oo oo coo o ccmaccmmeae
Marl (greensand).

Molybdenum (content of ore and concentrate).. .
Natural

gas_
Natural-gas liquids:
Natural gasoline and cycle produets...__..___

P-gases._..
Nickel (content of ore).

Olivine
Peat..
Perlite. -
Petroleum (crude)......
Phosphate rock. .. -
Platinum-group metals (crude).coccooooooooaoo.
Potassium salts....
Pumice and pumicite.
Pyrites

Rare earth metals concentrate. ... _._____._._.__
Salt (common).
Sand and gravel
Sih;et (in ores, ete.).
ate. - oo
Sodium carbonate (matural) ._______._._.________
Sodiunfsulfate (natural). ... oo
Stone. .
Strontium minerals. ...
Sulfur, from Frasch-process mines__._._..__.._.._._
Sulfur (from other mines). .. omoeoaoooooaas
Sulfur, recovered elemental

Tale, pyrophyllite and soapstone

North Carolina, South Dakota, California, Colorado..

Nevada, Washington, California. . ... .._.......
Texas, Michigan. o iicmeas
California, Michigan, New Jersey, Texas-.._..._.._....

Nevada, Montana, Virginia, Arkansas...._......._.._
Minnesota, New Mexico, Michigan, Nevada.__.._.._.
New Jersey..._.....
Michigan, Virginia, Indiana, Wisconsin_.____..___.___
New Jersey, Maryland...
California, Nevada, Idaho, Oregon

Nor&h Carolina, Georgia, California, Arizona..__..__.__
_____ [ S
North Carolina, Connecticut, New Hampshire, Geor-

gia.
Colorado, Utah, Arizona, New Mexico._...__..__._.___
Texas, Louisiana, Oklahoma, California...__.._..._...

Texas, Oalifornia, Louisiana, Oklahoma._ ... ... ....._
Texas, Oklahoma, California, Louisiana. .. .._....._.__
Idaho, Oregon

North Carolina, Washington

Washington, Florida, Ohio, Michi

New Mexico, Nevada, Colorado, California...__.._____
Texas, California, Louisiana, Oklahoma___._._______.__
Florld’a, Ten , Idaho, Montana.
California_________________

New Mexico, California, Utah, Michigan_______...__..
California, New Mexico, Wyoming, Colorado..
Tennessee, California, Vlrglnia, Montana. ..o oceoeoan
California____..._..
Michigan, New York, Louisiana, Texas......_........
California, Michigan, New: York, Texas. .. occoccmmcaao
Idaho, Utah, Montana, Arizona.

Vermont, Pennsylvania, Georgia, New York..._._.._.

California, Wyoming..__

California, Texas, Wﬁmmg ..........................
Pennsylvania, Ohio, Michigan, Illinois_...___.._______
California

Texas, Louisiana

California_ ... __.___..__

‘Wyoming, Texas, Arkansas, California_...._..._....__

New York, California, North Carolina, Vermont....__

Tin (content of ore and concentrate)...-....... Colorado.-.
Titanium concentrate: .

Tlmenite. - . o eeaas New York, Florida, Virginia.

Rutile Florida.
Titanium-iron concentrate. ... - ooococooooa. California.
Tripoli.._.__ Illinois, Missouri, Pennsylvania.
Tungsten concentrate Nevada, California, North Carolina, Colorad0.a......
Vanadium.. Colorado, Utah, New Mexico, Arizona__._............
Vermiculite. Montana, South Carolina, Arizona, North Carolina._.
‘Wollastonite. ._ New York. ... _____
Zine (in ores, ete.) .. qahit‘xl, Montana, New York, Oklahoma._._____________

Zirconjum concentrate. .

I
Florida.

Rank same as for quantity.

‘Washington, Nevada, California,

Rank same as for quantity.

Michigan, California, New Jersey, Texas.

Rank same as for quantity.

Minnesota, Nevada, Michigan, New Mexico.
Rank same as for quantity.

Michigan, Nevada, California, Virginia.
Rank same as for quantity.

0.
North Carolina, Georgia, New Hampshire, South Dakota.

North Carolina, Georgia, California, South Dakota.

North Carolina, New Hampshire, deorg!a, South Dakota.

Rank same as for %mntlty.
Texas, Louisiana, California, West Virginia.

Rank same as for quantity.
Texas, California, Oklahoma, Louisiana.
Oregon, Idaho.
Rank same as for quantity.
Michigan, Ohio, New Jersey, Iowa.
New Mexico, Colorado, Nevada, California.
Rank same as for quantity.
0.
Do.

Do.
New Mexico, California, Colorado, Idaho.
Rank same as for quantity.

0.

Michigan, New York, Ohio, Louisiana.
California, New York, Ohio, Illinois.

Rank same as for quantitls\rf

Vermont, Pennsylvania, New York, Georgia.
Rank same as for quantity.

0.
Pennsylvania, Ohio, California, New York.
RankD same as for quantity.

0.

Do.
‘Wyoming, Texas, California, Arkansas.
Ran]lg same as for quantity.
0.

Do.
Do.

Do.
Missouri, Illinois, Pennsylvania,
Rank same as for quantity.
Colorado, Utah, Arizona, New Mexico.
Montana, South Carolina, North Carolina, Arizona.
Rank same as for quantity.
Do.
Do.
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TABLE 4.—Value of mineral production in continental United States, 1951-54, by States, in thousand dollars,

produced in 1954

and principal minerals

1954
State 1951 1952 1953
Value Rank Percent of Principal minerals in order of value
U. 8. total
Alabama. ... 164, 280 158, 382 1187, 087 151, 330 20 1.08 | Coal, iron ore, cement, stone.
Arizona . ___ 243, 886 231, 702 256, 616 252, 959 17, 1.80 | Copper, cement, gine, gold.
Arkansas_ 119, 844 117, 687 127, 090 131,745 21 .94 | Petroleum, bauxite, sand and gravel, stone.
California. -1 1,210,076 | 1,215,130 | 11,303,987 | 1,429,627 2 10.19 | Petroleum, natural-gas liquids, natural gas, cement.
Colorado. ... 179, 435 187, 689 211, 586 256, 197 15 1.83 | Petroleum, molybdenum, coal, cement.
Connecticut. . 6,247 7,125 7,917 9, 581 45 .07 | Sand and gravel, stone, lime, clays.
Delaware_____ 584 677 669 947 48 .01 | Sand and gravel. stone, clays.
District of Columbia.. 82 7 16 | oo ays.
Florida....._.___. 76, 897 82,878 92, 336 106, 510 26 .76 | Phosphate rock, stone, cement, clays.
Georgla. .. 46, 675 51, 450 51, 395 55, 803 31 .40 | Clays, stone, cement, sand and gravel.
Idaho. .. . ... 83,171 77,848 167, 000 69, 693 29 .50 | Lead, silver, zine, phosphate rock.
Illinois. . 489, 934 460, 005 462, 443 478,077 7 3.37 | Petroleum, coal, stone, sand and gravel.
Indlana. 174, 388 162, 031 169, 781 165, 369 19 1.18 | Coal, cement, petroleum, stone.
Iowa_._ 47,706 52, 481 51, 094 58, 798 30 .42 | Cement, stone, sand and gravel, coal.
Kansas. ... ... 400, 087 403, 370 413,231 449, 587 8 3.20 | Petroleum, natural gas, cement, stone.
Kentueky . ... ... 442, 264 308, 446 381, 742 327, 503 11 2.33 | Coal, petroleum, natural gas, stone.
Louisiana._ 787,678 848, 401 965, 237 996, 978 3 7.11 | Petroleum, natural gas, natural-gas liquids, sulfur,
Maine. .. _ 8, 516 8, 981 10, 503 10, 716 44 .08 | Cement, sand and gravel, stone, slate.
Maryland ... 26, 153 26, 847 27, 085 30, 743 39 .22 | Sand and gravel, stone, cement, coal.
Massachusetts ooo oo oo 17,077 17,812 17,191 18, 851 42 .13 | Stone, sand and gravel, lime, clays.
Miehfgan_.__ ... 258, 471 264, 518 286, 487 280, 150 14 2.00 | Iron ore, cement, petroleum, salt.
Minnesota. . 432, 577 397, 440 542, 545 351,476 10 2.50 | Iron ore, sand and gravel, stone, cement,
Mississippi.. 03, 030 101, 875 107, 868 110, 563 25 .79 | Petroleum, natural gas, sand and gravel, cement.
135, 249 140, 977 128, 207 131, 280 22 .94 | Lead, cement, stone, lime.
126, 376 122. 069 132, 184 126, 412 24 .90 { Copper, petroleum, zinc, sand and gravel.
18, 469 20, 597 33, 281 42,393 35 .30 | Petroleum, cement, sand and gravel, stone.
57,674 64, 231 78,523 89,138 28 .63 | Copper, tungsten, manganese ore, sand and gravel.
, 29 1,945 1, 805 2,112 46 .02 | Sand and gravel, stone, feldspar, mica.
60, 099 57, 468 51, 945 47,044 34 .33 | Sand and gravel, stone, zinc, iron ore.
256, 302 , 500 1336, 580 373, 599 9 2.66 | Petroleum, potassium salts, copper, natural gas.
New York.__...__. ... 188, 816 180, 751 186, 868 192, 764 18 1.37 | Cement, iron ore, stone, sand and gravel.
North Carolina.. 29, 647 34,726 138, 451 41, 651 36 .80 | Stone, tungsten concentrate, sand and gravel, mica.
North Dakota. 10, 247 12, 057 19, 237 22,223 40 .16 | Petroleum, sand and gravel, natural-gas liquids, natural gas.
Ohjo...._... 302, 612 292. 689 1302, 242 293, 659 12 2.09 | Coal, stone, cement, lime.
Oklahoma 607, 486 621, 351 1 679,003 650, 205 5 4.63 | Petroleum, natural gas, natural-gas liquids, coal.
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[0 1:1- 1) - TP 28, 402 26, 674 24, 449 32, 268 38 23 | Sand and gravel, stone, cement, diatomite.
Pennsylvania. - .o ... 1,280,226 | 1,145,633 | 1,121,622 925, 545 4 6.60 | Coal, cement, stone, natural gas.
Rhode Island - 1, 1, 250 1, 46! , 461" 47 .01 | Sand and gravel, stone, graphite.
South Carolina. 1, 14, 686 17,771 17,744 43 .13 | Cement, clays, stone, sand and gravel.
South Dakota. oo oo 29, 652 30, 455 133,823 37, 859 37 .27 | Gold, sand and gravel, stone, cement.
‘Tennessee. 100, 047 100, 932 98, 050 105, 686 27 .76 | Coal, stone, cement, phosphate rock.
Texas. - 3,269,100 | 3,379,813 | 3,647,913 | 3,730,162 1 26. 58 | Petroleum, natural gas, natural-gas liquids, sulfur.
Utah 257, 145 , 501 8, 6: 255, 234 16 1.82 | Copper, coal, iron ore, molybdenum.
Vermont._.._. 18, 51 17, 891 20, 302 , 483 41 .15 | Stone, slate, asbestos, copper.
Virginia 161, 262 164, 679 152,979 129, 603 23 .92 | Coal, stone, cement, sand and gravel.
Washington 564 56, 139 b4, 577 53, 300 33 .38 | Cement, sand and gravel, stone, zinc.
West Virginia. 941, 748 825,733 790, 110 636, 311 6 4.53 | Coal, natural gas, stone, petroleum.
‘Wisconsin 48, 350 56, 710 155, 212 54, 286 32 .39 | Sand and gravel, stone, iron ore, cement.
Wyoming.. 204, 367 1 5, 281, 306 13 200 | Petroleum, coal, clays, sodium salts,
Total 13, 529,000 | 13, 392, 000 |114, 388, 000 | 14,032,000 |-~ ococoae.. 100. 00 | Petroleum, coal, natural gas, cement.
Revised figure.
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TABLE 6.—Mineral production in the United States, 195154, by States!

ALABAMA
1951 1952 1953 1954
Mineral Short tons Short tons Short tons 8hort tons
unless Value (unless Value unless Value (unless Value
otherwise otherwise otherwise otherwise
stated) stated) stated) stated)

Cement 2 ---876-pound barrels--| 10, 586,825 | $24, 523,073 | 10,642,409 | $25,084,379 | 10,427, 542 | $25, 701,421 | 11,121, 509 $28, 582, 683
Clays. ---| 1,269, 697 1,718,644 | 1,264,412 , 903,956 | 1,198,093 1, 815, 606 330, 2, 258, 211
[0 Y ORI 13, 596, 982 82, 465, 625 1411, 383, 427 70, 759, 815 | 12, 532, 061 79,370,036 | 10, 282, 506 64, 029, 502
Iron ore (usable) Jong tons, gross weight__| 8,181,737 , 799, 95 7,243,214 37,940,412 | 7,446,130 , 640, 5,913, 462 33, 327, 083
Lime (open-market).......- 55, 9! 4, 395, 922 424, 028 4 470, 541 5,018, 156 21, 807 4,488,167
Natural gas (marketed production)...--......... million cubic feet-- 50 4 41 3 87 5, 000
Petroleum (erude). - ccececcmoccaecaaonn thousand 42-gallon barrels.-- 1,020 ® 1,279 ®) 1, 694 3, 290, 000 41,684 4 3, 690, 000
Sand and gravel_..._ 3, 535, 871 2,806, 540 | 3,722, 555 2,955,630 | 3,710, 707 3,002,683 | 3,966,345 3, 450, 858
Btone (except for cement and lime, 1951~53) .. - coooo_ oo 2,818, 421 7,254,671 | 3,052, 150 7,948, 410 | & 3,957, 452 8,154,467 | 7,393,530 11, 608, 937
Undistributed: Native asphalt, bauxite, pozzolan cement, graphite

(1961-53), mica (1952-54), salt (1952-54), and minerals whose value

must be concealed for particular years (indicated in appropriate

column by footnote reference 3.; Excludes value of clays for

cement (1051-53)... ceee| 6,815,082 [-cooooooo. 7,830,682 |- oooooooo. 45,002,087 |.ooooooo 4,855, 545

Total Alabama.... - 164, 280,000 |-oeeeeo 158, 382, 000 $187,087,000 |--eveeeeneee ¢ 151, 330, 000
ARIZONA

Brueite..c.ooooooooooo_. - .- - - RO P 1 $1, 250
Clays..... - 226, 672 $471,973 247, 329 $579,175 197, 401 3 253, 672 $814, 202
Coal. 96! , 814 5,003 33, 000 5, 1 32, 135 10, 92! 68, 110
Copper (recove: 415,870 | 201, 281, 080 395,719 | 191, 527, 996 393,525 | 225, 883, 350 377,927 222, 976, 930
Fluorspal - , 6 3 434 3 1,95 113, 270 3
Gold (recoverable content of ores, ete.)......--- 116, 093 4, 063, 255 112, 355 3,932, 425 112, 824 948, 114, 809 4,018, 315
Gypsum...... - ) 3 11,314 28, 285 13, 484 , 82 3) 3
Lead (recoverable content of 0res, €t0.)---waeeeeacecceanccmeaunmnnan 17,394 6,018, 324 16, 520 5, 319, 440 9,428 9,470, 136 8, 385 2,297, 490
Lime (open-market). .. e 54, 0 772,899 53,019 757, 390 6, 408 1, 238, 204 88, 932 1,131,334
Manganese ore (35 percent or more Mn).. 173 ®) 203 ) () 7 PR F
Manganiferous ore (5 to 35 percent Mn) 224 3) - I I
Mereury..... ®) 3) - - 163 43, 096
MICB (SCIBP) - cmm e e e e m 1, 7 50, 030 (3) ® 3, 114, 870 1, 682 17,773
Molybdenum (content of ore and concentrate).....--.. pounds..| 1,172,740 1,101,641 | 2,022,832 1,087,418 | 1,446,557 1,425,552 | 1,638,088 1, 524,938
Perlite. 1, 5 10, 795 2, 747 14, 568 1,51 , 824 1,2 6, 990
PUIMICO. oo e ®) ® ® ®) 123, 797 425, 985 80, 125,927

For footnotes, see end of table.
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TABLE 5.—Mineral production in the United States, 1951-54, by States !'—Continued

ARIZONA—QContinued
1952 1953 1954
Mineral 8hort tons
Value Value Value (unless Value
otherwise
stated)
8and Eravel .. .. e $2, 203, 345 $1, 635, 903 $2, 680,470 | 3, 764, 080 $3, 067, 076
Silver (recoverable content of ores, et€.) . - ... -oc—.__ troy ounces-. , 634, 750 4, 254, 941 3,938,263 | 4.298,811 3, 890, 641
Stone (except limestone for cement and lime, 1951-53) ... 353,872 )y 618,748 | 1,205,452 1,914,315
Tungsten concentrate. ... .........._._.__. 60-percent 'W Og basis .. 36, 663 251, 136 468, 858 132 456, 965
Zinc (recoverable content of ores, etc.). . 19, 291, 636 15, 651, 476 6, 331, 900 21, 461 4,635, 576
Undistributed: Asbestos, barite, berylliurn concentrate (1951,
1953-54), cement, diatomite (1954), feldspar, gem stones, quartz
(1951-63), vanadium, vermiculite (1954), and minerals whose
value must be concealed for particular years (indicated in appro-
priate column by footnote reference 3) .. .. ... ... 8, 566,376 |-—eoemeaeon 5,373, 512 46,155,729 f-cocao oo 6, 651, 954
Total Arlzona. oo e 243, 886,000 |-oooneooonoe 231, 702, 000 256, 616,000 |-w-ceaaooae 8 252, 959, 000
ARKANSAS
BAr8 e o oo e mmn 7 $3, 765, 536 7 83, 963, 828 7 $3, 945, 583 370, 621 $3, 488, 483
Bauxito 12, 259, 742 10, 235, 254 12, 975, 992 , 949, 368 15, 993, 887
Clays... , 208, 858 1,513,934 1,734, 414 617, 450 2, 556, 367
Coal. ... 8, 686, 410 6, 839, 113 6, 143, 757 477, 268 3, 589, 217
Iron ore (usable) 3 3 3) 7168 ®
Lead (recoverable content of 6res, e4e.) . ..o oociaarocmiaao 11,418 1,288 oo femciemecccce e
Manganese ore (35 percent or more Mn)_. gross weight_ _ [Q [Q 526, 647 13,728 1, 020, 752
Manganiferous cre (5 to 85 percent Mn).__._._____.____.____. 0. [ [© [ SO U
Natural gas (marketed production)____.________ million cubic feet__ 1, 786, 000 1,.735, 000 2, 200, 000 33,471 1, 841, 000
Natural-gas liquids:
Natural gasoline and cycle products ..____.. thousand gallons. . 4, 247, 000 4, 580, 000 4,123, 000 50, 778 3, 234, 000
L P-8SOS - - - oo oo e s do__.. 1, 606, 000 2. 079, 000 . 562, 000 58, 506 2, 521, 000
Petroleum (crude) -thousand 42-gallon barrels. . 3, 900, 72, 420, 000 717, 170, 000 429,130 479, 520, 900
Band and gravel. . e . 3,560, 114 4,977,219 4,955,383 | 6,611, 860 6, 566, 806
Blate s 174,329 U 315, 858 41,845 379,076
Stone (except limestone for cement and lime, 1951-53). . 3,216, 426 8 3, 346, 201 85,069,750 | 4,604,087 5, 929, 638
Zine (recoverable content of ores, ete.) - . .- oo oooooaoooooo 18, b 201> 2 RN RRSPORIOR BIIPRY DRI,
Undistributed: Abrasive stones, cement, gypsum, lime, soapstone
(1953-54), stone (dimension miscellaneous, 1952), recovered elemen-
tal sulfur, and minerals whose value must be concealed for par-
ticular years (indicated in appropriate column by footnote ref-
[ e ) J OO E 5,396,967 |..._........ 5,987,245 5,367,669 |.........._. 5,742,325
Total ATKANSAS. - - oo cmecccmmcio i cecamemanns 119, 844,000 {......... --.| 117,687,000 127,090,000 | ..o ... 6131, 745, 000
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CALIFORNIA

Antimony ore and concentrate. ... ... gross weight._
Boron minerals. . .. ..
376-pound barrels._
..... gross weight__
1A L

Coal Qignite)..____. e e
Copper (recoverable content of ores, etc.).
Gem stones.

Gold (recoverable content of ores, et

ypsum
Iron ore (usable)
(recoverable content of ores, etc.). -
Lime (open-market) -
Magnesium compounds (rom sea water and bitterns (partly esti-
mated) MgO equivalent____. .. .. ... .

Manganese ore (35 percent or more Mn). _ _gross weight__
Manganiferous ore (6 to 35 percent Mn)_._ ... .. .____. do....
Marl, caleareous. o ceaas
Mercury. ... oo ..76-pound flasks.
Natura] gas (marketed production)....._.__.___ million eubie feet_ .
Natural-gas liquids:

Natural gasoline and cycle products. ... thousand gallons._

tLP-gases ..................................... di
Perlite. ... _.

Petroleum (crude). ..
Pumice and pumicite.
Salt Ycommon)....._._.
Sandand gravel..__.___ . _______.__ .
Silver érecovergble content of ores, etc.). . ..._.___.___ troy ounces. .
8tone (except limestone for cement and lime, 1951-53)

Strontium minerals......._._._..___.__._.

Tale, pyrophyllite, and soapstone.
Tungsten concentrate. .. .__.......
Zinc (recoverable content of ores, etc.)
Undistributed: Asbhestos (1951, 1953-54), barite, bromine, calcium-
magnesium chloride, carbon dioxide, diatomite, feldspar, abra-
slve garnet (1954), locine, lithium minerals, magnesite, mica
(1962 and 1954), molybdenum, platinum-group metals (crude),
potassiuin salts, pyrites, quartz (1951-53), ground sand and sand-
stone (1951-53), slate, sodium carbonate and sulfate, rare earth
metal concentrate (1953-54), stone (dimension limestone and
crushed marble, 1953), recovered elemental sulfur, titanium-
iron concentrate (non-titanium use), wollastonite (1952, and
minerals whose value must be concealed for particular years
indicated in appropriate column by footnote reference 3). Ex-
cludes value of clays used for cement (1951~53) - ccoooomoaeaao

Total California. .. -

- 9 (O ) PSR RS ORI N,
862,797 | $20, 030,000 583,828 | $14, 105, 000 715,228 | $17, 668, 000 790, 449 $26, 714, 440
28, 956, 470 77,753,697 | 29, 786, 245 79, 457,745 | 32,002, 317 90, 872, 741 | 32, 761, 990 98, 251, 245
6, 302 447, 769 14, 260, 26, 512 2, 078, 461 30, 661 285,
2, 500, 040 4,732,124 | 2,743,130 4,852,266 | 2,429,888 4,952,723 | 2,722,850 4,477,174
3, 657 37. 500 2, 30,700 |- e ®
921 445, 764 ) 382 219, 268 362 213, 580
%) (%) 160, 000 (%) ® ) %)
339,732 | 11,890, 620 258, 176 9,036, 160 234, 591 8, 210, 685 237, 886 8,326,010
1,092, 8 2,602, 758 | 1,236,430 2,721,134 | 1,199, 480 2,855,083 | 1,161,502 2, 803, 862
3 1, 463, 239 ® 1,697, 652 ® 1,270, 292 3)
4,832, 582 11, 199 3,606,078 8, 664 2, 269, 968 2,671 731, 854
, 3, 366, 959 238, 957 3,752, 738 301, 422 4, 653, 303 212, 381 3,387, 981
Q] O] 50, 277 3, 529, 362 56, 888 3,483, 483 40, 969 2,715, 689
8, 081 ® 5,413 ® 831 45, 091
534 10, 355 ®
6, 028 21, 102 5,464 21, 965
4,282 899, 777 7,241 1, 441, 683 9, 290 1, 793, 249 11, 262 2, 977, 580
566, 751 82, 745, 600 517, 450 86, 414, 000 531,346 | 104, 675, 000 507, 289 104, 502,
887, 544 65, 923, 000 870, 996 , 945, 910, 350 85. 691, 000 923, 160 89, 293, 000
352,842 | 15, 528,000 393, 7! 16, 700, 000 397,572 | 21,961 000 396, 186 22. 262, 000
6, 432 42,016 10, 627 76, 9, 196 73,897 8, 85, 458
() ®) (¥ @ 15, 282 112, 790 14. 811 103, 148
354, 561 797, 760, 000 359,460 | 801, 570, 000 365, 085 , 060, 000 4 355,865 | 4907, 460, 000
264, 411 1, 228, 569 29, 78 793,716 . 433, 105 647, 910 566, 664 661, 638
1,275, 574 5,261,780 | 1,148,603 4,880,302 | 1,123, 365 6,263,059 | 1,185, 6, 126, 104
46,927,452 | 41,279,835 | 53,051,260 | 43,633,125 | 58,420,528 | 53,224,203 | 70, 524, 612 68, 138, 578
1, 145, 219 1,036,481 | 1,099, 658 995,246 | 1,036, 937, 969 309, 575 280, 181
14, 374, 930 17,697,085 |514,497,348 | 818, 47?, 350(2) 23, 303, 756 37, 541, ;(1)3
® 0] ® 152, ¥ 185, 08¢ ®
19 969,771 | 10120,574 | 102,868,256 | 11126,442 | 111,132,700 | 1133474 | 111,211 201
11, 557, 325 2,980 | 11,380, 560 2, 382 8,936, 146 3,512 13, 209, 371
3,495,128 9,419 3,127,108 5,358 1,232, 340 1,415 305, 640
............ 40,194,867 |.____.__._.| 35,719,821 |.___...._ 842,473,206 |....__... ... 43,652, 525
.11, 210,076,000 ... ._.____.. 1,215,130,000 ... _.____ $1,393,987,000 |............ 6 1,429, 627, 000

For footnotes, see end of table.
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TABLE 5.—Mineral production in the United States, 1951-54, by States '—Continued

COLORADO
1951 1952 1953 1954
Mineral Short tons Short tons Short tons Short tons
(unless Value (unless Value (unless Value (unless Value
otherwise otherwise otherwise otherwise
stated) stated) stated) stated)

Beryllium concentrate. ... ovomeoooe e gross weight. . 97 $32, 339 54 $24, 588 75 $39, 515 $27,130

3 S 657, 397 1,172,109 568, 730 1,087, 154 777, 969 1, 429, 780 54, 7! 1,002, 873

L U 4,102, 639 21,165, 518 | 3, 623,015 19,215,657 | 3, 547, 850 19,197,732 | 2,899, 791 16, 078, 581
Columbium-tantalum coneentrate________ ..pounds. . @) 3 @) 3) 3 @ 4, 967 9,
Copper (recoverable content of ores, €t6.) . o« o oo ccoeeoooom oo 3,212 1, 554, 608 3, 606 1,745, 304 2, 041 1,688,134 4,523 2, 668, 570
Feldspar. oo e long tons.. 50, 451 283, 153 38, 268 224, 385 43, 508 267, 642 Q) ®)
Fluorspar. el 20, 661 20, 29, 185 1, 505, 968 53, 276 2, 872, 360 59,197 3,197, 252
Gold (recoverable content of ores, ete.) .. --troy ounces.. 116, 503 4,077, 605 124, 594 360, 790 119, 218 4,172, 630 96, 146 , 365, 110
Gypsum........ oo e e ® O] ® ® 62, 936 233, 043 ®) Y)
Iron ore (useable) ... ... ___._.._______ long tons, gross welght__ | ) || 900 3, 825 6,049 O)
Lead (recoverable content of ores, ete.) ... ..o . .. ______ 30, 336 10, 496, 256 30, 066 9, 681, 252 21, 754 5, 699, 548 17,823 4, 883, 502
Manganiferous ore (5 to 35 percent Mn) . —--grosswelght__|. . .. _|..._______. 76 [Q] - R I p
Miea (SCraD) - - - - o e 1,882 32, 901 (3) ®) 1, 599 19, 455 ® (‘g
Molybdenum (content of ore and concentrate)......__ pounds.__._._ 22, 911, 949 ®) 24, 557, 149 ® 33, 851, 083 ®) ®) @
Naturalgas_ ... . million cubic feet-- 14,128 608, 000 34, 260 1, 884, 000 28, 509 1,654, 45, 705 3, 976, 000
Peat _____________ 2, 241 19, 611 2,312 20, 230 6, 06 3 9, 0! ®)
Petroleum (crude) thousand 42-gallon barrels.. 27, 823 70, 870, 000 30, 381 77, 470, 000 36, 402 98, 650, 000 446,206 | 4127, 990, 000
Pumice and pumicite. e ®) @) (O] ®) 47,919 99, 700 ®) ()
Sand and gravel. -- 6, 916, 631 4,452,489 | 8,461,039 6, 268, 367 | 12, 438, 8, 609, 151 | 13, 552, 406 9, 026, 993
Silver (recoverable content of ores, ete.) .. ... _______ troy ounces..| 2,787, 882 2,523,174 | 2,813,643 2, 546,489 | 2, 200, 317 1,991,398 | 3,417,072 , 002, 6
Stone (except limestone for cement and lime, 1951-53) . _...____._ 1, 470, 123 2,334,376 | 1,708,872 2,566,401 | 88884 104 | 381,750,726 | 1,804,004 2,112,093
Tin (content of ore and concentrate).__._________..____. long tons. . 18 54, 033 13 33,723 ® ® ® ®)
Tungsten concentrate. ... _......._ 1,092, 780 625 2, 354, 664 8 2, 902, 490 92 3, 420, 563
Vanadium._..____..___ ®) 6, 751, 926 - (8 7,993, 922 3 8, 516,174 @)
Zing (recoverable content of ores, etc.) y 20, 279, 896 53,203 17, 663, 396 37, 809 8, 696, 070 35, 1. 7, 692, 400
Undistributed: Carbon dioxide (1952-54), cement, gem stones,

lithium minerals (1953-54), natural-gas lquids, perlite, stone

(crushed basalt, 1953), vermiculite (1954), and minerals whose

value must be concealed for particular years (indicated in appro-

priate column by footnote reference 3). Excludes value of clays

used for cement (1951-53) - . PSR A 37,766,264 |- ______ 38,936,141 |____________ 851,609,066 | ... 68, 472,718

Total Colorado. - e | 179,435,000 |--o_ oo 187, 589,000 [--coeoeooao §211, 586,000 |- - .. ¢ 256, 197, 000
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CONNECTICUT

Beryllium concentrate....... gross welght . |- oo v oo oo e 33 $14, 321 13 $7, 976
(0] ;3T 275, 900 $252, 725 157, 500 $157, 500 438, 200 448, 260 288, 807 284, 652
Feldspar....____ long tons. . 13,811 107, 083 10, 929 87, 9, 829 63, 049 9, 280 60, 463
Peat._ - 5, 586 33, 702 10, 300 (3; 7,475 30, 450 5, 856 23, 724
Quartz from pegmatltes and quartzite 29, 273 175, 638 ®) [ (3) 3 . (13) (13)
Sand and gravel_ ... 2,321,715 1,708,910 | 2,581,247 1,933,214 | 3,025, 840 2,347,750 | 4,846, 282 4,314, 557
Stone (except limestone for lime, 1951-53) [ 2, 278, 466 , 360,378 | 2,837, 101,060 |82, 826,568 | 84,235,327 | 2,829,198 4, 269, 430
Undistributed: Columbium-tantalum concentrate 31953-54), lime,
mica, stone (dimension basalt, 1953), and minerals whose value
must be concealed for tparticular years (indicated in appropriate
column by footnote reference 3). ———— 608, 407 845,491 | _________ 778,303 |- ccoeeeo 13620, 099
Total Connecticut 6,247,000 |-ccoeeaa . 7, 125, 000 7,917,000 |- ool 9, 581, 000
DELAWARE
Clays. 35, 950 $35, 450 ) ) ® ®) (0] ®
Sand and gravel.__ 454, 563 303, 643 515, 399 $382, 484 520,817 $399, 685 971, 647 $752, 528
Stone 99, 201 245, 002 911 251, 759 80, 215, 382 @) ®
Undistributed: Nonmetalllc minerals and minerals whose value
must be concealed for particular years (indicated in appropriate
column by footnote reference 3). 42,805 43,930 194, 706
Total Delaware 584,000 | .coooaaoaan 677,000 |- ooooooooo. 659,000 |..cooeeeeco- 947, 000
FLORIDA
Clays. 202,821 $2, 359, 113 197,711 $2,071,185 267,911 $2, 952, 359 871,948 $3, 337,130
Natural gas. _ million cubie feet. . 10 1, 000 15 1,000 34 2, 000 35 3, 000
Peat. 25, 748 161, 417 23, 729 154, 164 27,678 185, 524 37,449 168, 004
Petroleum (crude) ..o oocoooomaon. . thousand 42-gallon barrels. . 59 591 543 ® i 548 U
Phosphate rock 1 long tons__| 8,211.820 48,611,992 | 9,205,138 54,085,524 | 9, 331,002 56, 524, 701 | 10, 437, 197 64, 499, 877
Sand and gravel. . 4, 418, 573 4,300,682 | 4,154,613 3,848,077 | 3,731,432 3,199, 3, 468, 842 2, 661,152
Stcne (except limestone for cement and lime, 1951-53) .o oo 032, 966 9, 419, 682 , 836, 9,577,541 | 9,428,959 11, 309, 421 | 14, 225, 356 16, 832, 066
Titanium concentrate:
Ilmenite gross weight._ _ ® ® ('; ® 151,109 2, 322, 451 157,157 2,411,823
Rutile i do.... (®) Q] ? ® 6, 476 702, 791 7,305 869, 677
Zirconium concentrate. @ ® %) ® 21,234 793, 685 17,959 820, 041
Undistributed: Cement, abrasive garnet, lime, stone (dimension
limestone 1953-54), and minerals whose value must be concealed
for particular iears (indicated in appropriate column by footnote
reference 3). Excludes valuse of clays used for cement (1951-53) . _ |- .o 12, 043,100 13,140,989 |- oooooeoeee. 14, 343, 637 15, 955, 786
Total Florida. 76, 897, 000 82,878,000 |.___cooo-.- 92,336,000 |- 61086, 510, 000
For footnotes, see end of table.
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TABLE 5.—Mineral production in the United States, 1951-54, by States '—Continued

GEORGIA
1951 1952 1953 1954
Mineral Short tons Short tons Short tons Short tons
(unless Value (unless Value (unless Valuae (unless Value
otherwise otherwise otherwise otherwise
stated) stated) stated) stated)
2,603,838 | $23,199,758 | 2.562,182 | $23,6137,507 | 2,651,153 | $23,455.315 | 2,711,422 $24, 106, 926
® @®) 32, 100 160, 500 14, 100 70, 500 8,090 40, 460
Gold (recoverable content of ores, etc.) . ..-._..._. 3 105 oo e 2 (U PR ARSI
Iron ore (usable).. 357, 754 1, 339, 248 319, 959 1, 439, 251 259, 964 1, 100, 725 221, 576 871, 901
Lime (open-marke 10, 616 104, 626 7,854 87, 58 ), , 484 3) (';
Mlca (sheet) ®) @) 13,010 18, 852 14,063 73, 806 3) ¢
2, 250 41, 000 2, 150 38, 00 2, 305 3 5,150 60, 920
1, 226, 231 1,041, 561 2, 133, 970 2, 029, 367 2, 051, 058 1, 900, 987 2, 703, 281 2, 466, 352
g 1,874 , 740 1,765 17,6 8 3 [ 18
Stone (except limestone for ceme: 85,225 233 | 813,033,240 | 87,132,082 | *17,166,108 | 37,112,024 | 817,756,302 | 8, 057, 600 21, 384, 227
Talcand soapstone______..__..__.__._____._ ... R 1¢ 77, 895 10 823, 133 10 56, 491 10 653, 144 i1 57,891 1202, 619 11 50, 536 1176, 876
Undistributed: Asbestos, barite, bauxite, berylllum te
(1952-64), cement, feldspar (1951, 19 54), ifron oxide pigments
(1954), manganese ore (1954), scrap mica, slate, and minerals
whose value must be conceafed for particular years (indicated
in appropriate column by footnote reference 3). Excludes value .
of clays used for cement (1951-53). - : 6,173,277 |- 6,701,729 |- .o ._._._._ 6,739,022 | . ... 7,456, 459
Total Georgia......_._.__.__ 46,675,000 |- .o o_.._ 51, 450,000 | ... 51,395,000 § ... $ 55, 803, 000
IDAHO
Antimony ore and concentrate. ... _..__________ gross welght.- 8, 805 ® 4,173 ® ® ® 4 682 ®
Beryllium concentrate - IR PO 1 $49: @) ®
Clays. . ooooceas .23, 533 $24, 683 26, 229 21, 339 ) ®
Cobalt (content of ore) ...« o oo pounds. oo 196 516 ®) 1,211,039 ® 1, 702, 272 )
Copper (recoverable content of ores, ete.) . caoooo oo __. 1,045, 440 , 213 1, 555. 092 3, 1 1, 800, 064 4,828 $2, 848, 520
Gold (rccoverable content of ores, etc.) 1, 877, gg 32, %{7} 1, 15«;, 895 17,630 617, 050 (1':;, 245 ’463, 575
YPSUM oo , :
Lead (recoverable content of ores, etc.) 26, 542, 698 73,719 23, 737, 518 74, 610 19, 547, 820 69, 302 18, 988, 748
R/Iﬁsrcury 75,016 887 176, 602 ) ( 609 161, 013
ca:
1 229 o TN USROS PR ORSNPRU INSUUORPIOUIRNY R 170 8,100 |- oo e @) ?g
Sheet. .. . ceeee—o2poOURdS. |l 20, 020 115, 572 24,216 223, 266 O] 3

0L
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§ - L Y - SO TR AN S N 21, 254 (O] 25, ggg 8
Phosphate rock M4.__ 693, 127 2,122,824 866, 330 2,950,160 | 1,001, 969 4,149,943 | 1,092,817 5, 686, 609
Pumice and pumielte......________________________________ 83, 528 133, 192 88, 085 141, 5 159, 833 (3) (3)
Sand and gravel. - 4,057, 391 2,971,264 | 3,925 863 2,745,201 | 3,776,180 2,841,440 | 6,717,700 568, 919
Sand and sandstone (ground) - - [ 11, 968 107, 738 , 500 80, 000 5, 304 43, 865 (18 18)
8ilver (recoverable content of ores, etc.). ... . .troy ounces. | 14, 753, 023 13, 352,231 | 14,923, 165 13, 506, 218 | 14, 639, 740 13,249, 704 | 15, 867, 414 14, 360, 811
Stone (except limestone for cement, 1951-53) . ... ._________..____._.. 1, 457, 182 1,811, 422 | 8 1, 630, 034 82,441,236 | 1,141,626 2,260,875 | 2,329,005 3,012, 613
Titanium-iron concentrate (nontitanium use)_.___________.___._ .. @) 3) e , 7,600 [ oo
Tungsten concentrate. _......_...__.______. 60-percent WOs basis. . 317 1, 402, 866 333 1, 245, 499 441 1, 665, 983 471 (3)
Zing (recoverable content of ores, ete.). ... ... .__.._._._____.. .. 78,121 28, 436, 044 74,317 24, 673, 244 72,153 16, 595, 190 61, 528 13, 290, 048
Undistributed: Barite, cement, columbium-tantalum concentrate
(1953), abrasive garnet, fluorspar (1951-53), quartz (1953), stone
(crusbed limestone, 1952), titanium concentrate (1951), vanadium,
and minerals whose value must be concealed for particular years
(indicated in appropriate column by footnote reference 8). ... |..._...-___. 3,660,445 |- oo 3,204,115 | ... 83,814,751 | _...._._. 13 6, 312, 007
TotalIdaho. ... oo i) 83,171,000 |- ococeooono- 77,848,000 |- oceccvnoo- 567,000,000 [-oconvaen-- 69, 693, 000
ILLINOIS
Cement. ... ... 376-pound barrels..| 8 377,387 | $19,863,132 | 8,710,621 | $20,600,347 | 8,651,385 | $21,961,761 | 9,109,076 $23, 147, 871
ClaYS. . oo o 2, 589, 464 4,026,294 | 2,337,023 3, 871, 051 2, 305, 202 573, 001 2, 027, 092 3, 482, 450
54,199,875 | 220, 547, 562 | 45,789,982 | 187,827, 712 | 46, 009, 891 181, 597,998 | 41, 971, 136 160, 213, 063
204, 328 9, 204, 703 188, 293 ), 481, 163, 303 8, 567, 026 107, 830 5, 989, 219
, 160 1, 093. 360 4, 262 1,372, 364 3, 391 888, 442 3, 232 , 568
...................................... 462, 690 b, 878, 289 460, 775 5,917,038 519, 992 6, 986, 560 532, 051 7, 420, 849
- million cublie feet. 11, 425 1, 748, 000 10, 183 1, 650, 000 , 282 1, 559, 000 9, 475 1, 345, 000
... thousand gallons. . 86, 982 4,727,000 3 ®) ®) () ® 3
.......... [T 3 3) (3) (3) 2, 151 ®) ®) 3
thousand 42-gallon barrels. . 60, 243 | 166, 870, 000 60,089 | 165, 850, 000 59,026 | 170, 590, 000 466,708 | 4199, 060,000
......................... 20, 130, 567 19, 146, 502 | 19, 584, 308 19, 214,195 | 21, 521, 806 20, 540, 549 | 24, 443, 055 26, 164, 387
........... 262, 488 2, 300, 102 267, 180 2, 342, 549 276, 215 2, 461, 767 (1) (ll)
Silver (recoverable content of ores, ete.) ... ..troy ounces. 3,465 3,136 3, 781 3, 422 2, 338 2,116 1,160 050
Stone (except limestone for cement and lime, 1951-53). . _..__. - 19, 208, 968 23, 474, 516 | 22, 334, 887 28, 326, 060 | 22, 938, 732 29, 736, 966 | 26, 407, 088 31,134, 135
Zine (recoverable content of ores, ete.)............._...._.._____. .. , 77 7, 926, 464 18, 816 6, 246, 912 14, 556 3, 347, 880 14, 427 3, 11§ 232
Undistributed: Iron oxide pigments (1954), natural gasoline, re-
covered elemental sulfur (1963-64), tripoli, and minerals whose
value must be concealed for particular years (indicated in appro-
priate column by footnote reference 3). Excludes value of clays
used for cement (1951-53) - - o oo oo o oo o oo 3,045,410 |-cooonno.. 7,302,545 |ocooccnnas 9,629,924 |.ceooo.. . 13, 060, 485
Total Illinofs. OSSR IS 489,934,000 | oo 460, 005,000 f.ocoecean-- 462, 443,000 |eevcenemnn-- ¢ 473, 077, 000

For footnotes, see end of table.
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TABLE 5.—Mineral tduction in the United States, 1951-54, by States I—Continued

INDIANA
1951 1952 1953 1954
Mineral Short, tons Short tons Short tons Short tons
(unless Value (unless Value ess Value (unless Value
otherwise otherwise otherwise otherwise
stated) stated) stated) stated)
[0 - R 1, 524, 731 $1,914,457 | 1,331,298 $1,700,209 | 1,654,112 $2, 514,227 | 1,946, 069 $2, 990, 716
Conl . 19, 450, 445 78,617, 530 | 16, 350, 202 64,977,328 | 15,812,485 62, 353, 519 | 13, 400, 188 48,013, 455
Marl, calcareous (except for cement). 12, 960 18,129 |- 16, 414 , 021 13, 540 , 398 536 18, 515
Natu:al LY S 845 83, 000 836 79, 000 701 49, 000 735 44,000
..................... 5, 699 22, 824 10, 115 49, 775 6,919 41, 049 12,041 59, 149
Petroleum (crude)- thousand 42-gallon barrels. - 11, 100 30, 530, 000 12,037 33, 100, 000 12, 823 37, 570, 000 411,204 4 33,160, 000
Sand and gravel . .. ccccmemee 11, 030, 814 8,763, 936 | 11, 546, 014 9, 279, 908 | 11, 203, 059 9, 500, 914 | 14, 405, 098 11, 879, 316
Stone (except limestone for cement and lime, 1951-53) 88,641,670 | 823, 729,433 | 9,126,837 21, 965, 454 9, 212, 887 22,297,183 | 11,181,838 21, 460, 119
Undistributed: Abrasive stones, cement, lime, pyrites (1951-53).
stone (dimension sandstone, 1951), and recovered elemental sulfur
(1952-54). Excludes value of clays used for cement (1951-53) .- ---|-ccccecoaaen 30,708,810 |- oo 30,870,155 |- —acooooe- 35,448,379 | ... 42, 388, 935
Total INAADA .. oo o ececeooeee oo | m e 174,388,000 |- oo 162, 031,000 |--ooceeemcs 169, 781,000 |- veoceeemee ¢ 165, 369, 000
IOWA
Cement. _376-pound barrels..| 8,024,492 | $19,800,084 | 9,336,727 | $22,849,597 | 9,111,358 [ $23, 330 177 | 9,858,889 $27, 044, 464
Clays... - 915, 802 , 898 864, 667 2, 681, 789 913, 413 974, 53! 882, 849 920, 859
G0 e 1,630, 298 6,109,776 | 1,380,733 5,297,074 | 1,388,008 5 262,373 | 1,196,698 4, 502, 561
[ 72 111 1 VO E O 1,127,705 2,881,150 | 1,122,409 2,797,704 | 1,151,692 39, 654 | 1,106, 626 3,035, 651
Lead (recoverable content of ores, ete.) I PN DRSS (RN (PR SRR F . 1,096
Peat_.________ - 13, 545 107, 909 14, 500 110, 334 17,233 ®) @
Sand and gravel. .. 9, 943, 372 5,916, 950 | 10, 796, 979 6,032, 898 | 10, 385, 322 6,400, 827 | 12,199, 656 9, 276, 530
Stone (except limestone for cement, 1951-53) . __ .. ... 9, 261, 317 12, 170 082 9 899 404 13, 036, 726 | 10,715,078 13, 215,352 | 13,240,087 16, 388, 141
Undistributed: Nonmetallic minerals and minerals whose value
must be concealed for particular years (indicated in appropriate
column by footnote reference 3) .. _.________________ S I i 224, 242 251,173
Total Iowa ... - - 16 47,706,000 |- oo oo 16 52,481,000 |- occoooooo 16 51, 994, 000 6 58, 798, 000
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KANSAS

Cement 17_ 376-pound barrels..| 8,163,916 | $19,413,144 | 8,811,762 | $20,956,886 | 8,546,250 | $21,428,536 | 9,076,328 $23, 874,179
Gy S e o e ———————— 731, 960 728, , 582 789,293 670, 694 9, 57! ®) 3

Coal. —-| 1,961,101 7,734,478 | 2,028,601 7,902,590 | 1,715,004 7,101,386 | 1,372,204 5, 602, 808
Helfum......._.___. - --cubic feet._| 26, 280, 000 327,000 | 38, 509, 000 491,000 | 42, 782,800 563, 923 | 37, 530, 000 593, 163
Lead (recoverable content of ores, ete.) oo oo o _________ 8,947 3, 095, 662 5,916 1,904, 9562 3, 347 876, 914 , 03! 1, 105, 042
Natural gas (marketed production)...._________ million cubie feet._ - 417, 538 33, 821, 000 412, 544 34, 241, 000 420, 607 36, 172, 000 412, 369 43, 711,000
Natural-gas lquids:

Natural gasoline. . thousand gallons.. 111,090 6, 931, 000 115,206 7,286, 000 ®) ) ) ®)

) U T 68, 082 2, 445, 000 77, 406 3,116,000 (3) [©)] 3) )
Petroleum (crude) thousand 42-gallon barrels.. 114,522 | 294,320,000 114,807 | 293, 910, 000 114,566 | 308,180,000 | 119,317 | ¢ 335,280,000
Pumicite. .- . (3) ®) (3) ®) (3) (3) 23, 43; 92, 899
Salt (common) 900, 917 6, 639, 343 911, 744 6, 850, 027 905, 227 7, 480, 556 876, 667 7,778, 406
Sand and gravel. . . ..o 7,676, 888 4,747,544 | 8,380,065 5,023,593 | 8,728,291 b5, 668, 308 | 10, 421, 554 7,194,171
Stone (except limestone for cement, 1951-53) . . .- ..o ______..__ 7,191,483 9,058, 512 | 8, 830,871 12,051,740 | 8,769,152 11, 303, 950 | 10, 377, 008 12, 941, 822
Zine (recoverable content of ores, €4¢.)- - - ----o-—o----oon 28,904 10, 521, 056 25, 482 8, 460, 024 15, 515 3, 568, 450 19, 110 4,127,760
Undistributed: Natural cement, gypsum, and minerals whose value

must be concealed for particular %ears (indicated in appropriate

column by footnote reference 3). Excludes value of clays used for

cement (1951-53) 303,946 | ..o 386,847 |- 10, 137, 870 9,721,342

Total Kansas. . oo 400,087,000 |.__.._______ 403,370,000 |- ______ 413,231,000 [---___-____. 6 449, 587, 000
KENTUCKY

[0 3£ 880, $5, 274, 285 880, 874 $5, 101, 266 711, $3, 118, 352 571, 481 $2, 994, 926

L N 74,972,335 | 366, 686,901 | 66,114,341 | 317,386,725 | 65,060,478 | 302,871,877 | 56, 964, 408 236, 736, 940
FIOrSpar. .o oo oo e 68, 63 , 334, 485 48, 308 1, 863, 262 47,244 493 35, 831 , 510,
Lead (recoverable content of oree, eto.). 107 37,022 60 19,3 52 , 80 21,
Natura] gas (marketed production)_..__._______. 76, 097 16, 513, 000 78, 427 15, 934, 000 71,405 15, 638, 000 72,13 16, 579, 000
Natural-gas liquids:

Natural gasoline. ... ... _. 11,130 799, 000 30, 660 2, 191, 000 35, 406 2, 394, 000 28,224 1, 552, 000

LP-g 79, 842 2, 129, 000 156, 198 3, 963, 000 176, 232 4, 993, 000 189, 966 5,066, 000
Petroleum (crude). 11, 622 32, 190, 000 11, 918 32, 890, 000 11, 518 33, 520, 000 413,791 | 440,270,

and and gra: 2, 801, 639 2,434,799 | 3,334,261 2,656,053 | 3,052,155 2, 899, 932 , 729, 606 4, 401, 793
Stone (except limestone for cement, 1951-53) --| 7,048,771 609, 609 | 98,817,859 | #10,816,707 | 87,429,505 | ¢&9,268, 237 | 10,129, 725 13, 285, 786
Zing (recoverable content of ores, et¢.) . -« - oo ... 3, 1,258, 348 , 280 1, 088, 960 112, 470 4568 98, 928
Undistributed: Native asphalt, cement, stone (dimension sand-

stone, 1952-563.) Excludes value of clays used for cement (1951-53).- |- -~ oo __ 3,997,061 | ... 4,535,564 |- ... 4,811,752 |-cececaees 5, 625, 951
Total Kentueky ..o oo ccm e e 442,264,000 [-neeeeoeoo-- 398,446,000 |--ooceemnnan 381,742,000 |oceceoeeueo- 6 327, 503, 000

For footnotes, see end of table.
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TABLE 5.—Mineral production in the United States, 1951-54, by States '—Continued

LOUISIANA
1951 1952 1953 1954
Mineral Short tons Short tons Short tons Short tons
(unless Value (unless Value (unless Value (unless Value
otherwise otherwise otherwise otherwise
stated) stated) stated) stated)
L) 0 S U 306, 542 $306, 542 390, 136 $433, 808 624, 427 $951, 612 3 (3)
ﬁazma}l gas l(lmaf(lixeted production)......_..... million cubic feet..| 1,054,199 61,143,000 | 1,237,143 82,889,000 | 1,293,644 | 106,079,000 | 1,399,222 | $124, 531,000
atural-gas liquids:
Natural gasoline and cycle products.... ... thousand gallons.. 657, 006 49, 202, 000 72, 042 48, 579, 000 665, 532 55, 421, 000 665, 070 54, 330, 000
LP-gases. do. 287 238 15, 374, 000 207, 444 14, 890, 000 287, 280 12, 654, 000 292, 226 11, 620, 000
Petroleum (crude) ?, 614, 680, 000 243,929 | 645, 090, 000 256, 632 | 721, 150, 000 4246, 558 | 4 722, 370, 000
Salt (ComMmMON) oo e 2, 7317, 149 7,662,179 | 2, 553, 448 7,807,603 | 3,061,234 9,189, 526 | 3, 088, 686 11, 101, 456
Sand and gravel. ... 7,419, 570 | 6,005,119 6,736, 524 | 4, 538, 387 5,162,248 | 7,910, 152 9, 686, 635
Sulfur (Frasch-process) - - - - - oo eeceeeeemee e g tons. . l 152, 821 25,400, 000 | 1, 449, 668 32, 015, 000 1 609 364 43,453,000 | 1,853, 563 49, 222, 394

Undistributed: Cement, gypsum, lime (1953-54), stone (exceptltme—
stone for cement, 195‘) and crushed limestone, 1954), recovered
elemental sulfur (1952—54), and minerals whose value must be
concealed for particular years (indicated in appropriate column
by footnote reference 3). Excludes value of clays used for cement

[T T Y [ I 6,490,505 | oo 9,959,888 {. ... 11,176,929 | cooomeennn 14, 367, 681
Total Louislana. ... i 787,678,000 |...oo_oo... 848,401,000 | ooocooooo. 965, 287,000 |- 13 996, 978, 000
MAINE
Cement. ..o ceeceeeae 376-pound barrels. .| 1,236,299 $3,182,918 | 1,457,250 $3, 750,483 | 2,001,464 $5,422,272 | 1,973,249 $5, 425,184
Clays... 21, 8 21, 88, 26, 050 26, 050 29, 661 27,476 26, 8 26, 872
Feldspar.. 154, 695 18, 644 147, 371 17,637 117, 090 (ﬂ) 3
.............................................. 36, 870 1,695 57, 541 2,428 73, 564 2, 350 99, 831
Sand and gravel 1,817,317 | 7,078,078 2, 187 531 8,071, 937 2,608,386 | 7, 460 620 2, 638, 143
Stone (except limestone for cement and 1ime, 1951~53) - . occoceeeen 644, 594 2, 582, 541 8 3186, 874 81, 795 768 8 248, 501 81, 215 439 | 1, 023 709 2,355, 385
Undistributed: Beryllium concentrate, columbium-tantalum con-
centrate (1951, 1953-54), gem stones (1951 and 1954), lime, mica,
quartz from pegmamcs or quartzite (1951-53), slate, stone (crushe
limestone, 1952-53), and minerals whose valtie must be concealed
for particular years (indicated in appropriate column by footnote
TOference 3) .- - - oo oo e cecc e mmecmm e 720,095 |- ceeeeooo.. 1,015,827 |occceaeean-- 1,038,883 |- oocooenaann 801, 140
Total Maine. - e oo cc e acm e e mme e [ aem e 8,516,000 |- -cueeceennn 8,981,000 |-ceuummunann 10, 503, 000 |- v-nvecnnnn. 18 10, 716, 000
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MARYLAND

756, 987 $1, 414, 342 771,922 $1, 426, 556 $671,164 | 881,135,700 627, 311 $1, 165, 747
588, 6351) , 781, % 587,903 2,694, 842 530, 590 2, 441, 605 421, 616 1,879,018
67,684 72,011 | 72,885 746,803 | 71,705 707,738 | 67,0814 685, 427
3,422 684, 000 2,372 460, 000 1, 408 268 000 1,394 2,
7,054, 488 8,170,851 { 6, 956, 640 8,136,697 | 7,379, 511 8, 919 088 | 10, 097, 800 12,171,613
Stone (except limestone for cement and lime, 1951-58) . .__._.__..__ 3,181,434 , 983, 380 | & 3, 391,679 86,330,443 | 8 3, 578, 250 '6, 275,124 | 5,064, 526 8, 265, 521
Undlistributed: Berylllum concentrate (1954), cement, greensand
marl (19564), mica (1954), potassium salts, quartz (1952), slate,
stone, (dimension limestone and erushed marble, 1952-53), recov-
ered elemental sulfur (1951), and talc and soapstone. Excludes -
value of clays used for cement (1951-63 8,396,886 §......--___. 7,051,145 {. .. ______. 7,337,486 {-ceeomcoonan 7,288, 888
Total Maryland..__ 26,153,000 §-coooa-_ 26,847,000 {- - __.._._ 27,085,000 |-ccomaeoaaan 0 30, 743, 000
MASSACHUSETTS
.............................................................. 150, 370 $167, 646 140, 148 $160. 371 152,117 $195, 837 128,998 $121, 049
leo (open-market) . ._._.__._.___ - 14,3. 318 | 1, 9330, 225 1332,135 1, 9399, 545 135, 383 2, 1.;2, ggg 1237, 836 1,709, 341
Quartz from pegraatites and quartaite. : 2,186 17,489 0] ® 0} N (i) (19)
Sand and gravel.............._...____.. - 7,232,088 5,592,640 | 7,645,728 6,128,744 | 7,308,190 5,030,804 | 9,640,274 8, 366, 409
Stone (except limestone for lime, 1951-53) . o oo oo oo ... 8 3,225,839 8 9 172 425 | 83,355,819 89,331,871 | 3,457,708 8,821,108 | 2,942,435 9,039, 590
Undistributed: Nonmetallie miferals... .-----.------ooooood oo 196, (1127 3 PR 752§ 1,368 | ocooeae 12,077
Total M husetts 17,077,000 |-cccccaene-- 17,812,000 {-aceoumeoae 17,191, 000 13 18, 851, 000
MICHIGAN
Cement.... ......_.._. ———— -376 d barrels. .| 14,112,639 | $35,121,324 | 14,760,783 | $36,819,042 | 15,853,096 | $41, 860,464 | 16, 711, 710 $45, 691, 867
Cms .............................................................. 1, 61;, gi?’ 1, 5%, gfli? 1,775,917 1,810,916 { 1,645,804 1,686,113 | 1,870,814 1,919, 204
Copper (recoverable content of ores, etc.) ... 24079 | 12,080,836 | 21,600 10,502, 316 24,007 | 13,831,678 | 23,593 | 13,019,870
YPSUIN. - oo e 1, 566, 276 4,402,725 { 1,487,642 4,200,418 | 1,446,973 ,091,002 | 1,603,279 8,035, 550
Iron ore (usable) ... ... ... tons gross Welght 13, 611, 621 81, 765, 748 11 779 366 76,088,935 { 13,312, 766 04,691,612 | 9, 709,187 70, 004, 504
Magnesium compounds from well brines (partly estimated
MgO equivalent. . 38,306 4,355, 820 38, 449 3,917,138 43,190 { . 4,591,922 37,038 4, 108, 766
Manganiferous ore (5 to 35 percont Mn)._.___.______. gross weight._ . 69, 626 8 22, 095 ®) 76, 251 3 15, 361 ®)
Marl, calcareous (exce| e(Pt for cement). ... . ... 178,010 96, 639 164, 519 86, 529 183, 685 72,781 106, 668 37,
Nawral gas (marketed production)... million cubfc feet_ - 11,194 1, 857, 000 9, 052 1, 322, 000 7,774 1,275,000 6,962 1,239,000
PR, i mmimmmmecmcmemmmcememmaan 20,180 , 100 29, 304 419, 856 25,439 257,176 27,847 429,116
Petroleum (crude). -oooocaaeeooooo thousand 42-gallon barrels. . 13,927 37, 880, 000 13, 251 35, 250, 000 12, 285 35, 870, 000 412,028 4 35, 600, 000
Salt (ComMmMON) ... e 5,137, 639 21,221,330 | 4,778,347 21,446,382 | 5, 127 387 22,171,988 | 5,063,633 29, 396, 812
Sand and gravel... -1 27, 540, 20, 976,632 29 193, 763 22, 400, 879 30 469 663 23, 170 802 | 32,040, 639 25 516 169

For footnotes, see end of table,
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TABLE 5.—Mineral production in the United States, 1951-54, by States '—Continued
MICHIGAN—Continued

1951 1952 1953 1954
Mineral Short tons Short tons Short tons Short tons
(unless Value (unless Value (unless " Value (unless Value
otherwise otherwise otherwise otherwise
stated) stated) stated) stated)
Stone (except limestone for cement and lime, 1951-53) ______.______ 20,851,733 | $17,514,720 | 17,973,685 | $15,770,816 | 21,615,686 | $17,639, 525 | 27, 758, 443 $21, 904, 517
Undistributed: Bromine, calcium-magnesium chloride, iron oxide
pigments (1954), lime, magnesium chloride (for metal), natural-
gas liquids (natural gasoline, LP-gases, 1952-54), potassium salts,
ground sand and sandstone (1951-53), and minerals whose value
must be concealed for particular years (indicated in appropriate
column by footnote reference 3). Excludes value of clays used
for cement (1951-58) v - oo ccmcmcacam oo R PR 19,412,250 |- ... 24,482,809 | oo.. 25,276, 772 29, 052, 541
Total Michigan - 258,471,000 |-ceeeomeanns 254, 518,000 |~-eeooaonoo 286, 487, 000 ¢ 280, 150, 000
MINNESOTA
L0 3£ RS 129, 942 $187, 605 113,492 $160, 408 91, 401 $149, 384 (3) @)
Iron ore (usable) ... _____.._..___.._. long tons, gross weight. | 78,164, 527 | 411,468,895 | 63,906,069 | 375,765,251 | 80,533,670 | 517,850, 509 | 48,613,338 | $319, 632, 491
Manganiferous ore (5 to 35 percent Mn). gross weight._| 1,010, 651 (0] 912,118 ®) 1,091, 491 3) 504, 057
Marl, calcareous (except for €OmMent) - - - oo oeococcmicccacaceae 3 1,549 1,449 722 G 3 3) 3
Sand and gravel . ______________________________ --| 17,229, 526 6,008,994 | 19, 825,157 6,808, 763 | 19,774, 411 7,304, 351 | 23, 848, 856 16, 318, 520
Stone (except limestone for cement and lime, 1951-63) ... __.__._.____ 81,906,407 | 95,613,157 | 82,394,178 | 85,498,177 | 2,270,528 6, 587,006 | 8 2, 629, 456 87,485,291
Undistributed: Abrasive stones, cement, iron oxide pigments (1954)
lime, peat (1954), stone (crushed sandstone, 1951 and 1954 an
crusfled basalt,