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FOREWORD

The activities of the Bureau of Mines fall broadly into three major

categories, which complement one another and together constitute a

-comprehensive and logical program of Government aid in the conserva-
tion and orderly development of the national mineral resources.
Briefly stated, these activities are grouped as follows: (1) Health and
safety work—the improvement of health conditions and the preven-
tion of mine accidents—thus contributing not only to the preserva-
tion of life but also to the elimination of the human suffering and
economic waste caused by needless accidents; (2) technologic investi-
gations concerning methods used in the mining, preparation, treat-

ment, and utilization of mineral substances, to assist in the more -

efficient production of minerals and thus promote the conservation
of natural resources through the elimination of waste; (3) the com-
pilation and dissemination of basic statistics of the mining industries
and the study of economic trends, including all of the phases through
which the products of the mines pass before entering into their final
uses, thus contributing to the knowledge necessary for the systematic
production and conservation of irreplaceable national resources.

Within the last-named group of activities lies one of the most
important duties with which the Bureau of Mines has been charged
by Congress—that of presenting to the public annually an economic
and statistical review of the mineral industries of the United States
and the uses to which our mineral wealth is put. The publication of
this annual survey of economic developments in the various branches
of the mining industry is one of the functions assigned to the Economics
and Statistics Branch of the Bureau. The first report in the series
of publications presenting the statistics of the mining industry was
made under the auspices of the Treasury Department, for the year
1866. The collection of mineral statistics was assigned to the United
States Geological Survey upon its establishment in 1879, and was
placed on a permanent basis by Congress in 1882. The responsibility
for this work was transferred to the Bureau of Mines in 1925. The
present Minerals Yearbook represents a service of more than 70 years
standing and marks the fifty-seventh year of a continuous annual
.record of economic developments in the mineral industry.

In the 1937 volume have been included the fundamental statistics
formerly carried in the statistical appendix. Publication of the
appendixes has been discontinued, effecting a considerable saving in
cost and an improvement in service in that all essential information
is now combined in a single complete volume.

' Jorn W. Finca, Director.

JunE 21, 1937.
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INTRODUCTION

Measured in terms of capital investment, value of products, or
number of workers employed, mining ranks last among the four
primary industries of the United States. These conventional yard-

- sticks, however, are not altogether accurate indicators of the impor-

tance of mining in our national economy. Actually mining is coordi-
nate with manufacturing, agriculture, and transportation because
each of these primary industries is critically dependent upon the
products of the mines. Manufacturing draws on the minerals both
for its machines and for the power to operate them. The products
of the mines constitute nearly two-thirds of the revenue freight handled
by the railroads and about one-fourth of the ocean-borne traffic.
Even agriculture now leans heavily on minerals for its fertilizers and
its implements of cultivation and harvesting. Moreover, minerals
are necessary to link the farms with the markets. The products of
the mines, in fact, form the material basis for modern industry.

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

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

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

in response to the demand for more timely service, the date of publica-
tion was advanced by approximately a year. Another change is
introduced with this volume. Since 1933 it has been the practice
of the Bureau to issue the complete report as promptly as possible and,
for the few industries for which final statistics were not available,
to release supplemental chapters giving the detailed figures. These
chapters were later assembled and published in bound form as.
the Statistical Appendix to the Yearbook. As final figures for
virtually all branches of the mineral industry except coal, petroleum,
stone, and a few others are completed in time for publication in the
Yearbook, the practice of issuing the supplementary appendix chap-
ters has been discontinued. For the few industries for which final -
statistics are not available, the revised and detailed information will
be summarized in mimeographed releases and included in the Year-
book for the succeeding year. This change will result in considerable
saving and, in addition, will have the advantage of bringing together
in a single reference volume all the essential information concerning
the mining industry.

Like its predecessors, Minerals Yearbook, 1937, has been made pos-
sible by the cooperation of those interested in mining. It is a pleasure
to acknowledge the generous support of the thousands of individual
producers, distributors, and consumers and of the many public officials
and agencies that have supplied information. In addition, the Bureau
is indebted to a large number of trade associations for liberal contri-
butions and advice.!

Maintenance of continuity of data and uniformity of statistical
presentation throughout the Minerals Yearbook volumes has been
effected largely through the work of M. B. Clark.

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

H. H. Hucaes.
¥ June 21, 1937,

1 Indigziguals and agencies cooperating in the Yearbook program are listed in detail in Minerals Yearbook,
1936, p. .



PART I. SURVEY OF THE MINERAL
INDUSTRIES

REVIEW OF THE MINERAL INDUSTRY

By Ricearp J. Lunp

SUMMARY OUTLINE

1| Reserves. .. i 21
Legislation, investigations, and court decisions
affecting the mineral industry. ... ....____
Foreign trade_ -« oo aeeooo_.
Impc%rtant foreign developments affecting min-
erals.

Accompanying the vigorous, sustained, and well-diversified business
improvement during 1936, the industries engaged in mineral extrac-
tion in the United States continued to make marked recoveries from
the curtailed activities of depression years. Taking the average for
1923-25 as 100, the Federal Reserve index of total industrial produc-
tion rose from 90 in 1935 to 105 in 1936, a gain of about 17 percent.
On the same basis, the index of mineral production rose about 14
percent—from 91 in 1935 to 104 in 1936. These gains are all the
more striking when account is taken of the fact that extraordinarily
severe winter weather and disastrous floods caused a mild recession
in industrial activity during the first 3 months of 1936. So vigorous
was the rise after March that the index of total production stood at
121 for December, which was the highest since October 1929.

The major factor contributing to this gain, and of vital importance
in reviving the mineral industries, was the abrupt rise in production
of durable goods. (See fig. 1.) The release of pent-up demand was
in full swing for such articles as automobiles, busses, trucks, railway
passenger and freight cars and rails, locomotives, electric refrigerators,
air-conditioning equipment, heavy and light machinery of all types,
radios, and dozens of other commodities of the durable type, and
many industries in this group established new production records in
1936. Replacement of worn-out and obsolete equipment of all kinds
by industry and by private individuals, long postponed during the
depression years, became a major force during the year. Destruc-
tion of hundreds of millions of dollars in property of various kinds
by the widespread floods early in 1936 doubtless contributed to this
movement.

Typifying the result of this revival of demand for durable goods was
the iron and steel industry, which steadily increased output of ingot
steel from about 51 percent of capacity in January 1936 to 78 percent
in December; the average for the year was about 68 percent compared
with 49 percent in 1935. Not. only were increased operations in this
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industry illustrative of the effects of such long-dormant needs to
replace equipment, but, by its phenomenal expansion in finishing
capacity through construction of six huge continuous sheet and wide
strip mills in 1936,' the steel industry also typified the replacement
and modernizing movement itself. Apparently much remains to be
done in revivifying such divisions of the industry as coking, blast-
furnace, and soaking-pit capacities.?
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FIGURE 1.—Production of durable manufactures compared with nondurable manufactures, in comparable
units and adjusted for seasonal variation, 1929-36. Data compiled by Federal Reserve Board from figures
included in its index of manufactures.

.. Increased earnings by the railroads effected by greater freight and
passenger traffic finally permitted expenditure of large sums in replac-
ing freight cars, passenger cars, locomotives, and worn rails. Earlier
success in meeting airplane and motorbus competition for passenger
traffic by speeding up schedules and modernizing equipment resulted
in addition of many more deluxe streamlined Diesel or steam units.
The automotive industry continued its upward climb toward peak
production levels with an output of 4,616,857 units (3,807,371 passen-
ger cars and 809,486 trucks and busses), in the United States and
Canada. The Canadian production is included, since much of it
consists of assembly of parts brought in from the United States.
The increase over 1935 is all the more impressive, since that year
witnessed the introduction of two new yearly models.

Salient statistics of the American automobile indusiry, 1929 and 1932-36

Production

United States and Canada 1

United States 2

Passen-
ger cars

Trucks

Total

Passen-
ger cars

Trucks

Total

Registra-
tion 3

Ex-
ports 4

4,794,898
1,186, 185
1, 627, 361
2, 270, 566
-| 3,387,806
3,807,371

826,817
245, 282
358, 548
599, 307
732, 005
809, 486

5,621,715
1,431,467
1,985, 9C9
2, 869, 963
4,119,811
4,616, 857

4, 587,400
1,135,491
1,573, 512
2,177,919
3, 252, 244
3,676,063

771,020

778,472

5,358, 420
1,370, 678
1,920, 057
2,753,111
3,946,934
4,454, 535

26, 501, 443
24,115,129

28,221, 291

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

2 Bureau of the Census.
3 Bureau of Public Roads.

4 Bureau of Foreign and Domestic Commerce.

1 Campbell, T. C., Continuous Strip Mill: Iron Age, Jan. 7, 1937, pp. 131-134.
3 Knox, J. D., Present Steelmaking Facilifies Show Significant Weaknesses If Rush of New Business
Continues: Steel, Jan. 4, 1937, pp. 109-116,
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Truck and bus production in the United States reached a new
record, as did total registration of motor vehicles. ‘

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

Relation of various metals and mineral products used by the automotive indusiry,
in manufatl;turing and repairs, to total consumption in the United States, 1932-36
n percent

. Lubri-
Alumi- s Plate | Gas-

Steel |Copper| Lead | Zine |, Tin | Nickel glass | oline ca(.)%lslg
17.1 1.1 33.8 6.0 22.9 12.3 28.8 43 85 57
19.2 15.4 35.4 7.1 23.5 1.1 24.0 40 85 57.5
210 18.0 38.8 12.2 15.0 13.3 29.6 70 89 59
24,8 20.0 36.8 16.1 20.0 13.2 30.5 76 89
21 17 35 15 16 13 28 72 89 59

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

2 Preliminary figures.

It should be clearly understood that these data represent percentages
used not only in manufacturing new motor vehicles (trucks and busses
included), but also in repairs and replacements to old vehicles. Lead
going into battery replacements (which in normal times is largely a
revolving supply, since old battery plates are remelted and re-formed
into new ones with little loss) is the outstanding case of repair or
replacement usage. The increase in the zinc figures is worthy of
note, as it was doubtless brought about by the expanded use of zinc
die castings for decorative features and other intricate, unstressed
parts. The employment of steel in motor vehicles needs no further
explanation, except perhaps notation of the fact that the movement
toward all-steel bodies and streamlining has tended to raise the amount
of steel used per pound of car weight. It has been estimated ® that
about 150 pounds more steel per car was used in 1936 than in 1935.
Copper is the chief constituent of the radiator and electrical parts;
tin and lead are in the solder in the radiator and in the numerous
bearings; aluminum is in pistons, crankcases, and cylinder heads of
many models; and nickel is in special alloy steel or iron used in such
highly stressed parts as shafts, gears, steering apparatus, and crank-
shafts, and as an undercoating for chrome-plated equipment.

An infant branch of the automotive industry, progressing by leaps
and bounds, is the passenger trailer business. Production totaled
about 60,000 units in 1936 compared with 27,500 in 1935; estimates
for 1937 production are around 80,000 units. Possible limitations on
the future trailer market and other interesting features of the business
were discussed by Applegate.*

The position of utility corporations, large consumers of fuels and

_ copper, was improved in 1936 by a new record in electricity produc-
tion. A total of 114 billion kilowatt-hours of electricity was produced
compared with 99 billion in 1935 and 97 billion in 1929. The ratio of
64 percent generated by fuel power and 36 by water power in 1936 was
almost identical with 1929, but represented a small gain for fuel power

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

Annalist, Mar. 26, 1937, p. 475.
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compared with 1935. Consumption of gas in electricity generation
reached a new record figure of 156 billion cubic feet in 1936. The
steady trend toward better conversion efficiency was continued in 1936
by a reduction in consumption of coal and coal equivalent of other
- fuels per kilowatt-hour generated to 1.44 pounds. Comparable
amounts were 1.46 pounds in 1935, 1.69 pounds in 1929, and 3.2
pounds in 19195 Recent development of 4 new type of high-pressure
steam turbine that generates additional current while still delivering
enough exhaust steam to existing generators to keep them in normal .
operation has permitted increased output with only modest capital
expenditure.® To what extent a new type of multiple cable 7 may
affect the demand for copper for telephone lines in the future is difficult
to say. Competition by aluminum doubtless was a factor in the
development of a new type of hollow copper cable to transmit current
of record high voltage from Boulder Dam to Los Angeles.?

Although still far below normal in activity, the construction industry
made important gains in 1936, which aided materially in the business
revival. The Federal Reserve index for value of total construction
contracts awarded (based on data from F. W. Dodge Corporation)
rose to 55 in 1936 compared with 37 in 1935 (1923-25 average=100),
an increase of about 49 percent. Though achieving substantial gains
in 1936, residential building lagged far behind all other types of con-
struction activity combined. As a result of the comparatively low
volume of construction, mineral industries supplying materials pri-
marily used in building, such as brick, cement, lime, sand and gravel,
gypsum, and building stone, were still considerably depressed. The
possibility that construction costs would advance at a more rapid
rate than income of potential builders threatened to curb effectively
the upward trend now under way.

The farmers’ situation continued to improve, in spite of another
drought year, with a cash income estimated by the Bureau of Agri-
cultural Economics at $8,100,000,000 in 1936, compared with $7,201,-
000,000 in 1935 and $10,417,000,000 in 1929. This gain in his income
was much greater than the rise m cost of manufactured goods he con-
sumes, judging from available indexes, thus raising his net income and
purchasing power. Mineral industries benefiting directly from in-
creased farm income are those engaged in producing phosphate and
potash (for fertilizers) and arsenic (for insecticides). Indirectly, the
great majority of mineral industries gain through the farmers’ larger
purchases of automobiles, trucks, tractors, farm implements, gasoline,
radios, electrical machinery, fencing, and the many other manufac-
tured articles needed to improve his living and working conditions.

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

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

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

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

7 Nation’s Business, One Cable-—240 Conversations: April 1937, p. 28.

8 National City Bank of New York, Economic Conditions, Governmental Finance, United States Securi-
ties: June 1936, pp. 89-90.
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together with machinery and motor vehicles) increased to $597,000,000
in 1936, compared with $536,000,000 in 1935 and $1,276,000,000 in
1929. Imports increased at a more rapid rate to $332,000,000 com-
pared with $281,000,000 in 1935 and $702,000,000 in 1929. These
totals for imports include the value of materials imported in bond for
refining and export (important in the case of copper and less so in
oil and other commodities), since these values automatically are listed
by the Bureau of Foreign and Domestic Commerce as a domestic ex-
- port, inasmuch as their form has been changed. Improvement in
foreign trade in minerals is attributed to various factors, chiefly im-
proved industrial conditions throughout the world, rearmament, and
the effect of reciprocal trade agreements already negotiated by the
United States acting as a wedge, at least, in the huge task of breaking
down artificial and costly trade barriers.

Industrial employment and pay rolls in 1936 increased steadily
and at a more rapid rate than the cost of living, resulting in a consider-
able increase in real wages to the average worker. Judging from
Department of Labor indexes, the greatest increase in employment
in important mineral-extraction industries was made in metalliferous
mining, but substantial pay-roll gains were registered both in metal-
liferous and bituminous-coal mining. Unemployment, although con-
siderably reduced, was still anr important unsolved problem.

A continued moderate rise in annual average commodity prices in
1936 was led by raw materials and semimanufactured goods, both of
which rose in price more rapidly than did finished products. Starting
late in 1936, both ferrous and the common nonferrous metals began
a spectacular price rise, which continued unabated into the first quarter
of 1937. These advances represented in part the results of increasing
costs of labor and materials used in their production, but for non-
ferrous metals the control was completely in the hands of the London
Metal Exchange. War fears, with concomitant record peacetime
rearmament programs, together with considerable speculative dealing,
provided the impetus for the runaway market that developed in
London for copper and lead and later for zinc and tin. Heavy forward
buying, precipitated by the conviction that the upward trend would
continue, accompanied the movement.

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

PRODUCTION

Trends in the production of important minerals and metals, plotted
on ratio paper for convenient comparison of relative rate of change
between different commodities, are shown for 1927-36 in figure 2.
For the common metals, the figures represent primary production from
domestic ores, with no secondary metal included. Aluminum gained
most rapidly, with an increase of 88 percent, over 1935 production,
copper followed with a 61-percent increase, and iron ore was a close
third with a rise of 59 percent. Anthracite, with a gain of only 5
percent over 1935, made the poorest showing. New all-time records
were made in production of crude petroleum and natural gas, whereas
aluminum remained practically at the 1929 level and just below the
1930 record output. Silver output was back to the levels of the late

153336—37——2
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twenties, though still 20 percent below the record 1915 production;
and gold output (including the Philippine Islands) was the best since
1916 and only 12 percent below the 1915 peak production. Compared
with 1929 levels of output lead in 1936 still showed the poorest net
recovery. 'The marked rise in output of bituminous coal reflected
the spurt in iron and steel activity, increased power consumption, and
the rise in commercial stocks. , ' ,
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F1GURE 2.—Trends in production of important minerals and metals in the United States, 1927-36.

Trends in the production of minerals compared with the output of
automobiles, iron and steel, and all manufactures, as indicated by index
numbers compiled by the Federal Reserve Board, are shown in figure
3. The relative rise in 1936, compared with 1935, was virtually the
same for minerals, automobiles, and all manufactures; the increase in
iron and steel production far surpassed gains in the other fields shown.
The monthly production record in 1936 of all minerals, total manu-
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factures, iron and steel, automobiles, and cement, together with value
of construction contracts awarded, as mdlcated by adjusted index
numbers of the same agency, are shown in figure 4. Except for
cement and construction contracts, most of the production levels lie
slightly or well above the 1923-25 monthly average; the spectacular
record of iron and steel is again evident.
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FI1GURE 3.—Comparison of trends of physical volume of production for minerals, iron and steel, automobiles,
and all manufactures in the United States, 1928-36. All indexes from Federal Reserve Board data.
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FIGURE 4.—Comparison of trends of physical volume of production for minerals, total manufactures, iron
and steel, automobiles, and cement, and the value of construction contracts awarded in the United States
in 1936, by months. All data from Federal Reserve Board; indexes adjusted for seasonal variation.

PRICES

Price trends of important minerals for 1927-36, on ratio paper for
convenient comparison, appear in figure 5. The ﬁgures used in most
instances represent average unit value received by the producers
rather than average market quotations. The most marked increases
for 1936 over 1935 are accredited to copper and zinc, with silver and
lead only slightly behind. Probably the most striking feature of
prices in the entire mineral field during 1936 was the control exercised
over the copper and lead markets by the London Metal Exchange
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during the latter part of the year and extending into 1937. General
business revival, effected in part by record rearmament activities,
coupled with recurring crises threatening world peace, made a perfect
background for speculators, and prices for copper and lead started a
pronounced upward climb during the latter part of 1936, culminating
In an evem more spectacular rise early in 1937, when zinc and tin
followed suit. The average monthly price for electrolytic copper
c. 1. f. European ports rose from 9.10 cents per pound in June to 11.13
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FIGURE 5.—Price trends of important minerals in the United States, 1927-36.

cents in December; pig lead for New York delivery rose from an
average of 4.60 cents per pound in October to 5.55 cents in December.
Zine prices were sluggish in comparison, having risen only from an
average of 5.16 cents per pound, New York, for prime western, in
July to 5.65 cents in December. Much of the tonnage of copper pro-
duced during the latter part of the year doubtless was sold at prices
substantially below those prevailing in the open market at the time
of delivery, since heavy forward buying was made below the 10-cent
level in midyear. Each advance in the London price was followed by
a boost in the New York price, presumably to insure domestic con-
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sumption of domestic copper supplies. This resulted in what was
referred to by The London Mining Journal as a “‘vicious circle * * *
of competitive advances between New York and London * ook kD

Trends in the prices of fuels, metals, and cement compared with
prices of all commodities, 1928-36, as measured by index numbers
compiled by the Bureau of Labor Statistics, are shown in figures 6
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FI1GURE 6.—Comparison of trends of prices of minera] fuels and of all commodities in the United States,
1928-36. All data from Bureau of Labor Statistics.

and 7. The index for prices of petroleum products appears relatively
low, because 1926, used as a base, witnessed the highest levels of
petroleum prices since 1920.

The effect of the price rises of late 1936 in reopening dormant,
relatively high-cost operations was not evident immediately, although
announcements made at the year’s end by several companies forecast
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‘F1GURE 7.—Comparison of trends of prices of metals and cement and of all commodities in the United States,
1928-36. All data from Bureau of Labor Statistics.

a pronounced movement in this direction in 1937. Production at
mines already in operation was increased gradually to practical ca-
pacity near the close of the year. It isalmost axiomatic that greatest
production occurs under high prices, and the smallest production
under low prices. How well this statement is borne out for six impor-
tant mineral commodities is shown in figure 8, in which production is
plotted as ordinates and price as abscissas on separate charts for
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copper, lead, zinc, portland cement, bituminous coal, and petroleum
for 1922-36. Reasonably good straight-line trends from arge pro-
duction at high prices to small production at low prices are shown
for copper, lead, zine, and bituminous coal. Portland cement described
a rather wide orbit, counterclockwise, as points were plotted from the
early twenties to the middle thirties, the significant feature being the
trend in the late twenties toward higher production at decreasing
prices. The trend displayed by petroleum appears contrary to that
shown by most of the other commodities, with a distinct tendency
toward higher production at lower prices. :
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STOCKS

The tendency in 1936 toward reduction in stocks of important
minerals was particularly marked for those held by producers of
copper, lead, and zinc. (See fig. 9.) At the end of 1936 zinc stocks
represented little better than a month’s supply. The decrease in lead
stocks was not quite as large, proportionately, as the depletion of
copper and zinc stocks, but 1t was a healthy sign of improvement of
the decidedly unhealthy stock situation as regards lead that still
prevailed at the end of 1935. It should be clearly indicated that a
considerable part of the reduction of producers’ stocks of copper,
lead, and zinc may have been and probably was accounted for by
transfers to invisible stocks held in the hands of consumers. Unfor-
tunately, no data are available to aid in exactly solving this problem,
but reports from reliable sources indicate that for copper, such trans-
fer of stocks was considerable. Visible supplies of tin in the United
States, which had dropped to a very low level at the close of 1935,
were at a much higher level at the end of 1936 but still represented
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less than a month’s supply. Bituminous coal held by consumers
continued the increase evident since 1932. Uncertainty as to future
supplies, due to the troubled labor situation at the close of the year,
doubtless contributed to the increase of stocks. Stocks of iron ore
at furnaces and lower lake ports, although slightly larger than at the
close of 1935, were much lower than during the middle and late
twenties. Stocks of iron ore at the mines, mainly in Michigan and
Minnesota, were the smallest since 1907.
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FIGURE 9.—Trends in mineral stocks in the United States, 1927-36.
EMPLOYMENT AND PAY ROLLS

Measured by the index numbers compiled by the Bureau of Labor
Statistics, employment in mineral-extraction industries was still far
below that in the entire manufacturing group in the upward move
back to 1929 levels. Anthracite, metalliferous, and noametalliferous
mining (including quarrying) still employed only 50 to 60 percent as
many men as in 1929. Bituminous-coal mining and crude-petroleum-
producing industries, while considerably better than the group cited,
were still 20 to 25 percent below 1929 figures. Industries closely
related to mining, including smelting and refining of metals and
petroleum refining, showed in general a better record of employment
than did all manufacturing. Employment in the cement industry was
still about 36 percent less than in 1929.
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The pay-roll trends follow fairly closely those for employment in the
industries cited. Trends of employment and pay rolls in mineral-
extractive industries compared with manufacturing for 1930-36, are
shown in figure 10 and those for closely associated industries may be
found in figure 11. The index numbers used in constructing the charts
appear in the following table:

Indexes of employment and pay rolls in mining and associated indusiries compared
. with indexes of employment in all manufacturing industries, 1930-36 1

[1929=100]
Industry 1930 1931 1932 1933 1934 1935 1936
Employment:
Mineral extraction:
Anthracite mining._ . _____ ... 93.4 80.5 62.5 51.7 59.6 53.2 51,
Bituminous-coal mining.._._ 93.4 83.2 67.4 67.9 77.2 76.7 79.0
Crude-petroleum production 87.4 65.7 55.3 62.2 77.7 74.9 72.9
Metalliferous mining_____________._.__ 83.2 59.1 36.5 34.6 41.6 47.3 60.3
Quarrying and nonmetallic mining...| 84.3 67.4 49.0 4.9 48.9 46.0 49.5
Associated industries:
Smelting and refining 2 _________._._.. 87.0 59.6 45.3 47.0 64.7 76.9 85.5
Blast furnaces, steel works, and roll-
ing mills 87.5 66.3 56.0 68.8 81.0 85.7 |  97.8
Cement manufacturin; 93.7 72.9 50.7 47.4 57.3 57.6 63.6
Petroleum refining. ... 100.4 85.4 79.3 85.6 95.1 93.8 95.1
All manufacturing 87.2 73.8 62.6 68.8 78.8 82.1 87.8
Pay rolls:
Mineral extraction:
Anthracite mining_______________._. 95.3 75.4 53.7 45.8 55.9 47.5 45.7
Bituminous-coal mining_______ | 8L3 57.5 35.6 37.8 54.2 58.2 70.8
Crude-petroleum production | 85.9 61.7 4.1 4.1 56.9 57.9 58.6
Metalliferous mining. | 78.0 44.8 21.6 20.6 26.7 33.9 48.4
Quarrying and nonmetallic mining___| 79.3 53.4 29.1 24.7 29.6 30.7 38.9
Associated industries:
Smelting and refining 2_______________ 46.2 26.8 27.6 40.0 51.1 63.9
Blast furnaces, steel works, and roll-
ingmills. .- —oocoo_.o__._____.] 80.0 48.9 25.0 37.0 50.5 63.7 85.4
Cement manufacturing. 89.8 61.2 32.1 28.4 40.6 42.7 55.5
Petroleum refining. 100.9 8L.9 67.7 68. 4 77.6 8L.7 87.0
All manufacturing. _ ... ____________ 81.1 61.8 42.5 45.3 57.7 65.4 75.5

1 All data from Bureau of Labor Statistics. Indexes for industries associated with mining and for manu-
facturing converted to 1929 as 100.
2 Copper, lead, and zinc smelting and refining.

During 1936 the Bureau of Mines cooperated with the Census of
Business in a canvass of mines and quarries for 1935 data on the most
important items usually obtained in the decennial census of mines and
quarries, including employment. Preliminary reports for various
mineral industries have already been released, but summarized data
for the entire mining and quarrying industry are still unavailable.

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

Detailed study has been made of a considerable number of mineral
industries wherein employment is a significant factor in the national
picture, including coal, o1l iron, copper, lead, zinc, and silver, gold,
cement, phosphate rock, gypsum, and stone. The general procedure
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followed was to correlate employment and production data over a
period of years to determine the trend of labor productivity in terms
of units of material produced per man-hour or man-shift, followed by
a study of the numerous variable factors important in" determining
the productivity trends. These studies are nearly completed, and
some of the salient facts available are described in the chapter on
Progress in Mine Mechanization.

A report °® issued early in 1937 summarized the problems in the
study and presented preliminary findings for inclusion in the recent
report of The National Resources Committee on Technological Trends
and Their Social Implications. Exploratory trends presented on page
36 of the Weintraub report indicate that in mining, about 20 percent -
less labor would have been required for the same output in 1934 as
was needed in 1920; and in manufacturing, about 44 percent less labor
would have been needed in 1934 as was required in 1920 for the same
output. Detailed results of these various productivity and employ-
ment studies will probably be available late in 1937. .

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

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

In coal mining the forces making for labor displacement are strong enough to
be a cause of some concern. In metal mining, also, the chances of expansion (in
employment) beyond the level of the 1920’s seem unfavorable. In oil and gas,
gn E‘he other hand, the trends point to an increase in (total) labor requirements.

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

INCOME

Price increases for minerals and products, together with almost full
capacity operations during the latter part of the year, caused a
marked rise in the earnings of industries engaged in mineral extraction
in 1936. The influence of the amount of output in controlling net
Income 1is a very important factor in mining, where overhead com-
monly is large on operations, whether they produce at high or low
rates. .

Preliminary figures compiled by the Bureau of Mines from data for
individual companies published by Standard Statistics Co. reveal that
78 large companies engaged in mineral extraction and processing had a
total net income of $646,511,000 in 1936 compared with $349,586,000
in 1935, an increase of about 85 percent. The total invested capital in
1935 was $11,319,830,000, so that the proportion of net income to
invested capital was about 5.7 percent in 1936, compared with 3.1
percent in 1935. These figures compare with an estimated proportion
mDavid, and Posner, Harold L., Unemployment and Increasing Productivity: National
Research Project on Reemployment Opportunities and Recent Changes in Industrial Techniques, Phila-
delphia, Pa., March 1937, 75 pp.

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

i1 Tryon, F. G., Read, T. T., Heald, K. C., Rice, G. S., and Bowles, Oliver, Technology and the Mineral

Industries: Rept. E-1, Mineral-Technology and Output_-per-Mgn Studies, National Research Project,
WPA, in cooperation with the U. S. Bureau of Mines, Philadelphia, Pa., April 1937.
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of earnings to invested capital of 9.2 percent for 403 industrial com-
panies in 1936 compared with 5.9 percent in 1935. The 1929 figures
were 8.8 percent for the same companies engaged in mineral extraction
and processing and 10.6 percent for the same 403 industrial companies;
the 1932 lows were —0.9 and 0.3 percent, respectively. = Although
earnings fell at a more rapid rate for mineral industries than for all
industries during the depression, recovery has taken place at a faster
pace also. The relative position of different branches of the mineral
industry with regard to the relationship between net income and in-
vested capital during the past 10 years is shown in the following table:

Percentage of net income or loss on invested capital of companies operating in various
branches of the mining industry and in all industry, 1927-361

Num-
Industry berof | 1927 | 1928 | 1929 | 1030 | 1931 | 1932 | 1933 | 1034 | 1935 1936

panies
Coal 71-0.7| 1.1 1.3 11| 0.4|-1.6 |-1.7| 0.5[-17|—12
Oil producing and refining._.___ 2% | 4.7| 88| 88} 8.9 |—9| L1 | L5 27| 43 6.9
Ironandsteel .. ..ooo_..___ 18| 40| 50| 84| 3.8|—.8|-3.6 [—1.8| —.6 .8 3.4

Nonferrous metals:

Copper, lead, and zinc..... 13| 67125144 29| —.4(-3.6|—1| L6 3.8 7.1
Miscellaneous. - - - coeeaae 8| 71| 9.1110.0 | 4.8 1.0 |-1.6| 22| 3.8| 6.4 9.4
Total nonferrous metals._ 21| 6.9 (111|126 | 3.7 .2 |—-2.7 .8| 2.5 4.8 8.0
Asphalt and cement_._._._.___ 6| 76| 7.1 6.3 | 54 .11-85 =22 | —.2 ..o 3.6
Total minerals_ . o_ooco.o_ 78| 46| 7.6 | 88| 39| —.5|—.9 .3 L6 3.1 5.7
Allindustrial. .o cvoooeeeeee 403 | 8.0|10.0 | 10.6 | 6.0 | 2.3 3| 25| 39| 59| 39.2

1 Compiled from data published by Standard Statistics Co. Net income represents amount available
after depreciation and fixed charges.  Total invested capital includes funded debt, common and preferred
stock, capital reserves, and surplus. .

s :8 f}s%im%ed by the Bureau of Mines on the basis of data for individual companies published by Standard
istics Co.

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

Coal companies in 1936 were still unable to show a consolidated net
operating income; iron and steel and asphalt and cement companies
exhibited modest returns of about 3.5 percent; oil producing and
refining and common nonferrous metals (copper, lead, and zinc)
producing companies earned returns of about 7 percent; and the highest
returns, 9.4 percent, were made by a group of companies producing
miscellaneous nonferrous metals. The greatest improvement in 1936
compared with 1935, was achieved by the iron and steel group, which
attained better than a 400-percent increase.

It should be borne in mind that these figures represent only a sample
of the entire mineral industry, and, furthermore, that a significant
proportion of the companies included in the sample represents com-
pletely integrated units, from the mining of raw materials to the
marketing of finished manufactured products. As an example, the
26 oil-producing companies, most of which are important refiners
and marketers of products, earned about 67 percent of the net income
in 1936 of the 78 mineral companies included in the sample.

Quite a different picture is revealed by the records of the Bureau
of Internal Revenue, United States Treasury Department. Salient
features of income, assets, and dividend payments of companies
engaged in mining and quarrying, in manufacturing, and in construc-
tion are shown in the following table and in figures 12, 13, and 14.
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Net income or deficit of corparations engaged in minipg and quarrying, total manu-
facturing, and construction, 192434, in mallions of dollars 1

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

Mining and quarry-
i

ng. ..o —66.9| 243.6| 272.3| 29.4| 125.3| 232.1| —44.3|—254.8| —224.4/—176.4] —8.6
All manufacturing...|2, 763. 5(3, 701. 1|3, 708. 1|3, 087. 6/3, 910. 5|4, 405. 8|1, 117. 7| —823.0{—1,806. 4| 204.0| 978.4
Construction._______ 90.7) 113.1) 108.9| 111.7[ 99.5 108.3| 68.1| —30.3| —110.4| —67.8|—34.4

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

It should be stated and emphasized at the outset that these statis-
tics are not comparable with those included in the sample previously
cited. The main feature in which they differ is that the sample
includes large integrated steel and oil-refining industries under min-
ing, whereas the Bureau of Internal Revenue includes these as sub-
groups under manufacturing. Although information on the net
income of these subgroups is available in published form data on the
total assets or liabilities and total cash and stock dividends declared
by companies classified as subgroups under manufacturing are not
available from published sources. Because of this, it was impossible
to add these to the mineral extractive group to obtain better com-
parability. ’

Another feature in which the two sets of figures may differ materially
is in the methods of determining what constitutes ‘“net income.”
The figures taken from reports of the Bureau of Internal Revenue
represent “‘statutory net income less statutory deficit” and do not
include tax-exempt income under receipts or Federal income tax under
deductions. Net income as generally computed by corporations in
their operations reports includes the tax-exempt income under receipts
and also the Federal income tax under deductions. Also, a few com-
panies included in the sample report net income before depletion and
other miscellaneous charges.
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Despite limitations in comparing the two sets of figures and lack of
details in Internal Revenue figures later than 1933, the data are
presented to indicate general trends in important financial items for
mining, manufacturing, and construction corporations for the 10 most
recent years for which details are available.

The assets or liabilities shown include only those corporations that
submit balance sheets. The percentages of net income or cash divi-
dend payments to total assets for the different industrial groups shown
are therefore a bit too high, since net income or cash dividend pay-
ments are totals for all corporations reporting, whether or not they
submitted balance sheets. The difference is small, however, inasmuch
as net income or deficit of corporations submitting balance sheets
generally amounts to well over 90 percent of the total net income or
deficit of all corporations reporting in the various groups covered.

The low level of the proportion of net income to total assets in
mining and quarrying compared with total manufacturing and con-
struction during the latter half of the twenties is a striking feature of
figure 14. When industries engaged in manufacturing were enjoying
average returns on income to total assets of from 5 to 7 percent, and
those in construction were getting 3.5 to 6.5 percent, concerns engaged
in mining and quarrying were averaging from —0.6 to only a little
better than 2 percent.

In the matter of cash-dividend payments to total assets, mining
and quarrying concerns have a somewhat better record when com-
pared with those engaged in manufacturing and construction; but
even here the showing is none too favorable,

NEW SECURITIES REGISTERED

Considerable information concerning new securities offered for sale
by mineral extraetive and related industries is now available from
reports of the Securities and Exchange Commission. Details of new
security offerings registered with the Commission by these industries
and by all manufacturing industries (for purposes of comparison)
from October 1, 1934, to June 30, 1935, and from July 1, 1935, to
June 30, 1936, are given in the accompanying table:



Statistics of mew securities fully effective under the Securities Act of 1933 registered by the Securities and BExchange Commission for minerai
exiractive mdusmes, associated indusiries, and all manufacturing industries, Oct

1, 1984, to June 30, 1935, and July 1, 1935, to June

30, 1936 1
[All ﬂgures in thousands, except first column, which shows the actual number of issues]
. Net proceeds of securities offered for sale to be used for—
Total Tot?} se- ’I‘ﬁ{al Neg plro- Purch .
o curities selling | ceeds less _ urchase of— .
Number | amount proposed to| and dis- | cost of sell- 2;%;3} : Increase | Repayment
registered ¢ offered |tributing |ing and dis- and de- Plant of work- | Retirement| of indebt-
for sale |expenses | tributing velop- and Total all ing of prefoi{rred e(%ng:ls,
ment | equip- | assets | ¢@pital stoc] 0
. ment
[}
Oct. 1, 1934-June 30, 1935

Extractive industries:
Metal mining - —- 30 $15,422 $6, 685 $1, 885 $4,799 $1,381 $2,112 $2,176 |  $994 | __....__ $219
Oil and gas wells - 19 8,330 4,483 873 3 420 , 894 2,221 T48 | oo 50
Total extractive. 49 23,752 11,168 2,758 8, 408 1,801 4,006 4,397 1,737 |l 269

Associated industries: 2
Mineral oil refining. . _._________.___________..__ 7 20, 056 14, 543 599 13,944 | ocoooaos 627 669 13,177
Ironandsteel .. ... __________ 3 93, 626 75, 250 12,572 72,678 |.ooo.o_. 12, 558 12, 558 58,391
Nonferrous metals. 2 8,300 5,000 325 4,675 || - 2,338
Total associated. ... ... 12 121, 981 94, 793 3,496 91,297 |_.._. ————e 13, 185 13, 227 73,906
Total extractive and associated industries. 61 145,733 105, 961 6, 254 99, 705 1, 801 17,191 17, 624 74,175
Total manufacturing industries. 60 212, 503 175,902 6, 700 169, 202 86 16, 160 16, 811 133, 293

July 1, 1935-June 30, 1936

Extractive industries:
Coal mining. . 6 15, 622 3,146 149 2,997 159 291 201 776 $1, 606 166
Metal mining. 2 R 60 51, 267 41, 541 9, 203 32 338 5,031 4,978 6, 569 3,622 |ococoaaaea. 17,116
0il and gas wells -- 32 26, 522 20, 543 5,171 15 372 2,877 3 025 4,373 5,987 | ocacacaaean 2,135
Quarry and tal mining - 3 5, 667 5, 667 279 5, .......... 261 261 | 310 4,818
Total extractive 101 99, 078 70, 897 14, 802 56, 096 8,067 8, 555 11,494 10, 385 1,916 24, 235

Associated industries: 1
Mineral oil refining includin 19 433, 897 370, 337 8,008 362,329 | oo 2,163 2,163 29, 664 82, 445 248, 056
Iron and steel (excluding mach: 37 470, 908 345,312 12,490 332, 822 5 43, 557 44, 261 14, 577 , 603 264,918
Nonferrous metals. 16 71, 665 68, 799 2,751 y 90 1,404 1,417 | 1,366 1,103 62,072
Total associated 71 976, 370 784, 448 23, 249 761,199 95 47,124 47,841 45, 607 92, 151 575,046
Total extractive and associated industries............ 172 | 1,075,448 855, 345 38,051 817, 205 8,162 55, 679 59,335 | 55,992 94, 067 599, 281
Total manufacturing industries. _......___...__._.___ 339 | 1,617,946 | 1,194,430 42,134 | 1, 152 296 1,156 80, 113 82, 805 , 44/ , 807 844,423

1 First and second Annual Reports of the Securitxes and Exchange Commission.
. C. tabulation and therefore in the total manufacturing listed herewith,

3 Included under manufacturing industries in 8. E

XHLSAANI TVHENIN HHL 40 MHIAHEY

61
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Perhaps the most striking feature shown by the figures is the huge
increase in securities registered in the fiscal year 1936 compared with
the last 9 months of the previous fiscal year. Of the mineral extrac-
tive industries, those engaged in metal mining have been by far the
most active in offering new securities for sale. The principal intended
use of the proceeds for the period October 1, 1934, to June 30, 1935,
was for the purchase of plant and equipment, while in the fiscal year
1936 the principal intended use of the greatly enlarged proceeds was
for repayment of indebtedness, although a considerable portion was
also to be used for organization and development, purchase of plant
and equipment, and increase of working capital. Of the industries
closely associated with mineral extraction (many of them doubtless
engaged in this type of operation in addition to manufacturing prod-
ucts therefrom), those engaged in iron and steel manufacturing offered
the largest amount of new securities for registration, closely followed
by petroleum refining companies. The principal intended use of the
net proceeds by both these industrial groups was for repayment of
indebtedness, although sizable amounts were intended for purchase
of plant and equipment by the iron and steel industry in the fiscal
year 1936. '

Another point worthy of note is the dominant position of manu-
facturing industries associated with mineral extraction in the entire
field of manufacturing, in regard to total securities registered. In
the 9 months ended June 30, 1935, associated industries engaged in -
manufacturing registered 57 percent of the securities registered by
all manufacturing concerns, and in the fiscal year 1936 the proportion
increased to 60 percent.

From the time the Commission was created up to December 1936,
mineral extractive industries were required to use the one general
registration form applicable to all industries. Inadequacies in the
form for handling special problems of mine financing were soon appar-
ent; recognizing that better work could be done for both the mining
industry and the investor, a new registration form was developed
(form A—O-1), which was designed particularly for the problems
inherent in financing gold and silver mines in the promotional stage,
since the great preponderance of mine financing dealt with by the
Commission concerned this type of enterprise. The new form be-
came effective December 23, 1936. An explanation of the problems
of the Commiission in dealing with mine securities was presented by
its then chairman, James M. Landis, at the Metal Mining Convention
of the Western Division, American Mining Congress, Denver, Colo.,
October 1, 1936.!2

GOVERNMENT MINING LOANS

Information received through the courtesy of the Reconstruction
Finance Corporation indicates that from February 2, 1932, to May
21, 1937, inclusive, $10,657,500 in loans has beep authorized for use in
mining, milling, and smelting enterprises. Of this amount, $5,812,000
has been canceled or withdrawn, $2,543,000 has not yet been disbursed,
$2,302,500 has been disbursed, and $657,694 has been repaid. Details
on amounts loaned for development and other purposes are shown in
the following table:

12 Landis, James M., Mine Financing as Viewed by Securities and Exchange Commission: Min. Cong.
Jour., December 1936, pp. 11-13.
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Loans made by the Reconstruction Finance Corporation to mining, milling, and
smelting industries during the period Feb. 2, 1932, to May 21, 1937, inclusive

. i’roceeds
. Withdraw- | Proceeds s
Num- | Insti- | Amount r Proceeds Repay- |disbursed
ber |tutions | authorized |25 8ndcan-not yet dis- | gichyrced | ‘ments | less re-

cellations bursed payments
Development.__ 76 73 | $1,272,500 | $261, 000 $558, 000 $453, 500 $22,604 | $430, 806
Other_.__...._. 42 37| 9,385,000 | 5, 551,000 | 1,985 000 | 1,849,000 635, 000 | 1,214,000

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

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

No loans have been authorized to firms or individuals engaged in
petroleum production. ’

Further details concerning mining and other loans made by the
Corporation may be found in its monthly and quarterly reports sent
to Congress and available in printed form.

RESERVES

Early in 1936 a report * was released by the National Resources
Committee, which summarized available information on reserves of
31 important minerals in the United States. The following excerpt
from the foreword, pages 1 and 2, is a concise statement of the situa-
tion for important minerals as viewed by the authors:

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

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

Discussion in much greater detail of reserves of individual minerals
is given in the separate chapters through the report. An important
factor to bear in mind is the approximate price level, which was con-
sidered in making the estimates for each mineral, as variable prices
may change the availability of reserves in very large amounts.

13 Leith, Kenneth, and Liddell, Donald M., The Mineral Reserves of the United States and Its Capacity
for Production: National Resources Committee, Washington, D. C., March 1936.
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Many students of problems of mineral reserves may not agree with
some of the conclusions stated in the report; however, it must be
borne in mind that such a broad study necessarily was based largely
on facts available in technical and business literature, supplemented
by personal experience, correspondence, and information supplied by
technical bureaus of the Government. Undoubtedly much pertinent
information  concerning the problem is available only to private
individuals or companies, and it would indeed be a national benefit
if more such data were made available.

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

This inquiry indicates that the region under consideration contains an uncom-
monly wide range of commercially valuable minerals and that some are present in
great quantity of good grades and in part readily accessible by truck or railroad
transportation to the area near the dam.

An appraisal of the resources may be expressed as follows:

A. Minerals or ores that have been found to be present in large quantity, of
good or excellent quality, and readily accessible to transportation:

1. Nonferrous-metal ores: Lead-zinc or lead and zine, Pioche, Yellow Pine
(Goodsprings), Comet, Nev., and Wallapai, Ariz.; copper, Jerome, Ariz.

2. Ferrous-metal ores: Iron, Iron Springs (Desert Mound), Utah, and Baxter
(Cave Canyon), Calif.; tungsten, Atolia, Calif., and Boriana, Ariz.

3. Nonmetallic minerals: Limestone, dolomite, gypsum, borates, celestite,
salines (sodium chloride, sodium sulphate, sodium carbonate, Fotassium bromide,
plc)tagsium chloride, calcium chloride), bleaching clays, refractory silica, and
alunite.

B. Minerals or metals which have been found to be present in large quantity
near a railroad but of a grade below that commonly considered acceptable and
which may require new or uncommon methods of treatment before they can be
marketed.

1. Nonferrous-metal ores: None. )

2. Ferrous-metal ores: Manganese, Las Vegas (Three Kids), Nev. :

3. Nonmetallic minerals: Magnesite, Muddy Mountains, Nev.; coal, Colob-
Kanab field, Utah.

C. Minerals or metals which have been found to be present in large quantity
and of good or excellent quality but which are remote from railroads that would
insure cheap transportation to the dam area:

1. Nonferrous-metal ores: Eureka district, Arizona.

2. Ferrous-metal ores: Iron, Eagle Mountains, Kingston Mountains, San
Bernardino County, Calif.; manganese, Artillery Peak, Mohave County, Ariz.

N 3. Nonmetallic minerals: Magnesite and brucite, Paradise Range, Nye County,
ev.

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

14 Mineral Resources of the Region Around Boulder Dam: U. 8. Geol. Surv. Bull. 871, 1936.
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LEGISLATION, INVESTIGATIONS, AND]COURT DECISIONS
AFFECTING THE MINERAL INDUSTRY

Legislation directly concerned with the mineral industry in 1936
centered around the attempt to pass the Bituminous Coal Act of 1936
(the so-called Guffey Act) in the closing days of the second session of
the seventy-fourth Congress, following the decision of the United
States Supreme Court in the Carter Coal case on May 18, 1936, that
the Bituminous Coal Conservation Act of 1935 was unconstitutional.
The 1936 Act (S. 4668 and H. R. 12800) was substantially a redraft
of the act of 1935, with the labor regulations deleted from the bill,
according to the view of the majority of the Court. Four of the
Justices, including the Chief Justice, had held that the provisions of
the code could be, and were intended to be, regarded as separable
from the labor-control provisions and that the price-fixing provisions
were a valid exercise of the authority of Congress under its power
over interstate commerce. The 1936 act (H. R. 12800) was passed
by the House on June 16, 1936, and was debated in the Senate. A
filibuster by Senator Holt of West Virginia on the final day of the
session, June 20, prevented action on the bill in the Senate.

Essentially the same bill came up for consideration in the first
session of the seventy-fifth Congress and in a slightly modified form
‘was passed by both Houses of Congress, agreed to in conference on
April 12, 1937, and signed by the President April 26, 1937. The act
establishes in the Department of the Interior a National Bituminous
Coal Commission composed of seven members and a consumers’
counsel, imposes a tax of 1 cent per net ton on the sale or other disposal
of all bituminous coal produced in the United States, sets up a bitu-
minous-coal code prescribing minimum and maximum prices and un-
fair methods of competition, exempts members of the code from pay-
ment of an excise tax of 19% percent of the sale price or fair market
value of all bituminous coal sold or otherwise disposed of which was
produced in the United States, and charges the Commission with other
duties, including investigation of methods of increasing the uses of
coal, economic operation of mines looking toward coal conservation,
safe operation of mines to minimize working hazards, and problems of
marketing in order to decrease distributing costs for consumers’
benefits.

The Faddis-Barbour tin bill (Public Law, 448, 74th Cong.), passed
by the Senate in 1935, was passed by the House February 3, 1936, and
approved by the President February 15, 1936. To provide for the
protection and preservation of domestic sources of tin, the law pro-
hibits the exportation of tin-plate scrap from the United States except
upon license issued by the President. On February 16, 1936, the
President issued an Executive order that delegated his licensing
authority under the act to the National Munitions Control Board;
and on April 4, 1936, the Secretary of State issued regulations defining
tin-plate scrap, prohibiting export licensing from April 16 to July 1,
1936, and presenting forms that must be filled out in applying for
export licenses to be granted by the National Munitions Control Board
after July 1, 1936, providing their issuance is consistent with the
purposes of the act.

Other laws enacted in 1936, important to all business, including
the mineral industry, included the Revenue Act of 1936, the most
controversial new feature of which consisted of a graduated surtax on
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undistributed net income; the Government Contract Labor Standards
Act of 1936 (the Walsh-Healy Act), which required that firms con-
tracting for sale of materials, supplies, or equipment to the Federal
Government or any agency thereof in amounts exceeding $10,000 be
required to comply with certain labor provisions, including minimum
wages, the 40-hour week, and no child labor, the Secretary of Labor
having been designated as supervising agent of the Government to
administer the act; and the Anti-Price Discrimination Act of 1936
(the Robinson-Patman bill), which authorized the Federal Trade
Commission to investigate and prohibit discriminations in price where
they may substantially decrease competition or tend to create a
monopoly in interstate commerce, and made the recipient of an illegal
price discrimination equally guilty with the person who granted it.

Federal legislation under serious consideration in 1936 of vital
interest to the mineral industry included two bills dealing with stream
pollution; and a bill providing transfer to the States of public lands,
contained therein, including minerals, subject to certain conditions.

Early in 1936 several resolutions were introduced in Congress
calling for thorough investigations of health conditions in connection
with mining or tunneling operations. In accordance with the one
introduced by Representative Marcantonio (H. J. Res. 449), a general
survey of silicosis problems was undertaken by the Secretary of Labor.
Conferences were held in February and May 1936, and committees
were appointed to study the medical and engineering methods of
prevention and the economic, legal, and insurance aspects of silicosis.
Officials of the United States Bureau of Mines and the Public Health
Service presented much information in connection with these in-
vestigations.

Legislation of particular interest to the mineral industry under
consideration during the first session of the Seventy-fifth Congress
included, in addition to the bituminous-coal control bill already dis-
cussed, stream-pollution bills similar to those introduced in 1936, one
of which (H. R. 2711) passed the House on April 21, 1937, and at the
time of writing is now subject to Senate action; several bills prohibit-
ing export of iron and steel scrap, except under license; an amendment
to the Navy Department appropriation bill authorizing expenditure
of $3,500,000 for the purchase of strategic minerals; and the Connally
bill, continuing indefinitely Federal control of ‘hot oil” shipments in .
interstate or foreign commerce, which passed the Senate early in 1937
and was referred to the House for consideration. A live subject, still
unsettled June 1, 1937, is the fate of the excise taxes on imported
copper, coal, and petroleum, which expire on June 30 according to
provisions of the Revenue Act of 1934.

Decisions of vital importance to all industry in the United States
were handed down by the United States Supreme Court when, in
April 1937, the National Labor Relations Act (Wagner Act) was
upheld, and in May 1937 the Social Security Act was also declared
constitutional.
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FOREIGN TRADE

Foreign trade in minerals in 1936 was featured by a continuation of
the steady improvement of the 3 previous years, exports in 1936
amounting to $596,619,000 compared with $535,607,000 in 1935, a
gain of about 11 percent. Imports increased more sharply, from
$280,992,000 in 1935 to $332,217,000 in 1936, a gain of 18 percent.
The gain in trade of minerals, as of all merchandise, over 1935 would -
have been much more marked had it not been for the shipping strike
which completely paralyzed all foreign trade in merchandise on the
Pacific coast from November 1, 1936, to February 3, 1937, and which
interfered to a serious extent with shipping operations on the Atlantic
and Gulf coasts over the same period.
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FIGURE 15.—Trends in the value of imports and exports of minerals and their pro&ucts compared with all
merchandise, 1927-36. Data from Bureau of Foreign and Domestic Commerce.

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

. Percent of

Value total value

Petroleum and produets_ - - - _________________ $260, 800, 000 43. 7
Anthracite and bituminous coal . _______-____________ 52, 400, 000 8. 8
Refined copper (mainly of foreign origin) . ___________ 40, 700, 000 6. 8
Iron and steel advanced manufactures____.____________ 37, 900, 000 6.3
Steel mill manufactures._ - - - - ______________ 32, 000, 000 5. 4
Tin plate_ e 23, 500, 000 3.9
Tron and steel serap. .. 21, 800, 000 3.7
Steel sheets__________ U AP 14, 500, 000 2.4
Crude sulphur_____________________________________ 10,100,000 1.7
Undistributed. . - _______ 102, 900, 000 17.3
Total minerals_ . ________ e ——————— 596, 600, 000 100. 0

In the petroleum and products group, refined oils constituted the
principal value at $176,700,000, with crude oil at $66,100,000; and of
the refined oils, lubricating oil was the largest item, ahead of gasoline.
Exports of bituminous coal ($38,600,000) were considerably more
important than those of anthracite ($13,800,000). Exports of refined
copper consist very largely of blister imported in bond for refining
and export; since its form is changed in the United States, it is classed
as a domestic export even though it is dominantly of foreign origin.
The important position of iron and steel, including semimanufactures,
steel-mill manufactures, and advanced manufactures, in our mineral
export trade is shown by the table.

Increases in exports were well distributed, although outstanding
examples of larger-than-average gains comprised tin plate, with an
increase of 80 percent in value and 75 percent in quantity, and sulphur,
with value and quantity increases of about 34 percent. Exports of
refined copper (mainly of foreign origin) fell off 15 percent in quantity,
with the value remaining about the same, due to higher prices.

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

Percent of

Value total value

TiD - e $75, 500,000 - 23.0
Petroleum and produets__ - - - _____________ 40, 200, 000 12. 0
Diamonds_ _ - _ oo 33, 300, 000 10. 0
Copper (mainly in bond for refining and export) .________ 29, 900, 000 9.0
Nickel - e 23, 800, 000 7.0
Ferro-alloys _ oo 20, 600, 000 6.0
Steel-mill manufactures_ _ . .- ________________________ 13, 100, 000 4.0
Iron and steel semimanufactures_______________________ 8, 400, 000 2.5
Tron ore. e 5, 300, 000 1.5
Undistributed . - 82, 100, 000 25.0
Total minerals_ _ - _ .. 332, 200,000 100.0

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

Import gains likewise were well distributed, although better than
average increases were shown by the following commodities: Abrasives
increased 28 percent in value; asbestos and manufactures, 47 percent;
cut but unset diamonds, 46 percent; ferro-alloys, 63 percent; and
nickel, 39 percent. Imports of copper in bond for refining and export
decreased 14 percent in value and 28 percent in quantity in 1936
compared with 1935.

For the first time since 1893 the value of all merchandise imported
into the United States was greater than that exported. This doubt-
less indicates greatly improved industrial conditions in the United
States, coupled with the drought, tending to increase imports more
rapidly than exports, which are still hampered by nationalistic
policies, exchange control barriers, and other discriminatory trade
measures in many world markets of great importance in our earlier
foreign trade.

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

IMPORTANT FOREIGN DEVELOPMENTS AFFECTING MINERALS

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

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

15 Case, Winthrop W., World Recovery Goes Forward Despite Trend Toward Economic Nationalism:
Annalist, Jan. 22, 1937, p. 131.
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United States Treasury that an agreement had been reached between
the Governments of Great Britain, France, and the United States as
to a policy for maintaining the greatest possible equilibrium in the
system of international exchange and by relaxing progressively the
present system of quotas and exchange controls with a view to their
ultimate abandonment. Shortly after this, and as a result thereof,
action by France, Switzerland, the Netherlands, and Italy in devaluing
their currencies brought back their exchange rates roughly to the
levels in relation to the dollar and sterling that prevailed before the
abandonment of the gold standard by Great Britain in 1931. This
was an important step toward a much more general revival of inter-
national trade. \

Cartels—International control agreements (cartels) of one kind or
another continued to operate in production of tin, copper, aluminum,
_cobalt, magnesite, and potash.

The restriction agreement covering tin was due to expire at the
end of 1936. Negotiations to renew the agreement were undertaken

- during the year, and finally, on January 5, 1937, official announcement
was made that a new plan had been accepted by all countries signatory
to the original agreement, to be effective for 5 years starting January
1, 1937.

The copper curtailment agreement, made in 1935, continued in
effective operation in 1936, the parties thereto being the large pro-
ducers in Chile, Belgian Congo, and Rhodesia. Up until August the
rate of production continued at 70 percent of the original agreed
capacity. Successive increases in production quotas were made until,
at the close of 1936, the rate was 105 percent of “capacity” fixed by
the original agreement. Karly in 1937 all restrictions were removed
when the copper market developed runaway tendencies, but reports
in May indicate that attempts are being made to renew restriction.

Efforts were made during 1936 to renew the zinc cartel, which had
terminated in 1934, but difficulties resulting from nationalistic
programs aimed at self-sufficiency were too great and results were
negative.

The quicksilver cartel was terminated in December 1936, presum-
ably because of the tense feeling between Spanish loyalists, still in
control of the Almaden mine, and the Italians.
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MINERAL-TECHNOLOGY AND OUTPUT-PER-MAN ST_UDIES
By O. E. Kiessuing anD F. G. TryoN !

Among the complex factors that have contributed to the economic
advance of the United States during the last half century, few have
been more important than the ability of the mining industry to pro-
vide an increasing abundance of raw materials of the underearth at
declining cost. More than 50 years have now elapsed since the crea-
tion of the United States Geological Survey in 1879 set in motion an
inventory of the national resources of minerals and a systematic record
of their utilization. The period since then has been marked by many
changes, particularly by the discovery of new deposits. Although the
golden age of surface prospecting for the metals has now drawn to a
close and the day of the old-time prospector seems nearly over, new
methods of applying geology and physics to the task of exploration
continue to yield discoveries of minerals, particularly petroleum and
naturﬁl gas, and may in time add greatly to the Nation’s store of metal
as well.

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

1 This report by members of the Bureau of Mines staff was made possible by the cooperative arrangement
between the Bureau of Mines and the Works Progress Administration’s National Research Project on
Reemployment Opportunities and Recent Changes in Industrial Techniques. Results of this cooperative

effort are reviewed both by Bureau officials and by David Weintraub and Irving Kaplan, respectively
Director and Associate Director of the National Research Project, WPA.
29
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largely offset the contributions of mineral discovery. Many once-
famous metal camps have reached an old age that even $35 gold can-
not rejuvenate. Other districts that still rank as major producers
show clearly the handicaps of depletion. Gold mines on the Mother
Lode are down to 5,300 feet. Butte has touched a depth of 4,100 feet.
Magma at 3,600 feet and the Morning mine at 5,400 feet are in dis-
tricts where increasing depth is a factor to be reckoned with. Michi-
gan, earliest among the great copper districts, has reached depths of
6,200 feet, quite the deepest levels at which men have tried to win the
base metals anywhere in the world. Meantime the average grade of
ore mined has declined. The average yield of mercury per ton of ore
has dropped from 2.92 percent (New Almaden mine) in 1880 to 0.30
percent in 1929. The average yield of copper has fallen from about
60.2 pounds per ton of ore in 1880 (68.4 pounds in 1889, when Montana
began to assume a more important place in production) to 28.2 pounds
in 1929.2 In oil and gas the brilliant discoveries of new fields in the
Southwest and California mask the impending exhaustion of many
hundred old ones, and even in the bituminous-coal fields there are
districts in which the finest seams are nearing exhaustion. In anthra-
cite mining, 29 percent of the reserves aré exhausted; from 1872 to
1935 the average depth of workings has doubled, and the average
thickness of the beds mined has been cut in half> In addition, the
problem of mine drainage has so increased that today 33 tons of water
must be pumped from the mines for every ton of anthracite raised
from underground.*

Some day depletion is likely to force a general increase in mining
costs and in the price of mineral products. But thus far, with some
exceptions, mineral technology has succeeded in offsetting the pressure
of depletion and, broadly, in reducing both costs and prices. Cost
comparisons in dollars and cents are much affected by changes in the
purchasing power of the dollar and in wage rates, but except for the
munitions shortage that accompanied the World War, mineral prices
have shown a long-time downward trend in relation to the all-com-
modity price index. In the years since 1879 the metals, especially,
have (%ropped many points in comparison with the general level of
prices.

Large gains in efficiency.—This decline of mineral prices in the face
of the growing handicaps of depletion has been made possible by great
advances in efficiency. The changes are best measured in the output
per man. In iron-ore mining, productivity per man increased from
234 tons in 1880 to 2,560 in 1929. In coal mining—anthracite and
bituminous —the increase was from 422 to 930 tons; in copper mining,
from 9,290 to 44,900 pounds of metal; and in the production of phos-
phate rock, from 90 to 1,206 tons.® In several branches of mining, the
increasing output per worker has been especially rapid in the period
since the war. For the minerals as a group, however, the rate of
increase has often fallen short of that in manufactured goods.

2 Corry, A. V., Trends in Grade of Ore: WPA National Research Project (in preparation).

3 Ashmead, D. C., Factors Influencing the Cost of Mining and Productivity of Employees in the Anthra-
cite Region of Pennsylvania: WPA National Research Project (in preparation).

4 Ashmead, D. C., Water Pumped From the Mines of the Anthracite Region of Northwestern Pennsyl-
vania: Trans. Am. Geophys. Union, 1937.

s Tryon, F. G., Read, T. T., Heald, K. C., Rice, G. S.,and Bowles, Oliver, Technology and the Mineral
. Industries: Rept. E-1, Mineral-Technology and Output-Per-Man Studies, National Research Project,

WPA, in cooperation with the U. S. Bureau of Mines, Philadelphia, Pa., April 1937, chart 2.
6 Tryon, F. G., Read, T. T., Heald, K. C., Rice, G. 8., and Bowles, Oliver, work cited (footnote 5), chart 3.
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The advance of mineral technology is a subject of deepest interest
to the Bureau of Mines and to practical mining men.” Next to the
primary records of production and demand, the most important
barometers of change in the mining industry are the trends in the use
of manpower and in underground methods and equipment. For this
reason the Economics Branch of the Bureau is seeking to develop
adequate records of the labor force required in mining, of the man-
hours expended per ton of product, installed horsepower, power con-
sumed, tonnages produced by various mining systems, and mechanical
equipment.

Mechanization progress studied by WPA.—A beginning has been
made in the analysis of these factors, particularly in coal mining.
When, therefore, the Bureau was asked by David Weintraub, Director,
National Research Project of the Works Progress Administration, to
cooperate in a study of reemployment opportunities and recent changes
in industrial techniques, the invitation could hardly be declined. The
cooperation of the Works Progress Administration has enabled the
Bureau to supplement its own resources of data and to recruit enough
workers to review systematically the trends of output per man in the
light of changing technology. Preliminary reports on certain phases
of the inquiry have already been made.® Detailed studies tracing the
changes in output per worker, mechanical equipment, and mining
methods are in process that will cover anthracite and bituminous coal,
petroleum and natural gas, iron, copper, lead and zinc, phosphate
rock, crushed stone, and certan other mineral industries.

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

But along with these methods have come remarkable advances in
the mechanization of tasks formerly done by hand. Improvements in
mechanical equipment have characterized all departments of mining;
but in the period since the war the outstanding development in
mechanization below ground has been the replacement of hand shovel-
ing by scrapers or power shovels. Any account of mining technology
and its effects on requirements of manpower during the postwar years
%s t(;ll}erefore largely concerned with the application of mechanical
oading. :

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

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

8 Tryon, F. G., Read, T. T., Heald, K. C., Rice, G. 8., and Bowles, Oliver, work cited (footnote 5); also,
Merrill, C. W., Henderson, Chas. W., and Kiessling, O. E., Small-Scale Placer Mines as a Sourcs of Liveli-

hood in 1935, Rept. E-2, Mineral-Technology and Output-Per-Man Study, National Research Project,
WPA, in cooperation with the U. S. Bureau of Mines, Philadelphia, Pa., May 1937. .
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in performance attained meanwhile is indicated by the increase in
daily tonnage per machine from 51 in 1891 to 136 in 1935.

Thirty years later mechanical loaders first entered the field. The
initial systematic record of numbers of loading machines used was
reported by the coal-mine operators to the Bureau of Mines in 1923.
At that time the tonnage of bituminous coal loaded mechanically was
found to be 1,879,000 tons, reported by 60 mines. From this level
the tonnage mechanically loaded increased to 47,177,000 tons, pro-
duced by 317 mines in 1935.

Recording mechanical equipment as a feature of the annual statistics
of mine operation has proved of wide interest to the coal industry, and
the Bureau plans to extend it to metal mining and the production of
the nonmetals as well. However building up complete records from
the operating side requires many months of correspondence and field
work because of the great number of mines to be covered and the
necessity of accounting for all before the inventory of equipment
can be deemed complete. With 6,300 producing units to be can-
vassed in the bituminous-coal industry alone, plus several thousand
metal mines, large and small, and other thousands of nonmetallic
operations, a direct census of mines and quarries necessarily consumes
months or years.

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

The two papers that follow illustrate the possibilities of such manu-
facturers’ reports as an index of the advance in mining practice. The
first, dealing with mechanical loading in coal mines down to the end of
1936, was completed and published on February 10, 1937. The
second, which deals with metal mines, covered a wholly uncharted
field; yet here a substantially complete count down to the end of 1936
was In print by May 15. The preliminary articles, made available to
the mining industry by courtesy of The Mining Congress Journal °
Eaind li‘,he Engineering and Mining Journal,”® are here given in more

etail.

Records of manufacturers’ shipments are not a substitute for operat-
ing records of machine performance, but the two supplement each
other usefully. With the help of the mining companies that furnish
information on production, the Bureau will spare no effort to develop
for all branches of mining adequate records of machine equipment,
man-hours and kilowatt power-hours per ton, as well as additional
information on operating performance. Reports of manufacturers’
shipments improve the accuracy of this work and permit early deter-
mination of trends. It is hoped that the following surveys can

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

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

MECHANICAL LOADING IN COAL MINES
By L. N. Pueiv axp F. G. TrYoN

Total units sold in 1936.—A substantial increase in the use of
mechanical loading devices in both anthracite and bituminous-coal
mines is indicated by manufacturers’ shipments in 1936.

Reports courteously furnished by 28 manufacturers are summarized
in the following table. Sales of mobile loaders reached a total of 344
units, nearly treble the figure for 1935 and larger than that reported in
any previous year. Sales of conveyors were reported as 972 units, an
increase of 47 percent over the year preceding. Sales of scrapers or
scraper hoists increased 27.3 percent. Sales of pit-car loaders, on the
other hand, were less than in the year before.

Units of mechanized loading equipment sold to anthracite and bituminous-coal
mines, as reported by identical manufacturers, 1933 to 1 936, inclusive

Percent in-

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

(=), 1936

over 1935
Mobile 10aders- oo - cceoc oo mceem oo - 41 55 115 344 +199.1
SCrADPETS - - oo cccmmmmmm e e mmmn e 65 34 22 28 +27.3
Conveyors I, . oo ceemnee 3/ | - 596 661 972 7.0
Pit-car 108ders. . oo oo ccc e mmeeae o 18 26 28 11 —60.7

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

Total sales, by States.—Shipments of mechanized loading devices of
one type or another were made to 19 States in 1936. Nearly every
important producing State is represented in the list. In many of the
smaller States it is impossible to show the number of machines of each
type sold without disclosing the business of individual manufacturers.
However, the total number of units shipped to each State or region
during the year is listed below. The kinds of machines sold are indi-
cated in a parallel column, the abbreviation L standing for mobile
loaders, S for scrapers, P for pit-car loaders, and C for all types of
conveyors, including those equipped with loading heads. The seversl
types are arranged in the rough order of their capacity. Thus, for Ohio
a total of 72 units is shown, followed by the letters L, C, and P,
indicating that the highest capacity was in the form of mobile loaders,
followed by conveyors and pit-car loaders.
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Total number of units of mechanized loading equipment shipped for use in each
State or regiozz wn 1936

[L=mobile loading machines; P=pit-car loageﬁé bSﬂTss]erapers; C=conveyors, including those with
[

Number of | Types of
unitsof | equipment
alltypes | in approxi-
shipped in | mate order
1936 of capacity
BITUMINOUS COAL
Northern Appalachian States:
Pennsylvania—western 93 | L. C.
Pennsylvania- tral, and Maryland 531 C,L, 8, P.
Ohio. 72(L,C,P.
Southern Appalachian States:
West Virginia—northern .. 87| L, C.
‘West Virginia—southern 258 | L, C, S.
Virginia 41| C, L, S.
Eastern Kentucky 1. 41 | L, C.
Alabama and T § 71| GC,8,L, P.
Middle Western States:
Illinois. 98 | L, C.
Indiana. 38|L,C,P.
Trans-Mississippi States:
Arkansas, Iowa, and Oklahoma. 391{C,8S.
Colorado and New Mexico. . 711 C, L.
Montana and Washington 10|/L,PC
Utah ] 12| L, C.
‘Wyoming. . 48 | C, L.
Total bituminous 1,032 | L,C, S8, P
ANTHRACITE
Pennsylvania. 33| C,8,P
Grand total_ - L35 | L,C, S, P.

1 Includes a few units in western Kentucky.

Installations versus replacements—A point of much interest is the
extent to which sales of equipment represent replacement of old
machines, as opposed to new installations. The information collected
did not separate replacements accurately, but some light is thrown
on the question by classifying the purchasing companies into those
that had made use of equipment of the type sold during the preceding
year and those that had not. This is done in the following tabula-
tion. Thus, it was found that a total of 101 bituminous-coal-mining
companies had received shipments of mobile loaders in 1936. Of
these, 39 companies had made use of mobile loaders during 1935.
There were, however, 62 other companies buying mobile loaders in
1936 that used none in 1935. The separation is not clear-cut, since
numerous mining companies that used mobile loaders in 1935 bought
more machines in 1936. On the other hand, there were doubtless
mines that purchased machines in 1936 to replace loaders bought
some years ago and not used in 1935. The table, however, is sufficient
to indicate that the bulk of shipments in 1936 undoubtedly repre-
sented additions rather than replacements.

A similar conclusion is indicated by the record of shipments of
conveyors.



PROGRESS IN MINE MECHANIZATION 35

Number of bituminous-coal-mining companies purchasing new mechanized loading
equipment in 1936 1

Buying mobile loaders Buying conveyors 2
Companies | Companies s Companies
that used |  that Companies that
mobile did not use COnVeyors did mot use
loaders in | mobile load- in 13'35 conveyors
ers in 1935 in 1935
Northern Appalachian States:
Pennsylvania and Maryland._ .. _......_. } 3 15 { 6 10
Ohio. 7 S L | (. 12
Southern Appalachian States:
West Virginia and Virginia. .« ccceeaaaz 5 30 14 29
Kentucky } 9 6
Alabama. 4 14
T
Midﬁ{f V‘i’sesbem States: 3
inoi 1
Indiana. ool 7 } u 2 2
Trans-Mississippi States:
Arkansas, Colorado, Iowa, New Mexico,
Oklahoma, Utah, Washi.ugton, and Wy-
oming. —— [ N [ 9 20
Total bituminous .o oommoeeeoo 39 62 35 87

1Inaddition, 8 companies bought serapers, of whom 3 used scrapers in 1935 and 5 did not. Also, 5 compa-
nies bought pit-car loaders, of which 2 used pit-car loaders in 1935 and 5 did not.

2 Includes conveyors equipped with duckbills and other self-loading heads, and hand-loaded conveyors
other than pit-car loaders. :

Units shipped compared with units in use.—The changing demand
for the several major types of equipment is indicated by the following
table comparing the number of units in use from 1928 to 1935, in-
clusive, with new shipments in 1936. The number of mobile loaders
in active use, as reported by bituminous mine operators, increased
from 397 in 1928 to 657 in 1935. The shipment of 344 mobile loaders
during 1936 was thus equivalent to more than half the total number
‘previously in use. The shipment of conveyors in 1936 likewise
constituted a large fraction of the number previously installed, as
reported by the operators, especially in the bituminous fields. Be-
cause of uncertainties in definition of what constitutes a conveyor,
the record of sales is not wholly comparable with the record of the
number previously in use, but the fact of a large increase is clear.
The number of scrapers sold, despite the increase over 1935 sales,
was comparatively small compared with the numbers previously
used. In the bituminous fields, the number of scrapers in use reached
a peak in 1930 and has since declined. In the anthracite fields, the
number of scrapers continued to increase down to 1934, declining
slightly in 1935. Installations of pit-car loaders reached a maximum
in 1931 and have since declined in both the bituminous-coal and
anthracite mines.
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Sales of mechanized loading equipment in 1936 compared with total number of
machines in active use in preceding years

Number of machines in active use, as reported by mine
operators l\{;}%}:r
chines
sold in
1936, as
reported
1928 | 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | by 28
manu-
facturers
Bituminous-coal mines:
Mobile loading machines.- - ... 397 488 545 583 548 523 534 657 344
Scrapers._ - oo oo 130 | 126 150 146 128 93 19 (. 78 19
Pit-car loaders__. ... _.__._____ 1,040 | 2,521 | 2,876 | 3,428 | 3,112 | 2,453 | 2,288 | 2,098 9
Conveyors equipped with
duckbills and other self-load-
ing heads. ... ____.________ 82 99 140 165 159 132 157 179
Hand-loaded conveyors: 2660
Number of conveyor units_| (1) ) ) (O] ) 525 574 670
Number of mines at which
used . 119 130 142 152 136 114 114 136 3116
Anthracite mines (Pennsylvania):
Mobile loading machines. ' 5 11 18 14 ) N O
Serapers......_...._..___ 302 350 384 457 479 455 517 507 9
Pit-car loaders.....__._________ 28 24 19 25 22 2
Conveyors equigped with
duckbills and other se}f-load-
ing heads_.._____________ o|¢ 184 355 421 1 17 12 13 30 3312
Hand-loaded conveyors, num-
berofunits________________.. 547 818 940 | 1,338 | 1,563

1 Number of units not reported in these years.

2 Reported as “conveyors (room, face, and entry)”, “shaker drives”, and “duckbills.” The figures of
number sold in 1936 are not exactly comparable with the number in use in 1935, because of uncertainties in
defining what constitutes a conveyor. -~ .

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

Percent of deep-mined output mechanized.—In 1935, over the country
as a whole, 13.5 percent of the underground production of bituminous
coal and 21.2 of the anthracite was loaded with the aid of mechan-
ical devices. The figures include coal handled on pit-car loaders
and hand-loaded conveyors as well as with mobile loaders, scrapers,
and duckbills. In the past, the geographical distribution of me-
chanical loading has been much affected by physical conditions
and by differentials in wage rates. The areas where mechanization
had advanced farthest down to the end of 1935 were the Northern
Rocky Mountain States, Illinois, and Indiana, areas where seam con-
ditions were favorable and where, during the period from 1923 to 1933,
wage rates, by comparison with the southern and eastern fields, were
relatively high. In 1935, 89.8 percent of the deep-mined output of
Wyoming was mechanically loaded. In Montana, the proportion
was 80.1 percent, in Indiana 62.5, and in Illinois 55.3. In the Appa-
lachian States, on the other hand, the proportion mechanically loaded
was much smaller, though a few companies had successfully applied
mechanization there, also. In 1935, the proportion of the West
Virginia output mechanically loaded was 2.1 percent and that of
Kentucky 1.3 (table 25, chapter of Yearbook on Coal).

Regional distribution of mechanized capacity.—Recently, market
conditions and the trend of wage rates have tended to stimulate
mechanization in the Appalachian region, and a large part of the
sales of equipment reported by manufacturers in 1936 went to the
bituminous fields of the East and South. Figure 16 shows, in gener-
alized form, the regional distribution of sales in relation to preexisting
capacity. In this map the tonnage loaded mechanically by all devices
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in 1935 is shown by the black columns. To these has been added in

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

The largest installations of mechanical loading equipment seem to
have been made in West Virginia, where the monthly report of the
State department of mines gives a current record of the increase in
tonnage mechanically mined. During 1936, 2,353,729 tons of coal were
loaded on conveyors in the State, and 6,348,920 tons were produced
by mobile loaders, scrapers, and other devices eliminating hand shovel-
ing. The total loaded with the aid of mechanical devices was thus
8,702,649 tons for the year. In 1935, the total for the State, as
reported to the United States Bureau of Mines, was 2,059,322 tons.
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MECHANICAL LOADING IN 1935

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

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

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

The data so far available to the authors are not sufficient to permit
an estimate of the total tonnage mechanically loaded in the bitumi-
nous-coal industry in 1936. KEugene McAuliffe has recently stated,
““When 1936 figures are made available * * * g possible total of
60,000,000 tons may be shown.” 2

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

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

mine operators to the Bureau of Mines.
13 Mining and Metallurgy, January 1937, p. 37.

153336—37——4
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REGIONA—L DISTRIBUTION OF MACHINES, BY TYPES

The maps in figures 17 to 20 are designed to bring out the striking
differences in the regional distribution of the principal types of loading
machinery over the coal fields of the country. Differences in seam
conditions have led to the selection of equipment considered by the
operator best suited to local needs. The existing distribution of
equipment is affected further by the past variations in wage scales
already cited and by the dates at which the equipment was installed.
Operators who invested in one type of equipment in 1927 might
choose a different type in 1937. It is recognized that machines
successful in one area may fail in another, and the problem of selection
is the subject of active discussion. Improvements in design and in
operating practice are adapting mobile loaders to conditions formerly
thought suited only to conveyors and vice versa, and the future
distribution of equipment may differ widely from that of today.

Mobile loading machines.—Figure 17 shows the location of mobile
loading machines that had been installed underground in coal mines
down to January 1, 1937. It includes all machines reported as in use
by mine operators during 1935 plus the shipments reported by manu-
facturers in 1936. The map, therefore, gives a trustworthy picture
of the regional distribution of mobile-type machines down to the
beginning of 1937.

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

Mobile loaders represent the largest unit investment and have the
largest hourly capacity of the several types of machines. Where con-
ditions favor their use mobile loaders therefore effect the largest saving
in labor, and in 1935 they produced more bituminous coal than all
other types of machines combined. The conditions favoring mobile
loaders are thick seams, good roof, flat or gently dipping beds, and.
the absence of thick partings or bands of impurities in the seam.
Naturally, these factors rarely exist in ideal combination, and mobile
loaders have been successfully used in many localities under more
difficult conditions. Various designs of mobile loaders are available
to work seams as thin as 30 inches.

Machines of this type, however, have been used most widely in certain
clearly marked areas. These include the thick beds of the Illinois-
Indiana field; Carbon County, Utah; Carbon and Sheridan Counties,
Wyoming; the Roundup field of Musselshell County, Mont.; and,
within the last 2 years, the Pittsburgh bed in northern West Virginia
and the Logan field of southern West Virginia. The Pittsburgh bed
in Pennsylvania and eastern Ohio has been the scene of persistent
and determined effort to adapt mobile loaders under difficult roof con-
ditions; and considerable success has been attained, with promise of
more hereafter.

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

Duckbills.—Self-loading conveyors, of which those equipped with
duckbills are by far the dominant type, combine virtual elimination *
of hand shoveling with the transport function of conveyors. Duck-
bills are therefore handicapped by partings or impurities in much the
same way as are mobile loaders. Duckbills have found their greatest

KEY:
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MINERAL TECHNOLOGY AND OUTPUT PER MAN STUDIES
WPA NATIONAL RESEARCH PROJECT

F1GURE 17.—Distribution of mobile loading machix}efgi?%stalled underground in coal mines at the beginning ’
o A

The map shows in outline the counties producing 100,000 tons or more of coal in a normal year. Each black
dot represents four mobile loading machines. Counties in which one or two machines only were installed
are indicated by circles. Other counties were using no machines of this type in 1936, so far as known.

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

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

In the bituminous-coal fields scrapers have been retarded by two
factors of little consequence in the anthracite region. Where the coal
is friable scrapers may greatly increase degradation, and where the
bottom is soft they may scour up dirt and increase the ash content
of the product. Partly for these reasons the total number of scraper
installations in the bituminous-coal fields has been declining since 1930.

Under certain conditions scrapers are used to advantage, particularly
" in narrow or long wall work, in thin or inclined beds. Among the
centers of present use are Indiana County, Pa.; Walker County, Ala.;
Colfax County, N. Mex.; and southern Wyoming.

In Arkansas and eastern Oklahomsa a modification of the scraper
idea, known as the scow, has been used with marked success in mining
thin seams. Scows are more cousins than brothers of scrapers. They
consist of a steel plate which is pushed into the kerf or undercut made
with the cutting machine. The coal is then broken onto the scow and
dragged to aloading platform. Scows, therefore,avoid the degradation
and the mixing of bottom impurities with the coal which often handicap
scrapers proper.

v
« — 4 DUCKBILLS
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FIGURE 18.—Distribution of duckbill-equipped conveyors and of scrapers installed underground in coal
mines at the beginning of 1937.

Pit-car loaders.—The period of greatest activity in the installation
of pit-car loaders was 1927 to 1931. During that period great num-
bers of these machines were introduced in the mines of Illinois and
Indiana and, to a smaller extent, in certain other fields. Pit-carloaders
involved a much smaller investment and less modification of standard
room-and-pillar practice than other types of loading machinery. Al-
though the savings in labor were less than with mobile-type machines,
at the wage scale then prevailing in the Middle West pit-car loaders
permitted a definite reduction in cost. In late years few new machines
of this type have been sold. Large numbers remain in use, however
(fig. 19). The centers of greatest activity are the Belleville and Cen-
tral Illinois fields; the Southern Illinois field; the Danville district of
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Illinois; Indiana; the Pittsburgh bed in Pennsylvania; and St. Clair
and Jefferson Counties, Ala. : ’

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

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

The number of conveyor installations has been increasing rapidly
in both the anthracite and bituminous-coal fields. In the anthracite
region conveyors have established themselves as the dominant type
of loading machinery and in 1935 handled about 70 percent of the
tonnage loaded with mechanical devices. In the bituminous-coal
fields the conveyors have increased their share of the total tonnage
mechanically loaded from 13.4 percent in 1928 to 16.3 in 1935.

«~— 20 MACHINES
o= AND LESS THAN 10 MACHINES
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WPA NATIONAL RESEARCH PROJECT

FIGURE 19.—Distribution of pit-car loaders installed underground in coal mines at the beginning of 1937.

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

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

A further advantage of conveyors is their adaptability to the work-
ing of seams containing partings or impurities. As the coal is shoveled
onto conveyors by hand, opportunity is offered for hand-picking of
refuse, much as with hand-loading proper. If necessary, inspectors
can be stationed along the conveyor lines, and the car trimmer who
tends the discharge end of the conveyor is universally instructed to
watch for pieces of slate as the coal passes into the mine car. With
these possibilities for hand cleaning, conveyors can be installed
without material sacrifice of quality in a seam where the amount of
impurities would necessitate installation of mechanical cleaning if the
loading were mechanized with mobile-type machines.

IR 7
© a
o %
o
0 9
Q
h=l
KEY: OO
«—12 CONVEYOR UNITS
*—1 AND LESS THAN 6 UNITS
MINERAL TECHNOLOGY AND OUTPUT PER MAN STUDIES
WPA NATIONAL RESEARCH PROJECT

FI1GURE 20.—Distribution of hand-loaded conveyoris liélg;alled underground in coal mines at the beginning
o .

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

Combined installations.—The maps showing the present distribution
of machines emphasize the fact that expert opinion regarding the
selection of mechanical loading equipment is in & state of flux and



PROGRESS IN MINE MECHANIZATION 43

that new adaptations are likely to appear. One possible develop-
ment which deserves watching is the combination of mobile loaders
and conveyors in the same mine, a system that should yield economies
both in loading and in transportation.

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

MECHANICAL LOADING IN METAL AND NONMETAL MINES
- By N. L. Prein, F. E. Berquist, AND F. G. Tryon

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

The figures here presented are no more than a reconnaissance,
designed to indicate the trends of mining practice in the application
of loading machinery. If omissions are noted, the authors will wel-
come criticism or supplementary data that will make the record more
complete.”

TONNAGES MINED UNDERGROUND AND THE FIELD OF MECHANIZATION

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

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

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

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

Gold c lead, and | Ir Total | of total oftotal
: old ore,| Copper |lead,and | Iron ore,| . To of to
Mining method tons | ore, tons | zinc ore, | tons | toms; ore | tonnage hee
tons of ore IS O
labor
Underground:
4,318,294] 3,121, 746| oo 7, 819, 062| 4.6 24.8
1, 573, 135 664, 252 305, 575 2, 556, 112, L5 6.8
2,306, 930| 2,011, 500| 1,070, 608| 11,034, 148 6.5 9.0
6, 121, 545(15, 502, 250|13, 208, 362( 35, 286, 673, 20. 8| 24.6
‘Top sl - 15, 904, 288| 15, 904, 288| 9.4 9.1
Sublevel caving. - |oo oo emeaeeaean 7,303,976 7,303, 976 4.3 4.3
Block caving - 18,576,196| oo |ecomaeee 18, 576, 196 10.9 7.2
Surh Total underground...._. 6, 401, 798|32, 896, 100{21, 299, 748(37, 882, 809 98, 480, 455 58,0 85.8
urface:
(047315 o) | U RIS, 31,605,847} _____.___ 39, 883, 064| 71,488,911 42.0 14.2
Grand total. ... 6, 401, 798|64, 501, 947(21, 299, 748177, 765, 873|169, 969, 366 100. 0| 100.0

13 The authors are indebted to Chas. F. Jackson, chief engineer, Mining Division, and E. W, Pehrson,
Metal Economics Division of the Bureau of Mines; also to J. R. Thoenen, George C. Heikes, and H. P.
Sweeny, of the Bureau, for field notes and criticism. .
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A review of the systems of mining used should give a rough idea
of the outer limits of possible mechanization. That the limits are
necessarily uncertain, any mining man will realize. No two mines
are alike, and the statistical groupings conceal a great variety of con-
ditions. Each mine in such a count has to be classified according to
the dominant method employed, yet numerous mines utilize more
than one method to meet local variation in conditions. Hence the
same mine may profitably employ mechanical loading devices in one
section and gravity or hand loading in another.

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

It appears at once that most of the 7,800,000 tons mined with
square-sets can hardly be machine loaded, either because of closeness
of timbering or other factors. The most that can well be anticipated
here is a gradual shift to other systems of mining, which in some in-
stances may offer greater scope for mechanization.'*

On the other hand, a much larger fraction of the total tonnage is
mined by methods in which the work of loading into cars and even
the movement of ore within the stopes is accomplished by gravity.
Bituminous-coal engineers envy metal miners their opportunity to
tunnel under the mineral and draw it out in this way, and it seems
clear that no effort will be spared to make gravity do the work and
that the proportion produced by block caving and by shrinkage will
tend to increase, wherever the ore bodies are suited to those methods.
Even here there may be room for auxiliary employment of loading
machinery, as scrapers are used at Climax, Colo., In working a massive
deposit adapted to shrinkage or caving.

This leaves the tonnages produced by open-stope, top-slicing, sub-
level-caving (in the Lake Superior iron country), and cut-and-fill
methods the principal candidates for mechanical loading. Indeed,
in many mines using these methods the application of scrapers or power
shovels is already far advanced.

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

Nonmetals.—Finally, it is necessary to reckon with the surprisingly
large tonnage of nonmetallic minerals now obtained from underground
workings. Some idea of the possibilities in this direction is given by
the following table, which indicates a total of 18,528,000 tons of crude
material taken from underground in the year 1929. Much of this is
already mined mechanically, and still more is likely to be.

1 Wright, C. W., Mining Methods and Costs at Metal Mines of the United States: Inf.Circ. 6503, Bureau
of Mines, 1931, pp. 32-33.
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Approzimate tonnage of the principal nonmetals produced by underground
maning, 1929

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

Short tons mined Short tons mined
underground underground

Limestone 1_____________ 11, 108, 317 | Fluorspar_ . _ __________. 130, 000

YPSUM oo omo e 2, 708, 711 | Phosphate rock (1935) - - 113, 928

Rock salt_____ . _______ 2, 113, 010 | Miscellaneous nonmetals. 500, 000

Clayl . 786, 874 L ——

Pyrites (1935) .- _______ 566, 961 18, 527, 801
Potash (1935) . ________ 500, 000

1 Census of Mines and Quarries, 1929, pp. 369 and 393. The figures for clay represent only_enterprises
whose product was sold as clay and exclude mining operations of clay-products manufacturers. ~Inaddition,
32,866 tons of glay were mined by companies producing from both underground and surface workings at

o same operation. .

TOTAL NUMBER OF LOADING UNITS SOLD

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

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

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

Soagars Yoadors
ers oaders
Shovel Shovel
Year (hoists or Year (hoists or
com%)lete loaders complete loaders
units) units)
254 57 || 1981 e eeeem 126 2
341 18 || 1932, s 104 14
373 15 |} 1933 e 62 12
284 36 (| 1934.. 67 23
414 89 || 1935 oo 135 44
363 32 || 1936 « oo 249 70
645 35
335 22 3,752 419

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

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

Manufacturers of underground scraper loaders or hoists

Sullivan Machinery Co., Chicago, Ill.
Gardner-Denver Co., Quincy, Il

Lake Shore Engine Works, Marquette, Mich.
Goodman Manufacturing Co., Chicago, Ill.
Vulcan Iron Works Co., Denver, Colo.

Vulcan Iron Works, Wilkes-Barre, Pa.
Lidgerwood Manufacturing Co., Elizabeth, N. J.
Sauerman Bros., Chicago, Il.
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Manufacturers of underground shovel loaders

The Eimco Corporation, Salt Lake City, Utah; Eimco-Finlay loader.

Gardner-Denver Co., Quincy, Ill.; Gardner-Denver loader.

Nordberg Manufacturmg Co., Ml.lwa.ukee, Wis.; Nordberg-Butler shovel.

Goodman Manufacturing Co., Chicago, Ill. (with St. Louis Power Shovel Co.);

Conway and Goodman power shovels.

The Thew Shovel Co., Loraine, Ohio; Thew and St. Joe type shovels.

The Marion Steam Shovel Co., Ma.rlon, Ohio; Marion shovel.

Allis-Chalmers- Manufacturing Co Milwaukee, Wis.; Hoar shovels.

Harnischfeger Corporation, Mllwaukee, Wis. .

Jeffrey Manufacturing Co., Columbus, Ohio; Mobile loaders.

Myers Whaley Co., Knoxvﬂle, Tenn.; Myers Whaley shoveling machine.

The Osgood Co., Manon, Ohio; Osgood shovels.

The total number of machines sold to metal and nonmetal mines
during the 14-year period from 1923 to 1936 is placed at 419 shovel
loaders and 3,752 scrapers. These figures undoubtedly include many
experimental installations, which were sometimes only partly suc-
cessful and sometimes even abandoned. In coal mining, for instance,
there are records of 459 mines which at one time or another have tried
mechanical loading without adopting it as standard practice, at least
down to the end of 1936. Difficulties in the design of machines, in
local seam conditions, and in adaptation of mining methods have
combined with market and wage-rate factors to delay wider use of
coal loaders. A similar record of trial and error has undoubtedly
occurred in the metal mines.’® These cases of partial success or failure
are no more than enough to suggest the need of careful study of local
conditions and comparison of the alternative types of equipment
available before making the investment in loading machinery.

SCRAPER LOADERS

Details of the early installations of scrapers underground will be
found in a monograph by C. E. van Barneveld on mechanical loading
in metal mines.’® Figure 21 picks up the trail where van Barneveld
left it in 1923. By that time scraper loading was going forward with
a rush. The pioneer installations in the Michigan copper mines and
the Lake Superior iron ranges in 1915-17 and in the Tri-State area in
1919 had proved the possibilities of scrapers at a time when shortage
of manpower and rising wages focused the attention of managers
upon labor-saving devices.” In the post-war years, declining prices
both of iron and the nonferrous metals further stimulated the search
for cost reduction. Throughout the period from 1923 to 1929, sales
of scraper equipment continued in large volume. Indicative of the
savings effected is the record of Gogebic County, Mich., where the
output of iron ore per miner per day is reported to have increased
from 2.91 tons in 1923 to 5.96 in 1929.8

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

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

16 van Barneveld, Charles E. (mining engineer, U. S. Bu:eau of Mmes), Mechanical Underground Load-
ing in Metal Mines: Univ. of Missouri, Sch. Mines, vol. 7, n

17 Jackson, Chas. F., Underground Scrapmg Practice in Meta] Mines: Manuscript Rept. 1, Bureau of

Mines (printed by Sullivan Machinery Co.), 1933, p. 9.
18 Sullivan Machinery Co.. Handbook of Scraper Muckmg Publication 176, 1931, p. 7.
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dropped by 1933 to a small fraction of the former level. Recovery of
business sent the curve of sales upward, and there were further
increases in 1935 and 1936. Were it possible to represent the capacity
of the equipment rather than the number of units, the sales in 1936
would appear substantially higher, for meanwhile there has been a
marked increase in size of typical scraper hoists. In 1923, 4- to 7)%-
horsepower hoists were the rule; now they range up to 150 horsepower
and use much heavier equipment and larger scrapers. ’
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FIGURE 21.—Shipments of scraper loaders for use underground in metal or nonmetal mines, 1923-36.

Note that the figures represent number of units only without regard to capacity. Were it possible to allow
for the large increase in the size of machines during this period, the sales in recent years would look pro-
portionately larger. Based upon detailed reports from eight manufacturers, with an estimate for one
company not heard from when the books were closed.

As scraper mining has become the established practice in the Lake
Superior iron mines, wherever it is applicable,” future installations
in this area will hardly equal those of the 1920’s, when the mines were
being initially equipped. It is evident, however, that a substantial
demand for this type of equipment will continue to be found in re-
placements and in retirement of obsolete machines. In the Alabama
iron mines, scrapers have been widely 2 used, but a considerable part
of the district output is still loaded by hand. '

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

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

20 Eaton, Lucien, Mechanical Loading in Metal Mines in 1929. Min. Cong. Jour., July 1929, p. 536.

1 van Barneveld, C. E., Work cited (footnote 16), p. 337

Crane, W. R., Mining Methods and Practice in the .Michigan Copper Mines: Bull. 306, Bureau of
Mines, 1929, 192 pp.
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Purchases of scrapers by nonferrous and precious metal mines
reached a peak about 1924 and for some years thereafter declined.
Beginning in 1935, however, there was a sudden pick-up, apparently
forecasting further activity in this field. A notable feature of the
last 2 years has been the increase in sales to precious-metal mines,
ﬁeflllecting the boom in gold production that followed devaluation of the

ollar.

The growth of scraper loading in metal mines is in contrast to the
experience of coal mines. Numerous coal mines—both bituminous
and anthracite—working thin or pitching seams have tried scrapers,
and some 3,800,000 tons of coal are loaded in this way. But in coal
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FIGURE 22.—Shipments of shovel loaders for use underground in metal or nonmetal mines, 1923-36.
Based upon detailed reports from 11 manufacturers. Includes estimates for 1 make of machines not now

produced.
mines the scraper may often gather up dirt as it drags along the floor,
thereby increasing the ash content of the product; and it also increases
breakage and reduces the proportion of the profitable domestic sizes.
In metal mining, these considerations do not apply.
Nonmetallic mining, like coal, has made less use of scrapers than of
shovel loaders underground.

SHOVEL LOADERS

Installations of shovel (or mobile-type) loaders during the same
period are shown in figure 22. The record for shovel loaders covers
two distinct types of equipment. From 1923 to 1931 the machines
sold consisted chiefly of comparatively large units designed for loading
in open chambers or stopes. Beginning about 1932, the record is
dominated by the sale of smaller-type machines designed primarily
for loading in headings or tunnels. Machines of both kinds have been
sold in both periods, but there has been a definite shift of emphasis.

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

The first experiment with a power shovel in the district was made
in 1912, but the abundance of hand shovelers and the low rate of
wages then prevailing were found to yield little incentive to mechanize
at that time.22 The World War, however, stimulated a reconsidera-
tion of mechanical loading. The munitions demand, coinciding with
the shortage. of labor, led to the reintroduction of machines in 1917.
Improved machines were developed, adapted to the conditions under-
ground, and by November 1923 a total of 55 power shovels was in
use in the field.? Since then installation of machines has continued
at less rapid rate, and steady advances have been made in the effi-
ciency of operation. In this area mechanical loading has now replaced
hand shoveling entirely, except for incidental clean-up. An indication
of the saving in labor effected is found in the report that in one mine
of southeast Missouri machine mucking requires 0.061 man-hour per
ton and hand mucking 0.416 man-hour per ton.

Power shovels of the larger types were purchased by a number of
other metal mines. They were also the predominant type of equip-
ment installed for underground loading in nonmetallic mineral mines.
Sales of the larger types of shovels continued through the great depres-
sion, though naturally on a diminished scale.

The last 5 years, however, have witnessed a remarkable activity in
the use of smaller shovels of the second type, designed especially for
driving tunnels and headings, either in rock or in the vein. Machines
for such development work had appeared upon the market during and
just after the war ? but achieved no general acceptance. Recent
improvements seem to have overcome earlier difficulties, and the greater
part of the shovels sold from 1934 to 1936 consists of such smaller
machines. As the curves in figure 22 represent the number of machines
only, without regard to size, the increase indicated is somewhat greater
than would appear if figures on daily capacity were available.

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

CONVEYORS

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

3 van Barneveld, C. E., Work cited (footnote 16), p. 296.
# van Barneveld, C. E., Work cited.(footnote 16), p. 400.
# Jackson, Chas. F., Methods of Mining Disseminated-Lead Ore at a Mine in the Southeast Missouri
District: Inf. Circ. 6170, 1929, Bureau of Mines, p. 21.
# yan Barneveld, C E., Work cited (footnote 16), pp. 10, 11.
ing and Mining Journal, March 1936, p. 13R.

# Engineering 36, .
. % Weigel, W. M., The Salt Industry of Louisiana and Texas: Am. Inst. Min. and Met. Eng., Tech.
Pub. 620, 1935, p. 16.
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the bedded iron ores of Lorraine.” These devices appear to have dis-
tinct possibilities in mining flat beds of the less abrasive materials.

FIELD "DISTRIBUTION OF INSTALLATIONS OF LOADING MACHINERY

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

Iron mines.—Figure 23 shows the localities where scrapers or shovel
loaders have been introduced into the iron mines. Each circle repre-
sents an area where scrapers have been installed below ground,
according to the manufacturers’ records, in the period from 1923 to
1936. The number of circles is far from showing the total number of
units sold and may give a mistaken impression of the relative import-
ance of the different areas unless it is remembered that one dot standing
for a single large area purchasing scores of machines may represent
more than numerous scattered dots in areas of smaller production.

SCRAPERS o MINERAL TECHNOLOGY AND OUT! ;
H OUTPUT PER MAN STUDIES
SHOVELS X WPA-NATIONAL RESEARCH PROJECT

 FIGURE 23.—Localities in which scraper and shovel loaders have been introduced underground in iron ore

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

In the same way, each cross mark in figure 23 represents an iron-
mining locality where one or more power shovels were sold. It should
be noted that a considerable number of earlier types had been installed
before 1923. Were these machines included in the map, the number
{)f iron-producing localities making use of shovel loaders would appear

arger.

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

Nonferrous-metal mines.—Figure 24 illustrates in the same way the
widespread interest in mechanical loading in the mines producing
nonferrous and precious metals. Nearly every district of major im-

28 Jacob, Louis, Transporting Iron Ore by Electrically Driven Shaker Conveyors at the Ottange 2 Pit,
Moselle, France: Trans. 7th Session, Internat. Cong. Mining, Metallurgy, and Applied Geology, Paris, 1935.
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portance has purchased at least some units of scraper or shovel equip-
. ment. No attempt is made to indicate the relative number of units:
hence the southeast Missouri lead district, now 100 percent mechan-
ized, is not much more conspicuous on the map than the Tri-State
area, in which the number of installations has been small.® These
two districts, lying side by side, illustrate how largely the factors of
size of operation and character of deposit affect the utilization of
machinery. In the Tri-State area, the less regular character of the
mineralization and of the underground workings, smaller holdings,
prevalence of the leasing system, use of small “cans’ instead of large
capacity cars in haulage, and other factors have worked to favor hand
loading. Nevertheless, adaptation of power loading to the conditions
of this district also would appear largely a matter of time.

MINES
COPPER P ‘
LEAD OR ZINC A ¢
CTHERMETAL Y ¢ S S T

SHOVELS SCRAPERS
X .

FIGURE 24.—Localities in which scraper and shovel loaders have been introduced underground in nonferrous
: metal mines.

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

The conspicuous feature of the map is the large number of localities
that have made use of loading machinery in the metal mining districts
of the West. Every important metal is represented in the list—gold
and silver, copper, lead and zinc, bauxite, manganese, vanadium, and
molybdenum. Both scrapers and shovels are widely represented, and
there are signs of rivalry between the two both for mucking in stopes
and for development work.

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

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

3 Anderson, C. N., Mining Methods and Costs at the Interstate Zinc & Lead Co.’s Hartley Mine,
Tri-State District: Inf. Cire. 6656, Bureau of Mines, 1932, p. 8.
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distributed. The industries making greatest use of such equipment
are underground limestone mining and rock salt.*® Metal miners are
not always aware that the production of limestone underground has
grown from 1,670,000 tons in 1912 to 11,100,000 * in the active year
1929. Some of this production is obtained from steeply pitching beds
by shrinkage methods and gravity loading,”® but the greater part is
loaded with underground power shovels. Loading machinery has
also been used, sometimes experimentally, in the underground mining
of fireclay,® silica rock, glass sand, building sand, gypsum, phosphate
rock,® ocher, pyrites, rock asphalt, fluorspar, and diatomaceous silica
rock. Its most recent application is in the mining of potash in the
newly developing industry at Carlsbad, N. Mex., where 98 percent of
the production is produced with loading machines and scrapers.®®

The trends in mining practice suggested by the sales of equipment
indicate an active interest among mining engineers in the problems of
mechanization and point to the need for studies of operating experi-

SHOXELS SCRAPERS
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FIGURE 25.—Localities in which shovels and scraper loaders have been introduced in mining nonmetals
underground.

In nonmetal mining the industries making greatesttagie of mechanical loading are limestone, salt, and
potash.

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

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

31 Census of Mines and Quarries, 1929, p. 369.

32 Thoenen, J. R., Underground Limestone Mining: Bureau of Mines, Bull. 262, 1926, p. 69.

33 Brick and Clay Record, Oct. 23, 1928, p. 577.

3 Engineering and Mining Journal, 1930, vol. 129, pp. 195-196.

35 Smith, H. I. and Ageton, R. V., Mechanization of the Potash Mines in New Mexico: Mec. Eng., July
1936, pp. 418-422.
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INTRODUCTION

. This report continues the series of annual statistical summaries
published in previous years as chapters of Mineral Resources and of
Statistical Appendix to Minerals Yearbook.

Review of the Mineral Industry, the first chapter of this volume,
discusses the salient features of the mineral industry and various
industrial and economic factors affecting it.

UNIT OF MEASUREMENT

The unit of measurement used by the Bureau of Mines for each
mineral product in reports on the mineral resources is that common to
the industry concerned, and the variation in these units makes it
impracticable, if not impossible, directly to combine and compare the
different minerals except.as to value. Although most of the products
are measured by weight, some are measured by volume, some by
number of ‘“pieces”, etc., and for some no total quantity figures are

available.
ELIMINATION OF DUPLICATION

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

United States totals.—In the general tables both iron ore and pig
iron are shown, but the value of the pig iron rather than the iron ore is
included in the United States totals, as that is considered the better
means of presenting the statistics for iron in its first marketable form.
For gold, silver, copper, lead, and zinc the value of ‘“‘smelter output”
is included in the general totals, and to account more fully for the value
of the ores treated these smelter figures are supplemented by the value
of the byproduct sulphuric acid. The value of pigments (white lead,
red lead, lithopone, litharge, and orange mineral) manufactured from
metals is not included in the general tables, as the base from which
they are made is included in the output of lead or zinc, whereas the
value of sublimed blue lead, sublimed white lead, leaded zine oxide,
and zinc oxide is included, as these are made in large part direct from
the ores and do not enter into the lead or zine totals, which represent
smelter output.

State totals.—In the State tables also iron ore and pig iron are both
shown. As blast-furnace products cannot be traced to the States in
which the ore is mined, the value of the ore is used in the State totals.
For ores of gold, silver, copper, lead, and zinc no values are shown, and
in fact none are recorded ; instead, for each of these metals the recover-
able content of the ores 1s used as the basis of valuation. The value
of the zinc and lead pigments is not included in the State total, as the
recoverable zinc and lead coatent of the ores from which the products
were made is included under zinc or lead. The value of the sulphuric
acid produced as a byproduct of copper and zine smelting and zinc
roasting is not included in the State total, as tracing this product back
to the State producing the ore has not been possible.



GENERAL TABLES .
Mineral products of the United States, 1934—36 1

1934 1935 1936
Product
Quantity Value Quantity Value Quantity Value
METALLIC
Aluminum. .. .. pounds. . 74, 177, 000 $14, 094, 000 119, 295, 000 $22, 070, 000 224, 929, 060 $41, 612, 000
ﬁn?monia] Jead. ... short tons (2,000 pounds)__ 2 16, 607 ) 216, 384 (V) 2 23,230 @)
ntimony: )

Metal. ..o do____ [CD)] (G0 2,134 (€] 3,451 (G0

Ore and concentrates... ... ... _..____________._____.._ 0. 897 ®) 3,616 ®) 3,867 5
Bauxite. ... long tons (2,240 pounds).. 157, 838 1, 129, 053 233,912 1, 556, 595 372, 005 2, 198, 523
Cadmium.__..______ ... pounds. . 2,777,384 5 3,477,001 ® 3,633,495 2, 889, 000
Chromite. .. . . long tons._. 369 4,653 515 6,163 269 , 978
Copper,tsales value. ... . ... pounds. _ 488, 454, 107 39, 076, 600 762, 587, 340 63, 295, 000 1, 222, 819, 396 112, 499, 000
Ferro-alloys -...... _.-.long tons_. 428, 798 34, 634, 957 , 176 48,891, 592 853, 531 69, 135, 074
?old Y e troy ounces._ 3,091, 183 108, 191, 400 3,609, 283 126, 324, 900 4,313,122 150, 959, 270

ron:

Ore 4 e long tons._ 25,792, 606 4 66, 483, 846 33, 426, 486 4 83, 034, 561 51, 465, 648 4131, 740, 594

) - P d - 15, 626, 192 261, 399, 963 21,178, 353 358, 145, 499 30, 798, 958 541, 693, 504
Lead (refined), sales value.......__.____. _short tons 299, 841 22, 188, 000 , 505 24, 840, 000 387, 698 35, 668, 000
Manganese ore (35 percent or more Mn). --long tons_ 26, 514 571,748 26,428 557, 340 32,119 | 96, 4C0
lIt/I/Inngamterous ore (5 to 35 percent Mn)....__________________. do.___ 221,822 621, 090 524, 184 1,322,611 940, 519 | 2, 235, 366

ercury:

Metal. .ol flasks (76 pounds net)._ 15,445 1, 140, 845 17,518 1,261,121 16, 569 1,324,194

Ore.. short tons.. 8) 9 (3) ' V)

....................................................... do____ 157 108, 414 160 129, 500 107 ®)
.................................................... do____ 11, 717, 000 ® 19, 103, 000 (O] (10 Q]
-do__.. 121, 000 (O] 1, [Q] (1) ]

~do..__ 11, 853, 000 ® 14, 016, 000 ) - (19 (%)

_do__.. 3, 360, 000 ) 3,494, 000 ® (10) ®

-do._._. 6, 384, 000 ®) 7,472, 000 ® (1) )

ZADIC. o oo o e oo o oo oo e do.._. 6, 237, 000 ® 7, 944, 000 ® . () ®
Platinum and allied metals (value at New York City)-troy ounces. . 47,274 1, 686, 000 42, 060 1, 414, 000 48, 1, 968, 000
SHlver Moo do..__ 32,725, 353 21, 155, 784 45,924, 454 33, 008, 201 62, 024, 929 47,759, 195
Tin (metallic equivalent) - . ... . . ______.___ short tons._ 9 9, 600 50 50, 3

1In this general statement certain of the figures represent shipments rather than
quantity mined, and some of the figures for 1936 are subject to revision. For details see

following chapters of this volume.

? Figures represent antimonial lead produced at primary refineries from both domestic
and foreign primary and secondary sources; no figures for value of antimonial lead avail-

able.
from domestic sources included in total value of metallic products.

3 Largely from foreign ore; Bureau of Mines not at liberty to publish figures.

4 Value not included in total value.

Estimate of value of primary antimony and lead contents of antimonial lead

& Value included in total value of metallic products; Bureau of Mines not at liberty to

publish figures.

6 Product from domestic ores only.
7 According to Bureau of the Mint.

8 Figures not available.
9 Figures showing values not available.

10 Figures for 1936 not yet available.
11 According to Bureau of the Mint.

Valued at $35 per ounce.

NOIILDNAOdUd TVEENIN A0 AdVININAS TVOILSLLVLS

gg



Mi‘neml products of the United States, 1934—36—Continued

1934 1935 1936
Product
Quantity Value Quantity Value Quantity Value
METALLIC—continued
Titanium ore:
z:; 0 5:; 8 . 8 3
utile.______.
%‘Iunggten org (60 p?;‘pellt concentrates)- 2,049 $16, 791,316 2,395 $15, 921,017 2,612 $52, 323,818
ranium and vanadium ores. . _.._._._
Zinc,$ sales value 355, 366 30, 561, 000 412,184 36, 272, 000 491, 803 49, 180, 000
Total value of metallic products (approximate). ... ... |-cocooooooaas 540,300,000 | . . . ... 723,800,000 | ... ... 1, 064, 000, 000
. NONMETALLIC
Arsenious oxide 15,623 797,278 12, 670 497, 458 15, 581 618, 826
Asbestos._ 5,087 158, 347 8,920 292, 927 11,012 309, 994
Asphalt: .
psz’ ve._. 440, 852 2, 365, 750 347,397 2,148, 761 577,637 3,193, 995
0il (inclu road oil) 4. 2, 515, 628 423,413, 386 2,715, 104 424,111,959 3, 607, 603 431,790, 935
Barite (crude) ... ....._..._..._____._. 209, 850 1,109, 378 25, 111 1, 251, 268 283, 160 1, 674, 631
Borates (naturally occurring sodium bora 242, 500 4, 822, 014 272,967 5, 381, 560 313, 759 6,156, 123
Bromine_ .. pounds._ 15, 344, 290 3,227,425 16, 428, 533 3,483, 239 20, 609, 025 4,038, 438
Calcium-magnesium chloride.___________________________ short tons.. 76,719 1,153, 159 83, 546 1,039, 103 125,911 1, 909,
Sement ___________________________________ barrels (376 pounds net)._ 76, 579, 483 117, 881, 816 76, 244, 328 114, 809, 724 114, 229, 942 172, 680, 866
lay:
Products 2 ______ e 116,171,631 | . _______. 155,535,623 | o o ________ (12)
o RAW 4 il short tons__ 2, 187, 263 48, 197: 253 2,923,470 4 10 823 923 3,782,428 413,423,456
oal:
Bituminous ¥ _.__ ... do.... 359, 368, 022 628, 383, 000 372,373,122 658, 063, 000 434, 070, 000 768, 000, 000
Pennsylvania anthraeite. _________________________________ do____ 57,168, 291 244,152, 245 52, 158, 783 210, 130, 565 54, 760, 00 226, 000, 000
CoKe 4o e 31,821, 576 4159, 425, 272 35, 14;, %% 4.176, 853, 135 46, 275, 124 4 132 373 991
Diatomite and tripoli 4 ________________ . 20, 5: 329, 35 28, 487 391 878
EBwmery_ ... 189 1,800 "176 , "325 2,900
Feldspar (crude)- 154, 188 853, 136 189, 550 1, 005, 021 244,726 1, 303, 090
Fluorspar. ... 85, 786 1, 391, 405 123, 741 1, 860, 638 176, 231 3,111, 268
Fuller’searth________________ 220, 264 2, 085, 081 227,745 2, 230, 229 230, 814 2, 264, 978
Garnet for abrasive purposes. 2, 591 214, 815 3, 060 256, 520 3,820 315,913
gemsh and precious Stones_ - e (€1 R P 1) | )
raphite:
Amorphous. - . short tons.. (18) (18) (16) 1) @19 (1)
Crystalline__....._.___ _..pounds. . (16) (16) (16) (16 (16) (18)
QGrindstones and pulpstones._ short tons._ 12, 630 463, 234 14, 587 505, 378 13,175 497,997
GYDSUIM . - - . do.__. 1, 536, 170 13, 761,977 1,903, 880 18, 860, 348 2, 712, 510 26, 222, 377
Helium. .. cubic feet_ . () @7 () (@) (&) @an

9¢
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ime. ... short tons. . 2,397, 087 17, 164, 024 2,987,133 21, 748, 655 3,783, 000 27, 464, 000
M?gnesne (erude) - - - oL S 100, 973 730, 630 177, 154 1,192, 052 207,119 1,411, 664
ca:
Serap 8 _ .. _-do_.__ 7,719 99, 791 18, 852 243, 951 20,955 260, 594
Sheet. . -.pounds.. 583, 528 90, 268 936, 633 161, 150 1,319, 233 203, 879
ﬁgllstoxlles...i .................................................................... 10,101 | . 9,530 |-l 10, 609
ineral paints:
Natural pigments ®_________________________________ short tons__ (& 19 1% (19 (19) 19
Zinc and lead pigments 2 ________________ ... do____ 114, 661 12, 617, 296 137,972 13, 828, 447 175, 734 15, 850, 829
Mineral waters.._..______._ 15 15 15) 15) (15) 5)
Naturalgas. ... 1, 770, 721, 000 395, 378, 000 1, 916, 595, 000 429, 374, 000 2, 175, 000, 000 480, 500, 000
Natural gasoline. ... ____________________________ gallons.__ 1, 535, 360, 000 , 523, 1, 651, 986, 000 70, 940, 000 1, 765, 722, 000 81, 750, 000
Oilstones, etc. - _short tons__ 396 94, 419 439 , 589 752 i21,196
OB e 40, 214, 185 37,060 199, 377 © 46,126 266, 883
Petroleum...._._ barrels (42 gallons) . 908, 065, 000 904, 825, 000 996, 596, 000 961, 440, 000 1,098, 516, 000 1, 150, 000, 000
Phospl;ate ) long tons__ , 834, 523 10, 040, 005 3,042, 381 10, 951, 723 3, 351, 857 11, 406, 132
Pota§sxum salts. . _short tons__ 21 114,122 2, 813, 218 21 224, 721 4,993, 481 21 222, 810 6,969, 190
(00 ¢ 0] (PRSP do____ 56, 169 207, 0 60, 000 247,076 72,915 328, 406
Pyrites__ _-long tons__ 432, 524 1, 216, 363 514,192 1, 583,074 547, 236 1, 666, 194
saltd q i short tons__ 7,612,074 22, 850, 797 7,926, 897 21, 837,911 8, 828, 936 23, 306, 177
and and gravel:
Glass sand..._.._. T —— 1,923,614 3, 326, 538 2, 125, 761 3, 735, 343 2, 440, 000 4, 150, 000
Sand (molding, building, etc.) and 114, 688, 075 57,920, 635 121, 798, 162 58, 242, 036 170, 220, 000 84, 597, 000
Sand-lime brick 13 41, 4 355, 560 61,757 554, 631 (2 (12)
Silica (quartz) 18,293 129, 965 17,178 111,784 12,986 96, 592
late. .. 232, 730 2,707,928 330, 200 3, 649, 515 452, 400 5, 485, 208
Stone 22__ 92, 063, 830 98,979, 936 83, 159, 050 87,824, 497 122, 433, 000 129, 276, 000
Sulphur____ oo e ool long tons__ 1, 613, 838 28, 900, 000 1, 634, 990 29, 300, 000 1,968, 820 35, 400, 000
Sulphuric acid (60° Baumé) from copper and zinc smelters and
TORSEOTS . - o oo oo e cemaan short tons__ 575, 660 4,227,096 603, 627 4, 547,769 ) )
Tale and ground soapstone 22.__. do__.. 138, 506 1, 448, 685 172,716 1, 848, 055 211, 055 2,309, 941
Total value of nonmetallic products (approximate) ... |-ooo.o_____.____ 2, 770,600,000 |- ... 2,910,900,000 |- o oo 3, 496, 000, 000

4 Value not included in total value. .

8 Value included in total value of metallic products; Bureau of Mines not at liberty to
publish figures. .

¢ Product from domestic ores only.

12 Figures obtained through cooperation with Bureau of the Census. Figures for 1936
not yet available; estimate of value included in total value of nonmetallic products.

13 iIncludes brown coal and lignite, and anthracite mined elsewhere than in Pennsyl-
vania.

4 Figures represent tripoli only. Value of diatomite included in total value of nonme-
tallic products; Bureau of Mines not at liberty to publish figures. .

15 No canvass. Estimate of value included in total value of nonmetallic products.

16 Value included in total value of nonmetallic products; Bureau of Mines not at liberty
to publish figures.

17 Value included in total value of nonmetallic products. For details of production in
fiscal years see chapter of this volume on Helium. . . .

18 1934: Figures include fine mica recovered as byproduct in washing kaolin but do not
include mica obtained by grinding mica schists; mica schists are included as ‘‘micaceous
minerals” under last item (‘“Unspecified”). 1935-36: Figures include mica recovered
from kaolin and mica schists. See chapter of this volume on Mica.

19 Canvass discontinued after 1915. Value of iron ore sold for paint included under last
item (‘‘Unspecified”’). . . K

20 Sublimed blue lead, sublimed white lead, leaded zinc oxide, and zinc oxide.

21 Equivalent as K20. .

2 Figures for soapstone used as dimension stone included in figures for stone. .

NdFigures not yet available; estimate of value included in total value of nonmetallic
products.
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Mineral products of the United States, 1934~36—Continued

1934 1935 1936
Product
Quantity Value Quantity Value Quantity Value

SUMMARY
Total value of metallic produets... ... _______________________ $540, 300, 000 $723,800,000 |....__..__________ $1, 064, 000, 000
Total value of nonmetallic products (exclusive of mineral fuels) 537, 200, 000 , 900, 000 789, 700, 000
Total value of mineral fuels_ ______._____._._______________________"f""""mTmmmmmTTT 2, 233, 400, 000 2, 330, 000, 000 2, 706, 300, 000

Total value of ‘‘unspecified’’ (metallic and nonmetallic) products

(partly estimated) 24._____________________ I PP 2 14, 500,000 |- oo ... 415,300,000 |- oo 24 22, 000, 000
Grand total approximate value of mineral products_ _____..___|._________________ 3,3825,400,000 |- 3, 650,000,000 | . - __.__.______ 4, 582, 000, 000

2 Includes value of following products.
is at liberty to publish them.

1934:
§$342,957),

Figures are shown wherever Bureau of Mines

Bismuth, cadmium compounds, chats ($518,110), flint lining for tube mills, iodine
iron ore sold for magnets, iron ore sold for paint ($26,151), lithium minerals

$20,980?, new ingot magnesium, natural magnesium hydrate (brucite), natural magne-

sium salts ($1,266,325), calcareous marl ($22,236), greensand marl ($;

209,278), micaceous

minerals (mica schists and vermiculite) ($123,796), molybdenum ($6,502,000), pebbles for

grinding, selenium, silica sand and sandstone (

nely ground) ($1,301,285), sodium salts

(carbonates and sulphates) from natural sources ($1,402,338), tantalum ore ($968), tellu-
rium, and an estimate of the value of miscellaneous mineral products for which statistics

are not collected annually by the Bureau of Mines.

1935: Bismuth, cadmium compounds, chats ($386,840), flint lining for tube mills, optical

fluorspar ($184), iodine ($248,654), iron ore sold for paint ($28,683)

lithium minerals ($26,-

£34), new ingot magnesium, natural magnesium salts ($1,286,8043, calcareous marl ($94,-

658), greensand marl
§$7,261,000;, pebbles for grinding, selenium,
, Sodium salts (carbonates and s

$1,564,300,

tantalum ore ($4,521),

($219,749), micaceous minerals (vermiculite) ($88,445), molybdenum
silica sand and sandstone (finely ground)
ulphates) from natural sources ($1.448,946),
tellurium, and an estimate of the value of miscellaneous mineral

products for which statistics are not collected annually by the Bureau of Mines.

1936:

Bismuth, cadmium

compounds ($906,000), chats ($666,000), flint lining for tube

mills, iodine ($212,625), iron ore sold for magnets, iron ore sold for paint ($53,037), lithium

minerals ($25,273), new ingot ma;
magnesium salts ($1,629,725;, calcareous marl ($58,
ceous minerals (vermiculite) ($184,387), molyb

selenium, silica sand and sandstone (finel
and sulphates) from natural sources ($1,44
miscellaneous mineral products for whic]

Bureau of Mines.

gnesium, natural magnesium hydrate (brucite), natural
,082), greensand marl ($177,835), mica-
denum ($11,933,000), pebbles for grinding,
y ground) ($2,146,464), sodium salts (carbonates
2,923), tellurium, and an estimate of the value of
h statistics are not collected annually by the

8¢
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STATISTICAL SUMMARY OF MINERAL PRODUCTION 59

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

Metallic Nonmetallic Total
Bod (me- I
ed (me- n-
Year Increafe Increase tallic and crease
or de orde- | “;onme- or de-
Value crease Value crease 3 Value
(per- (per- tallic) %rease
per-
cent) cent) cent)
$187, 881, 000 (O] $173, 582, 000 Q] $6, 000, 000 $367, 463, 000 ®
189, 413, 000 +0.8 207,207,000 | 419 6, 500, 000 403,120,000 | +10
215,820,000 | 14 230, 786,000 | +11 6, 500, 000 453,106,000 | +12
197, 881, 000 —8 243, 680, 000 +6 6, 500, 000 448, 061, 000 -1
180, 234, 000 -9 221, 756, 000 -9 , 000, 000 407, 040, 000 -9
172, 218, 000 —4 242, 333, 000 +9 5, 000, 000 419, 551, 000 +3
204, 400,000 | +19 250, 995, 000 +4 790, 000 456, 185, 000 +9
240,791,000 | +18 294,057,000 | +17 785, 000 535,633,000 | —+17
242, 010, 000 +.5 310, 889, 000 +6 900, 000 553, 799, 000 +3
250, 325, 000 +3 291, 004, 000 —6 997, 000 542, 326, 000 -2
303, 440,000 | 21 310, 995, 000 +7 994, 000 615,429,000 | 413
280, 485, 000 —8 319, 364, 000 +3 1, 000, 000 600, 849, 000 -2
, 715, 000 +1 337, 517, 000 +6 1, 000, 000 622, 232, 000 +4
223,154,000 | —21 321, 339, -5 1, 000, 000 545,493,000 | —12
186,835,000 | —16 362,410,000 | +13 1, 600, 000 550, 245, 000
248,033,000 | 433 393, 658, 000 +9 1, 000, 000 642,691,000 | +17
252, 075, 000 +2 387,966, 000 -1 1, 000, 000 641, 041, 000 —
269, 934, 000 +7 |- 380,678, 000 —2 1, 000, 000 651, 612, 000 =42
308,247,000 | +14 417,795,000 | 410 1, 000, 000 727,042,000 | —+12
483,521,000 | +57 525,575,000 | 26 1,000,000 | 1,010,096,000 | —+39
513,732, 000 +6 594,204,000 | +13 1,000,000 | 1,108,936,000 | 10
493, 314, 000 —4 660, 764,000 | +11 1,000,000 | 1,155,078, 000 +4
604, 517,000 | 23 722, 434, 000 +9 1,000,000 | 1,327,951,000 | —+15
588, 753, 000 -3 905,628,000 | 425 1,000,000 | 1,495,381,000 | +13
501,114,000 | —15 857,667, 000 =5 400,000 | 1,359, 181, 000 -9
702, 585,000 | 440 920, 780, 000 +7 400,000 | 1,623,765000 | +19
886, 180,000 | 26 1,014, 500,000 | 410 200,000 | 1,900,880,000 | 17
904, 108, 000 +2 1,165,376,000 | 15 86,000 | 2,069, 570, 000 +9
550, 768,000 | —39 1,040,761,000 | —11 244,000 | 1,591,773,000 | —23
754,944,000 | 437 1, 131, 866, 000 +9 297,000 | 1,887,107,000 | +19
749, 879, 000 —.7 | 1,237,668, 000 +9 297,000 | 1,987, 844, 000 +5
680, 907, 000 —9 1, 242, 942, 000 +.4 232,000 /| 1,924,081, 000 -3
862,008,000 | 27 1, 375,420,000 | 411 366,000 | 2,237,794,000 | +16
mRamen| o pmimom) | ) M)
g =2 , ] -8 ) , 111, -
991,730,000 | 44 1, 400, 484, 000 —2 2,430,000 | 2,394,644,000 | +13
1, 620, 745,000 | <463 1,884,413,000 | 435 3,281,000 | 3,508,439,000 | 47
2,086,234,000 | +29 2, 900,462,000 | +54 5,800,000 | 4,992,496,000 | 42
2, 153, 318, 000 43 3, 380, 690,000 | +17 6,700,000 | 5,540,708,000 | 11
3 'y 'y - J )y — y y 'y y d -
1, 359, 744, 000 37 3, 232, 626, 000 4 3,400,000 | 4,595, 770, 000 17
1,762,350,000 | 30 5,214,170,000 | 461 4,820,000 | 6,981,340,000 | +52
654,130,000 | —63 3, 481, 720, 000 —-33 2,650,000 | 4,138,500,000 | —41
98 +51 656, 410, 000 +5 3,700,000 | 4,647,290,000 | 412
1,510,930,000 | 53 4,471,620,000 | 22 3,950,000 | 5,986,500,000 | 429
1,232,330,000 | —18 4, 067, 730, 000 -9 5,740,000 | 5,305,800,000 | —11
1, 380,280,000 | 12 4, 291, 100, 000 +5 6,250,000 | 5,677, 630, 000 +7
1, 402, 920, 000 +2 , 080,000 | +12 7,600,000 | 6,213, 600, 000 +9
1,217,700,000 | —13 4,304,100,000 | —10 8,200,000 | 5,530,000,000 | —11
1, 284, 580, 000 +5 4, 091, 620, 000 -5 9, 000, 000 | 5, 385, 200, 000 -3
1,475,990,000 | +15 4, 401, 180, 000 +8 *| 10,430,000 | 5,887, 600,000 +9
550,000 | —33 3,773,400,000 | —14 8,850,000 | 4,764,800,000 | —19
567,200,000 | —42 2, 592,100,000 | —31 7,300,000 | 3,166,600,000 | —34
283,700,000 | —50 2, 172, 000, —16 6,000,000 | 2, 461,700,000 | —22
411,300,000 | +45 132, 900, 000 -2 10, 900, 000 | 2, 555, 100, 000 +4
540, 300,000 | 31 2, 770,600,000 | 430 14, 500,000 | 3, 325,400,000 | +30
723,800,000 | +34 2, 910, 900, 000 +5 15,300,000 | 3,650,000,000 ( <10
1, 064, 000, 000 | 47 3, 496,000,000 | +20 22,000,000 | 4,582,000,000 | +26
QGrand total. ... [40,971,790,000 .. _____.. 97, 501,262,000 (.. _______ 225,137, 000 |138, 698,189,000 | ___._..

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

In addition, there are many factors (the more important discussed
in the opening text) that account for the disagreement between the
sum of the State totals and the grand total for the United States, by
products. Chief among these are: (1) The use of iron ore values in
State totals and pig iron values in United States total; (2) the use of
mine figures for gold, silver, copper, lead, and zinc in the State totals
and mint and smelter figures (supplemented by the value of byproduct
sulphuric acid from copper and zinc smelting and zinc roasting and
the value of zinc and lead pigments made in large part direct from
ores) in the United States total; and (3) the inclusion of estimates in
the United States total for a few products for which no canvass has
been ((ionducted for many years and for which no estimate by States
is made.

Many other less important differences are involved, but both State
and United States totals are as complete and definite as seems possible
with the data available. The practice is consistent from year to
year, and it is believed that the reader can determine readily just
what minerals are covered by the total concerned.

In every table each mineral produced is listed, and all figures are
shown except those that the Bureau of Mines is not at liberty to
publish.

s S S
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Value of mineral products of the United States, 1931-35, by States !

State 1931 1032 1933 1934 1935
Alabama._____________ $38, 506, 558 $19, 170, 152 $23, 291, 204 $29, 827, 048 $31, 772, 042
Alaska__ 12, 371, 057 11, 526, 387 12, 681, 071 19, 578,971 18, 811, 544
Arizona_ 41, 602, 929 15,203, 724 12, 570, 753 26, 062, 865 38, 848, 203
Arkansas 18, 692, 379 15, 540, 325 12, 710, 203 16, 081, 642 17, 608, 569
California_ - 304. 538, 557 286, 683, 332 293, 034, 859 331, 255, 652 360, 178, 680
Colorado. . 32, 970, 230 25, 800, 227 27,259, 095 39,473,123 44,413, 477
Connecticut- , 790 1,910, 803 1, 550, 594 2, 276, 061 2, 656, 207
Delaware_.._._________ ’ 394, 579 , 135, 397 271,814 229, 904
District of Columbia__ 281, 980 1,819, 017 423, 233 406, 891 479, 256

Torida .-~ __.___ 10, 850, 806 7,107, 866 8,843, 896 11, 548, 144 . 11,447, 052
Georgia 10, 290, 593 6,202, 6, 111, 641 6,365, 165 440, 226
Idaho__ - 13,177,427 9, 477, 884 12,429, 155 16,708, 153 21, 364, 029
Tilinois 108, 065, 936 71, 692, 511 74, 837, 452 89, 211, 596 96, 483, 558
Indiana 50, 852, 088 34, 602, 723 34,010, 753 39, 416, 727 42, 512, 613
Iowa... 21, 614, 611 18,522,625 | , 15,154, 652 19, 326, 181 21,709, 817
Kansas___ 56,804, 312 58, 471, 164 57,974, 881 81,117, 503 96,905, 947
Kentucky . - 74, 868, 106 59, 076, 459 65, 536, 454 89, 042, 117 , 486, 000
Louisiana 61, 692, 802 61,097, 54, 886, 010 85, 210, 783 107, 544, 710

i 4,889, 282 3,174, 278 2,593, 871 352,076 550, 648

11,330, 323 7,233, 821 7,014, 570 10, 128, 349 10, 035, 751

11, 170, 497 8, 038, 615 4,917,110 6, 165, 303 650, 148

62, 785, 908 34, 713, 951 54,222, 848 61,831,364 77, 149, 256

55, 275, 230 12,272, 622 42,472,038 48,330, 235 57,313, 256

2,387, 771 2,718,919 2,765, 988 2,520, 521 3,002, 609

41,805, 772 29, 245, 055 30, 588, 018 32,954, 534 35,800, 213

32,350, 904 19,023, 093 21, 662, 089 31, 430, 496 52,096, 553

3,623,426 1, 548, 486 2,047,335 2,790, 571 3, 228, 856

14,963, 785 6, 568, 283 7,455,493 14, 702, 869 20, 987, 749

New Hampshir 2,796, 132 1,351, 554 1, 457, 041 1, 149, 289 693, 988

New Jersey_.___ 41, 632, 683 23,073,173 , 580, 25, 009, 596 28, 514, 673

New Mexico_ 25,349, 712 20, 263, 883 23, 354, 681 30, 079, 469 33,502, 362

New York____ 78, 007, 467 50, 175, 726 42, 940, 471 54, 625, 552 58, 408, 999

North Carolina. 5,554,190 2,466, 311 3,365, 160 5,342, 306 6,774, 649

North Dakota. . 2,271, 454 2, 385, 735 2,960, 811 2,549, 850 2, 543, 910

S 130, 927, 783 87,996, 538 91, 145, 609 117, 504, 662 126,133, 670

Oklahoma._ 181, 904, 857 185, 120, 909 172,560,924 | 237,208, 583 251, 700, 898

Oregon_.._ 5,045, 307 2,989, 38 3, 504, 825 4,211, 397 5, 596, 484

Pennsylvania 504,642,786 | 424,734,073 421,846, 539 546, 932, 552 520, 575, 611

Rhode Island_ 792,911 506, 325 386, 9! 485, 441 , 520

South Carolina. 3,031, 459 950, 693 1,014,162 1,323,203 1,843,476

South Dakota._ 11, 338, 739 11,118,029 14, 658, 504 19,173,033 22,209, 554

Tennessee. - , 461, 447 14, 561, 792 16, 785, 481 23, 525, 650 25, 743, 471
Texas__.. 302, 201, 046 390, 141, 325 365, 571, 179 509, 521, 286 , 069,

Utah_____ 40,301, 788 22, 620, 230 24,179,771 32,527,119 41,881, 265

Vermont _ 8, 421, 911 6,401, 143 5,792, 574 4, 852, 049 5,097, 205

Virginia_ 26,150, 041 , 027, 446 18, 845, 740 28,309, 377 30,923,115

Washington__ 14,800, 608 12,816, 678 9,387, 645 12,944, 751

West Virginia, 221, 734, 789 156, 643, 214 172, 726, 695 241, 473, 621 245, 402, 124

Wisconsin._ _ 11, 843, 343 7,414, 456 7,153, 881 9, 752, 431 11,815,933

Wyoming. ... 30, 892, 663 27, 343, 288 22, 025, 393 , 640, 30, 669, 658

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

State totals for 1936 not yet available.



Mineral products of the United States and principal producing States in 1935

Principal producing States!

Rank
in Product
value In order of quantity In order of value
20 | Aluminum.__ .. ... New York, Tennessee, North Carolina________ ... _..._....._ Rank same as for quantity.
(?) | Antimoniallead. ... ... ... Not separable by States. - - ool Not separable by States.
81 | Antimony ore ... .. .o oo ... Idaho, Nevada......... Rank same as for quantity.
58 | Arsenious oxide .| Montana, Utah, Idaho 0.
63 Asbgs:los .................................... Vermont, Arizona, Montana, Maryland_ ... ___ Vermont, Arizona, Maryland, Montana.
Asphalt: . .
37 Native ool Oklahoma, Texas, Kentucky, Alabama. ... _________________ Utah, Kentucky, Oklahoma, Texas.
19 Ofl o Not separable by States ... Not separable by States.
49 | Barite (crude) ..o oo . Missouri, California, Georgia, Tennessee. _____ ... ___ Missouri, Georgia, California, Tennessee.
43 AUXItO - - oo cemacaomeen Arkansas, Alabama, Georgia._ . .. oo ... Rank same as for quantity.
54 | Bismuth._ .. Not separable by States- .- - oo Not separable by States.
30 | Borates_ - - oo California. - e eeeeooo Rank same as for quantity.
29 | Briquets, fuel. ________ .. Wisconsin, Pennsylvania, West Virginia, Oregon___.____________ Wisconsin, Pennsylvania, Oregon, West Virginia.
34 | Bromine- - - e Michigan, North Carolina, California, West Virginia. Rank same as for quantity.
35 | Cadmium (metal and compounds) .- Not separable by States-. ..o Not separable by States.
51 | Calcium-magnesium chloride...._.._..____._ Michigan, West Virginia, Ohio, California_ .. . .. ...._..._.__ Rank same as for quantity.
8| Cement._ ... oo Pennsylvania, California, New York Michigan_________________ Pennsylvania, California, New York, Texas.
61 | Chats. ..o . .| Missouri, Oklahoma, Kansas Rank same as for quantity.
86 C{]romlte ................................... California_ .. ... S 0.
ay:
6 ProduetS. - o o oo e St d e oo d o mm e m o cmmmmmm e ememan Ohio, Pennsylvania, West Virginia, New Jersey.
22 Conl AW - - o o e e e Pennsylvania, Georgia, Ohio, Missouri-- ... _.. Georgia, Pennsylvania, Missouri, South Carolina.
0a)
Bituminous. ... West Virginia, Pennsylvania, Illinois, Kentucky.._____._______. Pennsylvania, West Virginia, Illinois, Kentucky.
Pennsylvania anthracite _| Pennsylvania_ ... __________ . _______. Rank same as for quantity.
5| Coke. ... -| Pennsylvania, Ohio, New York, Indiana.. . ... ... Pennsylvania, Indiana, New York, Ohio.
12 | Copper... -| Arizona, Montana, Utah, Nevada._...__... Rank same as for quantity.
45 Diatomite.. _| California, Oregon, New Jersey, New York California, New Jersey, Oregon, New York.
89 | Emery._.._.___. o] New York. . Rank same as for quantity.
52 Feldspar (crude) - -| North Carolina, Colorado, South Dakota, Maine._...____.__..__ North Carolina, New Hampshire, Maine, Virginia.
14 | Ferro-alloys......_. .| Pennsylvania, New York, Ohio, West Virginia.___.____._.___._. Pennsylvania, New York, West Virginia, Ohio.
85 | Flint lining for tube mills_ _| MIDDeSOta - o o oo o d e Rank same as for quantlty
39 | Fluorspar............ - Kentuck‘}a Illinois, Colorado, New Mexico_.___________.____.._. Do.
36 | Fuller’s earth_ .| Georgia, Florida, Texas, Ilinois. .. ... __._______._____ Florida, Georgia, Texas, Illinois.
64 | Garnet, abrasive..._. _| New York, New Hampshire__.________________ Rank same as for quantity.
(3 | Gems and precious stones .| No canvass for 1935 - __.__________________ No canvass for 1935.
SZ g ]dfx ....................................... California, South Dakota, Alaska, Colorado Rank same as for quantity.
raphite:
Amorphous. ... . NeVaAAa - - oo Do.
Crystalline__.________ California, Montana.__.___...___. - Do.
57 | Grindstones and pulpstones Ohio, West Virginia, Washington _ Do.
23 | Gypsum..__..._.._____._. New York, Michigan, Iowa, Texas. R Do.
74 ! Helium OXAS - - o L e Do.

4
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Ores (crude), ef

3 in
[agnesite ...
Magnesium.____________
Magnesium salts (natural) .
Manganese ore.........
Manganiferous ore- -.......
Manganiferous zine¢ residuum. . ..___________
Marl:
Calcareous
Greensand -
Mercury. ..
Mica.._..
Scrap.-
Sheet . ... _..__..__.
Micaceous minerals (vermiculite) -
Millstones.- - .-« oo ool
Mineral paints, zinc and lead pigments-
Mineral waters.
Molybdenum
Natural gas..--
Natural gasoline_
Nickel.......
Oilstones, etc.

Phosphate rock....______
Platinum and allied metals_
Potassium salts.. ...

California. .- e
Minnesota, Michigan, Alabama, Pennsylvania..._.........__..
Ohio, Pennsylvania, Illinois, Indiana__._._._

No figures available_.______.________.__
Missouri, Idaho, Utah, Oklahoma.___._____
Ohio, Pennsylvania, Missouri, West Virginia.
South Dakota. ... _._._.___________
W ashington, California.. ..
Michigan._ ________ . ____
Michigan, Oklahoma, California, Washington -
Montana, Georgia, Arkansas, Virginia.......
Minnesota, Montana, Wisconsin, Michigan..
NOW JOISeY - a e cmc o e e e e e em

IR

Wisconsin, West Virginia, Virginia, Minnesota__......._...____.
New Jersey . - - oo
California, Texas, Oregon, Arkansas-..._......_.
North Carolina, (}eotgia, New Mexico, Virginia...___

_..-do
North Carolina, Connecticut, New Hampshire, Colorado. .
Montana, Wyoming. .. ... ...

No canvass for 1935________________ e
Colorado, Arizona, New Mexico, Nevada. ... _.__....
Texas, California, Oklahoma, Louisiana________________.________
California, Texas, Oklahoma, Louisiana.
Not segarable by States. ... -
Ohio, Vermont, Arkansas, Indiana___.._____________________.._.

Utah, Arizona, Nevada, Michigan..._.___..____________________
Montana, Colorado, New Mexico, Nevada....._____.__.__..___.
Alaska, California, Colorado, South Dakota...__________________
Missouri, Idaho, Utah, Nevada..._.___._.___________._.___
Oklahoma, Kansas, Idaho, Utah____._.____________________
Oklahoma, Kansas, Tennessee, New Jersey_.._.___.____.__
New York, New Jersey, Michigan, California.._
Minnesota, California_ ... _____.____________
Texas, California, Oklahoma, Kansas. -
Flori&a, Tennessee, Idaho, Montana
Alaska, California, Oregon, Nevada.._._..__________.___________
New Mexioo, California, Maryland, Utah..
Kansas, California, Nebraska, Oklahoma._._._______: ___________
Tennessee, Virginia, California, New York

Michigan, New York, Ohio, Louisiana

Do.

Minnesota, Michigan, Alabama, Wisconsin.
Pennsylvania, Ohio, Illinois, Indiana.

No figures available.

Rank same as for quantity.

0.

Michigan, California, Oklahoma, Washington.
Rank same as for quantity. )
Minnesota, Montana, Wisconsin, Georgia.
Rank same as for quantity.

Wisconsin, West Virginia, Ohio, Virginia.
Rank same as for quantity.

0.
North Carolina, Conneécticut, Georgia, New Mexico.

Rank same as for quantity.
0.

Do.
New York, Virginia, North Carolina.
Rank same as for quantity.
No canvass for 1935.
Rank same as for quantity. .
Texas, California, Louisiana, West Virginia.
California, Texas, Oklahoma, West Virginia.
Not separable by States.
Arkansas, Ohio, Indiana, Vermont.

Value not available.
0.

Do.
New Jersey, New York, Ohio, Florida.
Rank same as for quantity.
Texas, Oklahoma, California, Kansas.
Rank same as for quantity.

0.
California, New Mexico, Maryland, Wyoming.

Rank same as for quantity.
Do.
Do.

! Rank of States in metal production (except aluminum, ferro-alloys, and pig iron) arranged according to mine reports, not smelter output.
2 Separate figures for antimonial lead from primary sources not available.
3 No canvass for 1935.
4 No figures available.
§ Value not available.
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Mineral products of the United States and principal producing States in 1935—Continued

Principal producing States

Rank
in Product
value In order of quantity In order of value
13 | Sand and gravel. . . __________._..._ New York, Illinois, Montana, California, New York, Pennsylvania, Illinois, California.
56 | Sand-lime brick..__...__ New York, Michigan, Massachusetts, Minnesota_.__..______.__ Rank same as for quantity.
60 | Selenium.__.___________ Not separable by States............._... -| Not separable by States.
72 | Silica (quartz) Ohio, Missouri, New Jersey, Tennessee. ... New Jersey, Missouri, Ohio, T'ennessee.
42 | Silica sand and sandstone (finely New Jersey, Illinois, Wisconsin, Pennsylva New Jersey, Illinois, Wisconsin, Ohio.
16 | Silver. Idaho, Montana, Utah, Arizona_ ... . . ____.____..___.. Rank same as for quantity.
B I T ) S Pennsylvania, Vermont, New York, Maine.
28 | Sodium California, Texas, Wyoming, Nevada..______.__________._.___.__. Rank same as for quantity.
sources. .
9 Pennsylvania, Michigan, New York, Ohio._._____________.______ Pennsylvania, New York, Ohio, Michigan.
17 Texas, Louisiana, California, Utah_..__.__.____ Rank same as for quantity.
32 Pennsylvania, [llinois, Tennesses, Oklahoma. Do.
and roasters.
40 | Talc and ground soapstone 8.._..________.____ New York, Vermont, California, North Carolina_..____.________ Do.
87 | Tantalum ore South Dakota Do.
80 | Tellurium-. Not separable by States.. Not separable by States.
79 in._.__.. Alaska. South Dakota. Rank same as for quantity.
Titanium ore:
7 Tlmenite. ... ... Virginia o o Do.
70 Rutile. . Virginia, Arkansas » Do.
62 | Tripoli—-.... Missouri, Illinois, Arkansas, Oklahoma. . _ Missouri, 1llinois, Oklahoma, Arkansas.
38 | Tungsten ore........_......_. Nevada, Arizona, Colorado, California._.._. Nevada, Arizona, Colorado, Washington.
78 | Uranium and vanadium ores. -| Arizona, Colorado, Utah._..._.....__.___.__ Colorado, Utah, Arizona.
15 | ZinC. oo ees Oklahoma, New Jersey, Montana, Kansas

Rank same as for quantity.

¢ Exclusive of soapstone used as dimension stone (all from Virginia), whick: is included in figures (or stone.

¥9
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States and their principal mineral products in 1935 1

State Rank Principal mineral products in order of value
21 | Coal, iron ore, cement, clay products.
30 | Gold, copper, coal, platinum and allied metals.
18 | Copper, gold, silver, molybdenum.
31 | Petroleum, coal, bauxite, natural gas.
3 | Petroleum, natural gas. gold, natural gasoline.
15 | Coal, gold, molybdenum, silver.
43 | Stone, clay products, sand and gravel, lime. R
50 | Clay products, stone, sand and gravel.
49 | Clay products, stone.
34 | Phosphate rock, stone, cement, fuller’s earth.
36 | Stone, clay products, cement, fuller’s earth.
28 | Silver, lead, gold, zine.
10 | Coal, clay products, petroleum, cement.
16 | Coal, cement, clay products, stone.
27 | Coal, cement, gypsum, clay products.
9 | Petroleum, natural gas, coal, zinc.
Kentucky.__________________ 8 | Coal, natural gas, petroleum, clay products.
Louisiana_._.__.____________ 7 | Petroleum, natural gas, sulphur, s:
Maine_.__.____._.._.________ 44 | Stone, cement, clay products, sand and gravel.
Maryland.____.____.________ 35 | Coal, clay products, sand and gravel, cement.
M. husett 38 | Stone, clay products, sand and gravel, lime.
Michigan...__ PR 11 | Iron ore, petroleum, cement, salt.
Minnesot . 13 | Iron ore, sand and gravel, cement, manganiferous ore.
Mississippi. ——- 42 | Natural gas, clay products, sand and gravel, petroleum.
Missouri.- 19 | Lead, clay products, coal, cement.
Montana. 14 | Copper, silver, petroleum, natural gas.
41 | Cement, sand and gravel, clay products, stone.
29 | Gold, copper, silver, zinc.
47 | Clay products, stone, sand and gravel, feldspar.
24 | Clay products, zinc, sand and gravel, stone.
20 | Petroleum, natural gas, coal, potassium salts.
12 | Petroleum, stone, clay products, cement.
37 | Clay products, stone, bromine, feldspar.
45 | Coal, clay products, sand and gravel, stone.
......... 6 | Clay products, coal, natural gas, petroleum.
4 | Petroleum, natural gas, natural gasoline, zinc.
....... 39 | Gold, cement, stone, sand and gravel.
2 | Coal, natural gas, petroleum, cement.
Rhode Island._. 48 | Stone, sand and gravel, lime, c¢lay products.
South Carolina._ 46 | Stone, clay products, sand and gravel, gold.
South Dakota. . ._ 26 | Gold, sand and gravel, cement, stone.
Tennessee.._._._. 25 | Coal, cement, stone, phosphate rock.
Texas. . ....._.._. 1| Petroleum, natural gas, sulphur, natural gasoline.
Utah.______________ 17 | Copper, silver, gold, coal.
Vermont.___________ 40 | Stone, slate, talc, lime. B
Virginia_ . 22 | Coal, stone, zine, clay products.
Washington__________ 32 | Coal, stone, cement, sand and gravel.
West Virginia 5 | Coal, natural gas, clay products, petroleum.
‘Wisconsin. . 33 | Stone, clay products, sand and gravel, iron ore.
Wyoming. .. _______________ 23 | Petroleum, coal, natural gas, natural gasoline.

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

Prices of gold, silver, copper, lead, and zinc, 1932-36

Year Gold 1 Silver 2 Copper 3 Lead 3 Zinc3
Per fine Per fine

ounce Per pound | Per pound | Per pound

$0. 282 $0. 063 $0. 030 ©$0.030
. 350 . 064 .037 . 042
5. 6461 . 080 .037 .043
. 71875 .083 . 040 . 044
L7745 . 092 . 046 . 050

11932: Legal coinage value; 1933-34: Yearly average weighted Government price; 1935-36: Price under
authority of Gold Reserve Act of Jan. 31, 1934.

? 1932-33: Average New York price for bar silver; 1934: Treasury buying price for newly mined silver;
1935-36: Yearly average weighted Treasury buying price for newly mined silver.

3 Yearly average weighted price of all grades of primary metal sold by producers,

4 $20.671835.
5 $0.64646464.
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STATE TABLES
Mineral production of Alabama, 193435

1934 1935
Product

Quantity Value Quantity Value

short tons. . O] Q) m "
_long tons.. Q ") 1 o
___barrels__{ 22,181, 513 |2$3,017,329 | 22,483,616 | ? $3, 521,418
_____________________________________ (13) fee——----| 31,543,050
4 46, 426 46, 026 463,042
18,838,000 | 8,504, 510 18, 251, 000
46, 508, 333 1,994,220 | 46,388,066

30 10, 061 835
Ferro- v 11,612,178 19, 907 4 876, 762
Fuller’s earth . O] 1) e
d s 97,186 2,227 77,953
(1) [ N IR I
4,379,827 | 3,559,934 5,826, 711
415,805,365 | 1,324,942 | 419,437,381
746, 232 127,157 803, 186
____________ 185 4, 595
7,878 o 647 6, 226
®) © (®)

7 15, 067 7
348, 978 572,953 241, 947
. 36 233 40 288
Stone. - 8 660, 458 639, 700 764, 027
Miscellaneous ¢ 1,730,047 | oo 730, 806
Total value, eliminating duplications_ ... |-ccocoo.o_ 29,827,048 |- ________. 31,772,042

1 Value included under ‘‘Miscellaneous.””
2 Exclusive of puzzolan, value for which is included under “Miscellaneous.”
3 Figures obtained through cooperation with Bureau of the Census.
. +Value not included in total value for State.
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.
6 No canvass. ’
7 Not valued as ore; value of recoverable metal content included under the metals.
s Exclusive of sandstone, value for which is included under ‘‘Miscellaneous.”
9 Includes minerals indicated by ““1”’, “?”’, and ‘¢’ above.

. Mineral production of Alaska, 1934-35

1934 1935
Product
Quantity Value Quantity Value
ATSeniC. - oo short tons__ ) Q)] O] (O]
Coal. do____ 107, 508 $451, 000 119,425 $502, 000
[070) 0] ¢ =) SRR pounds.__ 114,000 9,120 | 15, 500,000 1, 286, 500
Gold 2.__ troy ounces._ 537,282 | 18,778,000 469,495 | 16,432,325
Tead .o oo __short tons__ 747 55, 241 670 53, 600
Ores (crude), etc.
[00) 3 45 - 44, 655 ®)
Dry and siliceous (gold and silver) __ 3,833, 332% (:)
ead ..o
Platinum and allied metals_ 6, 448 234,392
Sand and gravel.____..__._.___ __short tons_. ( (*) ®
Silver________. troy ounces__ 168, 868 109, 167 286, 848 206, 172
Stone __short tons.. 48, 890 74,919 Q] ‘
Tin (metallic equivalent) _______._______________ do__.. 9 *) 49 49, 800
Miscellaneous 5 _ _ - - e | 28,227 | - 46, 755
Total value, eliminating duplications. ... . __j-ccoccccooo- 19,578,971 | oo ooo__ 18, 811, 544

1 Figures not available.

2 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. :
3 Not valued as ore; value of recoverable metal content included under the metals,
4 Value included under ‘“Miscellanegus.”

$ Includes minerals indicated by “4”” above:
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M<ineral production of Arizona, 1 934_—35

Product

1934

1935

Quantity Value Quantity Value

ASDEStOS . - - oo oo short tons.. O] O] ® O]
Clay:
Products. - e (GO R R 2 3103, 330
aw._ ... -.short tons._. (3 (13) (13 P O I
Co0al. - o e do.... 9,058 $45, 000 ®) 1
Copper-.-- --pounds._ 178,082,213 | 14,246, 577 |278,029,289 | 23,076,431
Diatomite._.__. --short tons.. (O] () N P
Feldspar (crude) ... -.-long tons__ (O} 1) O] O]
Gems and precious Stones._ - |oceoeooen [ 2 I *)
Gold s . _-troy ounces. . 167,024 | 5,837,493 241,755 8,461,411
_.short tons. . 765 15,413 ) ).
3,439 254, 457 7,783 622, 644
16, 003 163, 748 22, 048 227, 658
(O] O] 1 t
® © 7 (7
140 742 8 (8
378,730 O] 966, 088 O]
(0705 ¢3¢ T SN short tons._| 2, 845, 604 ® 6,011,755 ®
Copper-lead__....__.________ _do.___ 47 (%) 4 Q)
Dry and siliceous (gold and silver).___._._.__ do____ 373,073 ®) 604, 644 ©)
Lead ... do-___ 16, 203 Q] 16, 749 (%)
Lead-zine. .. do_.__ 35,315 ®) 129, 772 ®)
Zine..__.._._. doo i 7,126 ()
Sand and gravel. _.-do____| 4,152,689 | 1,730,874 Q) )
Sand-lime brick.. _-thousands__|_ .. ... .. _|.....___..__ (2 [UR))
Silica (quartz)- _short tons__ (O] ) (OB )
Silver.__. _.troy ounces-_| 4,448,474 | 2,875,781 | 6,601,280 4,744, 670
Stone..._ --short tons._ 392, 250 346, 975 192, 390 182, 638
Sulphuric acid ceedoo___ 9 3 @9 13
Tungsten ore (60 percent concentrates). -.do_._. O] (0] 394 [©)
Vanadium ores. _-do___. ) @) (O] [O)
Zine.ooooooe e —---do___ 905 77,842 3,337 293, 653
Miscellaneous 11 JRI P 659,418 |.__o___.____ 1, 393, 652
Total value, eliminating duplications......_._____|..___...____ 26,062,865, | _._._._.__ 38, 848, 203

1 Value included under “Miscellaneous.”
2 Figures obtained through cooperation with Bureau of the Census.
3 Value not included in total value for State.

¢ No canvass.

5 Gold valued per ouncs, as follows: 1934, $34.95; 1935, $35.

6 Reported as mica schist.

7 From ground mica schist.

8 Reported as scrap mica from ground mica schist.

9 Not valued as ore; value of recoverable metal content included under the metals.

10 From copper smelting.

11 Includes minerals indicated by ‘1’ above.
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Mineral production of Arkansas, 193435

1934 1935
Product
Quantity Value Quantity Value
..................................... long tons.. 145,764 | $1,057,062 219,791 | $1, 465, 302
-short tons__ | ___________|____________ (¢ 12
L barrels. - ® O] O] ®
....................................................... 3349,154 | .. ._.____ 3 569, 579
-short tons._|.___________{ ______ T ___ 531 23,151
...... do.___ 856,432 | 2, 564, 000 1,133,279 3, 448, 000
Gems and precious stones____.________________________| " 4 - - O]
Iron ore sold for magnets. _long tons.. 5 [ I P R
Lead-. - short tons.. 40 2,960 3,040
Lime. .. do_. 1 [0) 0] [0)
Manganese ore. _long tons.. 5,842 1) 3,809 )
Manganiferous ore.......______________________ do___. 1,374 0] 145 o
Merecury.._...._.. - 4 36, 046 21,885
Mineral waters.__..______________________ gallons sold- 4 ) O] ®
Natural gas...__.__ --M cubic feet__| 7,024,000 1,574,000 | 6,167, 000 1, 400, 000
Natural gasoline______________________________ gallons__| 13,033, 000 450,000 | 13,076,000 570, 000
Oilstones..____.____________________________ short tons._ - 82 49, 741 93 64, 651
Q] Q] 7950 [Q]
- ®) (6) 7 3,900 ®
11,182,000 | 8,000,000 | 11,008,000 7,930, 000
1,122,099 5?3, 190 1, 189, 420 .(51)2, 010
________________________ 1
8397, 150 8 268, 667 335, 360 351, 53;
""" O3 O g 0]
1,968 21,774 2,021 22, 231
5, 848 153 13, 464
............ 1,137,200 |-ooo...____| 1,248,802
............ 16,081,642 |..__________| 17,608, 569

1 Value included under ‘“Miscellaneous.”

2 Value not included in total value for State.

3 Figures obtained through cooperation with Bureau of the Census.

4 No canvass.

5 Figures not available.

: IIEI Ott' valtued as ore; value of recoverable metal content included under the metals.
stimate.

8 Exclusive of sandstone, value for which is included under “Miscellaneous.”’

9 Includes minerals indicated by “Y’’ and “¢” above.
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Moineral production of California, 1934-35

Product

[070] 03 11
Diatomite...._.

ite

Magnesium salts (natural) ... _.__.___________ pounds__
Manganese Ore. ... ocococooooooeioo_. g tons._
Merecury- ... flasks (76 pounds)“
Mica, Serap - - -« short tons..
Micaceous minerals (mica schist) ... _____._.__ do___.
Mineral plants, zinc and lead pigments._._.__.__. do-
Mineral waters. - _______________________ gallons sold_-
Natural gas_... --M cubic feet._
Natural gasoline_____.__________________________ gallons__

Ores (crude), etc.

0707 ¢) o short tons_.
Copper-lead.- - .o 0.

Dry and siliceous (gold and silver)-
Lead

____________________________ —-do____
Lead-zinc.. —do____
DG e ea e
Peat ... _____________ --short tons__
Pebbles for grinding._ ... ________ do.._.
Petroleum .. _.____.__.__ ---barrels_.
Platinum and allied metals -troy ounces..
Potassium salts_ .. __.._____ short tons._
Pumice. .o 0-.__
Pyrites. . _long tons.__
Salt.._._____. short tons._
Sandand gravel...___.._________ PR [ S
Sand and sandstone (finely ground) .do.._.
Silica (quartz) . ... do_
ver ...... troy ounces- -

Sla|
Sodlum salts (carbonates and sulphates) from natural

SOUICES. - - - oo cc e cce oo short tons_ .
11 70) T T do.._.
Sulphur..__.__.__ _.-long tons. .
Sulphuricacid 10 _.__________ --short tons__
Talc and ground soapstone. PR s s T
Tripoli- - .. ..do.._.

%‘ungsten ore (60 percent concentrates)..

Miscellaneous 11__._._

Total value, eliminating duplications...._......._

284, 109, 000
534, 624000

94, 577

3, 237, 926
1,471
3, 300
379
2, 962
1

207, 832, 000
195

1
12, 059
1

356, 222
6,890, 719
®

650
1,191,112

4, 1718, 380

1935
Quantity Value

) 0]

29, 683 $172, 034
272, 967 5, 381,
(12) (D)

O] O]

0] 0]

8,137,880 | 11,174,973

5 6,163
____________ 39,287,971
200, 508 2 528, 531

(1) !

1, 954, 000 162, 182

o 1

81, 485, 000

2, 600
856, 112
4
1, 299, 330
4,169, 031
(O]
a2
290, 439
M
1)
14,168
6, 540, 904

360, 178, 680

1 Value included under ‘‘Miscellaneous.”’
2 Value not included in total value for State.

3 Figures obtained through cooperation with Bureau of the Census.

4 No canvass.

8 Gold valued per ounoetas follows: 1934, $34.95; 1935, $35.

¢ Reported as mica schis
7 From ground mica schist.
& Reported as scrap mica from ground mica schist.

9 Not valued as ore; value of recoverable metal content included under the metals.

10 From zinc-roasting operation.
1 Includes minerals indicated by “1”’ above.

153336—37——6
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Mineral production of Colorado, 1934-35

1934 1935
Product
Quantity Value Quantity Value
Briquets, fuel. - e short tons. - (1?2) (12) (12) (12
Cement . . oo barrels. . O] [O) (1) (1)
3$1,104,672 | ___.____ 3 $1, 393,049
252,474 58, 369 2 68, 895
12,063,000 | 5,910,511 | 13,675,000
(l 2) , 110 1 2)
903, 520 | 14, 654,000 1, 216, 282
0] , 64,
13 1 2) (l 2)
83,132 6,978 ®
Fuller’s earth do__.- O] 8

~troy ounces..
---short tons_.

Manganiferous ore
ica:
Serap....- B short tons.. 419 3,717 (O] (1)

. Sheet____ R pounds.| () 0] 0] 0]
Micaceous minerals (vermiculite) - ... .short tons. . 219 1,976 [Q] (%)
Mineral paints, zinc and lead pigments....____.. do.... 12 (12) (12 1
Mineral waters._ ... o ooccmeeeoaoioo gallons sold.-_ *) “ *) *)

8,378, 683 ) 9, 558, 120 )
2, 633, 000 667,000 | 2,843,000 646, 000
643, 000 18, 000 417,000 15, 000
Copper 135, 082 (O] 209, 492 (O]
Copper-1ead . . .- em e do._.. 201 (U] 295 (0]
Dry and silicéous (gold and silver). ———-do____| 1,164,575 (Y} 1, 535, 534 (Y]
Lead. oo meeeneeeae --do._.. 5,677 (O] 16, 419 (0]
Lead-Zine. - ool do._._ 3, 652 (U] 9, 244 (Y]
Peat. -.do_.__|- ! (1 » 0]
Petroleum e barrels__| 1,139,000 | 1,060,000 | 1,560,000 1, 420, 000
Pyri - -.long tons.. 5,303 ) (1) O]
Sand and gravel.. ___short tons..| 1,367,187 684,650 | 1,266,073 528, 030
Silver_...__.__. _troy ounces..| 3,475,661 | 2,246,802 | 4,606,064 3,375, 296
151700 ¢ L YO S ___short tons__| & 1,191,480 | 8 1,270,965 |8 1,021, 260 8910, 141
Tungsten ore (60 percent concentrates). 342 298, )
UTanium OreS. - - - - oo coceccccccmmc e m e 178 8, 246 O] ")
Zine._. 66, 392 1,202 105, 732
Miscellaneous ? 9,870,851 | oo 11, 325, 085
Total value, eliminating duplications._ .. ... oo |-ecccmacaan 39,473,123 | ... 44,413,477

1 Value included under ‘‘Miscellaneous.”

2 Value not included in total value for State.

3 Figures obtained through cooperation with Bureau of the Census.

4 No canvass.

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.

¢ Figures not available,

7 Not valued as ore; value of recoverable metal content included under the metals.
8 Exclusive of marble, value for which is included under ‘“Miscellaneous.”

9 Includes minerals indicated by ‘1’ and ““*’ above.
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Mineral production of Connecticut, 1934—35

71

1934 1935
Product
Quantity Value Quantity Value
Clay.
Products 12) | o 2 $669, 415
Raw.. short tons. . (13) (13) 32,789
Coke B —_do.___ 13) (13) (13) (13)
Feldspar (crude) - __long tons__ n (O] (0] [O)
Lime _ ___short tons_. [} O] 0] (O]
Mica:
Scrap. do__._ 439 $7,753 1 )
Sheet. - ___pounds__ 111, 334 26, 579 265, 250 52, 760
Mineral waters. - gallons sold. . g ¢ 4 *
Sand and gravel.. short tons__ 326, 218 193, 937 448, 360 239, 863
Stone. do____| 51,293,510 | 51,356,144 | 51,459,220 | 51,562, 585
Miscellaneous 6_____ S ——-| 3,780,332 |____________ 3,193,148
Total value, eliminating duplications. ____________{ ___________ 2,276,061 |____________ 2, 656, 207
! Value included under “Miscellaneous.”
2 Figures obtained through cooperation with Bureau of the Census.
3 Value not included in total value for State.
¢ No canvass. .
3 Exclusive of sandstone, value for which is included under ‘“Miscellaneous.”
6 Includes minerals indicated by ‘“1’’ and ‘5’ above.
Mineral production of Delaware, 1934-35
1934 1935
Product -
Quantity Value Quantity Value
Clay:

Products N A (G T 1y
Raw.__ short tons__ 2,127 | 3$28,718 13) 13)
Sand and gravel. _ do____ 84, 820 52, 625 50, 860 $28, 671

Stone. do____ [O) (1) O] 1
Miscellaneous ¢ 219,189 |____________ 212, 577
Total value, eliminating duplications_____________| ___________ 271,814 (___________ 229, 904
1 Value included under ““Miscellaneous.”
2 Figures obtained through cooperation with Bureau of the Census.
3 Value not included in total value for State.
4 Includes minerals indicated by ““I”’ above.
Mineral production of the District of Columbia, 1934-35
1934 1935
Product
Quantity Value Quantity Value
Clay products_.._____ — () T (1?2
tone.___ short tons. ) 1
Miscellaneous. - $406,891 |____________ $479, 256
Total value, eliminating duplieations_.___________|____________ 406,891 |____________ 479, 256

! Value included under ‘“Miscellaneous.”

2 Figures obtained through cooperation with Bureau of the Census.
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Mineral production of Florida, 1934-35

1934 1935
Product
Quantity Value Quantity Value
® ® 0]
28$117,802 |- ... 2$62, 171
(l 3) (l 3) (l 3)
[Q 0] !
- 121, 247 13, 572 126, 035
Mmeral waters gallons sold__ 4 4 4
(-7 AU short tons._ (1) 1) ") [0)
Phosphate rock - _-long tons__| 2,369,334 | 8,076,317 | 2,422,804 8,377, 609
Sand and gravel .- _____________________.__ short tons.. 402, 981 269, 938 385, 711 233,029
Sand-lime brick. _thousands. . (12) (12) (12) 12
Stone_____._____ _short tons._| 5 1, 095, 300 5945, 515 | 51,216,390 | 51,021,497
Mlscellaneous 6. 2,183,636 |.._______.__ 1, 855, 803
Total value, eliminating duplications. _ . _.___.___| ... _______ 11,548,144 | ___________ 11, 447,052
1 Value included under ‘‘Miscellaneous.”
2 Figures obtained through cooperation with Bureau of the Census.
3 Value not included in total value for State.
4 No canvass. i
5 Exclusive of unclassified stone, value for which is included under ‘“Miscellaneous.”
¢ Includes minerals indicated by ¢!’ and “#’ above.
Mineral production of Georgia, 1934—35
' 1934 1035
Product
Quantity Value Quantity Value
................. short tons.. O] " 30, 577 $178, 254
__long tons__ 0} 0] ! !
barrels. - (0] O] 0] )
............................................. (12) cmmmememe—--| 22,143,631
_short tons__ 284, 556 |3$1, 621, 223 353,633 | 32,363,729
do... 32,716 80, 000 m [0}
_-do.__. 1 O] O] (0]
_.troy ounces._ 970 33,808 994 34,782
---.long tons._. 1, 098 1,845 2,949 7,685
_short tons.. %) Q ®
....... 2, 664 21, 674 5,192 40, 689
6, 281 1 , 960 95,
9, 197 ®) 3,735 23,722
O] (O] (16) (19
- m (O] M O]
Micaceous minerals (chlorite schist). " Q) (M Q]
Mineral waters. ... oo ~_gallons sold__ ® (8) ® ®
Ore (dry and siliceous) (gold and silver)..._short tons.. 2, (%) 1, ®)
Sand and gravel_ ... do-_.. 325, 526 229, 849 364, 507 240, 565
Silver_ - 31 74 53
[O N Q)
2, 5(2]()5, 786 | 1,198,610 2, 350, 556
Trip ) O] )
Miscellaneou: 3,471,082 |____________ 2,024, 606
Total value, eliminating duplications.-_ ... _ |- ___.._._._. 6,365,165 |- __.____ 7, 440, 226

1 Value included under ‘“Miscellaneous.””

? Figures obtained through cooperation with Bureau of the Census.

3 Value not included in total value for State.

4 Gold valued per ounce, as follows: 1934, $34 95; 1935, $35.

5 Figures not available.

6 Includes mica from ground mica schist.

7 Reported as scrap mica from ground mica schist.
8 No canvass.

9 Not valued as ore; value of recoverable metal content included under the metals.

10 Includes minerals indicated by ‘1>’ above.
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Mineral production of Idaho, 193435
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1934 1935
Product
Quantity Value Quantity Value
Antimony ore (concentrates) ______________ short tons__ 897 ) 3,602 1)
Arsenious oxide. ... ____________.__ do___. 961 $49, 042 415 16, 294
Cement ....................................... barrels.. [O) ) (O]
Products_ ....... JEREES [ I P (12)
................... -.--short tons.__ 282 33,655 @3 (13)
Coal___- ..... do.__. (1) o (1) O]
(0707 0] ¢ S pounds._|- 1,531,625 12‘2, 530 | 2,095,867 173, 957
P U Y € T 4
.................... __..troy ounces.. 84,817 | 2,964,361 83,823 2, 933, 807
_.Jengtons__|.__________ | ___.____ 41 1
__short tons__ 71,324 | 5,277,984 79,020 | 6,321,610
Lime...__.___ O] (O] ® ®
Ores (crude), et
ODDeT e 1,020 0] 243 ©
Copper-lead 118,927 () T S
Dry and siliceous (gold and silver).._________ do_._. 202, 784 (%) 443, 951 [O)
Lead - do.._.| 240,465 (8 256, 077 ©)
Lead-zine_.._ . do___. 723, 986 6 820, 674 ©)
Phosphate rock _ ---long tons_. 37,151 140, 397 41, 796 176, 877
Sand and gravel.. __short tons__ 632, 485 584, 953
7,360, 685
7631, 050
............................................. 2,732,645
Mlsce]laneous 8. PSS . ,046 |____________ 435, 626
Total value, eliminating duplications_.______.____| ___________ 16,708,153 |oceoooo 21, 364, 029

1 Value included under ‘‘Miscellaneous.”
2 Figures obtained through cooperation with Bureau of the Census.
3 Value not included in total value for State.

4 No canvass.

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.
6 Not valued as ore; value of recoverable metal content included under the Enetals.

7 Exclusive of sandstone, v

alue for which.is included under ‘‘Miscellaneous.”

8 Includes minerals indicated by “1”’ and ‘‘”’ above.
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Mineral production of Illinois, 1934-35

1934 1935
Product
: Quantity Value Quantity Value
....................................... 13,908, 107 |1$5,498, 568 | ! 3,276,970 |1 $4, 500, 897
S S FUR 24,930,454 |__._________ (33)
69, 921 4160, 537 98, 912 4281, 352
41,272,384 | 64,238,000 | 44, 525,469 | 69, 516, 000
1,649,907 | 49,071,800 | 1,668,523 | 49,628, 162
33, 234 567, 396 44,120 685, 794
) () Q] 3
Iron, plg_ - - 1,430,841 |425,357,717 | 2,224,132 | ¢ 39,092,488
Le 40 2, 960 436 34, 880
Lime. - 86, 679 655, 359 117, 602 878, 746
Mineral paints, zinc and lead pigments. . 11,043 | 41,217,607 12,417 | 41,224,407
Mineral waters. ... ________________ (%) (5) 5 5
Natural gas.___ 1,868,000 | 1,290,000 | 1,448,000 844, 000
Natural gasoline._. all 3, 810, 000 183,000 | 2, 642, 000 141, 000
Ore (lead and zinc) 6 Q) () (8
eat oo ) () (3) [Q
Petroleum.. 4,479,000 | 4,990,000 | 4,322,000 4,810, 000
Pyrites.....__. _Jdong tons_ || _________ 9, 091 3
San‘d and gravel __________________ _short tons_.| 6,174,202 | 3,373,690 | 8,354,473 4,276, 342
Sand and sandstone (finely ground) ... ______ do__.. 38, 610 200, 893 51, 364 269, 690
Sand-lime brick..____._._.________ _thousands_ |- o|ocoooo_. (29 (23)
Sllver ......... -troy ounces__ 310 200 3,147 2, 262
[S170) 1 1 YR ___short tons_.| 3,915,880 | 2,894,538 |74,405,750 | 73,230,188
Sulphunc acid (60° Baumé) & __do_.__ 123, 701 4977,238 137,389 | 41,163,685 :
Tripoli-. .. _do____ 7,417 119, 418 10, 001 113,484
Mlscellaneous LSO (RN, 267,120 |- __ 7, 180 275
Total value, eliminating duplications____________|____________ 89,211,596 |.___________ 96, 483, 558

1 Exclusive of natural cement, value for which is included under ‘‘Miscellaneous.”’

2 Figures obtained through cooperation with Bureau of the Census.

3 Value included under ‘‘Miscellaneous.”

4 Value not included in total value for State.

5 No canvass.

6 No ore milled in Northern Illinois; lead output of Southern Illinois is byproduct of fluorspar milling.
7 Exclusive of unclassified stone, value for which is included under ‘“Miscellaneous.”

8 From zinc smelting.

¢ Includes minerals indicated by “1”’, ‘3", and “7’” above.

{
t
'
i

Mineral production of Indiana, 1934-35

1934 -1935
Product
Quantity Value Quantity Value
________________________________________ barrels._ O] O] O] O]
....................................................... 2$3, 336 038 |-cocooooo---|2$4,928 742
_short tons._ 67, 245 378,129 66, 808 380,911 ;
_-do-.._| 14,793,643 | 21, 838 000 | 15,754,214 | 23,722, 000
...... go..., 2,613,437 |3 16 95]7 287 | 3, 7618, 480 | 3 25,484, 234 !
_-do____ 1 1 :
_.long tons__| 1,545,011 (327,187,989 | 2,182,798 |3 38,809, 232
__________________ _short tons__ 72, 606 443, 398 71,883 442, 803
______ do.__. (13) (13 (13) 13 J
_gallons sold__ ) Q) (9) ® ;
M cubic feet-| 1,802,000 | 1,060,000 | 1,777,000 1, 081, 000 .
-.-short tons.. 1y (1) ! 0] }
.................... _.-barrels._ 838, 000 960, 000 777, 000 880 000 i
Rubbing stones and whetstones. . _short tons__ 62 8, 861 ) O] {
Sandand gravel - ________________________________ do_.._| 3,957,548 | 1,890,185 | 4,450,885 2, 293 749 J
Sand-lime brick. thousands. - (12 _(12) 12 1)
Stone__________. R _short tons. .| 5 2, 057,440 | 54, 140,960 | 51,826,830 | 53, 024 414
Miscellaneous_ ___________________ 7,412,872 |._________.. 7, 708, 268
Total value, eliminating duplications_ . ._________|.____...____ 39,416,727 |- 42,512,613

1 Value included under ‘‘Miscellaneous.”

2 Figures obtained through cooperation with Bureau of the Census.

3 Value not included in total value for State.

4 No canvass. . .

s Exclusive of unclassified stone, value for which is included under ‘“Miscellaneous.”
¢ Includes minerals indicated by “V’ and ‘¥’ above.
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Mineral production of Iowa, 1934-35
B 1934 1935
Product
Quantity Value Quantity Value
g?ment ....................................... barrels_.| 3,340,049 | $5,094,922 | 3,203,301 [ $5,072, 098
ay:
Products. .- - e e 11,352,227 | ______.____ 12,006, 021 -
Raw____ . A 222,242 233, 547
Coal. . do. 7,862,000 | 3,650,163 9, 002, 000
Ferro-alloys. .. ..o 23) 3
Gypsum. . 1,670, 356 230, 203 2,215,770
Iron, pig-.-- _long tons.. 23) (23 5,425 (3)
Mmeral waters. - O] [Q] * [Q]
Peat . ... - (3) 3 () Q)
Sand and gravel _.-do____| 4,348,862 | 1,393,800 | 5,732, 742 1, 756, 851
Stone__._..._.__ _do._._|52,276,440 | 31,934,364 | 1,840,080 1, 645, 937
Miseellaneous 6. oo 1,320,509 |-ocoooooo- ] 714 363
Total value, eliminating duplications_ ... .____|....._..... 19,326, 181 | ... 21, 709, 817
1 Figures obtained through cooperation with Bureau of the Census
2 Value not included in total value for State
3 Value included under “Miscellaneous.”
4 No canvass.
5 Exclusive of unclassified stone, value for which is included under ‘“Miscellaneous.”
6 Includes minerals indicated by “#”’ and “5”’ above.
Mineral production of Kansas, 1934—35
1934 1935
Product
Quantity Value Quantity Value
Ashphalt (native) 0] Q) ) 0]
Cement 22,425,867 |2$3,734,493 | 22,487,888 | 2 $3, 778,104
Chats 87, 000 13, 200 ® ®
Clay products oo 4 656 510 |- 14
Coal. oo 2,508,254 | 4, 619, 000 | 2,686,164 4, 943, 000
Gypsum 68, 655 383, 910 92, 619 523, 188
_____________________________________________ , 805 503, 570 10, 892 871, 360
Mineral paints, zinc and lead pigments._________ do_. (18) 135 @3 (15)
Mineral waters. oo oo gallons sold_. (%) (%) () ®
Naturalgas_._.... _M cubic feet_.| 46,909,000 | 14,124,000 | 57,125, 000 18, 153, 000
Natural gasoline_ . ... . gallons..| 27, 891, 000 796, 000 | 32, 507, 000 1, 145,
Ores (crude), ete.:
T S 2, 000 () J P .
Lead-zine. 1, 159, 600 (0] 1, 337, 400 (0]
i 935, 100 (7) 1, 562, 700 Y]
46,482,000 | 47,850,000 | 54,843,000 | 56, 750,
39,283 102, 41, 111 (110)8’ 349
TTTT768,1337| 2,040,030 | 608,204 | 2,300,482
1, 681,619 698,461 | 1,570,975 666, 529
81,371,300 | 81,350,391 (81,852,170 | & 1,833,763
38,261 | 3,290,446 54,110 4,761, 680
Miseellaneous LY 1,605,819 | oceoomcenan 3,086, 330
Total value, eliminating duplications._._____.___|-coooo___. ‘81,117,503 | ___ 96, 905, 947

t Value included under ‘““Miscellaneous.”

2 Exclusive of natural cement, value for which is mcluded under “Miscellaneous.””

3 Figures not available.

4+ Figures obtained through cooperation with Bureau of the Census.

s Value not included in total value for Stafe.

6 No canvass.

7 Not valued as ore; value of recoverable metal content included under the metals.
¢ Exclusive of unclassified stone, value for whxch is included under ‘“Miscellaneous.”
¢ Includes minerals indicated by ‘1, ““?”’, and “¥’ above.
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Mineral production of Kentucky, 1934-35

1934 1935
Product
Quantity Value Quantity Value

Asphalt (native) ... ____ short tons.. m m O] 1)
Cement . _____________ .. barrels. . O] (O] ® O]
Clay:

Products. .- [ T 2 $3, 884, 049

Raw__ _-short tons._. 140,842 | 3 $606, 703 232, 797 3781, 210

- , 679 , 017,
Irom, pig. = long tons. . 170, 399 (13) 213,837
Lead-._...._.. - _-short tons.. 104 7,696 : 132 10, 560
Lime_ _do.._. m [0} ) O]
Marl, caleareous. . ... ..o _____________ 0. (O] [0} -
Mineral waters. --gallons sold.-_ Q] ) (4 *)
Naturalgas.___. -M cubic feet__| 33,124,000 | 14,973,000 | 39,738,000 | 17,730,000
Natural gasoline____ 4,171,000 s 5, 614, 000 287,
Ores (lead and zinc) (%) (5 (%) ®
Petroleum_______ 4,860,000 | 5,640,000 | 5,258,000 6, 000, 000
Sand and gravel .. ____________._____ 1, 069, 656 789, 748 856, 381 550, 569
Stone._____.__ ds 1, 1, 760 756 | 61, 956 810 | ©1,709,330
Zine.___ 127 11,176
Miscell 8, 743,200 ............ 6, 755 036

Total value, eliminating duplications...._____..__|[ __________. 89,042,117 | ___________ 98, 486, 090

1 Value included under “Miscellaneous.”

2 Figures obtained through cooperation with Bureau oI ‘the Census.

3 Value not included in total value for State.

4 No canvass.

5 Figures not available. -

¢ Exclusive of sandstone, value for which is included under ‘“Miscellaneous.”
7 Includes minerals indicated by ‘1"’ and ‘6"’ above.

Mineral production of Louisiana, 1934~35

1934 1935
Product
Quantity Value Quantity Value

Cement. ... . ... barrels._ (O] (O] ® )
Clay products. .|l 2$63,463 | 2 $176, 352
Lime. _short tons.. 1) (O] (O] !
Mineral waters.___.______________________ gallons sold.- 3 ) ®) ®)
Natural gas. - M cubic feet. . (225,713,000 | 42, 531,000 [249, 450,000 | 46, 468,000
Natural gasoline...__.._._.____________________ gallons__| 40, 558,000 | 1,141,000 | 49,732,000 1,871,000
Petroleum.... _-barrels._| 32,869,000 | 31,850,000 | 50,330,000 49 820 000
Salt. ... _short tons.. 567,289 | 2,854,785 702, 990 2 514, 896
Sand and gravel.. ---do__._| 1,090,331 646,883 | 1,359, 567 869, 140
Stone__...___._.__ —--do____ ) 1) 1 (O]
Sulphur__ . _________ long tons.. 307,186 | 5,350,487 275, 747 4, 867, 988«
Miscellaneous 4. . . .. ___...___ [ I, 778,165 | 957,334

Total value, eliminating duplications. ... | ___________ 85,210,783 | oo 107, 544, 710

1 Value included under ‘“Miscellaneous.’’

2 Figures obtained through cooperation with Bureau of the Census.

3 No canvass. p
+ Includes minerals indicated by ‘I’ above.



STATISTICAL SUMMARY OF MINERAL PRODUCTION 77

Mineral production of Maine, 1934-35

1934 1935
Product
Quantity Value Quantity Value

gﬁment ....................................... barrels.. ® O] O] O]
ProduetS .. oo 1$226,952 |__._________ 1$314,313

AW o P, _..short tons._ (13) 13 13) 13
Feldspar (erude) ... _____.__.._..______ _-long tons__ 14, 685 . 82,854 17,103 99, 770

Gems and precious stones_ . ________________________|..._________ [ J . (4

Lime._ ... O] 0]

Mica:

Scrap. 70 980
Sheet - _.pounds.. ) [C) N P I,

Mineral wa -gallons sold. *) 0] O] Q]

Peat....________ _short tons. . (1) (1) (1) Q)
Sand and gravel. ----do____| 2,030,222 238, 761 2, 326, 814 256, 365
A - e 133,835 (.. __.____. 221, 799
Stone 5 949, 632 5151, 660 5968, 675
Miscellaneous 6 720,065 |--ooo_o____ 697, 752
Total value, eliminating duplications. . ._...___..| ___________ 2,352,076 |______.____. 2, 559, 648

! Value included under ‘‘Miscellaneous.”

2 Figures obtained through cooperation with Bureau of the Census.

3 Value not included in total value for State.
4 No canvass.

5 Exclusive of basalt in 1934 and of unclassified stone in 1935, value for which is included under ‘‘Miscel-

laneous.” o
¢ Includes minerals indicated by ‘“I’’ and ‘“*” above.

Mineral production of Maryland, 193435

1934 1935
Product
Quantity Value Quantity Value

Asbestos . ..o short tons.. (O] ) " O]
Cement. ... barrels. . *) ) Q] *)
Clay:

Products._ .. .. 281,807,667 | oo __ 2 $2, 466, 470

Raw._____ 378, 604 17,048 394,625
Coal._._. 3,089,000 | 1,678,059 , 266,
Coke.____:.._.._.__ cee-do___ 4, 539 13) 929, 617 (13)
Feldspar (crude). .. _long tons.. 1) [O) 1) ")
Irom, Pig_ - 704, 304 13) 863, 861 (13)
Lime...__________ short tons. . 28,167 191, 071 39, 528 300, 021
Marl, caleareous.. ... _______.________________ do___. [0} 1) O] 1)
Mineral waters. . -gallons sold- *) * *) (4;
Potassium salts__ --short tons__ 1) 1) (1) Q
Sand and gravel.__ ----do____| 1,693,112 | 1,708,519 | 1,483,386 1, 434,761
S}lica (quartz) ... _do_.__ 5 405 . 6,075

RN PSR RSN ¢) N
Stone. _ .short tons._{ 897,830 | 1,127,798 623,770 $ 829, 915
Tale. oL 0. ! 1 ®) )
Miscellaneous 8. .|l 18,167,128 |.____.___._. 18, 694, 318
Total value, eliminating duplications._.._________|._._________ 10,128,349 |- ... 10, 035, 751

1 Value included under ‘““Miscellaneous.”

? Figures obtained through cooperation with Bureau of the Census.

3 Value not included in total value for State.
4 No canvass.

5 Exclusive of marble, value for which is included under ‘“Miscellaneous.”

¢ Includes minerals indicated by “!” and “*"* above.



78 ' MINERALS YEARBOOK, 1937

Mineral production of Massachusetts, 1934—36

1934 1935
Product
Quantity Value Quantity ) Value
Bfiquets, fuel. .. short tons._. 12 1?) 1 1?2
ay:
Produets. - - oo | e 3.$806,201 | ___..__.___ 3 $883, 797
Raw. 1,014 212,761 753 2 8, 868
Coke____ 1,127,632 | 27,181,783 | 1,006,115 | 26,048, 544
Tron, pig. B - ) 12 12) () {
ime...._..____. - . 52, 518 452,494 67,969 642, 755
Mineral waters. ¢ 4 *) Q] H
Peat_ ____.______ (1) 0] (1) Q) ;
Sand and gravel . _________________ 2, 033, 201 1,109,066 | 1,876,660 831,103 ¢
Sand and sandstone (finely ground) 51 3 995 5,723 {
Sand-lime brick-._-__________ -t (13) (13) (13) (13
Stone___________ __short tons__| 2,347,080 | 3,743,875 | 51,848,740 | 53,204,858
Miscellaneous §..... 781,728 | oo 530, 357
Total value, eliminating duplications.... ... . |-coeooeooot 6,165,303 |- 5,650, 148

1 Value included under ‘“Miscellaneous.”

2 Value not included in total value for State.

3 Figures obtained through cooperation with Bureau of the Census.

4 No canvass.

s Exclusive of marble, value for which is included under ‘“Miscellaneous.”
6 Includes minerals indicated by ‘!’ and ‘5"’ above.

Mineral production of Michigan, 1934—35

1934 1935
Product
Quantity Value Quantity Value
Bromine. .« - e pounds.. (0] (O] (O] (O]
Calcium chloride short tons.. ) 1 ) [Q
| FR __barrels__| 3,945,375 | $5,920,214 | 4,325,134 | $5,971,720
23,224,189 | .__________ (12)
3 13) 13
1, 940, 000 628, 384 2,017,000
______ 314,348,536 | 2,482,302 |3 14,125,590
L e 3, 857), 269 | 64,108,689 | 5, :(442;1 021
4
1d 5. . 9 2,049 || I
?ypsum ................................... short tons.. 281,033 | 2,469,222 342,989 3,315, 222 .
ron:
re—
Sold to furnaces. ... .o oo o long tons..| 5,497,953 | 15,646,165 | 7,235,698 | 20,788,153 P
Sold for paint._ JERSEORY' [\ MO 1,165 ) 401 1) }
Pig e do__.. 644,895 | 3 9, 987, 451 781,458 |3 12,225,499 !
Lime______ short tons_. 32, 844 240, 181 35, 401 260, 097 !
Magnesium_-_____.._.________ __.pounds--| 4,249,838 O] 4,241,218 (O] !
Magnesium chloride (natural) . ._________________ do._-. 1) ") (O] {
Magnesium sulphate (natural).__________________ do_._. [O) ) *) Q) ]
Manganiferous ore__.__._._______ _long tons._. 595 ") 5,402 16, 140 §
Marl, calcareous _short tons.__ O] O] [O) [0} H
Mineral waters. _gallons sold.__ *) 4) O] *) /
Natural gas..._.__ __M cubic feet__| 2,789,000 | 1,421,000 | 4,203,000 1,973, 000 ;
Natural gasoline__...___.__.___________________ gallons. . 589, 000 15,000 | 1,850,000 71, 000 !
Ores (crude), etc.: {
(0703 63 o) . short tons.. 700, 055 [Q] 1, 376, 803 Q]
Dry and siliceous (gold and silver)_..________ do-... 800 [0} S R ——
Peat o --do____ 1) 1) 5,000 10, 997 !
Petroleum. ____barrels__| 10,603,000 | 10,820,000 | 15, 776, 000 16, 350, 00U
Salt.___.___.... _short tons__| 2,012,370 | 5,470,684 | 2,128,171 5,337, 536
Sand and gravel . ________ ... do____| 5,432,071 | 2,197,838 | 6,591,748 2,794,031
Sand-lime brick. ... ... thousands. - 25,575 245,129 210, 684 291,409
Silver......... _troy ounces__ 529 342 4,219 3, 03:
Stone._. ___short tons__{ 76,617,770 | 7 3,718,398 | 7 8,230,930 | 74,315,462
Pa)C e 0. O] L R (SR BN,
Miscellaneous 8- - e 4,844,306 |- ______ 8, 513, 965
Total value, eliminating duplications_.___________|...___.____. 61,831,364 |..__________ 77,149,286

1 Value included under ‘‘Miscellaneous.”

2 Figures obtained through cooperation with Bureau of the Census.

3 Value not included in total value for State.

4 No canvass.

5 Gold valued at $34.95 per ounce. .

6 Not valued as ore; value of recoverable metal content included under the metals.
7 Exclusive of sandstone, value for which is included under ‘‘Miscellaneous.”

8 Includes minerals indicated by ‘1> and “7’ above.
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Mineral}production of Minnesota, 1934—85
1934 1935
Product
Quantity Value Quantity Value
Briquets, fuel . _______._____________________ shorttons__|__.__________| ... 12 12
Cement . ... barrels. . [©)] ® O] O]
Clay:
Produets. . e o 38703,616 | ...l 13)
Raw.__. _-short tons__ (12 (12) 3,220 2 $7, 594
Coke. . ... —ee-do____ 417, 447 12 430, 082 (G
Flint lining for tube mills. _ -do_.._ [0 (O] 1) (O]
Gems and preciousstones_____.________ | [ I I “
Iron:
Ore—
Sold to furnaces._ ........____.____._. ~.longtons._| 15,768,418 | 41,843,148 | 20,085,653 | 50,260, 668
Sold for paint.__ —-—-do____ 774 1 y )
 1- S o_.--| (12, (12) (12 (12)
Lime_______________ __short tons_ YORY ) (1) ®
Manganiferous ore_.________________________ long tons.. 197, 622 510,017 497,304 1,199, 358
Marl, calcareous.._ __shortions__|____________| ... 2, 600 1,900
Mineral waters _gallons sold *) [0) ?) O]
Peat___________ __short tons 1) 0] 1) )
Pebbles for grinding. __-do___. 1 1 @ 1
Sand and gravel.__ _do____| 5,217,775 | 2,064,876 | 6,166,064 2, 169, 332
Sand-hme brick__ -thousands 3 6,899 3 49, 510 (13) 13
_________________________________ short tons__ 797, 510 1,925,753 529, 670 1,123, 061
’VIlsee]laneous LR RUPIRLLON: [ 4 559,648 |- ___ 6, 246, 508
Total value, eliminating duplications___._________| ___________ 48,330,235 | ___________ 57, 313, 256
|
1 Value included under ‘‘Miscellaneous.”
2 Value not included in total value for State.
3 Figures obtained through cooperation with Bureau of the Census.
4 No canvass.
5 Includes minerals indicated by ‘“V’’ above.
Mineral production of Mississippi, 1934—35
1934 1935
Product -
Quantity Value Quantity Value
Clay
Products. e () N P, 2 $450, 505
W 3 (O JR P FR
(*) 4 ® ®
Natural gas____ 8,245,000 | $2,021,000 | 9,643,000 2, 259, 000
‘Petroleum._____ 1 1 2, 1,000
and and gravel.. 677,828 349, 800 924, 406 381, 799
Stone.__.._.._. o o 1) O]
Miscellaneous. - - o - - oo oo e 150,921 | ... ____ 305
Total value, eliminating duplications_.__.________[.___________ 2,520,521 | ... _______ 3,092, 609

1 Value included under ‘‘Miscellaneous.”
2 Figures obtained through cooperation with Bureau of the Census.
3 Value not included in total value for State.

4 No canvass.
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Mineral production of Missourt, 193435

1934 1935
Product
Quantity Value Quantity Value
Asphalt (native).. short tons. . [0} [0} 1) 1
Barite. d 118, 836 $581, 889 131,921 $727.888
12 (12) 19 12
3,779,125 | 5,449,606 | 3,291,332 4,940, 713
1,937,000 484,350 | 1,496,700 243,
____________ 36,323,896 f.:o_._...____| 37,443,931
223,022 2961, 854 268, 2. 31, 006 862
3,352,283 | 6,278,000 | 3,645,996 6, 924, 000
12 12 (13) «?)
46, 276 2,702 67, 660 5,616
4,154 13,271 2,069 8,764
90,493 | 6,696, 482 97,493 7,799, 440
272,236 | 1,538,900 312,462 1,759,918
Mlneral paints, zine, and lead pigments_ . . _____do____ |- __|ocoo_____ 12 (1?2
Mineral waters ___gallons sold__ (O] (4 Q)] [C)
Naturalgas__._____._____________________ M cubic feet_ . 549, 000 278, 000 609, 000 282, 000
Ores (crude), etc.:
............................... short tons..| 2,989, 700 ® 3, 083, 700 (%)
Lead-zine_ ... . _________________________ 0. __ 60, 700 (%) 85, 100 (%)
Zine.____ ——--do____ 364, 600 0] 367, 800 ®)
Petroleum. " barrels. 35, 000 29, 000 45,000 40, 000
yrites.._.___ _long tons. 14, 557 51, 640 24,883 77,263
Sand and grave! __short tons_.| 2,381,453 | 1,462,740 | 3,109,104 1, 889, 787
Sand-lime brick _-thousands.__ 13 8 e

O] (O] )
40, 770 110, 551 79, 459
62,913,415 | 2,263,350 2, 695, 352

(1) o [

607,074 7,263 639, 144
1,247,281 |____________ 1,444,849
Total value. eliminating duplications_._._________|____________ 32,954,534 | _._____.____ 35,800, 213

1 Value included under ‘“‘Miscellaneous.’”
2 Value not included in total value for State.

3 Figures obtained through cooperation with Bureau of the Census.

4 No canvass.

s Not valued as ore; value of recoverable metal content included under the metals.
¢ Exclusive of unclassified stone, value for which is included under ‘“Miscellaneous.”

7 Includes minerals indicated by “1”” and “¢’” above.
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Mineral production of Montana, 193435

81

1934 1935
Product
Quantity Value Quantity Value

Arsenious oxide. ... short tons.. 6, 833 $348, 704 8,154 $320, 148
Asbestos_._- ———-do___. 8 240 94 2,
Cement._ .o barrels. . O] O] ® )
Clay:

ProduetS - oo o e 298,593 |-ocooooooae- 12)

Raw__ short tons__ 2,675 3 4, 800 11,344 311,291
Coal. e do..._| 2,565,702 | 3,997,000 | 2,758 906 4, 146, 000
Copper _pounds._| 63,265,000 | 5,061,200 |154,957,470 | 12, 861,470
Gems and precious StONes_ . . .- oo feemmaeee (O N . (%)
Gold s .. _troy ounces.. 97,446 | 3,405,736 151, 088 5, 288, 081
Graphite, crystalline._ ... pounds. - (O] (O] (O] O]

ypsum.._..._... _short tons.. O] Q] 1) Q]

Lead oo do_.__. 10, 005 740, 370 15, 589 1, 247,101
Lime. o O] O] 1 Q]
Manganese ore.._. _long tons.. 11, 548 362, 450 10, 823 340, 002
Manganiferous ore. - - do-.__ 11, 247 43,484 6, 818 32,077
Micaceous minerals (vermiculite) ---short tons... (O] (O] 6, 868 85,920
Mineral waters. . __.__...__________ __-gallons sold.-_ *) () (©) 4)
Naturalgas__...__ ..M cubiec feet__| 14,971,000 | 4,415,000 | 19, 870, 000 5, 587, 000
Natural gasoline_________ .. gallons__| 1,237,000 83,000 | 1,739,000 151, 000
Ores (crude), etc.

Copper.... short tons. . 458, 587 ® 1, 259, 892 _®

Copper-lead.- .- [ 10 YRS N . 308 ()

Dry and siliceous (gold and silver). _.do____ 287, 828 (&) 554, 853 (®)

@A e do..__ 10, 321 Q] 9, 085 ()
Lead-zine.. oo do.._. 244, 303 (©) 464, 534 (8)-
Zine. .. —eodo-___ 65,913 6 123, 441 ()

Petroleum._. ____barrels_.| 3,603,000 [ 4,380,000 | 4,603, 6, 150, 000
Phosphate rock. - long tons... 2, 086 7,613 27, 497 78, 701
Pyrites. oo e do_... (1) 1) 1 Q)
Sand and gravel. __short tons..| 5,257,164 | 2,073,513 | 7,692,457 2, 830, 095
Silver...._.____ _troy ounces..| 4,006,468 | 2,590,040 [ 9,322,951 6, 700, 871
Stone. ---short tons.__ 434, 260 407, 363 7193, 430 7190, 382
ZIDC- - oo do__.. 30,721 | 2,642,017 54, 781 4, 820, 705
Miscellaneous 8. . e e 774,173 | 1, 269, 500

Total value, eliminating duplications. ... . |-ceccoeoaooo 31,430,496 | ... 52, 096, 553

1 Value included under ‘“Miscellaneous.”
2 Figures obtained through cooperation with Bureau of the Census.
3 Value not included in total value for State.
4 No canvass.
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.
6 Not valued as ore; value of recoverable metal content included under the metals.
7 Exclusive of sandstone, value for which is included under ‘“Miscellaneous.”
§ Includes minerals indicated by ‘“!” and “7’’ above.
Mineral production of Nebraska, 1934—35
1934 1935
Product
Quantity Value Quantity Value
Briquets, fuel. ... ... short tons.. (19 (12) (12 (12)
Cement . . barrels.. ) ) O] [O)
(13)
2 $21, 762
(O]
)
854, 412
294, 805
2, 105, 574
Total value, eliminating duplieations. ... ... | ... ... 2,790,571 |- oo 3, 228, 856

1 Value included under ‘‘Miscellaneous.”

2 Value not included in total value for State.
3 Figures obtained through cooperation with Bureau of the Census.
4 No canvass.

s Includes minerals indicated by ‘1’ above.

.
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Mineral production of Nevada, 1934-35

1934 1935
Product
Quantity Value Quantity Value
Antimony ore. ..o . short tons__|___________ | ___________ 14 O]
Barite_ . ... do.__. O] O] O] 0}
Clay:
Produets. .| ... (CE) I I (12
Raw._____ —short tons__|____________|____________ 650 3 $3, 896
Copper. . --._pounds__| 41,611,119 | $3,328,890 | 74, 266, 000 6, 164, 078
Diatomite_...___. --short tons__ o (O] Q@ 1
Feldspar (crude).-.. --_long tons.__ [0} ") ) )
Fluorspar. . o oo . _--short tons. . 631 ) 1,040 [0}
Fuller’'searth._._______ do__.. O] 0] ® 0]
Gems and precious StONeS- - ...l S I S, ¢
old s _________________ troy ounces._ 144,275 | 5,042,417 188, 031 6, 581, 085
Graphite, amorphous. --short tons__ 1 ® @ )
ypsum..._______._ (N 82,348 (0] 106, 894 g
Lead._. 0--_- 10,991 813,329 12,676 1, 014, 080
Lime_ .. _______ ~do.__. O] O] -
Magnesium hydrate (natural) (brucite). _do_.__ (l; [0 P
Marl, caleareous. . ________.___ .. _______________ do____ @ [ N ORI I
Mercury-......._ -_flasks (76 pounds).. 300 22,160 190 13,678
Mineral waters. Q] (4 * (O]
Molybdenum pounds. - 24,116 ) O] )
Ores (crude), etc.:
[070)) 12 S short tons__| . 1,819,913 (%) 2,904, 641 ®
Copper-lead-__________________________._____ do____ 2 ®) 135 )
Dry and siliceous (gold and silver).__________ do___. 901, 454 () 1, 263, 751 Q)
Lead 29,494 (%)
194,798 ©)
2 65
(1) (O] O] !
do__._| 1,377,496 597,453 1,434, 078 667, 794
Silver .. troy ounces_.| 3,057,114 1,976,316 | 4,393,426 3,157,775
Sodium sulphate from natural sources______ short tons.. ) (1) 214 ,915
St 764, 880 774,219 | 1,093,240 491, 050
1,044 ") 1,219 1
- 13,940 | 1,198,874 15, 536 1,367, 168
............ 1,649,211 . _________ 1, 529, 061
............ 14,702,869 |-__.____.___| 20,987,749

! Value included under ‘“Miscellaneous.” ’

2 Figures obtained through cooperation with Bureau of the Census.

3 Value not included in total value for State.

4 No canvass.

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.

¢ Not valued as ore; value of recoverable metal content included under the metals.
7 Exclusive of basalt, value for which is included under ‘“Miscellaneous.”

¢ Includes minerals indicated by ‘1"’ and “7”’ above.
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Mineral production of New Hampshire, 1934-35

83

1934 1935
Product
Quantity Value Quantity Value
____________________________________ 1$172,162 [__..______-__[ 1$202,051
_long tons__ 80, 733 15,490 115, 089
12 O]
@ ®
2 394 5,335
..... 131, 586 13,727
_gallons sold.. () () 3) )
__short tons.. ) (%) *) )
_---do____| 2,810,674 300,213 [ 1,675,569 153, 704
-do.__. 50, 6 547,997 33, 188, 016
Miscellaneous 4 24,232 | oo 16, 066
Total value, eliminating duplications. - ... ___| ... 1,149,289 | ... 693, 988
1 Figures obtained through cooperation w1th Bureau of the Census.
2 Value included under ‘‘Miscellaneous.”
3 No canvass.
+ Includes minerals indicated by ‘2’ above.
Mineral production of New Jersey, 1934-35
1934 1935
Product
Quantity Value Quantity Value
Briquets, fuel. . .o shorttons..| (19 [C) R SN (R, (R
barrels. - 0] O] ® (O]
........................................ 3$10,249,477 |- -_..____|3$13, 372,926
2 289, 541 79,063 2379,
917,117 (1?2
O] 0]
Ferro-alloys. 12 (12)
Fuller’s earth Q) (O]
82,714 346, 285
5,515 42,161
113,997 Q)
Marl, greensand.... ... , 589 219, 749
Mineral paints, zi: 12 (€]
Mineral waters (%) [Q)
Ore (zinc) 476, 608 ®
Peat.__________ d 9, 762 55,340
Sand and grave! d 3 2, 573,732 1, 960, 986
Sand and sandstone (finely ground) _.do_.. 3 291,733 66, 308, 170
Sand-lime brick..._._ ... ____...___.__.thousands__|_ .. ______ | co._..__ (13) (13)
(O] (0] (O] Q]
1,368,490 | 1,662,968 | 61,242,000 | 61,516,372
(0] () (0] !
76,553 | 8,772,200 85, 708 9, 404, 881
............ , 203, mmeceeeo| 7,291,959
............ 25,009,596 |_._.___.___..| 28,514,673

1 Value included under ‘‘Miscellaneous.”
2 Value not included in total value for State.

3 Figures obtained through cooperation with Bureau of the Census.

4 No canvass.

5 Not valued as ore; value of recoverable metal content included under the metal
¢ Exclusive of sandstone, value for which is included under ‘“Miscellaneous.”
7 Value reported for zinc in New Jersey is estimated smelting value of recoverable zinc content of ore after
trelgbt haulage, smelting, and manufacturing charges are added.

¢ Includes minerals indicated by ‘1"’ and ‘‘¢’* above.
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Mineral production of New M exico, 193435

1934 1935
Product
Quantity Value Quantity Value

........................... short tons__ (O] ) Q] (O]

_______________________________________________________ 112) e (2
_-short tons._. 1,411 3 $6, 081 1,760 3 $5,677

_________________ do.___| 1,259,323 | 3,402,000 | 1,388,877 3,681,
pounds_.| 23,630,000 | 1,890,400 | 4,505, 000 373 915
short tons_. 2,040 g; 2,726

4
Gold 5 troy ounces._. 27,307 954, 33,435 1,170, 225
Lead- ----short tons._ 9, 365 692,973 7,289 583, 120

Lime. . do-__. (O] (O] o O]
Lithium minerals_ . - .. ________________________ do_._. O] M)

Mica

SCraD - - do.... 602 7,957 1,820 21, 635

Sheet- - pounds. - m (1 1)

Mineral waters. gallons sold-- ) ) (O] )
Molybdenum.________________________________ pounds. - (1) (1) ) O]
Natural gas_...... -M cubic feet_.| 24,075,000 | 3,674,000 | 27,931, 000 4, 292, 000
Natural gasoline_ _____________________________ gallons__| 21, 748, 000 570,000 | 19, 563, 000 699, 000
Ores (crude), etc.:

[01075) o3 short tons_.| 1,000,972 (%) 3,275 (%)

Copper-lead.- - . ... ___ do.._. 1,176 Q] 277 [Q]

Dry and siliceous (gold and silver)_..________ do.._. 55, 606 (6) 79, 696 [Q]

Lead. .. do.___ 807 (®) 493 (%)

Lead-zinc. e do.._. 272,795 [Q] 262, 343 ®)

ZinC- el do.___ 66, 353 (®) 94,715 (%)
Petroleum._.___ __barrels__| 16, 864,000 | 12,700,000 | 20,483,000 | 16,060, 000
Potassmm salts. “short tons.__ (:) (:) 8 (i

_____________________ 0.

Sand and gravel . _.______________________________ do.... 161, 325 190, 879 156, 081 104, 113
Silver.__________. -.troy ounces..| 1, 061 775 686,400 | 1,061,902 763, 242
Stone__._____ _--short tons.. 1 215 940 | 1,094,609 |7 1 171, 800 7 890 490
pounds._ 2, 000 800 |-

Tun 'sten ore (60 percent concentrates)._.__. short tons. . 1 (O 2 S E,
do-___ 26,522 | 2,280,849 22,126 1,947, 088
..................................................... 1,934,222 |____________ 2 916 534
......................... 30,079,469 |..__.__..___| 33,502,362

! Value included under ‘“Miscellaneous.”

2 Figures obtained through cooperation with Bureau of the Census.

3 Value not included in total value for State.

4 No canvass.

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.

6 Not valued as ore; value of recoverable metal content included under the metals.
7 Exclusive of sandstone, value for which is included under ‘‘Miscellaneous.””

8 Includes minerals indicated by ‘1’ and ‘7’ above.
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Mineral production of New York, 193/~35
1934 1935
Product
Quantity Value Quantity Value
Aluminum - - oo oo pounds..- (%)) 1 1?2 ‘(1Y
gfment. P, : _-__barrels__| 3 4,730,257 | 3$7,503,270 | 3 4, 240, 461 | 3 $6, 612,399
ay:
ProAuets- - - oo oo cem e e m e | e 45,648,493 |- ___.__ 47,063,916
AW . oeeo R short tons__| 5,390 2 39,067 4,144 2 25, 508
Coke_..__ do___ | 4,089,708 | 225,283,246 | 4,099, 242 | ? 24, 617, 112
Diatomite. do___. O] O] O] [©)
BN TeT o 2 do____ 189 1,800 176 1,606
Feldspar (crude)- - long tons.. 6, 262 7,275 , 468 , 904
Ferro-alloys. JE R do____ 112,021 | 29,166, 041 137,632 | 2 12, 086, 368
Garnet, abrasive. .o oo short tons.-_ 1) 1) [©) 1
Graphite, artificial . --._pounds.__ 12) 13) 1?2 12
}}ypsum. short tons..| 391,408 | 3,922,529 485,792 | 5,377,587
ron:
re—
Sold to furnace long tons. - 235, 025 [Q) 309, 628 1,184,776
Sold for paint_.__ .. do-__. 1) (1) T 1
g do-__. 961,679 | 214,621,274 | 1,479,921 | 2 23,603,728
Lead short tons. . ®) 1) 1) 1
Lime_____ -- do_... 36, 050 300, 328 59,110 462, 363
Millstones- - - _ 4,645
Mineral waters [©)
Natural gas 5,909, 000
Natural gasoline_ e gallons.__ 3 3 s 2,000
Ores (crude), ete.:
Lead-zine. - oo short tons__ 198, 936 (%) 214, 448 (®)
Zinc R do_... 84, 016 ® 80, 731 ®)
Peat do.._- ® 10} 10, 408 30,
Petroleum barrels__| 3,804,000 | 9,340,000 | 4,236,000 9, 080, 000
Pyrites. long tons__ 31,674 ) 48,905 0]
Salt short tons_.| 1,866,280 | 5,263,394 1,927,822 5,331,133
Sand and gravel.._ do....| 7,619,456 | 4,964,440 | 10,774,096 5,617,572
Sand-lime brick thousands. . 14 D) 9. 1 4)
Silica (quartz) short tons.. ) ® [O) ©)
Silver. troy ounces.. 26, 406 17,071 21, 750 15,633
F T 7 U SIS SN P 305,869 |- ______ 282,900
Stone....... short tons..| 8,400,690 | 8,516,754 (77,732,550 | 77,420,225
Tale. do-__. , 580 1,184 69, 125 817,092
Zine_ ... do_--- 23,188 1,994, 168 , 7. 2, 087,360
Miscellaneous 8. . - oo oo oo e e e mccecccceiamen 9,597,016 | _________ 12, 431,800
Total value, eliminating duplications_.... . ___{.__._______. 54,625,552 | oo ooooooo 58,408,999

1 Value included under ‘“Miscellaneous.”

2 Value not included in total value for State.
3 Exclusive of natural cement, value for which is included under ‘‘Miscellaneous.”
4 Figures obtained through cooperation with Bureau of the Census.

§ No canvass.

8 Not valued as ore: value of recoverable metal content included under the metals.
7 Exclusive of unclassified stone, value for which is included under ‘‘Miscellaneous.””
8 Includes minerals indicated by “1”, “3”’, and ‘"’ above.

153336—37——17



<6 MINERALS YEARBOOK, 1937

Mineral production of North Carolina, 193/~35

1934 1935
Product
Quantity Value Quantity Value
Aluminum pounds._ (t2) 2 (12 (2
gi‘omi"“ do ® [O) 0] O]
ay:
Product; [ AU 3$1,136,115 | _____.___ (13
Raw. short tons.. 7,146 2106, 742 8,312 2 $119, 272
Coal N 5 9, 000 (O] m
Oolpper. L ! Q] ®
Feldspar (crude)......_._. 465, 214 82,499 482,729
Gems and precious stones O N [T, *
Gold 5. 17,779 2,176 76, 145
Iron ore. ~-ongtons. | . ________|____________ (&)
Kyanite ----short tons.. (%) Q] ® (%)
Lime. —--do___. 0] O] O} (0]
Mar], calcareous do--_. ) (€5 2 PO IR
Mica:
Serap-- 59, 496 711,831 7153, 553
Sheet 38,674 512, 590 77, 598
Micaceous min [O) ®) (®
Millstones. .. _. () T 1)
Mineral wate (O] O] *
Ores (crude):
Copper. -« oo I ® 26, 867 [Q]
Dry and siliceous (gold and silver, ) 10, 620 9
Sand and gravel. 225, 588 815, 580 310, 291
Silica (quartz) . O] O] 1)
ilver._. 6, 27 7, 5, 451
Stone 1,831,351 | 1,123,240 1, 536, 192
Tale.-_ 165, 523 20, 913 220,074
Miscellaneous 10__ .. i |emeee . 3,455,289 |- ... 7,461, 616
Total value, eliminating duplications_____________|._____._____ 5,342,306 |- __.._____ 6, 774, 649
1 Value included under ‘“Miscellaneous.” -
3 Value not included in total value for State.
3 Figures obtained through cooperation with Bureau of the Census.
4 No canvass.
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.
¢ Figures not available.
7 Includes mica from ground mica schist.
8 Reported as scrap mica from ground mica schist. Figures for vermiculite not available.
? Not valued as ore; value of recoverable metal content included under the metals.
10 Includes minerals indicated by ‘1’ above.
Mineral production of North Dakota, 193435
1934 1935
Product
Quantity Value Quantity Value
Briquets, fuel. . ... .. ... short tons.._ (12 ()] ()] (1?)
ay:
Produets. . [CR) R I, (13)
Raw_.. (13 12) (12)
_________ $2, 3?3, 000 | 1, 9(5‘55, 510 | $2, 3?5, 000
130, 813 934, 387 53, 810
52,132 O} 1
155,305 |- cooeooe 256, 145
Total value, eliminating duplications_ . __.._____|._..________ 2,549,850 | ______.___ 2, 543,910

1 Value included under ““Miscellaneous.”

2 Value not included in total value for State.

3 Figures obtained through cooperation with Bureau of the Census.

4 No canvass.

5 Exclusive of granite, value for which is included under ‘“Missellaneous.’’
8 Includes minerals indicated by “1’’ and ‘*”’ above,
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Mineral production of Ohio, 193435
1934 1935
Product
Quantity Value Quantity Value
() [ I PO IR
[O] [Q) ?) [O]
(1) 1) 1) O]
33,674,384 (385,565,525 |3 3,698,309 |3 $5, 306, 449
............ 425,600,605 |..-._._.._..|435,330,847
204, 176 ? 467, 829 317,676 2664, 7
20, 690, 564 l 000 | 21,153,151 | 35,111, 000
4,296, 338 |2 19 001 895 | 5,100,987 |2 23 088, 113
58,041 |2 2 146 286 101,764 | ? 3, 984, 341
8,085 241, 682 9, 867 300, 916
® M o (0]
4,147,116 (268,201,509 | 5,600,757 | 293, 530, 895
562,041 | 4,282 510 707, 358 5, 690,

a I - e O] O] 0} O]
Mineral paints, zinc and lead pigments. ... do- 1?2 12 (12 12
Mineral waters. ... ______________ gallons sold__ (%) (%) ®) *)
Natural gas______ _.M cubic feet__| 50, 330,000 | 25,728,000 | 49, 592,900 | 24,179, 000
Natural gasoline_ _____________________________ gallons._| 5, 881, 000 289, 6, 232, 000 358,

8t o -short tons.. (1) 2, 550 28,
Petroleum___________________________ ... barrels..| 4,234,000 | 6,830,000 | 4,082,000 5,920, 000
Rubbing stones, scythestones, and whetstones

short tons__ 129 18,151 180 24,911
F ) N do-___| 1,432,292 | 2,721,167 1,487,315 2, 697, 858
Sand and gravel _.________________ .-do-___| 5,257,514 | 4,134,006 | 5,045, 695 3, 745, 868
Sand and sandstone (finely ground) - PR [\ T 1) [O) " 1
Sand-lime brick...._______________ thousands. . ()] (14) a4 (14
Slllea (quartz). _short tons. . *) ) (1) 1
Stone________ —.--do.___| 5,974 ,850| 5,490,800 "6,234.3840 6 5,748, 188
Sulphtirie scid 7. 13 L) 2 12
Miscellaneous 8. - e iiccecccee e 3,806,339 |--ooooooo-- 4,322,893
Total value, eliminating duplications. . ... |-.._.c.._._ 117,504,662 (.- ooooooo.o 126, 133, 670

1 Value included under ‘‘Miscellaneous.’’
2 Value not included in total value for State.

3 Exclusive of natural cement, value for which is included under ‘‘Miscellaneous.”
¢ Figures obtained through cooperation with Bureau of the Census.

6 No canvass.

¢ Exclusive of unclassified stone, value for which is included under “‘Miscellaneous.”

7 From zinc-roasting operation.
8 Includes minerals indicated by 1", “#”’, and “¢’’ above.
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Mineral production of Oklahoma, 193/4~356

_______ do____

__short tons__| 7 997, 030
37

1934 1935
Product

Quantity Value Quantity Value
Asphalt (native). . short tons._ ® O] o O]
Briquets, fuel_______________ _.do____ (12) (12) 1?2 (D))
Bromine._.__________ .. pounds._ (O] (6 1 PSS SR,
Calcium chloride. . short tons.. 1) 1) (O] m
Cement_... R barrels__ o 0] 1) )
S}Jats-.--..-.---.. __________________________ short tons__ 131, 000 $20, 560 | 1,099, 600 $143, 590

ay:

Products. - . e 3196,046 |.______.____ 3266, 185

AW - e e e e mcme e e ] short tons._ 8, 502 2 84,241 6, 735 270,327
Coal - o._..| 1,208,289 | 2,846,000 | 1,229,398 2, 879, 000
Gypsum._..____ do_._. 105, 620 (O] 125,177 O]

L do_... 16,747 | 1,239,278 23, 1, 872, 400
Magnesium sulphate (natural).-______________ pounds. . (1) (O] (O] (O]
Mineral waters..______..._______ --gallons sold.__ *) (*) *) *
Natural gas__.. ..M cubicfeet. . |[254, 457,000 | 23,744,000 |274,313,000 | 26, 541,000
Natural gasoline___.___________________ gallons. _|355, 438,000 | 10, 728,000 (379,913,000 | 14, 593, 0G0
Ores (crude), etc.:

ad-zi 2, 505, 200 ®) 2,757,200 ()

Zinc 3, 422, 200 ® 4, 490, 100 (%)
Petroleum. 180, 107,000 |183, 700,000 (185,288,000 | 189, 000,000
Potassium salts. ) S M o [O)
Pumice. o (O] (O] (O}

Salt — ¥ Q] (0] Q) o
Sand and gravel ... _________________ do.___ 703, 789 343,704 | 1,178,262 335,373
Stone. - _.-do___. 966, 0: 731, 675 34, 6! 652, 366
Sulphuric acid 8 _...do____ (12 12 12) 12
Tripoli- .. ----do___. Q] (1) [0] [©)
Zine. . . ) 9, 268, 392 129,763 | 11,419,144
Miscellaneous 7-....__. 4,881,601 |____________ 4, 502, 982
Total value, eliminating duplications.__._________{________.___ 237,208,583 |____________ 251, 700, 898
1 Value included under ‘‘Miscellaneous.”
2 Value not included in total value for State. _
3 Figures obtained through cooperation with Bureau of the Census. §
4 No canvass.
5 Not valued as ore; value of recoverable metal content included under the metals.
¢ From zinc smelting.
7 Includes minerals indicated by ‘1’ above.
Mineral production of Oregon, 1934—35
1934 1935
Product
Quantity Value Quantity Value
Briquets, fuel . ... ___._______________.___ short tons.- 12) 12 12 (12
8%ment _______________________________________ barrels. - o @) o (0}
ay-
Produets..- ool 38134, 715 | 3 $289, 950
Wo. .- _short tons._ (12 (12) 12 12
Coal do____ 0] ! (1) )
Copper.... —---pounds__ 38,373 3,070 397, 800 33,017
Diatomite..._.__________ ---short tons__ ) :) 1) El))
4
Gold 5. . _-troy ounces.. 33,712 | 1,178,220 54, 160 1, 895, 604
Lead._ _..short tons__ 21 1, 53 2,
Lime. . do- O] 1) O] 1)
S _flasks (76 pounds)__ 3,460 255, 573 3,456 248, 798
gallons sold.- - ) Q)] ) 4)

7863, 447 1,017, 698

3147 [

________ 1,341,352 |____________|" 1,903,571
........ 4,211,3976|____________| 559,48

1 Value included under ‘‘Miscellaneous.”
2 Value not included in total value for State.

3 Figures obtained through cooperation with Bureau of the Census.

4 No canvass.

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.

6 Not valued as ore; value of recoverable metal content included under the metals.
“ Exclusive of unclassified stone, value for which is included under ‘“Miscellaneous.”

8 Includes minerals indicated by “1’’ and “?’’ above.
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Mineral production of Pennsylvania, 1934—35

89

1934 1935
Product
Quantity Value Quantity Value
Briquets, fuel._. .. ________________________ short tons._ 119,181 | 1 $558, 615 154, 380 18710, 544
01ement ..... -barrels. _|215, 435, 648 (223, 138, 676 215,034, 441 | 2 21,917, 366
ay:
Produets.._.___________.___ 315,530,583 |oooo_ oo 3 21, 080, 596
Coal AW e 11,126,777 735,200 | ! 1,798,906
oal:
Anthraeite.___________.___________ 57,168,291 |244, 152, 245 | 52,158, 783 | 210, 130, 565
Bituminous.... -| 89,825,875 (165,371,000 | 91,404,670 | 172,170, 000
Coke. - 7, 554,955 |130, 158, 115 642,227 (134, 206, 650
Copper *___.._.___ ® 5 0 ®
Feldspar (crude)._._..____..__________ 456 245 1,847
Ferro-alloys_...._______. 116, 375, 553 211,947 |1 21,811,210
Gems and precious stones QI [ (%)
Gold 47 —-- 21,774 745 26, 075
Iron: .
Ore—
Sold to furnaces_._....__..._________ 1,052,770 936, 421 1,872, 842
Sold for paint. 5 ®) 5
- S, 175,383,683 | 5,549,538 (1102, 027,692 -
Lime . ______________________________ 3, 165, 539 531, 501 3, 703, 339
Mineral paints, zinc and lead pigments_ 5 (3] ()
Mineral waters__.___._______________ (8 (&) ©)
Natural gas_____ 37, 524,000 | 94,464,000 | 39,434,090
N attt;n‘al gasoline 467,000 | 12, 6253, 000 ?5%8,
() S
Petroleum...__ 35, 200, 000 33, 840, 000
Sand and gravel .. ._______________ 5, 064, 807 4,407,721
Sand and sandstone (finely ground). [©) 5
Sand-lime brick.._._____________ [C2)) (35%)
Silver 4. ... 4,027 4,
Slate
Stone. . _._._.__.______________ 14, 501, 246 8, 895, 606
Sulphuric acid (60° Baumsé) ¢._ 11,273,488 11,654,394
Tale.__._._________________ ©) 5)
Tripoli (rottenstone) 4, 800 4, 500
Miscellaneous *.__________ 6, 234, 071 7,053, 757
Total value, eliminating duplications 546, 932, 552 520, 575, 611

1 Value not included in total value for State.

? Exclusive of puzzolan and natural cement in 1934 and of natural cement in 1935, value for which is in-

cluded under ‘“Miscellaneous.”’

3 Figures obtained through cooperation with Bureau of the Census.
* Copper, gold, and silver were recovered from pyritiferous magnetite. The quantity of such ore was
557,740 short tons in 1934 and 1,048,792 short tons in 1935; it is included in the figures shown for iron ore.

5 Value included under “Miscellaneous.’’
¢ No canvass.

7 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.

8 From zinc smelting.
9 Includes minerals indicated by ‘2"’ and ‘5’ above.

Mineral production of Rhode Island, 1934—35

1934 1935
Product
Quantity Value Quantity Value

[N KN U I 12)

short tons.. 13) 13) 3) (13)

-.do____ 1,884 $18,752 (O] Q)

........................... gallons sold.._ *) 4) Q] )
............................ short tons. . 423, 624 69, 149 376, 320 $112, 033
do.... 185, 280 397, 540 158, 480 5 424, 314
1,857,614 |__..________ 1, 536, 027
Total value, eliminating duplieations._._____.____| ____.______ 485,441 (___________ 570, 520

1 Value included under “Miscellaneous.”

2 Figures obtained through cooperation with Bureau of the Census.

3 Value not included in total value for State.
4 No canvass.

s Exclusive of limestone, value for which is included under ‘“Miscellaneous.”
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Mineral production of South Carolina, 1934-35

1934 1935
Product
Quantity Value Quantity Value
gimte ...................................... short tons.. 0} o 0! ®
a;
Products. . oo ec e e 12) . 2 $777, 296
Raw.__. _short tons.._ 91,165 | 3 $662, 642 113, 791 3 861, 304
(071 o5 pounds... 4 32 240 20
Gold4______ _.troy ounces.- 642 22,439 2,274 79, 573
Mica, sheet_ .- pounds.. O] (O] (0] 1
Mineral waters .- o oo gallons sold.. ) () ®) (%)
Ore (dry and sﬂxceous) (gold and silver)_.._short tons.. 3,982 () 17, 467 (®)
Sand and gravel do_._. 144, 953 90, 871 145, 934 107,476
Silver....._... --troy ounces.. 315 . 803
Stone..____.__ _short tons.. 431, 790 847, 860 444,180 874, 180
Miscellaneous 7. .o oo - oo cceem e e 361,776 |-cemmmero_ , 128
Total value, eliminating duplications......__ . | cccomeoo.o 1,323,293 |o.o.__.._ 1,843,476
1 Value included under “Miscellaneous.”
2 Figures obtained through cooperation with Bureau of the Census.
3 Value not included in total value for State
4 Gold valued per ounce, as follows: 1934, $34 95; 1935, $35.
5 No canvass.
6 Not valued as ore; value of recoverable metal content included under the metals.
7 Includes minerals indicated by ‘1’ above.
Mineral production of South Dakota, 1934~35
1934 1935
Product
Quantity Value Quantity Value
C%ment ....................................... barrels.. (O] O] ) @)
Jlay:
Produets. - o oo e L) T P (12)
aw.___ (13 (13) 8,923 3 $40, 001
Coal._.._._.___ 42,407 $76, 000 13, 243 21, 000
Feldspar (crude)...._...._ 9,190 30, 892 22,099 62 498
Gems and precious stONes . .- oo [ IR - ®
Gold s . --troy ounces. . 486,119 | 16, 989, 858 567,230 | 19,853, 057
Gypsum_ ---short tons_. [0] (0] 1) o
sead - - ceeeon {0 JOREN IS MR
LAMe . - o e do_.__ 0] ) ) O]
Lithium minerals__._ .. do_._. 684 20, 480 1,154 26, 834
MiCa, SCIAD- oo oo e e do_... 515 6, 665 m m
Mineral waters. eemeemmeceeeen------gallons sold__ (%) ) ) O]
Natural gas_ ... _______ M cubic feet_ - 11, 000 4,000 8, 000 3
Ores (crude), ete.:
Dry and smceous (gold and sﬂver) ..... short tons._| 1,520, 669 () 1, 487, 205 Q]
Lead .- ool [ 10 SR I SO 30 ©®
Sand and gravel. . o do..__| 3,863,410 773,559 | 4,178,035 794,276
Sand-lime brick. _--thousands._ |- oo o |oco_._ 1?2 12
Silver._____ troy ounces._ 99, 741 64,479 151,047 108, 565
Stone_._.__ _.short tons_.| 7237,510 7 497, 200 229, 420 585,434
Tantalum ore....____.__ _.pounds.. 425 168 7,681 4, 521
Tin (metallic equivalent)_ —..do____ 445 (1) 711 400
Miscellaneous 8. _ . e 734,527 |- 749, 689
Total value, eliminating duplications__ . _________|.___________ 19,173,033 | . .______ 22, 209, 554

! Value included under “Miscellaneous.”

2 Pigures obtained through cooperation with Bureau of the Census.

3 Value not included in total value for State.
1 No canvass.

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.
% Not valued as ore; value of recoverable ‘metal content included under the metals
7 Exclusive of basalt value for which is included under “Miscellaneous.”

¢ Includes minerals indicated by “1”” and “7”’ above.
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Mineral production of Tennesses, 193435

1934 1935

Product
Quantity Value Quantity Value

Aluminum.____________________________________ pounds. - (12 12 (12 @2
Barite._._.. --short tons__ 1 (1) 1 Q)
barrels--| 2,305,578 | $3,645,659 | 2,733,726 | $4,203,078

....................................................... 31,756,020 |.___________ (1 3)
--short tons._ 47, 665 2 215, 511 60, 694 2 299, 926
..... do-.._| 4,135,790 | 7,514,000 | 4,137,802 7, 435, 000
—..do____ 76, 591 2 399, 003 81, 767 2 352, 693
--pounds. . ) 1 ®)
long tons. . (Q0)] (Q) (QU)] QU]
Fluorspar. ... _shorttons._|.___________|.___________ 6 © 116
Fluorspar, optical .__.__________________________________{__ Tt O] 184
?old LR troy ounces. - 455 15,902 423 14, 805
ron:
Ore—
Sold to furnaces........_.__.________ long tons.-. 3,040 6, 080 14,219 29, 909
Sold for paint._.___.______________._____. do-._. 305 (O N P R
Pig . e mmmm—m—en .do_._. 10, 760 (12 ¢y (O]
----- do__._ ! » [O] O]
ad . -short tons._ 1) (1) ) (1)
Lime. .. ... do.__. 122, 818 650, 625 146, 622 814,834
Manganese ore. . _.long tons._ 1,088 ! , 1,893 (1)
Mineral waters. (%) ) ©) ©®)
12, 000 4,000 | |-
584,411 (O] 639, 800 (U]
20, 000 0] 14, 000 0]
808, 215 (7 736, 6433 (O]

10, 000 10, 000 1 15,000
423,879 | 1, 7?’;, 766 548, 548 2, 3105, 986
1 1 1
1,713,538 | 1, l(lg, 891 | 1,611,642 1, 0176, 724
1 1

61, 148 3,530 47,151 33,800
____________ v238 | |
82,004,890 | 82,306,510 | ¢ 3,063, 630 | © 3, 083, 512

(l 2) 12 (l 2) (l 2)

[O) [N SO U

O] (1) O] o
............ 10,762,323 |..______.__.| 15,883 960
............ 23,525,650 (____._._.._| 25,743,471

! Value included under “Miscellaneous.”

2 Value not included in total value for State.

8 Figures obtained through cooperation with Bureau of the Census.

4 Weight not available.

% Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.

6 No canvass. .

T Not valued as ore; value of recoverable metal content included under the metals.

8 Exclusive of granite in 1934 and of unclassified stone in 1935, value for which is included under “‘Mis-
cellaneous.”

? From copper smelting.

'0 Includes minerals indicated by “”’ and “#’ above.
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Mineral production of Texas, 1934—35

1934 1935
Product
Quantity Value Quantity Value
Asphalt (native). short tons._ 0] ) 74, 504 $241, 442
Briquets, fuel do_... 12 12) @ (12
Cement. . barrels__| 3,418,781 | $5,995,677 | 3,715,300 6, 422, 807
ay:
ProduetS- oo o e 31,246,341 (___________ 31,736, 529
Raw. short tons.__ 55,233 2 274,069 46, 538 2 261, 623
Coal _i..do____ 759,289 | 1,145,000 757, 529 654, 000
Copper- _-..pounds.. , 0! 2, 320 28, 00 2,324
Fuller’searth . . .o oo short tons. . 32,763 325, 397 40, 925 391, 641
Gems and precious stones_ ... SIS S (O N PSR, G
Gold 8ol troy ounces._ 359 12, 538 51 18,130
GYPSUM - o o e short tons._ . 138,326 | 1,403,454 179, 783 1,812, 605
Helium [ cubic feet__ D) 19 19 (19
Lead. oo _short tons._. 360 26, 603 522 41,720
B S do. 36, 620 325, 499 38,863 362, 636
Mereury...... _flasks (76 pounds) - O} 0} O] O]
‘Mineral waters. ..o omamees gallons sold.__ *) *) [©] *)
Natural gas - - M cubic feet- . (602, 976,000 | 95, 056, 000 |642, 366,000 | 101, 046, 000
Natural gasoline____.________ gallons. . |466, 570,000 | 12, 366,000 |516,748,000 | 17,050, 000
Ores (crude), ete.:
Copper- % (2 S short tons.__ 1 (0] 56 (O]
Dry and siliceous (gold and silver)..._..___.__ do.._. 47,625 (0] 71,892 (M
T do_._. 54 () 274 Y
Petroleum._____ __barrels-_|381, 516, 000 {361, 550, 000 |392, 666,000 | 367, 820, 000
Potassium salts. _short tons.. (1) (O 2 P, FC P
Salt s do_._. 208, 979 612, 586 y 563, 514
Sand and gravel do.___| 4,572,594 | 2,621,360 | 4,895,362 2,839, 513
Sand-lime brick.. .. thousands._ (13 (13) (13) 13)
Slver. oo troy ounces._ 854, 442 552, 367 , 000, 960 719, 440
Sodium sulphate from natural sources--..__short tons_. 1 (1) 11,875 133, 424
70) o SRR 82,749,270 | 82,183,435 | 81,247,970 | 81,403,754
Sulphur...__. 1,302,663 | 23,447,934 | 1,354,101 | 24, 373 818
Miscellaneons o . e mmmn e e e 678,319 | coooaea. , 057
Total value, eliminating duplications..... ...} __c_.__.... 509, 521,286 |.-ocoooeno-. 528, 069, 238

1 Value included under ‘“Miscellaneous.”

2 Value not included in total value for State.

3 Figures obtained through cooperation with Bureau o
4 No canvass.

f the Census.

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.

6 For details of production in fiscal years see chapter on Helium.
7 Not valued as ore; value of recoverable metal content included under the metals.
8 Exclusive of basalt, value for which is included under ‘‘ Miscellaneous.”

9 Includes minerals indicated by ‘‘”” and ‘ ‘¥’ above.
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Mineral production of Utah, 193/—35
1934 1935
Product
Quantity Value Quantity Value
Arsenious oxide. short tons. . 7,829 $399, 532 4,101 $161, 016
Asphalt (native) . - .-.do___. 30,399 603, 374 33, 288 699, 355
(C)elzment. .- --barrels._ (O} O] o )
ay:

}i’rodlwfe J 2250,209 |oooeeee . (12)

Raw._ short tons.. 20,036 | 3138,231 15,817 3121,778
Coal do._..| 2,406,183 | 4,746,000 | 2,946,918 6, 091, 000
Coke. - do___. 130, 604 @3 120, 857 13)
Copper- _pounds._| 86,024,925 | 6,881,994 (129,515,217 | 10,749, 763
Fluorspar. oo oo short tons__ ' - 180 1)
Gems and precious stones.. .- ... _____________|._____.____ () e o *
Golds......... - troy ounces._ 136,582 | 4,773,524 184, 760 6, 466, 593
GYDPSUM . - oL short tons.. ) [0}
Iron:

Sold to furnaces long tons__ 161, 009 [Q) 161, 010 1)
Sold for paint PR (T 100 ) 1 ")

Pig e e do__.. (13) (13) (13) (13).
Lead - short tons._ 58,077 | 4,297, 696 63, 510 5, 080, 767
Lime. oo oL do.... 9,611 A 15, 957 152,
Manganiferous ore longtons__|.oeo_..____ - )
Natural gas_.._.._ .. ... M cubic feet_- 182, 000 43, 000 98, 000 22, 000
Ores (crude), ete.:

Copper. short tons._| 4, 092, 303 [Q] 6, 530, 569 ()

Copper-lead - do-._. 127 ) 11 [Q)

Dry and siliceous (gold and silver)..._.______ do-... 478,119 8 635, 171 ®

Lead.... - - —do_.__ 67, 634 6 78,332 ('5;

Tead-zinC oo _-do.___ 438, 552 ©® 527, 513 [Q
Petroleum _---barrels._ , 000 4, 000 3, 4,
Potassium salts. . ..o short tons. . (O] (O] ) 1)

Salt. _do.___ v ) 57, 625 163, 639
Sandand gravel .. .. _______________.________ do____| 1,837,314 | 1,494,700 | 1,811,105 1, 030, 687
SilVer. o el troy ounces..| 7,111,417 | 4,597,280 , 206, 3 6, 617, 049
Stone. ... short tons..| 7389, 820 7236, 714 215, 230 169, 865
Sulphur. _Jdongtons__ |- ______|-__________. [O) )
Sulphuric acid 8. --short tons.. (3 @3 @13) (13)
Uranium ores . do.... 76 2, 828 @ )
Zine. ~--do___. 28,198 | 2,425,040 31,107 2,737,399
Miscellaneous 9..... — : 4,062,734 |ocoe_____ 4, 005, 802
Total value, eliminating duplications.___.__._____|.___________ 32,527,119 | __ 41, 881, 265

1 Value included under “Miscellaneous.”’

2 Figures obtained through cooperation with Bureau of the Census.

3 Value not included in total value for State.

4 No canvass.

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.

¢ Not valued as ore; value of recoverable metal content included under the metals.

7 Exclusive of marble, value for which is included under ‘“Miscellaneous.”

8 From copper smelting.

9 Includes minerals indicated by ‘1’’ and ‘"’ above.

Mineral production of Vermont, 1934—35
1934 1935
Product
Quantity Value Quantity Value
:C\fabestos. short tons. . (O] (O] 8,535 $244, 552
y:

Products. () R I, ()

Raw... cmam short tons.__ (3 [C5) N A S,
Lime. cea-do_.__ 31,218 $242, 551 37,143 274,792
Mineral waters. gallons sold.-. 4 4 * *
Sand and gravel short tons.. 395, 577 196, 469 284, 947 137, 216
Scythestones- do ® (0] ®
Slate_ - 579,582 | ... 829, 709
Stone. . short tons... 238,140 | 3,321,801 5158,590 | &3, 189,170
Tale._. - do.... 34,243 313,346 42,739 381, 643
Miscell 6__ - - - , 325 |ooooo 40,213

Total value, eliminating duplications_ ____.______|.._.__._____ 4,852,949 (____________ 5, 097,295

1'Value included under ‘“Miscellaneous.”

2 Figures obtained through cooperation with Bureau of the Census.

3 Value not included in total value for State.
4 No canvass.

5 Exclusive of sandstone, value for which is included under “Miscellaneous.”

¢ Includes minerals indicated by ‘1’ and “’ above.
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Mineral production of Virginia, 1934356

1934 1935
Product
Quantity Value Quantity Value *
Barite. oo oo short tons_. [0} 9, 450 $46, 411
barrels. o 0] O]
....................................................... 281,255,579 | ______ 1?2
333, 8 3 59, 160
17, 128, 000
3 547, 295
58
81,474
s
22, 840
O]
3,015
(GR)
Q]
850, 444
Manganese ore..._ 82 35, 995
Manganiferous Ore- - .- -ocoooooooomoo oo do._.. 40 3 645 4,110
Marl, caleareous. - - oo short tons__ 3,208 4,353 @ - )
[0} (‘; O]
IR
Mineral waters ........................... gallons sold__ |~ @ | ® ®)
Ores (crude), et
Dry and smoeous (gold and silver)...__| short tons._ 12, 000 (%) 3,921 ®)
Lead-zinC. oo e di 251, 144 ®) 314, 800 ®)
;hostxéhate rock. ?)) (l1§ (i)
yrites....--- ! )
Salt. ... O] (0] 5‘ 8
Sand and gravel . __ . ___-__ . ______.__._____ ds 1,731,086 | 1,359,081 | 1,866,686 1,438, 282
Sand and sandstone (finely ground) RN« s ORI AR, O] 1)
Silica (QUATtz) - - o - do-. [ N PSS B,
Silver__..____
Slate_____
Stone 8. ____ . , 901,
Talc and ground soapstone 8_______________._____ do_._. O] ) D )
Titanium minerals:
Tlmenite_ ... ceeodooo O] (13 [ON
Rutile__ O]
)
9, 960, 819
Total value, eliminating duplications_ __________|.__.._._____ 28,309,377 |occocceaee 30,923, 115

1 Value included under “Miscellaneous.”

2 Figures obtained through cooperation with Bureau of the Census.

3 Value not included in total value for State.
4 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.
5 No canvass.

6 Not valued as ore; value of recoverable metal content meluded under the metals.
7 Exclusive of granules, etc., value for which is included under ‘“Miscellaneous.”

8 Soapstone used as dlmensmn stone included in figures for stone.

9 Exclusive of marble, value for which is included under ‘‘Miscellaneous.”’

10 Includes minerals indicated by ‘17, “7’, and “*” above.
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Mineral production of Washington, 1934-35
1934 1935
Product T
Quantity Value Quantity Value
1

) (S ;) <) @ty

O] O] O]
____________ (13 cemeeaeo---|  38770,833
17,701 2 $14, 360 8, 557 210, 191
1,382, 991 4, 002, 1, 559, 206 4, 686, 000
893 2178,092 31,219 2 186, 385
13,900 1,112 , 699 7,196

456 6, 003 1)
8, 302 290, 149 9, 740 240, 886

Iron ore..- _.long tons._ 1,920 Q) 5, 062 0]
Lead--- -.short tons__ 291 103 8, 246
34,471 247,399

.................. m (O]

O] 0]
106 7,631

® )
...................... 138, 000 95, 000

Ores (crude), et

1)) 1) oS SS 752 (8)

Dry and siliceous (gold and silver)__ 31,145 ®)

Lead 287 (%)

Lead-zinc. 3 ()
Peat. - e 1,443 11, 849
Platinum. S -----troy ounces._. b1 (R

Pulpstones. ... ... ----short tons__ ) (1) (1) Q]
Sand and gravel .. ______ ... ... do....| 3,311,009 | 1,288,018 | 3,299,572 1, 366, 163
Silver- .o Ll troy ounces. . 44,120 28, 522 52,338 37,618
Sodium sulphate from natural sources....._ short tons.. (1) 5 1,200
do-_.. 2,796,231 | 3,068, 360 2,714,282

1, 633 2, 5

Q) 192 O]
165, 654 1 95
4,033,356 |.___..___... 3,336, 893
......................... 12,944,751 |...._._..___| 13,688,083

1 Value included under ‘‘Miscellaneous.”
2 Value not included in total value for State.

3 Figures obtained through cooperation with Bureau of the Census.

4 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.
5 No canvass.

6 Not valued as ore; value of recoverable metal content included under the metals.

7 Includes minerals indicated by *1”’ above.
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Mineral production of West Virginia, 1934—35

1934 1935
Product

Quantity Value Quantity Value

94,745 | 1$325,432 (12 12
406, 765 63, 690 499, 100 $77,873
4,701 38, 529 6, 560 42,193
® ® ® 2
_____ 313,065,783 |-_.___..___.|313,798,693
28,658 151,250 38, 670 170, 654
Coal o d 98, 134,393 |167, 104,000 | 99,179,061 | 169, 164, 000
Coke_.____ 1,515,432 | 14,201,663 | 1,758,795 | 14,894,030
Ferro-alloys_...___. ) @2 2 12
Grmdstones and pulpstones. 4, 260 208,174 4,397 187, 062
Iron, pig. 439, 261 (12) 672, 104 (12)
lee ..................... 143,071 904, 438 211, 904 1, 404, 087
Marl, calcareous- do. () 2) ) ®
Mineral Waters. ... oooooooo__oooo_. gallons sold__ *) Q) *) *)
Natural gas_.___. --M cubic feet._|109, 161,000 | 44, 263,000 |115,772,000 | 45,820, 000
Natural gasoline. I .gallons__ 1,706,000 | 42,433, 000 2, 070, 000
Petroleam.._____ 8,600,000 | 3,902, 000 7, 220, 000
............. , 7 384,342 65, 968 433, 855
Sand and gravel_____________________ d 1,886,405 | 2,065,844 1,897,841
Sand and sandstone (finely ground) 2 (2) (O 2
St ODe - - o o oo o s 1,912,766 | 1,897,670 1,745, 035
Sulphuric acid 5. (D) 12 (D) 12
Miscellaneous 6 - 10,322,395 ... 17, 300, 655
Total value, eliminating duplications_ .. .. ___|.._._____._. 241,473,621 |.___________ 245, 402, 124

1 Value not included in total value for State.

2 Value included under ‘‘Miscellaneous.”

3 Figures obtained through cooperation with Bureau of the Census.
4 No canvass.

6 From zinc smelting.

5 Includes minerals indicated by 2’ above.

Mineral production of Wisconsin, 1934—35

1934 1935
Product
Quantity Value Quantity Value
Briquets, fuel . ... short tons.-- 329,942 1 $2,174,168 410,715 |t $2, 986, 847
C?ment ....................................... barrels. - ® @ ® ®
-Clay:
Produets. - oo 3923, 587 |occcceoaem 32,286,144
R 12 (2
2 (29
Sold to furnaces.. - ... long tons.. 595,891 | 1,565,958 722,224 1, 949, 568
Sold for paint_. . do. 263 2 272 2
13 1s D short tons._. 234 17,316 286 22, 880
LAMe. o o oo do.._. 33, 856 296, 685 39,324 347, 656
Manganiferous ore _-long tons.__ 343 1,029 6,617 [©)
Marl, calcareous. - _short tons.- 1, 505 1,906 68, 746 53, 589
gallons sold.__ O] Q] * ®
Ores (crude), ete.:

Lead-zineC. .- oo . short tons.-. 287, 800 %) 236, 000 ®)

ZiDC e oo e e do.__. 20, 800 [ 2 PO FE I
Pyrites. _ _._.._- _-long tons.. (2) 2) 2 (O]
Sandand gravel ... _short tons_.| 4,773,302 | 1,836,722 | 4,776,673 2, 066, 516
Sand and sandstone (finely ground) - .__...______ d O] O] (2) O]
Sand-lime brick..__ ... S PR E 23) (23)

3,114,882 | 62,495,400 | 63,117,196
12 (I 2) (l 2)
843, 402 8,923 785, 224
4,743,661 | .- 5, 143, 565
9,752,431 | .- 11, 815, 933

1 Value not included ir total value for State.

2 Value included under ‘‘Miscellaneous.”

3 Figures obtained through cooperation with Bureau of the Census.

4 No canvass.

5 Not valued as ore; value of recoverable metal content included under the metals.
6 Exclusive of basalt, value for which is included under ‘‘Miscellaneous.”

7 From zinc-roasting operation.

8 Includes minerals indicated by ‘2"’ and ‘“¢’’ above.
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Mineral p?loduction of Wyoming, 193435

1934 1935
Product
Quantity Value Quantity Value
Briquets, fuel. ..l short tons._ | oo fememeees (12 12)
Cement . . oo e barrels._ _ ® ) [O) [0}
_______________________________________________________ 13) . (13)
--short tons_. 27,162 | 2 $246, 562 34,426 2 $350, 945
................. ___-| 4,367,961 | 9,591,000 | 5,177,142 | 11,127,000
Copper _..-pounds._ 3, 50 1,000 83
Gold 4 - - __troy ounces. . 4,871 170, 254 3,715 130, 025
GYPSUM - oo oo e short tons.__ ) (O] [O) )
Iron ore..... long tons._. 116, 562 O] 339,134 *)
BV T I short tons_. 1 74 3
Micaceous minerals (vermiculite).._._..-.._--... ' (o T DU PR 200 2, 525
Mineral waters gallons sold-. ©®) (%) *) 5
Natural gas ____-M cubic feet__| 23,148,000 | 3,446,000 | 26, 643,000 4,125,000
Natural gasoline_ _ oo 34,799,000 | 1,598,000 | 32,246,000 1, 511, 000
Ores (crude), etc.: .
(053031 [ 2 PR DS
Copper-lead . - oo QO oo 18 (),
Drydand siliceous (gold and silver).-. 5:; 4,172 [0)
Petroleum - - _ oo barrels.__ 10, 550, 000- | 13,755,000 | 11,730,000
Potassium salts_ . (1) 1 1
Sand and gravel. 822,931 | 1,619,063 476,459
Silver. oo 459 1,152 828
Sodium sulphate from natural sources (1) 1,927 13,077
[ ] 70 1 - RS 658, 375 265, 140 281,718
Miscellaneous 7. . oo e e am 802,921 | .- 1,307,493
Total value, eliminating duplications. ... ..o 27,640,294 |- 30, 669, 658

1 Value included under ‘‘Miscellaneous.””
2 Value not included in total value for State.

3 Figures obtained through cooperation with Bureau of the Census.

4 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35.

5 No canvass.

¢ Not valued as ore; value of recoverable metal content included under the metals.

7 Includes minerals indicated by ‘1’ above.
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Continued increases in world production of most minerals during
1936 are less significant than the evidence of determined effort by many
countries to achieve national self-sufficiency through the adoption or
more vigorous application of measures restricting trade. The problem
of insuring adequate supplies of mineral raw materials and its relation-

.ship to the achieving of economic self-sufficiency—the apparent goal
of several major industrial countries—has not been solved as yet by
exchange-control systems, barter transactions, import quotas, export
restrictions, forced substitutions, and similar practices.

World production.—In 1936 the world production of industrial
mineral raw materials approximated the peak output of 1928 and
1929; the production of a few minerals, notably crude petroleum,
manganese ore, and aluminum, even surpassed that in the two peak
years preceding the world depression. The acceleration of world
production and distribution of industrial minerals from the low point
of the world depression has been more noticeable in the 4 years begin-
ning with 1933 than during the period immediately preceding the
peak of 1929. Imports of key minerals by major consumer nations
may be cited as indicative of continued annual increases in world
production during 1936. In 1936 imports of virtually all minerals
maintained at least the level of 1935 and, in a few instances, increased.
For example, Germany’s imports of bauxite increased 78 percent and
of iron ore 33 percent; imports of iron ore into the United Kingdom
increased 29 percent, of pig iron 185 percent, and of manganese ore 6

- percent; and imports of iron ore into the United States increased 50
percent, of manganese ore 121 percent, and of pig tin 23 percent.

World consumption.—A major portion of the world output of
mineral raw materials is consumed by relatively few countries, as the

accompanying tables indicate. ”
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In calculating apparent consumption by Japan, the production of
Korea (Chosen), Formosa (Taiwan), and Sakhalin has been included;
the consumption estimates for other countries do not include the out-
put by colonial possessions.

Estimated annual average world production of principal mineral commodities,
1 933—35 and percentage: produced and-consumed by 8 couniries !

World prod Petlicemi1 Percentd
. orld produc- | produced | consume
Commodity tion (long tons)| by 8 by 8
countries ! | countries !

Aluminum._ _ 187, 300 75 92
1, 346, 600 67 94

1,273,300 52 85

Pigiron.______ 54, 607, 000 97 99
Tron Ore . - oo e 116, 000, 000 82 93
: 2,930, 000 61 91

Tin in pigs and bars_._..__. R 117,000 27 86
i 0T . - e e 115, 600 3 40
Crude petroleum _ _ - 209, 666, 600 72 75
1, 233, 333, 300 85 80

...... - . —————— - 3

1 Belgium, France; Germany, Italy, Japan, U. 8. S. R. (Russia), United Kingdom, and United States.

Apparent annual average consumption of principal mineral commodities, 1933-35,
and approximate percentage of consumption imported

Belgium France Germany Italy
Commodity Percent Percent Percent Percent
Long tons| im- | Longtons| im- Long tons im- Long tons |- im-
ported ported ported ported
930 100 14, 660 2 . 48,730 18 . 8,100 ?) ,
1,060 100 236, 930 ) 356, 830 98 129,930 1)
79, 000 100 109, 530 100 191, 400 84 69, 800 100
913, 300 41 7,021,830 1 6, 87 1 130 1 631,030 1
209, 500 76 | 18, 465, 600 3 1z 791, 530 69 | 798, 700 34
197, 630 100 474, 060 100 244,800 100 86, 030 92
1,430 100 9, 100 100 12,830 100 4,100 100
5,100 100 600 100 730 100 (O] (O]
143, 660 100 | 4,234,000 98 674, 530 52 183, 860 89
oal. oo .. 26, 383, 100 17 | 70, 063, 000 24 242, 810, 560 2 |'11,8i3, 860 93
Japan U.S.8.R. (Russia) | United Kingdom United States
Commodity Percent Percent Percent Percent
Long tons| im- Long tons im- Long tons im- Long tons im-
ported ported ported ported
7,700 80 19, 830 27 24,700 59 47,030 17
2 0] 79, 600 Q) 156, 730 100 | - 302,130 57
.| 109,860 38 68, 030 23 218, 630 99 232, 800 3
-1 2,437,160 30| 9,716,660 (O] 5, 408, 660 2 | 16, 848, 260 1
1 2, 963, 800 79 | 20, 408, 060 (O] 13, 517, 300 29 | 25,300, 260 5
Manganese ore 128,930 63 | 1,036,460 ) 182, 960 100 317,900 92
Tin pigs and bars_ _ 4,960 80 5, 700 100 7, 360 83 54, 800 100
Tinore...._.._____. 1,760 100 (O] (O] 38, 530 95 85 80
Crude petroleam._.| 2, 845, 900 92 | 22, 908, 000 (O] 1,927,760 94 [125, 292, 730 4
Coal. ... __ 38, 694 130 1| 87,778,330 ®) 161, 075, 130 (%) |[352,476,030 ®)

1 No imports reported.
2 No domestic consumption reported.
3 Less than 0.5 percent.

Changes in world distribution.—Although world production and
international trade in minerals have advanced rapidly since 1934 there
have been more significant changes in regional distribution of world
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output. Industrialization of many countries in southeastern and
eastern Europe and South America, heretofore unimportant con-
sumers of mineral raw materials, has progressed noticeably in recent
years and has resulted in the adoption of certain protectionist policies
to safeguard infant industries.

During 1936 the world was confronted with two conflicting methods
of conducting international trade. Tariffs, which leave the promotion
and development of foreign trade to the initiative of individuals, are
recognized as one form of trade regulation or control. The reciprocal-
trade-agreement program of the United States is an example; this
program is based upon the Trade Agreements Act of June 12, 1934,
and agreements with 14 countries resulted, of which 10 became
effective in 1936, 3 in 1935, and 1 in 1934. The purpose of the trade-
agreement program has been the expansion of foreign markets for
surplus output through tariff adjustments. However, such agree-
ments have been made largely because of the trade barriers and dis-
criminatory practices of many foreign countries.

Contrasted with this method of promoting reciprocal trade are
other forms of trade control and regulation now effective in many
countries, the administration of which is also centralized in the
national government. Such measures may be import quota restric-
tions, which tend to diminish or abolish trade with certain countries;
import and export. license requirements; exchange control systems,
which are responsible for the adoption of ‘‘clearing” agreements
limiting trade to the amount of foreign exchange available; and com-
pensation or barter agreements. Exchange controls and regulations,
effectively administered, enable the governments concerned to desig-
nate the countries with which their nationals may trade.

NATIONAL SELF-SUFFICIENCY OBJECTIVE CF EUROPEAN NATIONS

National policies in virtually all European countries—adopted
largely since 1934 and applied most vigorously in 1936—have resulted
in a change in the composition of foreign trade of these countries.
Many such policies have been adopted to decrease the dependence of
the major consumer nations on foreign sources for essential mineral raw
materials. In certain instances, imports of raw materials have been
reduced. However, the most noticeable effect of these policies has
been diversion of the flow from major sources of supply, provided by
nature with exportable surpluses, to secondary sources of supply with
which the importing country has been able to negotiate trade-bar-
gaining measures, the primary purpose of which is to increase exports
of manufactured products.

A large percentage of world consumption of minerals is concen-
trated in central and western Europe, where dependence on imports
for many such raw materials has resulted in drastic control measures.
There was evidence in 1936 of more vigorous application of govern-
ment decrees intended to reduce dependence on imports to & minimum
yet assure adequate supplies to domestic industries through stimulated
domestic production. In April 1936 the exportation of iron and steel
products from Belgium was subjected to export licenses. In August
1936 the exportation of iron ore from France was prohibited, although
exceptions to the prohibition were provided for under conditions
established by the Minister of Finance. France likewise extended
the prohibition against exportation, except under license, of scrap

153336—37——8
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lead, copper, tin, zine, and nickel to include ingots derived from the
melting of such scrap. Under revised regulations for the control of
foreign trade during the third quarter of 1936, the list of products
which could be imported into Italy only under a ministerial license
without quota limitations included iron and steel structural forms,
aluminum, antimony, nickel;,- and platinum.” In April 1936 Italy
likewise revised its regulations governing the importation of goods.
acquired through compensation or barter agreements which placed
all commodities in seven groups, each group containing both import
and export products. In general, export products can be compensated
only against the import products listed in the same group, although
provision is made for exceptions.

Germany.—From within its own confines  Germany can provide
supplies of coal and potash adequate to meet domestic requirements.
However, from 1933 to 1935, 69 percent of its apparent consumption
of iron ore, 100 percent of its consumption of manganese, and 52
percent of its apparent consumption of petroleum were imported.
It also depends on imports for pig-tin requirements. Germany is the
world’s principal producer and consumer of aluminum metal, despite
the fact that during the past 4 years more than 98 percent of the
bauxite consumed was imported. Germany’s industries depend on
foreign sources of supply for all the minerals they require except coal
and potash. The position of Germany as a major industrial nation,
without adequate domestic reserves or colonial sources of essential
raw materials, is unique, and because of its relative importance as a
consumer of such products policies adopted during and prior to 1936,
but more vigorously applied in 1936, deserve more than casual
attention. Such national policies have had a definite influence on the
trade relationships that now exist among other European countries,
as well as on those between Germany and foreign countries.

Late in 1934 the German ‘“Four-Year Plan” or ‘“New Plan” was
inaugurated. This plan is based on the premise that Germany should
import no more than can be paid for. Germany’s foreign trade with
individual countries has varied greatly since then. Export trade with
other European countries in the past enabled Germany to maintain
purchases of raw materials in overseas markets. By 1934 the decrease
in exports of finished products to other European countries resulted in
adoption by Germany of purchase prohibitions and restrictions of
foreign-exchange quotas. Ultimately the country became an importer
of semifinished and finished products from western European coun-
tries, acquired through ‘“clearing accounts”, while imports of basic
raw materials from abroad decreased materially owing to lack of
exchange with countries capable of supplying essential raw materials.
Since 1934 “clearing agreements’” have been negotiated with virtually
all southeastern European countries and several South American
countries, as a result of which importation of raw materials from these
areas has increased and imports from other European countries as well
as other overseas sources of supply have decreased decidedly. Immedi-
ately prior to and during 1936 the trade relations between Germany
and North American countries changed as a result of national policies
adopted primarily to stimulate domestic production of essential raw
materials, to reduce imports of such materials to a minimum, and to
increase exports of finished products manufactured therefrom.

“Clearing account” transactions between Germany and other
European countries have had a decided influence on the sources from
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which essential raw materials have been obtained and the markets in
which manufactured products have been distributed.. By the end of
1936 Germany had ‘“clearing agreements’” with all European countries
except Albania and Iceland. During 1936 Germany’s foreign trade
fluctuated considerably with countries with which a “clearing agree-
ment” was in force. The accumulation of German exchange in many
countries, attributed largely to the purchase of raw materials, resulted
in restrictions by certain countries, especially the U. S. S. R. (Russia)
and Yugoslavia, on exports of products to Germany to accelerate
reduction of unfavorable trade balances. Germany’s imports of
manganese ore, which amounted to 394,256 metric tons in 1935,
dropped more than 160,000 tons in 1936. This decline in tonnage,
however, is less significant than the shift in countries of origin. In
1935 the U. S. S. R. (Russia) furnished 228,349 tons or 58 percent of
Germany’s imports compared with only 14 percent in 1936. In 1936,
47 percent of the manganese ore imported originated in the Union of
South Africa and 22 percent in British India. = The decline in German
imports of Russian manganese ore is attributed to difficulties in trade
relations that developed in 1936. These difficulties have also affected
the trade in phosphate rock and petroleum. Negotiations between
Germany and the U. S. S. R. (Russia) for the purchase of Russian
manganese ore against certificates for German goods, or on the basis of
compensation or barter trade, are reported to have been under con-
sideration by the Soviet Union toward the end of 1936. :

Compensation or barter trade between Germany and foreign coun-
tries in 1936 was largely controlled or regulated by the National
Government. Prior to 1936 the Government, owing to the character
of imports obtained on the basis of private barter, was confronted with
the problem of ever-increasing imports of goods that were not_con-
sidered absolutely indispensable to German industry. Likewise, it
was found that in exchange for such goods imported, manufacturers
and exporters were negotiating private-barter transactions involving
German goods which could be sold abroad against available foreign
exchange. This situation prompted the Foreign Exchange Board to
issue new regulations, effective December 27, 1935, which definitely
limited the character of goods that might be imported and exported
on a private-barter basis. These regulations applied to German for-
eign trade generally, but they restricted trade more noticeably with
North America, particularly the United States. They provide that
only one-third of the value of German merchandise exported may be
charged to private-barter accounts or agreements. The remaining
two-thirds must be paid for by foreign buyers in reichsmarks or avail-
able foreign exchange. Special provisions in the decree cover goods
that are classified as of vital importance to Germany. '

International trade has been affected materially by exchange-control
systems adopted in most central European countries, several South
American countries, and certain southeastern European countries. The
clearing agreements and compensation agreements in effect at present
represent attempts to maintain an equilibrium in trade balances of
countries that have adopted exchange-control systems.

The German policy of purchasing raw materials from countries
that increase their imports of German manufactures has diverted the
. flow of mineral raw materials from sources that heretofore supplied
a major portion of Germany’s requirements to secondary sources of
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supply that are of minor importance as industrial nations and depend
on imports of semimanufactured and finished products. In 1935!
there were 29 secondary sources of supply or entrepots from which
Germany purchased certain ores compared with 15 such markets in
1934; there were 6 primary markets in 1935 from which purchases
of ores were negotiated by barter or clearing agreements compared
with 4 in 1934. There were 57 primary markets from which Germany
formerly purchased a greater portion of its essential imports of metals
in 1935 at relatively low prices compared with 90 such markets in
1934. In two primary markets purchases were made by barter
compared with one such market in 1934. There were 43 secondary
markets or entrepots in 1935 compared with 49 such markets in 1934.
Of special significance are the increasing number of secondary sources
or reexport markets from which Germany is apparently purchasing
considerable essential raw materials and the consequent decrease in
the number of primary sources of supply. During the 3-year period
1933 to 1935, inclusive, 84 percent of the primary copper consumed in
Germany was imported, and 15 percent of the 1mports originated in
the United States. During the first 11 months of 1936, 117,600
metric tons of primary copper were imported by Germany, but only
about 5 percent is credited to the United States. Of significance is
the increase in imports of copper from Yugoslavia, with which country
Germany has a clearing agreement. According to the German press a
shift in the purchase of raw materials during 1936 reflects the operation
of the “Four-Year Plan” or “New Plan’’, which provides for the
purchase of raw materials from countries that exhibit “increased
willingness” to buy German manufactured products.

Germany’s imports of bauxite also illustrate the effect of its trade
policy. In 1929, France, the world’s principal producer and exporter
of bauxite, supplied Germany with about 40 percent of the tonnage
imported, while Yugoslavia furnished only about 17 percent. In
1935 France contributed 15 percent, Yugoslavia 30 percent, Hungary
43 percent, and Italy 11 percent of Germany’s total imports of
bauxite. During the first 11 months of 1936 total imports of bauxite
into Germany were 867,071 metric tons, an increase of approximately
78 percent over 1935. Of this total, France accounted for only 10
percent, Yugoslavia 21 percent, Hungary 34 percent, Italy 16 percent,
and Netherland India 13 percent.

The German “Four-Year Plan”, the objective of which is national
economic self-sufficiency, has confronted domestic consumers ot
mineral raw materials with problems that require the active and
constant assistance of the National Government for their solution.
Copper and lead are produced in Germany but in quantities too small
to meet requirements. Germany’s reserves of bauxite are entirely
inadequate; and its aluminum industry, which ranks first in the world,
depends entirely on imports of the raw material. Although attention
has been focused on technical processes for the recovery of aluminum
from domestic clays, nevertheless the ability of Germany to use
metallic aluminum as a substitute for other nonferrous metals is at
present predicated on imports of commercial grades of bauxite.
Substitutions have already been effected in the use of metals in
Germany, and additional shifts are proposed under the ‘Four-Year
Plan” which may decrease Germany’s dependence on imports of

1 Neue Wirtschaftsdienst, Folge 20, Sept. 6, 1935, p. 1217.
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certain ores and metals. The cost factor of raw materials obtained
from low-grade domestic deposits and through substitution is recog-
nized as of secondary importance compared with the principal objec-
tive, national self-sufficiency. To further the latter a decree of the
German Government, effective December 1, 1936, imposes an obliga-
tion upon owners of mining property to carry on prospectmg and test-
drilling operations when ordered to do so by the proper authorities.
This law is regarded as a measure of the “Four-Year Plan” intended
to force development of domestic mineral and metal production to the
maximum point attainable, and it was enacted to overcome legal
difficulties where there is an urgent national interest in development
of mining properties whose owners remain inactive.

Germany has established boards of control which regulate the use
and consumption of nonferrous metals, iron and steel products, and
coal. These boards not only regulate and, in many instances, restrict
the tonnage of ores and metals consumed by various 1ndustr1es, but also
decide what ores and metals may be used or consumed. It is reported
that in working out their regulations the boards consult specialists in
the various lines of industry and that no specific prohibition is decreed
without determining that a serviceable substitute material is available.

Southeastern Europe—The countries of southeastern Europe, con-
sidered collectively, have a diversified and comparatively adequate
supply of mineral raw materials with which to develop industrally.
Lack of adequate private capital for expansion of industry is one of the
most important problems in southeastern European countries; con-
sequently the various governments have taken an active part in the
development of domestic mineral reserves. KExcept for Rumanian
petroleum, mineral raw materials of this area have been only partly
developed. Yugoslavia, Bulgaria, and Rumania have the most
important coal deposits in this region, while Greece depends on
imports for her requirements. Rumania, which ranks fourth as a
world producer of petroleum, exports about two-thirds of its annual
output to countries other than those of southeastern Europe.: Yugo-
slavia, now the most important producer of iron ore, is followed by
Greece and most of the production of these countries is exported.
Hungary, although a producer of iron ore, depends on imports for its
domestic requirements. Yugoslavia is now the second largest pro-
ducer of copper ore in Europe. Yugoslavia and Greece are the
principal European producers of chrome ore, except for the U. S. S. R.
(Russia), while Bulgaria and Rumania are minor producers. Lead
ore is produced in Yugoslavia, Rumania, Greece, and Czechoslovakia.
Yugoslavia and Hungary follow France, the United States, and Italy
as world producers of bauxite and have supplied the increased German
requirements. Rumania also produces bauxite.

Despite the output of ores in this region, metal production in south-

-eastern Europe is as yet little developed. Hungary, Rumania, and
Yugoslavia are the most important producers of iron and steel prod-
ucts, and copper and lead are produced by Yugoslavia. Copper is
the only metal exported from this region.

The extent of industrialization in southeastern Europe may be
gleaned from certain Government decrees enacted during 1936. The
Yugoslav Government restricted imports of various groducts by
requiring %)reliminary authorizations from the National Bank. By a
decision of the Ministry of Finance the restriction was made effective
for all imports from France and Germany as of April 21, 1936. It
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was reported that the purpose of this measure was to promote trade
with countries that are heavy purchasers of Yugoslav products and
to force countries that limit their imports by quota restrictions to
increase the quotas on Yugoslav products. In March 1936 a Ruma-
nian prohibition was placed on the exportation of copper in the form of
ingots, plates, bars, and scrap. In July 1936 imports of copper plates
and sheets into Czechoslovakia were made subject to permit require-
ments, and in June 1936 imports of black, unworked iron and steel
sheets were likewise made subject to permit requirements. Exports
- of mercury from Czechoslovakia were made subject to export permit
requirements in December 1936. '

Ttaly.—Almost simultaneously with the recommendation of the
League of Nations imposing on member countries restrictions on
trade with Italy, the latter, in October 1935, prohibited publication
of statistics on Italian foreign trade. Although the various countries
had canceled the decrees restricting trade with Ttaly by July 1936,
the official prohibition on publication of foreign trade statistics was
not removed by December 1936. As a consequence, a comparative
review of Italian trade cannot be made. However, Italy depends on
foreign sources for most essential mineral raw materials except bauxite,
mercury, zine, gypsum, marble, and sulphur, of which it has export-
able surplusses. Some antimony, copper, iron ore, lead, manganese,
asbestos, barite, coal, fluorspar, graphite, magnesite, petroleum,
potash, pyrites, and soapstone are produced, but the domestic reserves
are wholly inadequate to meet requirements.

To insure an adequate supply of mineral raw materials for domestic
consuming industries, the Italian Government issued decrees in
December 1935 providing for the creation of three organizations to
be responsible for the regulation and development of domestic mining
activities and importation of essential minerals other than petroleum.
Italian Mineral & Metal Corporation, a semiofficial agency, was
established to aid in financing exploratory and development work in
connection with domestic mineral deposits and to conduct mining
operations when necessary. The Italian Coal Corporation, also a
semigovernmental organization, was created to develop- domestic
coal deposits and to assist financially the principal coal producers
of Istria and Sardinia, thus enabling them to increase production.
The Mineral Products Board was created to regulate imports, domestic
production, and distribution and to finance imports of minerals
except petroleum and coal when necessary to maintain adequate
supplies for national needs. This agency likewise exercises adminis-
trative functions for the afore-mentioned organizations. The fourth
government agency, the Petroleum Board, was organized in October
1935 to supervise the activities of the Italian Petroleum Corporation
and the Italian Corporation for Albanian Petroleum, which have
served since 1926 as regulatory bodies for marketing petroleum
products in Italy and for exploratory work.

These government organizations cooperate closely with the Fascist
National Federation of Extractive Industries for mining companies
and the Fascist National Federation of Mechanical and Metallurgical
Industries for metallurgical and fabricating companies, both. of which
form a part of the National Confederation for Industry. Most
Italian mining and metallurgical companies are now members of one
or the other organization. Throughout 1936 these official and private
agencies were actively concerned with the problem of increasing
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domestic output of essential mineral raw materials and reducing
imports of such products to a minimum. In Italy, as in Germany,
the cost factor is considered as of secondary importance compared
with attainment of the primary objective, of national self-sufficiency.

Spain.—Although official Spanish production and foreign-trade
statistics for 1936 are not available, shipments of those minerals of
which the country produces an exportable surplus were maintained at
a level approximating that for 1935. This fact is reflected by the
tonnage of Spanish iron ore, mercury, pyrites, and pig lead received
by principal consuming countries. France, Germany, the United
Kingdom, and the United States account for more than 75 percent of
the iron ore, 60 percent of the mercury, 55 percent of the pyrites,
and 60 percent of the pig lead exported from Spain annually. Al-
though Italy frequently has surpassed Spain in annual production of
mercury, Spain has been the principal world producer since 1934. Of
the total Spanish output in 1934, amounting to 31,799 flasks, the
United Kingdom purchased 36 percent, the United States 20 percent,
and France 8 percent. In 1935 and 1936 Germany became an im-
portant purchaser of Spanish mercury. Exports of mercury from
Spain to France, Germany, the United Kingdom, and the United
States in 1935 were approximately 41 percent greater than production
during‘the year, which amounted to 35,560 flasks ; the excess shipments
were withdrawn from stocks. Exports to these countries in 1936 were
about 23 percent below the 1935 level. ' ‘

* More than 50 percent of the crude pyrites produced in Spain is
exported to France, Germany, the United Kingdom, and the United
States. Exports to these four countries in 1934, which amounted to
1,050,790 metric tons, represent 51 percent of the total Spanish pro-
duction during the year. Exports to these countries in 1935 totaled
1,456,858 metric tons and in 1936 decreased slightly to about 1,200,000
metric tons. '

In 1936 exports of pig lead from Spain to France, the principal pur-
chaser of Spanish lead, exceeded the tonnage shipped in 1934 and 1935,
totaling 20,514 metric tons for the first 10 months of the year. Ger-
many, the second largest importer of Spanish lead, purchased about
2,000 metric tons in 1936, or approximately the same quantity asin
1935. Italy is also an important buyer of Spanish pig lead, but as
neither Spanish nor Italian foreign-trade statistics are available for
1936 no estimate of the tonnage involved can be made. Normally
these three countries purchase approximately 60 percent of the total
exports of lead from Spain. - ‘

Official import statistics indicate that Germany has become an
outstanding buyer of Spanish iron ore, receiving 1,067,733 metric
tons in 1936 compared with 1,320,596 tons in 1935 and 61,968 tons
in 1934. French imports of iron ore from Spain during the first 10
months of 1936 were 43,462 tons compared with 35,259 tons in 1935.
Although detailed figures covering imports into the United Kingdom
are not available, there is evidence that the tonnage of Spanish ore
shipped to the United Kingdom in 1936 was approximately the same
as in 1935.

SOUTH AMERICA

Although national policies of ma.ny'Epropean countries are out-
standing examples of evident determination to attain national self-
sufficiency with regard to mineral raw materials, the tendency to
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regulate or control international trade, as well as domestic industry,
likewise has advanced in South American and Far Eastern countries.
For example, in June 1936 a Bolivian decree empowered the exchange
control board, in conjunction with the Central Bank of Bolivia, to
exercise strict control over foreign trade by establishing import and
export quotas and adopting measures tending to prohibit or restrict
importation of products that are or may be produced in the country.
Certain imports that are considered dispensable may be restricted
temporarily or permanently at the discretion of the Board.

Under a Colombian decree, effective August 1, 1936, import licenses,
previously obtained from the office of exchange and export control,
are required for the importation of all merchandise into Colombia.

JAPAN

Japan and its possessions are little better off than Italy in domestic
supplies of minerals. The known copper reserves are greater than in
any other Far Eastern country, but they are inadequate to meet
Japan’s industrial requirements. From 1933 to 1935, 38 percent of
Japan’s apparent consumption of virgin refined copper was imported.
Coal is probably the only primary industrial mineral of which Japan
has sufficient reserves. During the period 1933-35, 92 pereent of
Japan’s apparent consumption of crude petroleum and 80 percent of
its pig-tin requirements was imported; moreover, 63 percent of its
manganese ore was imported, although in the last few years that
country has produced 2 to 3 percent of the world output of this
mineral, so essential to its steel industry. Its reserves of iron ore are
wholly inadequate to meet industrial demands. From 1933 to 1935,
inclusive, 79 percent of its apparent consumption of iron ore was
imported from countries other than Japanese possessions. In Japan,
as In Italy, there are reserves of a few mineral raw materials, but out-
put has been insufficient to meet domestic requirements. Japan’s
production of chrome ore in the past few years has been about 5 per-
cent, its production of tungsten ore between 2 and 3 percent, and its
production of zinc between 1 and 2 percent of the world output. In
addition to these minerals it produces relatively small tonnages of
antimony, mercury, platinum, asbestos, barite, china clay, fluorspar,
graphite, mica, phosphate rock, pyrites, and sulphur, but the annual
output is considerably less than current requirements.

Japan has promulgated a series of laws that regulate the domestic
mining industry to a considerable .extent, but to a greater degree
these enactments enable manufacturers and consumers of imported
raw materials to export finished, manufactured products to world
markets under the most favorable competitive conditions. In 1931
the Japanese Government enacted a law which has two objectives for
the control of principal or key industries of the country: (1) The
strengthening and support of control measures, by which the Gov-
ernment is empowered to require nonmembers of a particular indus-
trial union to abide by control agreements of such a union, provided
the action is recommended by more than two-thirds of the total
members of the union in question; and (2) the supervision of industrial
control measures adopted by associations of industries, through
which the Government is enabled to alter or abolish entirely indus-
trial agreements considered adverse to the public interest or injurious
to the best interests of the industry concerned or related industries.
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The Export Indemnity Law of 1930 and a law for control of foreign
trade enacted in 1934 were adopted to facilitate export financing to
undeveloped markets, to protect Japanese export trade, and to
equalize trade balances. '

_SERVICE OF BUREAU OF MINES

For a number of years the Bureau of Mines has collected, com-
piled, and published mineral-production statistics of foreign coun-
tries. For a detailed account of this phase of Bureau activity see
Minerals Yearbook, 1935, page 21. Those who may wish to carry
forward compilations heretofore prepared by the Bureau are referred
to the the principal tables on world production presented in the
following chapters in this volume.

Aluminum Fluorspar Petroleum

Antimony Graphite Phosphate rock
Arsenic Gypsum Platinum
Asbestos Iron ore Potash

Barite Pig iron Pyrites
Bauxite Lead *Salt

Briquets Magnesite Sulphur
Cadmium Manganese Talc and soapstone
Chromite Mercury Tin

Coal ' Mica - Titanium

Coke : Molybdenum Tungsten
Copper Nickel Vanadium
Feldspar Oil shale Zine

Principal sources.—Data used in this chapter have been obtained
from official production and foreign-trade statistical publications of
Belgium, France, Germany, Italy, Japan, U. S. S. R. (Russia),
United Kingdom, and United States; monthly German Metal and
Mineral Notes, American consulate general, Frankfort-on-Main,
Germany; Weekly Reports of the German Institute of Business
Research, Berlin, Germany; Foreign Tariffs and Trade Regulations,
Bureau of Foreign and Domestic Commerce, Washington, D. C.;
and press releases, The Department of State, Washington, D. C.
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- DOMESTIC REFINERY PRODUCTION

The figures in the following table were obtained through coopera-
tion between the United States Bureau of the Mint and the Bureau of
Mines and were agreed upon after conference and adjustment between
the two Bureaus.

The totals are based on bullion deposits in the United States mints
and assay offices and on returns to the Bureau of the Mint from the
smelting and refining companies. The distribution is adjusted by
means of information collected by the Bureau of Mines directly from
the producing mines and tabulated for the mine reports discussed
later. The data for the total production and in part for the distribu-
tion are obtained from records of (1) the unrefined domestic gold and
silver deposited in the United States mints and assay offices, (2) the
domestic gold and silver in fine bars reported by private refineries,
and (3) the unrefined domestic gold and silver contained in ore and
matte exported for reduction. The last item is very small.

1 Some of the data for 1936 are preliminary, as indicated; detailed statistics with final revisions will be
released later 11
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Approzimate distribution of the production of gold and silver in the United States,
1985-36, by producing States and Territories

[Figures supplied by U. S. Bureau of the Mint]

Gold ! Silver 2
State or Territory :
Fine ounces Value Fine ounces Value
1935
Alabama. 2,303 $80, 401 $288
Alaska 462,406 | 16,184, 200 221, 642 159, 305
An@ona: 215, 806 7, 553, 200 5,764, 831 4,143,472
California 870,120 30, 454, 200 1, 064, 616 765, 193
Colorado 56, 903 12, 491, 600 4,874,105 3, 503, 263
Georgia, 1,026 35, 68
Idaho. 84,166 2,945, 10, 314, 348 7,413,438
Illinois. ~ 2,627 1,888
Michigan_ 4,214 3,029
Missouri 132,497 95, 232
Montana. 138,271 4, 839, 500 8, 066, 604 5,797,872
Nevada.____ 175,794 6, 152, 800 4,056, 026 2,915, 269
New Mexico. . — 33,817 1, 183, 600 1,130, 982 812, 893
New York. _ 23, 5 16,911
North Carolina. - 2,177 76, 7,730 5, 556
Oregon . 49,071 1,717, 500 91, 552 65, 803
Pennsylvania. . 889 31, 1 7,015 5,042
Philippine Islands._ - 446, 054 15, 611, 900 311, 528 223,911
Puerto Rico. 63 2, 200 8 6
South Carolina. 2,211 77, 400 1,112 799
South Dakota 567,120 19, 849, 200 139, 395 100, 190
Tennessee. 306 10, 7 1, 999 37,374
Texas 511 17,900 987, 693 09, 904
Utah 188,111 6, 583, 900 8, 623, 431 6, 198, 091
Virginia____ 246 8, 600 13 9
‘Washington 8,383 293, 400 45,448 32, 666
‘Wyoming. 3,529 123, 500 1,014 729
3,609,283 | 126,324,900 45,924, 454 33, 008, 201
Alabama 4,923 172, 305 1,100 847
Alaska 510, 982 17, 884,370 440, 812 339, 425
Z 315, 284 11, 034, 940 8, 664, 767 6,671,871
1,042,915 | 36,502,025 1,824, 572 , 20
Colorado.- 364, 852 12, 769, 820 5,917, 479 4, 556, 459
Georgia____________________ 398 13,930 15
Idaho 82, 289 2, 880, 115 14, 591, 380 11, 235, 363
Minois_ .|| 4,867 3,748
Maryland. 596 20, 860 30
Missouri. .| 163, 724 126, 067
Montana_. 179, 768 6, 291, 880 11, 357, 827 8, 745, 527
Nevada. . 285, 769 10, 001, 915 5,129, 044 , 949, 364
New Mexico. 33,312 1, 165, 920 1,129,978 70, 083
New York_ ... .| , 000 16,170
North Carolina_ 1,807 63, 245 8,376 6, 450
Oklahoma..._. 2 70 19 15
Oregon_____ 59, 765 2,091, 775 87,573 67,431
Pennsylvania. _ 1,114 38, 8, 670 6, 676
Philippine Islands. 599, 453 20, 980, 855 472, 962 364, 181
Puerto Rico_..___ 482 16, 870 187 1
South Carolina. 474 16, 590 72
South Dakota 589, 229 20, 623, 015 137, 981 106, 245
Tennessee-. 190 6,650 44, 34, 391
Texas. 593 20, 755 1,323, 482 1,019, 081
Utah___ . 225,415 7, 889, 525 10, 638, 483 8,191, 632
Virginia____ 748 26, 180 73 56
Washington 10,816 378, 560 54, 633 42,067
Wyoming . ___ 1,946 68,110 1,155 889
4,313,122 | 150, 959, 270 62, 024, 929 47,759, 195

1 Gold valued at $35 per ounce.

2 Silver valued per ounce, as follows: 1935, at $0.71875 (purchase rate for United States product); 1936, at 77
cents (approximate average purchase rate for United States product).

3 Preliminary estimate.

In 1935, as in 1934 and 1933, more old gold was returned from in-
dustrial to monetary use than was issued to the arts and industries, a
condition that has continued since 1932; returns for 1935 totaled
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1,668,305 ounces and issues 740,843 ounces, a net return of 927,462
ounces. The total quantity of silver (new and old) used in the arts
and industries was 41,192,023 ounces, 1,513,420 ounces more than in
1934. In addition to the gold and silver derived from foreign and
domestic ore and bullion 1,668,305 ounces of gold and 35,903,107
ounces of silver were recovered from old or obsolete jewelry, silver-
ware, dental waste, old film, and other material.

Gold and silver produced in the United States, 1792-1936!
[The estimate for 1792-1872 is by R. W. Raymond, commissioner, and for the period since 1872 by the

Director of the Mint]
Gold Silver
Period
Fine ounces Value Fine ounces Value
1792-1847 e em 1,186, 977 $24, 537,000 309, 500 $404, 500
184872 e 58,279, 781 1, 204, 750, 000 118, 568, 200 157, 749, 900
1878-1936 2. - e 180,428,816 | 3,900,094,470 | 3,266, 996, 042 2,472,378,189
239,895,574 | 5,129,381,470 | 3,385,873, 742 2, 630, 532, 589

1 Gold valued per fine ounce as follows: Prior to 1933, $20.67+; 1933, $25.56; 1934-36, $35.
2 Subject.to revision.

The average commercial value per fine ounce of silver for the total
recorded domestic production is $0.777.

REGULATIONS AND EXECUTIVE ORDEitS RELATING TO GOLD AND
SILVER OF DOMESTIC ORIGIN

A complete account of the regulations pertaining to gold and silver
is given in the chapter on Gold and Silver in Minerals Yearbook, 1934,
pp. 25-46, issued by the United States Bureau of Mines.

Monetary relationships.—United States coinage laws show the
development of the establishment of the value of $20.671834625323
per troy ounce of gold. The following table of laws gives the value of
gold per troy ounce under different congressional acts, using the eagle
($10 gold coin), although no longer coined, as a basis.

Value of gold per troy ounce under different congressional acts

. . Value per
Date of law Stocione | Finonsss | TSN | fineounce | Valuoper
@rains) | (000BS) | (graing) | OTO grain

Apr. 2, 1792 et 210 916. 6666+ 247.5 $19. 393939

June 28, 1834._.. - - 258 899, 2248+ 232.0 20. 689656 . 04310345
Jan. 18, 1837._._ 258 900. 0000 232.2 20. 671835 . 04306632
Mar. 4, 1900. ... - - 258 900. 0000 232.2 20. 671835 . 04306632
Jan. 31, 1934 e 152 900. 0000 137.1 35. 000000 . 07291660

PRICES OF GOLD AND SILVER

Gold.—The United States Treasury buying price for gold remained
at $35 per ounce throughout 1935 and 1936. The following table
shows the monthly extremes of gold prices in London from January
1931 to December 1936, inclusive.
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Gold prices in London, 1931-36

[Monthly extremes of gold prices in London per ounce, compiled from quotations published daily in
American Metal Market]

. 1031 1932 1033
Month "
High Low High Low High Low

8. d. 8. s. d. 8. d s. d d.
January_ ... __________________________ 85 134 84 11341122 9 | 117 11 (123 § | 121 1%

February. . .. ____ 84 1115 84 1034120 9 | 118 5 |122 0 119 9

March. 84 1115 84 934] 118 10 | 108 11 | 121 1134} 118 11

April 84 104] 84 9841113 5 | 108 4 |122 9 f118 O

May. 84 1134 84 934/ 113 7 [112 5 {124 8§ 122 5

June. 8 0lf) 84 9371114 8 (112 2 (124 5 (122 o
July. .. 84- 1135 84 101g 117 8 | 115 0 | 124 10 | 122 414

August._.____ 1135 84 9341119 3 (117 0 [129 7 |14 O

September !._ 114 84 9341119 5 [117 11 133 9 | 127 7

October....___ 108 6 (103 8 (125 8 (119 2 |134 8 |128 1
November.___ o117 11 108 2 | 130 8 | 123 214 133 3 125 115

December. .. _.___________________________ 126 10 [ 118 9 | 130 04| 123 415 127 0 | 124 §

Year. . ... 126 10 84 934/130 8 |108 4 |13¢ 8 |[118 O

1934 1935 1936
Month
High Low High Low High Low

. 8. d. 8. d 8. d 8 8. d s. d.
January. .o ... 133 1 126 8 | 142 4 | 140 10Y4| 141 4 140 734

February 140 0 | 134 9 |14 1 142 1 141 2 [ 140 6

March. _. 137 2 [ 135 514/ 149 4 | 143 8 | 141 114 140 8

April 138 8 1134 3 | 145 814 143 4 | 141 014 140 7

May. .. 137 014] 135: 10. | 145 0 | 141 0 | 140 10 139 3

June. 138 214 137" 114/ 142 0 | 140 7 | 139 4 138 3

July.. 130 0341 137 5 | 141 7 (140 5 [139 1 138 7

August. . 140 1135|137 10 | 140 11 139 94| 138 714|138 2
Septembe 141 7 | 140 314 141 614( 140 3 | 140 9 137 2%
October.. 143 3 | 139 142 0 141  314| 142 44| 140 51
Novembe; 139 10 [139 034 141 7 | 140 11" | 142 84| 141 1014

December. 141 0 | 139 934 141 3 | 140 11 142 1 141 4
Year .ol 143 3 (126 8 | 149 4 | 139 914 142 85| 137 214

1 British gold standard suspended Sept. 21, 1931,

Stlver.—On_January 1, 1935, the United States Treasury buying
price for newly mined silver stood at $0.64646464+ (one-half of the
coinage value of $1.29292929+). On April 10, 1935, the Treasury
raised the price to $0.7111+ and on April 24, to $0.7757+ ; this price
was maintained throughout the remainder of 1935 and all of 1936
and was in effect when this report was written (June 12, 1937). The
extreme monthly prices of silver in New York for 1935 and 1936, by
months, have been as follows:

Silver prices in New York, 1935-36, in cents per ounce

[Extrerie monthly prices (official) of silver in New York per fine ounce, compiled from quotations published
daily in American Metal Market]

1935 1936 1935 1936
Month Month
High | Low | High | Low High | Low | High | Low

January.....________ 55 | . 8375 49341 443 6734 6535 44%4| 4434
February . - 56, 5315 4434 443 6535 © 653g 4434| 4434
March. ... 6134 5675 4434 443 65638 653 4434| 4434
April. 81 61141 4534 443 6535 6538 4715|4434
Moay. 77 1Y 45%4 4434 6534 4934 4614 4%
June.. 74 69Vs| 4434 443

July... . 6934 6734 4434 4434 81 4934 493 443
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The following tables show (1) the price of bar silver per fine ounce
in New York in 1935 and in the first 6 months of 1936, by months;
(2) the yearly average price, 1930-35; and (3) the hlghest Iowest
and average price of silver in New York since 1874.

Price of fine bar silver (other than domestic) per ounce in New York in 1935 and first
6 months of 1936, by months

1935
January___________________ $0. 54730 | August.___________________ $0. 66644
February. . _______________ . 54914 | September_________________ . 65687
March____________________ . 59360 | October_ __________________ . 65687
April L __ . 68100 | November_________________ . 65687
May_ . . 74668 | December_ ___.____________ . 58732
June_____.____________.____ . 72252 —_—
July o .. . 68528 Average for year_____ . 64582
1936
January ___________________ $0.47562 | May______________________ $0. 45181
February_ . _._________._____ .45062 (June______________________ . 45062
March____________________ . 45062 C—
April__ . 45204 Average for 6 months_ . 45522
Price of fire bar silver per ounce in New York, 1930-35 1
1930 o ___ $0.385 1933 _____ $0. 350
1931 . 2901934 _________________ 483
1982 . 282119356 .. 646

11930-33: Average for all silver; 1934-35: Average for silver other than domestic.

Highest, lowest, and average price of silver in New York since 1874, per fine ounce,
being the asked price to and including 1917, and thereafter taken at the mean of the
bid and asked prices

Quotation Quotation
Calendar year Calendar year

High Low Average High Low Average
$1.29375 | $1.25500 | $1.27195 $0. 55625 | $0. 61008
1.26125 | 1.21000 1.23883 . 63125 . 67379
1.26000 | 1.03500 1. 14950 . 52750 . 65978
1. 26000 1. 16000 1. 19408 . 48250 . 53496
1. 20750 1. 08500 1.15429 . 50750 . 52163
1. 16750 1. 06500 1. 12088 . 50750 . 54245
1.15000 | 1.11250 1. 13931 . 52125 . 54002
1.14500 | 1.11000 1. 12823 . 55250 . 62006
1.15000 | 1.09000 1. 13855 . 58000 .61241
1.11750 1. 09500 1. 10874 . 49000 . 1
1.13250 | 1.08000 1. 11161 . 47750 . 51062
1.09500 | 1.02750 1. 06428 . 57250 . 67151
1. 03500 . 92500 . 73125 . 84000
1. 03500 . 95000 97899 . 88937 . 98445
97750 . 92000 94300 1.01375 1. 12087
97250 . 92500 93634 . 60375 1.01940

1. 20500 . 95750 1.05329 . 53188 . 63096
1. 07500 . 94750 99033 62875 . 67934
95250 . 83000 87552 62875 . 65239
85000 . 65000 78219 . 67111

. 70000 . 59500 64043 66812 . 69406

. 69000 . 60000 51812 . 62428
. 70250 . 65625 68195 54187 . 56680
66125 . 52750 60774 56812 . 58488
62250 . 55125 59064 46812 . 53306
64750 . 58625 60507 31062 . 38466
65750 . 59750 62065 26062 . 29013
64500 . 54750 59703 24562 . 28204
56875 . 47375 52815 24812 . 34997
62375 . 47500 42062 . 48283
62500 . 53375 57843 50062 . 64582

1 Quotations are in depreciated currency after early March 1933,
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UNITED STATES MONETARY STOCK

The Federal Reserve Bulletin of the Federal Reserve Board for
May 1937 analyzes the changes in monetary gold stock of the United
States from December 31, 1932, to April 30, 1937, inclusive, as follows:

Analysis of changes tn monetary gold stock, Dec. 31, 1932, to Apr. 30, 1937

{In millions of dollars]
Gold stock at end
of year or month | tnerease Net Net
: : in total A release Other
Year or month gold gd%:f" from ear- | factors ?
Total Inactive | stock Iy mark !
account
$1=25840 grains of gold %o fine; i. e., an ounce of
fine gold =$20.67

1932 _____ 4,226 | 52.9 —446. 2 457.5 41.6

1988 e 4,036 |.___.____ —190. 4 —-173.5 —58.0 41.1
1934:

JaNUATY - o ool 4,033 | ... . -2.1 —-2.8 12.2 —11.6

$1=15%%1 grains of gold %{o fine; i. e., an ourice of
fine gold=$35

February 3,405.0 452.6 68.7 2,883.8

256. 8 237.3 —.8 20.3

61.5 54.7 -11 7.9

A 33.6 .5 —11.6

63.7 1.0 12.5

52.3 .6 21.4

37.2 -1L1 11.2

—18.7 2.4 16.6

10.8 .3 12.4

120.9 -1 9.1

92.1 .1 14.1

1,133.9 82.6 2,986.1

149.4 1.1 2.8

122.8 .2 12.3

13.0 -7 28.1

148.6 —2.3 —3.0

140.0 —-15 9.6

230. 4 1.0 25.8

16.2 —.4 12.1

46.0 1.4 12.2

156.7 1.0 7.3

315.3 -1.9 11.8

210.6 .6 15.5

190.0 1.3 13.9

1,739.0 .2 148.0
1936:

January.... 10,182 57.2 45.6 -1.7 13.3

February... 10, 167 -15.5 —16.6 —9.5 10.6

March 10,184 17.2 5.5 1.0 10.7

April__ - 10, 225 41.0 28.1 -2 13.1

MaY e 10, 402 176.7 170.0 —3.2 10.0

June__.___ - 10, 608 206. 6 277.8 —24.8 —46.4

July.. 10, 648 39.2 15.4 2.3 21. 5

August_ ... 10,716 68. 4 67.5 —11.9 12.9

September. - 10, 845 129.0 171.8 —28.8 —14.0

October. 11,045 199.7 218.8 —11.3 -7.9

November_ ... ____________..___ 11,184 139.5 75.8 3.0 60.7

December. ... ... 11, 73.3 57.0 -7 17.0

Year 1936 ool 11, 258 1,132.5 | 1,116.6 —85.9 101.7
1937:

January.._._ - 11, 358 126. 5 100.1 121.3 —48.3 27.1

February. 11,436 204.7 78.2 120.3 —8.0 —-34.1

March 11, 574 342.5 137.9 154.3 —.4 —16.0

April__ —— 11,799 568.0 225.6 215.8 7.2 2.5

1 Gold released from earmark at Federal Reserve banks less gold placed under earmark (with allowance
when necessary for changes in gold earmarked abroad for account of Federal Reserve banks).
2 Figures are derived from preceding columns and indicate net result of such factors as domestic produc-
tion, movements into and out of nonmonetary use or unreported holdings, imports and exports that do not
affect gold stock during the month or year, and increment resulting from reduction in weight of gold dollar.
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Daily statement of ‘the United States Treasury, June 4, 1937

CURRENT ASSETS AND LIABILITIES

GOLD
Assets Liabilities
Gold........__.... $12, 056, 810, 044. 31 | Gold certificates: ‘
Outstanding (outside of ’I‘rea ........ $2, 904, 402, 139. 00
Gold certificate fund—Board of overnors,
Federal Reserve System._..._...c...-._- 6,022, 942, 436. 78
Redemption fund—Federal Reserve notes. 9,970, 351.
Gold reserve.._.._ 156, 039, 430. 93
Nore.—Reserve against - $346,681,016 of
United States notes and $1,172,472 of Treasury
notes of 1890 are also secured by silver dollars
in the Treasury
Exchange stabﬂizatlon fund - oo 1, 800, 000, 000. 00
.10, 893, 354, 358. 46
Gold in general fund:
Inactive. o mocvommeceeanao $825, 475, 985. 16
Balanoe of increment re-
sulting from reduction
weight of the gold dollar_ 140 913,892, 78
In working balance___.._._ 065, 807. 91
1, 163, 455, 685. 85
Total.._____. 12, 056, 810, 044. 31 Total_._. 12, 056, 810, 044. 31
SILVER
Silver. cocccaecaaas . '$828,181,751.06 | Silver certificates outstanding. _...__.......... $1, 286, 330, 829. 00
Silver dollars..._...._. 505, 783, 432,00 | Treasury notes of 1890 outstanding. ... 1,172, 472. 00
: Silver in general fund.. oo eoomaa 46, 461, 882. 06
Total . ...._.... 1, 333, 965, 183. 06 Tota}. .- 1, 333, 965, 183. 06

IMPORTS AND EXPORTS'®

Value of gold and silver imported into and exported from the United States, 1935-36,

by classes
Excess of im-
Imports Exports ports over
exports
$963, 938 $71, 754,428
d. 949, 1,577, 686, 000
United States coin (%1087 1] (R — 5,375,326
Foreign coin , 250, 383 47,341 203, 042
1, 740, 979, 115 1, 960, 319 1,739, 018, 796
Silver:
Contained in ore and base bullion_..._..__._..__..._.. 30, 257, 757 449, 565 29, 808, 192
Bullion refined R - 303 172, 3,215,933 299, 956, 359
United States coin.. .o 1, 418,022 872,748 , 274
Foreign coin.__ - X 930 14, 263, 045 5, 419, 885
354, 531, 001 18, 801, 201 335, 729, 710
1936 >
Gold:
Contained in ore and base bullion_ .. ___...cocoooo-. 73, 705, 464 842, 573 72, 862, 891
Bullion refined 1,067, 679, 844 26, 690, 938 1, 040, 988, 906
United States coin 1,810 10 ,
Foreign coin ——- 2,730,294 | eoeoumaaaal 2, 730, 294
1,144,117, 412 27, 533, 521 1,116, 583, 891
Silver:
Contained in ore and base bullion.... ... ... ........ 19, 574, 346 530, 545 19, 043, 801
Bullion refined - 99, 964, 158 1, 241, 306 , 722,
United States coin 377 29,771 . 310, 606
Foreigncoin.___._......._. 62, 937, 318 1,163, 871 61,773, 447
182, 816, 199 2, 965, 493 179, 850, 706

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the
Bureau of Foreign and Domestic Commerce.

152336—37——9
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DOMESTIC SUPPLY

The domestic supply of new gold comes chiefly from dry and
siliceous ore and from placer gravel worked largely by dredges.
These two sources yielded 90.2 percent of the domestic gold in 1915,
79.86 percent in 1930, 86.5 percent in 1931, 92.9 percent in 1932,
92.94 percent in 1933, 92.68 percent in 1934, and 90.55 percent in
1935. The proportionate output of gold from copper ore was 7.2
percent in 1915, 16.4 percent in 1926, 22.2 percent in 1929, 9.65
percent in 1931, 5.25 percent in 1934, and 7.01 percent in 1935.

In 1915 dry and siliceous ore yielded 36 percent of the total silver ;
copper ore, 26 percent; lead ore, 27 percent; and lead-zinc ore, only
9 percent. In 1935 dry and siliceous ore yielded 40.02 percent;
copper ore, 26.15 percent; lead ore, 6.89 percent; and lead-zinc ore,
26.60 percent.

WORLD PRODUCTION
GOLD

According to the Bureau of the Mint, the estimated quantity of
gold produced in the world from 1860 to 1935, inclusive, is 975,246,364
fine ounces. For 1935 alone it is estimated at 30,001,209 ounces, an
increase of 2,628,835 ounces over 1934.

In a Bureau of Mines publication,? the world output of gold from
1493 to 1927, inclusive, is estimated as approximately 1,003,560,000
ounces, of which 51.5 percent was produced from 1901 to 1927.
Adding to this the production (188,153,881 ounces) from 1928 to
1935, inclusive, makes an estimated total from 1493 to 1935 of approxi-
mately 1,191,714,000 ounces.

The following table shows the output of gold by countries from
1931 to 1935, as estimated by the Bureau of the Mint.

World production of gold, 1931-85, by countries, in fine ounces

Country 1931 1932 1933 1934 1935
North America:
Canada.ooo_ .. 2,695,219 | 3,050,581 | 2,949,309 [ 2, 972,143 3,283,121
Central America and West Indies..__. 67, 725 82, 238 87,075 130, 000 135, 000
Mexico..._ ... 637, 727 661, 405 682, 338
Newfoundland. .. 15, 689 12, 000 12,956
United States ! ... ________ 2,213,741 | 2,219,304 | 2,276,711 | 2,741,706 3,163, 229

5,599,688 | 5,036,610 | 5,966,511 | 6,517,254 7,276, 644

South America:

964 1, 200 9, 902
32,889 64, 301 64, 301
126, 000 113, 621 120, 597
147, 054 237, 658 264, 407
, 246 344, 140 328,999
60, 667 66, 427 71,512
31, 056 25, 000 30, 000
42, 456 47,454 11,349
12,378 11, 896 47,390
84,072 98, 864 98, 863
L3 PR 32
95,710 109, 055 112, 390

931,510 | 1,119,616 1,159, 742

1 Philippine Islands excluded.

! Ridgway, Robert H., Summarized Data of Gold Productjon: Econ. Paper 6, Bureau of Mines, 1929,
63 pp. 7 |
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World production of gold, 1931-385, by countries, in fine ounces—Continued

Country 1931 1932 1933 1934 1935
Europe: ~
Austria - - 257.
Bulgaria - 643 643
Czechoslovakia. - 1,093 2, 283 2,283 7,588 . 7,588
Fr. 663 43, 402 57,870 101, 500 101, 500
5,498 5,755 5,948
64 51 161
482 -
2,861 1,833 1,479
2, 2,476 2,476
482 120, 000 120,019 154, 3!
Spain - 483 7,716 7, 3
Sweden... 90, 000 135, 252, 480 218, 721
U.S.8. R. (Russig)---ococemmaeeeeeoeo 1,700,960 | 1,990,085 | 2,667,100 | 3,858,089
Yugoslavia. e 21, 862 47, 582 70, 71,342 74,172
' 1,960,306 | 2,288,230 | 3,072,713 | 4,429,364 5,354,899
Asia:
China 96, 750 96, 751 150, 000 154, 966 154, 966
Chosen.. 208, 626 208, 626 369, 991 417,960 523, 948
Cyprus-.. - 6, 872 6,872
East Indies, Netherland. . 100, 083 77,964 78,832 66, 295 68,
Federated Malay States...- 27,021 27,159 31,107 31, 777 30, 567
India, British_ - ccoceeas 330, 484 329, 632 336, 106 322,193 324,816
Indo-china. - 289 289 161 7,073 8,616
Japan. 434,037 434,037 433, 800 471,394 589, 034
Philippine Islands. 181, 981 229, 728 279, 535 340, 316 451,814
Sarawak. . 5,901 8,178 18,712 28, 842 28, 549
Taiwan 92, 430 92, 430 92, 430 73,180 73,180
TULKOY e oo Cecememe o 900 900
1,478,502 | 1,505,694 | 1,790,674 | 1,920,868 2, 260, 618
Africa. s 11,927,961 | 12,735,979 | 12,448,275 | 12, 128, 261 089
Australasia - 783,934 998,267 | 1,157,712 | 1,257,011 1,379,217
22,329, 525 | 24, 150, 761 | 25,367,395 | 27,372,374 | 30,001,209

An estimate of world production of gold in 1936 follows:

World production of gold in 1936, in ﬁne\ounces, by countries

Fine ounces . Fine ounces

Afriea .o __ 13, 400,000 | Canada_ - ..o .- 3, 720, 000
Australasia. .- _________ 1, 800, 000 | Newfoundland. . ... - 16, 000
Asia (including Philippine Mexico. oo 760, 000

Islands) - cceccceooeoooo 2, 500, 000 | South America____.__.___. 1, 300, 008
Europe_ ... 7, 900, 000
United States (excluding 35, 165, 000

Philippine Islands)____. 3, 769, 000

SILVER

The Bureau of the Mint estimates the world production of silver
from 1860 to 1935, inclusive, as 10,755,949,903 fine ounces. The
output was 25,550,429 ounces more in 1935 than in 1934.

The following table shows the output of silver by countries, 1931 -
to 1935, inclusive, as estimated by the Bureau of the Mint:
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World production of silver, 1931-85, by couniries, in fine ounces

Country 1931 1932 1933 1934 1935
North America:
Canada 20, 558,200 | 18,356,393 | 15,187,063 | 16,415,282 | 16,624,426
Central America and West Ind.les ..... 4,000,000 | 4,300,000 | 4,800,000 | 3,500,000 , 500,
Mexico 86, 064, 500 | 69,303, 064 | 68,101,062 | 74,145,012 | 75, 589, 199
Newfoundland________.__._.___________ Q) 1 1, 208, 280 , 150, 000 1,124,
United States 2. . ________________ 30,822,000 | 23,831,642 | 22,821,257 | 32,486,879 | 45,612,926
141, 444, 700 1115, 791, 089 |112, 117, 662 |127, 697,173 | 142, 450,931
South America: )
Argentina. - 50, 154 50, 154 49, 994
Bolivia. 300 | 4,115,200 | 5,469,069 | 5, 216 297 5, 800, 000
* Brazil. 000 10, 000 10, 10,000 10, 000
Chile. 200 103, 780 256,621 | 1, 053, 097 1, 050,043
Colombia: 000 50,000 107, 992 127,461 132,975
800 114, 167 113, 200 110, 815 80,
000 , 000 6,000 6,000 6,
500 | 6,735,360 | 6,760,534 | 10,381,314 17, 432, 968
200 6, 00! 6, 7,000 7,
000 | 11,190,661 | 12,779,570 | 16,971,984 | 24, 569, 638
10, 200 27,038 |- 14,017 11,863
899, 300 947, 139 947,139 971,370 971,370
652,000 643, 000 643, 303, 985 , 985
5,784,600 | 5,993,499 | 6,320,690 | 5,944,029 6, 257, 788
34,000 ) -37, 138, 955 92, 851
192, 900 192, , 000 180, 000
Hungary. . 15, 593 9,163 4,983
Ttaly.-. - -- 719, 300 801, 499 377, 5! 1, 290, 820 1, 290, 820
Norway... 297, 400 292, 565 241, 125 176,829 225,
Poland 558, 700 69, 283 41,377 21,155 32,311
Rumania. 155, 800 173,031 173,031 388, 027 289, 357
S n ...... . 3,008,700 | 3,374,335 | 2,929,508 788, 289 861,
Sw .80, 000 80, 000 244, 8 519,717 608, 967
U. S S R. (Russia)--_...o__________ 350, 000 400, 000 981,000 | 1,322,000 2, 200, 000
Yugoslavia. ...l 94, 700 133,230 | 1,624,000 , 748, 000 1,753,534
12,927,600 | 13,144,462 | 14,769,328 | 14,801,356 | 15,084, 524
Asia:
urma. R 3 898,000 6,001,000 | 6,050,000 | 5,787,524 3
China, 60, 000 60, 000 | ) 146, 614 146,614
(‘hnsm 203 500 209, 332 702,976 44: = 1, 42;1, ggg
-——— il
East Indles, Netherland- 1, 473, 100 842, 362 860, 463 771,361 701,722
Indls., ritish___________ , 000 25, 737 30, 241 30,000 1,
do-(‘him 1, 600 2,724 1, 607 3, 601 , 633
....... 6,183,300 | 6,360,643 | 5,958,842 | 6,882,156 8, 230, 751
Phlhppine Islands...ooo . ____ 97,100 ' 149, 131 181,872 212,613 322,022
17, 200 17,713 17,713 16,075 16,075
'I‘urkey ................................ 5 ,000 [_.___
14, 158,800 | 13,868, 642 | 13,863,214 | 14,859,002 | 16,761,339
Africa:
Algeria - 150, 000 58,899 128,139 100, 000 50, 000
Bechuanaland 700 1,672 622 1,758
Belgian Congo 15,000 000 | 2,646,713 | 3,399, 619 3,793,788
British West Africa (Gold Coast,
EAtsrhantl, Nigeria, Sierra Leone)._._.. 252, 900 86, 402 117, 433 82,400 139, 200
ritrea -
Portuguese East Africa____...._.______ 100 257 224 763 725
Rhodesia.. ... ________________ 76,500 | 114,893 112, 459 128, 568 132,238
Tanganyika, Uganda, Kenya Colony.. 1,900 4, 431 5, 505 7,228 10, 207
Transvaal, Cape Colony, Natal_______ 1,063,000 | 1,120,668 | 1,065,011 | 1,002,203 , 042, 203
1,560,100 | 1,405,222 | 4,076,249 | 4,721,738 5,170,119
Australasia._______________________________ 8,628,800 | 9,492,726 | 11,553,031 | 11,256,903 | 11,913,034
195, 620,000 |164, 892, 802 |169, 159, 054 (190, 398, 156 | 215, 949, 585

1 Some production.

Not recorded in report of Bureau of the Mint.

2 Philippine Islands excluded.
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An estimate of world production of silver in 1936 follows:
World production of silver in 1936, in fine ounces, by countries

Fine ounces Fine ounces

Mexico oo ____ 78, 000, 000 | Europe. - - - ______.___ 18, 000, 000
United States (excluding Asia (including Philippine

Philippine Islands)-.-_ 60,721,000 | Islands) .. .. .____.__ 19, 000, 000
Canada- - ______ 18, 100, 000 | Australasia_ _ __._____-__ 14, 000, 000
Central America and West Afriea_ .. 4, 800, 000

Indies oo oo - 4, 000, 000 S ———
Newfoundland - . _______ 1, 250, 000 249, 171, 000
South America._________ 31, 300, 000

The following table giving the average commercial ratio of silver to
gold each calendar year since 1687 is an interesting complement to the
world-production tables for gold and silver:

Average commercial ratio of silver to gold in each c_alendaf year, 1687-19356

Year | Ratio Year | Ratio Year | Ratio Year | Ratio Year | Ratio Year | Ratio

1729....| 14.92 || 1771____| 14.66 16. 25

1730-..-| 14.81 14. 52
1731....| 14.94 14. 62
1732_...] 15.09 14.62
1733....] 15.18 14.72
1734....] 15.39 14.55
1735....] 15.41 14, 54
1736...-] 15,18 14.68
15.02 14. 80

14,91 14.72

-] 14,91 14.78
1740_...] 14.94 14,42
1741 ___| 14.92 14.48
1742__..| 14. 85 14.70
1743____| 14.85 14.92
1744____| 14.87 14.96
1745__._] 14,98 14.92
1746....] 15.13 14, 65
1747....] 15.26 14.75

1748_._._1 15,11 {| 1790....| 15.04
1749____] 14.80 || 1791..._| 15.056
1750-...| 14.55 || 1792....] 15.17
1751....] 14.39 || 1793..._] 15.00
1752_.._] 14.50 || 1794....] 15.37
1753_.._] 14.54 || 1795....] 15. 55

1754....] 14.48
17585_...] 14.68
1756....| 14.94
1757__..] 14.87
1758....] 14.85
1759....| 14.15

1760....] 14.14

1935_...| 54.74

1769 | 14.72 1895.__| 31.60

1770.__| 14.62 || 181222 16,11

 “MINE REPORT
METHOD OF COLLECTING STATISTICS

The first table in this report presents the official refinery figures of
the production of gold and silver in the United States in 1935 and 1936,
as agreed upon by the Bureau of the Mint and the Bureau of Mines.
With the comparatively unimportant exceptions of domestic gold and
silver contained in ore and matte exported for reduction during the
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year, these figures record the production of gold and silver bullion
from domestic ore in marketable form as metals, either refined or
unrefined.

To trace the gold and silver produced back to its source by States,
counties, and mining districts, the Bureau of Mines systematically
investigates the “mine production” of ores containing gold and silver
and the output of the placer mines, the total being classified by meth-
ods of production and by kinds of ore, as well as by mining districts.
The resulting figures form the basis of the mine reports.

Of the two plans for ascertaining the production of gold and silver,
one is a measure of the metallurgic industry and the other of the mining
industry; one reports the metal actually recovered in marketable form
and the other the mine output and its recoverable content. The
two methods will not produce identical results, but the figures for a
period of years sufficiently.long to compensate for overlap or lag should
agree within allowable limits of error.

Gold and silver produced in the United States, 1905-35, according to mint and mine

returng
Mint Mine
Year
Gold! Silver Gold ! Silver
Fine ounces Fine ounces

1905-31 ——- $1, 929,861,500 | 1,636,641, 604 | $1,917, 814, 501 1, 626, 080, 695
1932. 50, 626, 000 23, 980, 773 53, 218,073 22,899, 865
1933_... 65, 337, 23, 002, 629 67,191, 498 23, 317,159
1034 e 108, 191, 400 32, 725, 353 109, 014, 594 32, 995, 017
1085 e e 126, 324, 900 45,924, 454 129, 109, 115 48, 840, 669
Total, 190535 .- ._.._.__ 2,280,341,400 | 1,762,274,813 | 2,276,347, 781 1,754, 133, 405

Fine ounces of gold.........._.__ 105,062,800 |-ooco oo 104, 785,467 |- oo

! Gold valued per fine ounce as follows: Prior to 1933, at $20.67-; 1933, at $25.56; 1934, mint at $35 and
mine at $34.95; 1935, at $35.

According to mint reports, these figures show a total excess of gold
for the 31 years of 277,333 ounces (a difference of 0.26 percent) and a
total excess of silver of 8,141,408 ounces (a difference of 0.46 percent).

UNITS OF MEASUREMENT

In the measurement of ores and concentrates the short ton of 2,000
pounds is used.

Throughout 1932 and earlier years the price of gold was fixed by law
at $20.67+ per fine ounce, and in 1933 the legal coinage value was
continued at $20.67+. The average weighted price per fine ounce, as
computed by the Bureau of Mines, was $25.56 for the year 1933,
$34.95 for 1934, and $35 for 1935 and 1936.

The annual average prices for domestic silver from 1931 to 1936 are
as follows: 1931, $0.290; 1932, $0.282; 1933, $0.350; 1934,
$0.64646464-; 1935, $0.71875; 1936, $0.7745.

MINES PRODUCING
LEADING GOLD PRODUCERS

The output of the 25 largest gold producers in the United States
(Philippine Islands and Puerto Rico excluded) in 1936, none of which
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produced less than 17,500 ounces, was 2,022,500 fine ounces (53.7 per-
cent of the total);in 1935 none of the group produced less than 13,800
ounces, and the total output was 1,795,000 ounces (55.5 percent of the
total); and in 1934, none produced less than 15,600 ounces, and the
total group output was 1,660,900 ounces (60 percent of the total).
The successive decreases in 1935 and 1936 from 1934 in the proportion
of the total gold produced by the 25 largest operators indicate, as antic-
ipated, that lower-grade gold ores were treated at the larger lode mines
and that new mines and smaller mines were responsible for a large
part of the increase in output of gold. Operators of gold dredges
increased their output 89,558 ounces in 1936 over 1935 compared with
only 2,595 ounces in 1935 over 1934. The average recovery of gold
per ton of dry and siliceous ores decreased from 0.156 ounce in 1934 to
0.154 ounce 1n 1935. _

The Homestake lode mine in South Dakota was the largest producer
of gold in both 1935 and 1936, as for many years past. In 1935 the
Golden Cycle Corporation (custom mill) in Colorado was the second
largest producer, but in 1936 second place was taken by the Phelps
Dodge Corporation (combined output of company mines in three
copper-producing districts). The Fairbanks Exploration Co. in
Alaska (%)old derived from dredging gravel) was the third largest pro-
ducer in both years.

Larger producers of gold in the United States, 1935—36, in order of output!

1935
Rank Operator State Mining district Source of gold
1 | Homestake Mining Co....... South Dakota.....| Whitewood . ._..... Dry and siliceous ore.
2 | Golden Cycle Corporation 2..| Colorado........ i ——- Do.
3 | Fairbanks Exploration Co-..| Alaska...__.______ F Dredging gravel.
4 Al(a)ska. Juneau Gold Mining |....- do.... Juneau Dry and siliceous ore.
0. .
5 | Empire Star Mines Co., Ltd.| California_________ Grass Valley...._._. Do.
6 | Phelps Dodge Corporation | Arizona.__.___.___. Warren and Verde..| Copper ore.
g.?ogp)er Queen and United
erde).
7 | Idaho-Maryland Mines Co...| California_..__.___ QGrass Valley......._ Dry and siliceous ore.
8 | Utah Copper Co Utah ----| West Mountain.__.. Copper ore.
9 | Natomas Co.oooaee o o California olsom. ..| Dredging gravel.
10 | Yuba Consolidated Gold |.._.- (s [\ YO, Yuba River and Do.
Fields. Snelling.
1 H%ziuix&on Consolidated Gold | Alaska, Nome Do.
elds.
12 Tli?t dMountain Copper Co., | California_..______ Iron Mountain...._. Dry and siliceous ore.
13 | Capital Dredging Co...._..|..... do._-. Folsom Dredging gravel.
14 | London Gold Mines Co. Colorado Mosquito._.._.._._. Dry and siliceous ore.
15 | Nevada Consolidated Copper | Nevada. Robi - Copper ore.
Corporation.
16 | United States Smelting, Re- West Mountain._._| Lead ore, lead-zinc
fining & Mining Co. ore, and siliceous ore.
17 ’l‘tll‘etdArgonaut Mining Co., Jackson...__.__..._. Dry and siliceous ore.
18 | St. Joseph Lead Co. . Middle Boise- -
19 | Snelling Gold Dredging Co...| California Snelling. .-| Dr gravel.
20 C%rson IE{iill Gold Mining |._.._ L 1 S, Mother Lode..._.._. Dry and siliceous ore.
orporation.
21 Am«_ariosan Metal Co. (Pecos | New Mexico. .- Willow Creek...___. Lead-zinc ores.
mine).
22 | Willow Creek Mines, Inc....| Alask Dry and siliceous ore.
23 | Cardinal Gold Mining Co..__ Do.
24| W.A Ellis,Jnc...________.__ i Do.
25 Oliinginal Sixteen to One Mine, iforni Alleghan; Do.
c.

1 Philippine Islands excluded.
2 Custom mill. Includes mainly ore from Cresson, Portland, Ajax, and other mines in Cripple Creek
district, Colorado, but also from other districts in Colorado.
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Larger producers of gold in the United States, 1935-36, in order of output—Con.

1936
Rank Operator ; State Mining district Source of gold
1 | Homestake Mining Co....___ South Dakota.._..| Whitewood- ... Dry and siliceous ore.
2 | Phelps Dodge Corporation_..| Arizona_._=._____ | ‘Warren, Verde, Ajo.| Copper ore.
3 | Fairbanks Exploration Co.._| Alaska. Fairbanks. Dredging gravel.
4 | Alaska Juneau Mining Co._.|-.___do._ Juneau -| Dry and siliceous ore.
5 | Golden Cycle Corporation %..| Colorado..__. Cripple Creek, ete.- . Deo.
6 | Empire Star Mines Co., Ltd_| California.. Grass Valley._..__... Do.
7 | Utal (%&pper Co Utah ‘West Mountain..__. Copper ore.
8 Idaho-ﬁ aryland Mines Cor- | California. Grass Valley........ Dry and siliceous ore.
poration. :
9 Ylll?li):l dSConsolida\t;ed_ Gold |-.... Lo [ S, Yuba River.......__ Dredging gravel.
10 | Natomas Co- —oooioomoeeoeo | do-- Folsom . - Do.
11 | Nevada Consolidated Cop- | Nevada ... Robinson...__...___ Copper ore.
per Corporation.
12 H%I;nlrégn C lidated Gold | Alaska Nome. Dredging gravel.
elds.
13 | Mountain Copper Co. California. Iron Mountain and | Dry and siliceous ore.
Mother Lode.
14 | Capital Dredging Co : do. Folsom _ Dredging gravel.
15 | London Gold Mines Co. Colorado. Mosquito- ... _._. Dry and siliceous ore.
16 | Lava Cap Gold Mining Cor- | California.._.___._ Grass Valley and Do.
poration. Nevada City.
17 | Golden Queen MininﬁCo--._ ..... Lo s SR Mojave. ..o Do.
18 Kg.medy Mining & Milling Mother Lode-...... Do.
0. .
19 Tli?t dArgonaut Mining Co., ---.‘.do-. y Do.
20 | United States Smelting, | West Mountain..... Lead ore, lead-zinc ore,
Refining & Mining Co. and siliceous ore.
21 | Eureka Standard Consoli- Tintic. Dry and siliceous ore.
dated Mining Co.
22 Shénandoah-Dives Mining Animas_.__..__..___. Do.
0.
23 Gtizllldﬂéld Consolidated Min- Goldfield-____..____ Do.
g Co. :
24 | Carson Hill Gold Mining Co. Mother Lode__._L.. Do.
25 | Snelling Gold Dredging Co ._l__.._ Snelling. Dredging gravel.

3 Custom mill.. Includes mainly ore from Cresson, Portland, Ajax, and other mines in Cripple Creek
distriet, Colorado, but also from other districts in Colorado.

In 1936 the 25 largest producers of gold were distributed as follows:
12 in California, 3 each in Alaska, Colorado, and Utah, 2 in Nevada,
and 1 each in Arizona and South Dakota; of these companies 15 pro-
duced gold from dry and siliceous ores, 6 from gravel by floating
dredges, 3 from copper ore, and 1 from combined lead ore, lead-zinc
ore, and siliceous ore. In 1935 there were 11 in California, 4 in Alaska,
3 in Colorado, 2 in Utah, and 1 each in Arizona, Idaho, Nevada, New
Mexico, and South Dakota; of these companies 14 produced gold
from dry and siliceous ores, 6 from gravel by floating dredges, 3 from
copper ore, 1 from lead-zine ore, and 1 from combined lead ore, lead-
zine ore, and siliceous ore.

The Benguet Consolidated Mining Co. (including the Balatoc mine,
controlled by Benguet stockholders) in the Philippine Islands ranked
between the Homestake mine and the Golden Cycle Corporation as a
gold producer in 1935; its output increased in 1935 from 1934 and has
shown a large increase again in 1936.

LEADING SILVER. PRODUCERS

The output of silver from the 25 leading producing companies in
1936, none of which produced less than 310,000 ounces, was 42,011,500
ounces, or 69 percent of the mine total (Philippine Islands and Puerto
Rico excluded). Of these companies 7 were operating in Utah, 4 in
Idaho, 3 each in Arizona, Montana, and Nevada, 2 in Colorado, and
1 each in California, New Mexico, and Texas; 8 of the companies
recovered silver from dry and siliceous ore, 7 from zinc-lead ore, 4
from fcopper ore, 2 from lead ore, 1 from copper-lead-zinc ore, 2 from
combined lead, lead-zinc, and siliceous ores, and 1 from combined
copper, zinc-lead, and silver ores.
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Larger producers of silver ir the United States, 1935636, in order of output

1935
Rank Operator State Mining district Source of silver
L
1 | Anaconda Copper Mining Co.| Montana.......... Summit Valley | Copper ore and lead-
(Butte). zine ore.
2 | Bunshine Mining Co. Idaho Evolution Dry siliceous ore.
3 | Phelps Dqdge Corporation | Arizona. ... ‘Warren . .ooocooeoo Copper ore.
(Copper Queen).
4 | Empire Zine Co. Colorado Battle Mountain._... Do.
5 | United States Smelting, Re- | Utah______________ ‘West Mountain_____ Lead ore,lead-zinc ore,
fining & Mining Co. and siliceous ore.
6 | Bunker Hill & Sullivan Min- | Idaho...._...._.___ Yreka_. __.._______. Lead ore and lead-zinc
ing & Concentrating Co. ore.
7 | Tintic Standard Mining Co..| Utah._...__.____.._. Tintie.._._.___..___ Lead ore and siliceous
ore.
8 lever King Coalition Mines |-.... s 1) O Uintah._____________ Lead-zinc ore.
9 Federa] Mining & Smelting | Idaho Hunter. Do.
Co. (Morning mine).
10 | Heecla Mining Co.- do. Lelande._..._....... Lead ore.
11 | American Metal Co. (Pre- | Texas Shafter. Siliceous ore.
sidio mine).
12 | Treadwell Yukon Co., Ltd...| Nevada Tybo_ -| Lead-zinc ore.
13 | Park Clty Consolidated Min- | Utab.._-.--.--... .| . Deo.
ng
14 | Trout’ Mimn‘g (o] YRR Montana Do.
15 | Eagle-Picher Mining - & | Arizona._....__.__ Do.
Smelting Co.
16 | Magma Copper Co. do. Copper ore and sili-
ceous ore.
17 | Utah Copper Co. Utah ----| West Mountain...._| Copper ore.
18 C(t);nbiléed Metals Reduc- | Nevads._..-...... Hoche. ..o Lead-zinc ore.
on Co.
19 | Tonopah Mining Co..._.__.__|._._..Q0ccecicomao_ Tonopah______.._____ Dry and siliceous ore.
20 Am?;ic)an Metal Co. (Pecos | New Mexxco ______ Willow Creek-...... Lead-zinc ore.
mine,
21 | Base Metals Tunnel Co.._... Montana__._.___.. Cataract......_.._.. Do.
22 Blaka ngk Consolidated New Mexico. .- Central . ... Do.
ines Co.
23 | Eureka Standard Consoﬂ- Utahooo .o TintiCecaecmeaaaean Dry and siliceous ore.
dated Mines Co.
24 Ug}te? Verde Extension | Arizona.._....___. Verde -oooocoeeeoe Copper ore.
ining !
25 Tombstone Development Co.|----. Lo [+ SO, Tombstone......-...| Siliceous ore and lead
ore.
1936
1 | Sunshine Mining Co. Idaho Evolution Dry and siliceous ore.
2 | Anaconda Copper Mining Co.| Montang.......... Summit Valley and | Copper ore, zinc-lead
Hog Heaven. ore, and silver ore.
3 | Phelps Dodge Corporation...| Arizona. .. ...... ‘Warren and Verde.. Copper ore.
4 | Empire Zinc Co. Colorado. Battle Mountain.....
5 | United States Smeltmg, Re- | Utah.o_.oo._.__.. ‘West Mountain...__ Lead ore, lead-zine ore,
fining & Mining Co. and siliceous ore.
6 | Bunker Hill & Sullivan Min- | Idaho. Yreka. Do.
ing & Concentrating Co.
7 | Tintic Standard Mining Co..| Utah. Tintic. Lead ore.
8 Bﬂger King Coalition Mining |-.... do Uintah Lead-zinc ore.
9 Ag}gﬂc)an Metal Co. (Presidio| Texas. ...coooeeo-. Shafter..._..._...__. Dry and siliceous ore.
10 | Hecla Mining Co. .. Idaho. Lelande._._.___..____ Lead ore.
11 | Utah Copper Co Utah ‘West Mountain.__... Copper ore.
12 At(r)xencan achine & Metal | Montana.......... Summit Valley...... Lead-zinc ore.
0.
13 Feé]eral Mining & Smelting | Idaho._....__.____ Hunter and Yreka.. Do.
14 | Magma Copper CO........... Arizona........... Pioneer. . .__._....._ Copper ore.
15 Pﬁli{n Cg:y Consolidated | Utah Uintah Dry and siliceous ore.
es
16 [ Treadwell Yukon Co., Ltd...| Nevada......._....[ Tybo__._..___.____. Lead-zinc ore.
17 Eagle-gleher Mining & Smelt-| Arizona___.____... Oto Blanco .......... Do.
18 Butte Copper & Zinc Co..... Montana.......... Summit Valley...... Do.
19 | Park Utah Consolidated | Utah..______._.__.. Uintah...__.________ Dry and siliceous ore.
Mines Co.
20 | Tonopah Mining Co. Nevada. Tonopah__._________ Do.
21 C%mbmed Metals Reduction do. Pioche Zinc-lead ore.
0.
22 Sii.ofra Consolidated Mines, | California._ ... Mount Patterson....| Dry and siliceous ore.
23 | Asarco Mining CO-.o_ ... New Mexico...... Central .. _.__...__. Copper-lead-zinc ore.
24 | Eureka Standard Mining Co.| Utah Tintic. Dry and siliceous ore.
25 A.Franz_________._._..._. Colorado- .- Uncompahgre. ... Do.
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In 1935 the output from the 25 leading silver-producing companies
was nearly 36,865,000 ounces, or 76 percent of the mine total (Philip-
pine Islands a,nd Puerto Rico excluded). Ten of these companies (4
in Idaho, 3 in Utah, and 1 each in Arizona, Colorado, and Mon-
tana) produced more than 1,000,000 ounces each, and none yielded
less than 218,000 ounces; 6 were in Utah, 5 in Arlzona 4 in Idaho,
3 each in Montana and Nevada, 2 in New Mexico, and 1 each in
Colorado and Texas. Only four of these large producers derived all
their silver from dry and siliceous ores; the great bulk of the silver
came from base ores, mainly lead-zinc and copper ores.

NUMBER OF MINES

The following table indicates the number of mines that produced
gold and silver in 1935. The placers are those in which the gold and
the silver in natural alloy with the gold and, in a few placers, with
platinum are recovered from gravel and sand, whether by hand wash-
g, sluicing, hydraulicking, drifting (in frozen ground or ancient
buried river channels), or dredging. ThedJdode mines are those yield-
ing gold and silver (from ore as distinguished from gravel) mainly
from underground workings, including those that yield ore valuable
chiefly for copper, lead, or zinc but that contribute precious metals as
byproducts. In addition to producing mines enumerated here
many properties were being prospected and developed, and many
other mining claims were being held by assessment work only.

The enumeration of placer mines is less satisfactory than that of
lode mines, because some are operated only temporarily and are
individually small and because much of the production is made by
transitory miners not regularly working placer ground. So far as
possible the unit, as for lode mines, is not the operator but the mining
claim or group of claims.

Number of mines in the United States producing gold and silver in 1935, by States !

State Lode | Placer | Total State Lode | Placer | Total

Alabama. ... ...._... 3 2 5 ) B . 1
Alaska 2. _____.ooo... 69 639 708 15 17 32
Arizona.._. 904 1,197 2,101 115 268 383
California. 1,487 | 1,112 2,599 || Pennsylvania._.._.._.._.| 1 |..___.__ 1
Colorado 870 842 1,712 8 12 20
Georgia.-_ 6 30 36 15 199 214
Idaho-.. 289 | 1,079 1,368 || Ter 3. b 2 P 3
Illinois 3____ 1| Texasecemmmccm o] 14 [ 14
Mlchlgan 3 31 235
Missouri 3. 4
Montana... 172 235
Nevada...._. - 10 48
New MexiCO_-cccoumaao-o

6, 546 12,194

1 Philippine Islands and Puerto Rico excluded.
2 Estimate.
3 Number of mines contributing to production of gold and silver.

Number of mines in the United States producing gold and silver, 1931-35 1

Year Lode | Placer | Total Year Lode | Placer | Total
1931 oo 1,988 | 2,081 4,069 || 1934 oo 4,655 | 7,444 12,099
1932 - e 2,871 | 3,49 6,367 || 1935 oo ccccmeaaa- 5648 | 6,546 | 12,194
1933 e e eeceeceeeen 3,283 | 3,742 7,025
AVerage. -ccocceaceooo 3,689 | 4,662 8,351

1 Philippine Islands and Puerto Rico excluded.
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MINE PRODUCTION

SUMMARY

The following tables give (i) the mine production of gold and (2)
the mine production of silver in 1935 and 1936, by States, as reported
to the Bureau of Mines by the producing mines. -

Mine production of gold in the United States, 1935—36, by regions and States, in terms
‘ of recovered metal

Fine ounces Increase or decrease | Value (at $35 per ounce)
. Region and State : P
er-
1935 1936 Fine ounces cent v1935 1936
Western States and Alaska: .
Alaska. 469, 495.00 | 1539,162.60 | 69, 667. 60 +15 ($16, 432, 325 [1$18, 870, 691
Arizona. 241,754.60 | 1310,000.00 | 4-68, 245. 40 428 | 8,461,411 |1 10, 850, 000
California. 890, 430.00 | 1,077, 442.00 (4-187,012.00 421 | 31,165,050 | 37,710,470
349, 280. 80 366, 607. 00 | --17,326.20 +5 | 12,224,828 ,
83, 823. 06 80,291.40 | —3,531. —4 | 2,933,807 2, 810, 199
151,088.03 | 1181,100.00 | 4-30,011.97 420 | 5,288,081 | 186,338, 500
188,031.00 | 1284, 700.00 | 496, 669. +51 | 6,581,085 | 19,964, 500
33, 435. 00 33,037.00 —398.00 -1 1 1,170,225 1, 156, 295
54, 160. 11 ), 753.00 | -6, 502. 89 +12 | 1,895,604 2, 126, 3556
567, 230. 20 353.40 | <19, 123.20 +-3 | 19, 853,057 | 20, 522, 369
........ 518.00 613.00 -4-95. 00 +18 18, 130 21, 455
...... 184, 759. 80 444.00 | 4-38, 684.20 21 | 6,466, 593 7, 820, 540
Washington. . PR 9, 739. 60 12,217.40 | +2,477.80 +25 340, 886 427, 609
Wyoming.._.__...._____.. 3,715.00 1,964.40 | —1,750.60 —47 130, 025 68, 754
3, 227, 460. 20 | 3,757, 685.20 |-4-530, 225. 00 +16 |112, 961,107 | 131, 518, 982
Eastern States:
Alabama. ... oo 2,227. 24 4,726.00 | +2,498.76 | +112 77,953 165, 410
Georgia. 993.78 449, 57 —544.21 —~55 34,782 15, 735
Maryland. .. 668. 00 -4-668. 00 23, 380
North Carolina._._....... 2,175.57 2,037.17 —~138.40 —6 76, 145 71, 301
Pennsylvania... 745.00 890. 00 -+4-145.00 +19 26,075 31, 150
South Carolina. 2, 273.51 287.39 | —1,986.12 —87 , 573 10, 059
T - 423.00 410.00 —13.00 -3 14, 805 14, 350
Virgini@. oo _o____.__ 652. 56 908. 97 +256. 41 -39 22, 840 31, 814
9, 400. 66 10,377.10 -1-886. 44 +9 332,173 363, 199
Philippine Islands.. 451,818.00 | 2599, 657.00 (4147, 839.00 433 | 15,813, 63C | 2 20, 987, 995
Puerto Rico...._.._ 63.00 482.00 +419.00 | -+665 2,205 16, 870
451, 881. 00 600, 139. 00 (+-148, 258. 00 +33 | 15,815,835 | 21,004, 865
3, 688, 831.86 | 4,368, 201.30 |4-679, 369. 44 18 129, 109, 115 | 152, 887, 046

1 Subject to revision. 2 Refinery receipts.
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Mine production of silver in the United States, 1936-36, by regions and States, in
terms of recovered metal

Fine ounces | Increase or decrease Value
Reglon and State - Per- | 1935 (at | 1936 (at
1935 1936 Fine ounces cent $0.71875 .7745

per ounce) | per ounce)

Western States and Alaska: . '
Alaska. - 286, 848 427, 592 140, 744 +49 $206, 172 $331, 170
Arizona. 6,601,280 | 18,125,100 | 1,523,820 +23 | 4,744,670 | 1 6, 202, 890
California..o-coocoooooooo 1,191,112 103, 799 +912, 687 +77 856,112 | 1,620,392
Colorado. 696, 5,902,776 | 1,206, 712 +26 | 3,375,296 | 4,571,700
Idaho. ---| 10,240, 9 14, 537, 530 | -4, 296, 577 , 360, 11, 259, 317
Montana. - -ooeoemeeaoaoaas 9,322,951 111, 585,600 | 42,262,649 +24 | 6,700,871 | 18,973,047
Nevada. 4,393,426 | 14,970,000 576, 574 +13 | 8,157,775 | 13, 849, 265
New MexiCO-oocoeoooooooon 1, 061, 902 1,163, 255 101, 353 +10 3 , 941

Tegon.. .- - 110, 85, 061 ~25,3 —23 79, 339 880
South Dakota.__.__.__..___. 151, 047 144, 448 —6, 599 —4. 108, 565 111,875
Texas. 1, 000, 960Y| 1, 361, 459 4360, 499 +-36 719,440 | 1,054, 450
Utah 9, 206, 329; 9, 997, 645 4791, 316 +9 | 6,617,049 | 7,743,176
Washington........._....._. 52,338 66, 900 414, 562 +28 37,618 51,814
‘Wyoming - 1,152} - 1,113 -39 -3 828 862

48,316, 747 | 60,472,278 (412, 155, 531 -+25 | 34,727,662 | 46,835,779

Eastern States:

Alabama._.._o.o....____ 401 869 +468 | <117 288 | 673
Georgia. . 74 28 ~46 —62 53 22
Maryland.-. 33 -+33 26
New York. 21,750 18, 251 —3, 499 —16 15, 633 14,135
North Carolina. 7,584 5,575 -2, 009 —26 5,451 4,318
Pennsylvania... 5, 8,118 +2,275 439 4,200 6, 287
South Carolina. 1,117 50 -1,067 —96 803 39
Tennessee. . - - . 47,151 50, 330 +3,179 +7 33,800 38, 981
Virginia. oo ooooooooooeoo 55 96 441 +75 40 74
83,975 83, 350 —625 -1 60, 368 64, 555

3,147 1,780 —1,367 —43 2,262 1,379

Michigan.ceeoooeooooooooe 4,219 |ocomaoe o —4,219 | —100 L1201 S—
Missouri 110, 551 163, 720 +53,169 | . +48 79, 459 126, 801
117,917 165, 500 +-47, 583 +40 84,753 128, 180

Philippine Islands.._.......___.. 322,022 3 467, 885 145, 863 445 231,453 1362, 377
Puerto Rico- .o ooeeooool : 8 1187 +179 |+42,238 6 1145
322, 030 468, 072 --146, 042 -+45 231, 459 362, 522

48,840,669 | 61,189,200 |+12, 348, 531 +25 | 35,104, 232 | 47, 391,036

1 Subject to revision. 1 Refinery receipts.
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Gold and silver produced in the Western States.of the United States and in Alaska,
) 18/8-1935, in terms of recovered metals

{Compiled by Chas. W. Henderson]

. Gold Silver (fin
. ver (fine
State Period ounces)
‘ Fine ounces Value !
Western States:

Arizona - 1860-1935 8, 287, 492 $177, 557, 368 221, 002, 811
California. 1848-1935 92,399,883 | 1,936, 099, 522 88, 336,217
Colorado.-.... 1858-1935 36, 079, 558 756, 661, 404 672, 346, 106
Idaho 1863-1935 8, 950, 146, 114 365, 008, 965
Montana....... 1862-1935 15, 311, 494 320, 355,495 649, 550, 746
Nevada....... 1859-1935 799, 476, 542, 636 551,095, 128
New Mexico.... 1848-1935 1, 930, 755 40, 910, 618 57, 502, 661
Oregon 1852-1935 122, 107,243,718 | . 4,242,992
South Dakota. 1876-1935 16, 469, 364 358, 024, 935 8, 386, 026
[ €: K S, 1885-1935 5, 485 3 24, 629, 507
Utah ‘ 1865-1935 7,321, 651 156, 482, 797 614, 424, 216
‘Washington 1860-1935 1, 502,292 31, 335,494 9, 439, 480
‘Wyoming. .| 1867-1935 71, 551 1,612,634 72, 653
Total, Western States. 214, 251,821 | 4,509, 360, 745 | 3,266, 037, 508
laska._.. 1880-1935 21, 190, 355 454,677,148 17, 944, 930
Grand total. ... . __.__.__ : 235,442,176 | 4,964,037,893 | 3,283,982, 438

1 Gold valued per fine ounce as follows: Prior to 1933, $20.67-; 1933, $25.56; 1934, $34.95; 1935, $35.

ORE PRODUCTION, CLASSIFICATION, METAL‘YIELD, AND METHODS OF
RECOVERY

The best index of lode mining is the quantity and metallic content
of ore mined rather than the number of mines or operators. The
following tables give details of classes of ore, metal yield in fine ounces
of gold and silver to the ton, and gold and silver output by classes of
ore and by methods of recovery, embracing all ores that produced
gold and silver in the United States (excluding the Philippine Islands
and Puerto Rico) in 1935. The individual State chapters from which
these tables were compiled contain additional tables and text on the
subject and may be found elsewhere in this volume.

The classification originally adopted in 1905 on the basis of smelter
terminology and recovery has been used continuously in succeeding
years, except for modifications necessitated by the improvement in
recovery of metals and the lowering of grade of complex ores treated,
accomplished by improved mill concentration processes. A “dry”
ore is one that carries so little lead or copper that by itself in quantity
it would not satisfy the requirements for the smelter charge in lead
smelting or copper smelting, respectively. The copper ores include
those smelting ores that contain 2.5 percent dry assay or more of
copper (or less than this percentage if no other metal is present), or
those ores concentrated chiefly for their copper content. The lead
ores are those that contain 5 percent dry assay [should be 7.5 to 8.5
percent—C. W. H.] or more of lead, irrespective of precious-metal
content; an ore that carries any grade of lead exclusively is called a
lead ore. Zinc smelting ores (chiefly oxides) range from 16 to 45
percent zinc; zinc concentrating ores include any grade of zinc ore
that makes marketable zinc concentrate, irrespective of precious-
metal content. The mixed ores are combinations of those enumerated.
In the tables that follow, figures for dry and siliceous ores have not
been separated into gold, gold-silver, and silver ores, Siliceous



130 MINERALS YEARBOOK, 1937

(silica ® in excess of iron) gold, gold-silver, and silver ores containing
too little copper, lead, or zinc to be classified as copper, lead, zinc, or
mixed ores are called “dry’’ ores regardless of the ratio of concentration,
except low-grade ore milled chiefly for its copper content and having
very little or no precious-metal content and ores from which separate
products of lead concentrates and zinc concentrates are made. The
crude ore into the mill in these two exceptional instances thus takes
its name from its products—a name that is also justified by the
mineralogical content and final recovery of metals. The ‘“dry and
siliceous ores” thus, by elimination, include both dry siliceous and
irony, but chiefly siliceous, ores valuable for their gold and silver
content, regardless of method of treatment, and dry fluxing ores
carrying considerable quantities of iron and manganese oxides, or
iron sulphide, and very small quantities of gold and silver. The
smelter classification applies to concentrates.

The lead, zinc, and lead-zinc ores in most districts in the Eastern
and Central States carry no appreciable quantity of gold or silver;
such ores are excluded from this report.

3 Except where mineralization approaches a matte, ores in their natural state generally contain more silica
than iron and usually are highly siliceous.



Ore produced in the United States and average rec overy in fine ounces of gold and silver per ton, 1931-35 1

Copper-lead and cop-

Dry and siliceous ore Copper ore Lead ore Zinc ore per-lead zin ores Lead-zinc ore
Total
State Average Average Average Average Average Average ore
ounces per ounces per ounces per ounces per ounces per ounces per | (short
Short ton Short ton Short ton Short ton Short ton Short ton tons)
tons tons tons tons tons tons
Gold |Silver Gold |Silver Gold |Silver, Gold |Silver Gold | Silver QGold |Silver

44,655 |....__ 3.27 0,463 (41,86 |- oo oeoooo|omonoc]occmac]omme] e |mcm i e | 3,878,015
6,011,755 |0.019 | .76 16,749 | .197 |13.79 7,126 |0.023 | 5.42 4 10.120 | 18.25 | 129,772 |0.062 | 5.16 | 6,770,050
94,577 | .028 | . 1,471 | .250 |19.68 379 |-oeo-- . 120 | .876 | 19.23 3,300 | .010 | 4.69 | 3,337,773
209,492 | .041 {13.31 16,419 | .363 | 9.41 295 | .304 | 22.20 9, 244 1090 | 7.39 1,770, 984
243 | .102 {29.58 | 256,077 | .002 | 5.47 820,674 | .002 | 2.86 | 1,520,945
1,259,802 | .002 | 3.45 ,085 | .121 | 8.96 |2123,441 |.__.__ 1 308 | .012 | 4.75 | 464,534 | .019 | 6.90 | 2,412,113
2,904,641 | .011 | .04 29,494 | .073 | 9.95 135 | .044 | 15.81 | 194,798 | .015 | 7.44 | 4,392,819
3,276 | .147 41 403 | .266 | 8.39 277 | .017 | 22.44 | 357,058 | .042 | 1.96 132, ggg
30 | .108 |50.63 |-occoeccnomcoce]mmmmec]emmcmeacafamaaes 1,487, 235
....................... 274 | .090 | 5.61 56 | .004 | 2.3 72,222
97 | 6,530,569 | .010 | .09 78,332 | .122 |13.11 11 | .036 | 33. 527,613 | .035 | 8.41 | 7,771,596
1.41 752 | . 4,63 287 | .031 {16.53 3 ].097 125.33 32,187
1S ;20 (RIS RN SRS (PSSR PRI N 18 | LO11 | 20,17 |eer oo acmmafccaaan 4,190
.05 (31,715,459 | .001 | .04 (O N N R 8228, 448 .09 | 1,992,182
1935: Total ._._.___.._. 14,016,006 | .154 | 1.39 (18, 775, 310 .012 | .68 | 408,643 | .057 | 8.19 | 130,946 | .001 | .40 1, .172 | 15.87 2,735,344 | .020 | 4.72 | 36, 067 563
Percentage. 38.86 |-ocfoceoo| 5206 |o____)ooo___ 1.13 15: 1 2 RO SR (N A 7.59 00. 00
1934: Total_...._ 11,852,890 | .156 [ .72 (11, 576,092 .013 | .67 | 368,421 | .046 | 8.53 | 133,130 |...... .05 120 662 .003 | 30.95 {2,009,5673 | .019 | 4.54 | 26, 149 668
Percentage. 45.33 |occocc|oaaaan 44,26 1.41 0. 51 8. 0. 100. 00
1933: Total... 8,680,376 | .180 | .42 | 8,363,586 | .013 [ .70 [ 717,649 | .019 | 5.47 | 122,504 | .002 | .58 | 1 2)7 .001 | 27.49 [1,182,311 | .036 | 5.20 | 19,192,723
1932: Total. 8,226,167 | .197 | .48 (11,504,946 | .009 | .45 | 607,168 | .023 | 7.02 | 41,410 |...... .07 | 167,106 |.__.__ 20.18 | 815,177 | .062 | 6,49 | 21,451,974
1931: Total.ceeoooooo.. 8,329,009 | .177 | .52 30,966,550 | .009 | .31 | 894,636 | .020 | 6.84 | 97,950 .06 | 213,245 | .006 | 13.09 (1,484,530 | .045 | 4.69 | 41,985, 920

11llinois, Missouri, Philippine Islands, and Puerto Rico excluded; quantity of crude ore containing gold and silver unknown.

# Current slag fum

3 Includes pyntlierous magnetite ore from Pennsylvania yielding 8,709 tons of copper concentrates.
4 Zinc ore yielded no gold or silver.

$ Figures represent

ew York and Tennessee lead-zinc ores.

Lead-zinc ore from Virginia yielded no gold or silver.
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Mine production of gold in the United States in 1935, by States, in fine ounces!
d Zini Sor- Lead
Dryand .| Copper c er- -
State Placers | gijicoous ore |  ore ore ead |zincore| Total
ore

500 222215\ |\ |\ 2,227. 24
290,002.95| 179, 465.94 469, 495. 00
5,157.00] - 112,266.75| 112,783.79 162.71 0.48| 8,088.64| 241, 754. 60
345,526,001 541,774.62| 2,622.82 49 105.12 32.98| 890, 430. 00
19,363.00| 314,510.22| 8, 520.28| 5,060.83|.._.___. 89.70|  827.77 349, 280.80
332.50 661. 28 993. 78
31,751.03 50, 141. 19 . 1,331.29| 83,823.06
26,290.23| 112,023.30| 2,704.24 3.86| 8,956.15| 151, 088.03
7,880.00] 144,414.72| 30,527.75 5.98| 3,058.29] 188,031, 00
3,554.40|  14,358.63| - 481.80| 107.01|--_I oo 4.70[14,928.46 33, 435.00
90. 84 904. 73 180. 00 2,175, 67
g 32,704.03 21, 456.08 54,160.11
Pennsylvania . __ 745.00 745.00
South Carolina. .. 143.00 2, 130. 51 2,273. 51
South Dakota.... . 936. 86 ,290.24)___________ 567, 230. 20
423.00 423.00
493.00)____.__.__]  24.80|_____... 208 . 518,00
+ 255, 80 88,819.53| 67, 689.79 .40)18, 471.07| 184, 759. 80
153, 82 498.74 652. 56
1,547.60| 8 15124 = 20| 9,730.60
2, 705. 20 1 60 20| e 38,715.00
1935: Total._____. 768, 408. 35 2, 162, 592. 47| 226, 759. 74 163.20] 210. 64|55, 694. 94(3,236,950.86

Percentage . 23.74 66. 8 . 0.01 1.72 100.
1934: Total..__... 721, 380.02| 1,853, 894. 65| 145, 930. 28 328. 98140, 297. 13(2,778,787.61

Percentage.. 25.96 66. 72 5.25 0.01 1.45 100.

1 Philippine Islands and Puerto Rico e

bullion from lode mines (all siliceous ore;

and placer mines 2,381 ounces.
2 From pyritiferous magnetite ore.

Gold produced in the Unit

xcluded. The Bureau of Science, Manila, P. I., reports that
) of the Philippine Islands in 1935 yielded 449,437 ounces of gold

ed States, 1922-35, by percent from sources, as reported by
mines, and in total fine ounces 1

Percent from—
Copper- Total fine
Year Dryand | oo leadand | Lead- ounces
Placers | siliceous olz)‘epe copper- zine
ore lead-zinc ore
ores
23.46 68. 06 5.71 1.54 0.11 1.00 2, 293, 251
22.95 62.79 11.30 1.58 .16 1,08 2, 404,913
18.44 . 56 12.7¢ 1.63 .08 1.58 2, 444, 331
18.91 61.30 15.08 2.18 .24 2.27 2,307,374
20. 50 58.03 16.36 2.05 .15 2,86 2, 232, 526
21.42 65.17 17.45 L.97 12 3,80 2,107,032
19.41 55.67 19.31 1.67 .32 3.61 2, 148, 064
19.83 52.17 22.24 1.81 .19 3.70 2, 058, 993
20. 59 59.27 15.57 1.24 15 3.16 2,138,724
20.36 66. 16 9,65 .79 .05 2,99 2, 224,729
23.37 69. 53 4,24 .68 2.18 2, 330, 020
25.17 67.77 4.59 .59 .01 1.86 2, 303, 709
25.96 66.72 5,25 .61 .01 145 2,778,788
23.74 66. 81 7.01 .71 .01 1.72 3, 236, 951

1 Philippine Islands and Puerto Rico excluded.
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. Gold produced in the United States, 1922-35, by sources, as reported by mines, in
fine ounces !

Copper-
Dry and Copper lead and | Lead-
Year Placers | siliceous oprg Lead ore| Zinc ore | copper- | zinc Total
ore lead-zinc ore
ores
1922-31___________ 4,603,990 | 13, 555, 182 (3,214,286 | 368,499 11,315 35,100 | 571,565 | 22,359,937
1932. 544,433 | 1,620,102 98,914 | 15,788 |_________ 48 50,735 | 2,330,020
579,909 | 1,561,256 | 105,838 13, 508 254 111 42,833 | 2,303,709
721,380 | 1,853,805 | 145,930 | 16,857 |.________ 329 40,297 | 2,778,788
768,408 | 2,162,592 | 226,760 | 23,122 163 211 55,695 | 3,236,951

1 Philippine Islands and Puerto Rico excluded.

Siliceous ore treated and gold recovered per ton of ore treated in 4 Western States,
1931-36

Alaska California - South Dakota Colorado

Year
Ore Recovery Ore Recovery Ore Recovery Ore Recovery
treated | per ton treated | per ton treated per ton treated per ton

Short tons | Ounce | Shorttons | Ounce | Shorttons | Oumce | Short tons Ounce
4,195, 000 0.054 | 1,008, 411 o.gig 1,404, 153 €. 308 811, 619 0.281

4, 068, 000 .056 978, 218 . 1, 409, 893 .340 885, 087 .353
4,171,000 .053 | 1,281,843 L2714 | 1,432,555 .357 741, 900 . 309
4, 390, 000 .046 | 2,299,699 .193 [ 1,520,669 .319 | 1,164,575 . 259
3,833, 338 .047 | 3,237,926 .167 | 1,487,205 .381 | 1,535,534 .206
4, 455,979 .043 | 4,179, 341 .160 | 1,549,146 .379 | 1,861,431 .180

Mine production of silver in the United Siates in 1935, by States, in fine ounces !

Dry and

. Copper Zine | Copper- | Lead-zine
State Placers sxhg?gus ore Lead ore ore | lead ore ore. Total

14,219

3,495 | 1,674,286 | 4,350,353
2,600 | 2,523,438 | 121,908
302 | 337,075 | 13,444

New York. -
North Carolina..._.__ 6 618 6, 960
lO)regoni-..ﬂi.-; 3,975 106, 410 Vi
ennsylvania 4. ______f _______| __________ 3
South Carolina. 8 1,109 -
South Dakota..._.... 103 149,425 |___________
T 47,097 47,151
........ 999,292 |___________ 1,537 | o 131 |...__._____| 1,000,960
3§ 3,154, 72; 602, 852 (1,029,525 |......__ 366 | 4,418,762 | 9,206, 3§g
263 43,774 3,481 4,744 76 52,338
352 617 |. - 183 |ococaeaao. 1,152

91, 524 119, 427,066 |12, 692, 582 |3, 345, 561 | 51,923 19, 423 |12, 890, 560 (48, 518, 639
0.19 40. 04 28. 156 6. 90 0.11 0.04 26. 57 100. 00
96,045 | 8,523,960 | 7,748,876 (3,142,008 | 6,944 (3,730,917 9, 533, 455 |32, 782, 304
0.29 26.00 23.64 9.59 0.02 11.38 29.08 100. 00

Percentage. ...

! Philippine Islands and Puerto Rico excluded. The Bureau of Science, Manila, P. I., reports that
bullion from gold lode mines of the Philippine Islands in 1935 vielded 321,833 ounces of silver and placer
mines 196 ounces.

? From fluorspar-lead ores.

3 Native silver in lumps recovered at copper mine but not from copper bullion.

4 From pyritiferous magnetite ore.

153336—37——10
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Silver produced in the United States, 1922-35, by percent from sources, as reported
by mines, and in total fine ounces !

Percent from—
Co - Total fine
Year Dry and | Gonner ) lead and Lead- | ounces
Placers sﬂlgsgus ore Lead ore | Zinc ore lggg.p;eigc zine ore
ores
0.10 46.78 16.95 27.38 2.74 1.09 4.96 | 61,207,989
.08 39.28 20. 87 28. 62 3.09 1.92 6.14 | 70,355,674
.08 31.82 25. 50 29,43 .04 1.86 1127 070, 7
.08 . 63 27.06 28.15 .27 1.45 17.36 | 66, 710, 080
.08 2L.71 27.27 24. 85 .50 2.27 32| 62,487,219
.08 19.75 24, 41 26. 44 2.83 3.64 22.85 | 59, 625,68
.08 19.25 25.46 23.18 .20 3.82 28.01 | 57,872,443
.07 18.25 29.49 19.23 2.59 4.66 25.71 | 60, 860, 011
.09 18.32 28, 53 18.40 .94 6.39 27.33 | 47,724,903
.16 14.63 32.07 . 48 .02 9.35 23.29 | 29,856,6
.28 17.29 22.78 21. 53 .01 14.83 23.28 | 22,739,669
.28 15.62 25.23 16.96 .31 15,00 26.60 | 23,130, 596
.29 26.00 23.64 9. 59 .02 11.38 29.08 | 32,782,304
.19 40. 04 26.15 6.90 A1 .04 26.57 | 48,518, 639

1 Philippine Islands and Puerto Rico excluded.

Silver produced in the United States, 1922-35, by sources, as reported by mines, in
fine ounces?

coe
Y Placers sDﬂ?;?)%g Copper | 1eqd ore | Zine ore leom?e}rl:d Lead- | g
ear .
ore ore lead-zine [ %1€ Or®
ores
456, 006|150, 087, 876|137, 344, 207|139, 718, 8828, 197, 58315, 865, 734 99, 244, 457|550,914,745
46,521 4,369, 9, 573,651| 6,114,975 6,023| 2,791,101| 6,955, 157(29, 856, 628
63,844| 3,931,144 5,180,776| 4,804,938 3,025| 3,371, 570| 5,294, 372(22, 739, 669
64,661 3,613,276/ 5,836,001| 3,922,183| 70,723| 3, 470,054| 6, 153, 608|23, 130, 596
96,045 8,523,969| 7,748,876 3,142,098 6, 3,730, 917| 9, 533, 45532, 782, 304
91, 524| 19, 427,066| 12,692, 582 3,345,561 61, 923| 19, 423|12, 890, 560148, 518, 639

1 Philippine Islands and Puerto Rico excluded.



Gold and silver produced in the United States from ore, old tailings, efc., in 1935, by States and by methods of recovery?

Total

Ore leached,? old tail-

aquangity | OT® °ld tailings, eto, togold and silver 0011(‘19 &Iill‘} Concentrates from all sources Crude ore to smelters ings and slag smelted,
of cmﬁ? : ings to ete.
ore, O
Btate tailings concen-
(e | or Qutall| o | siver | “mibe Short | Gold | Silver | g | Gold | Silver | g | Gold | Sitver
(shore | (short |TEF S| (ine (fne | (short | S.9% | (fine | (fine tons | (Bne | (Ame | POOTE | (fine | (fine
‘tons) tons) tons) ounces) | ounces) tons) ounces) | ounces) ounces) | ounces) ounces) | ounces)
3,878,016| 3,827,090|____. 150,155| 26,750 43,0001  9,604] 19,185 134,004|  7,016) 1,152 86,525 .
v oo E) diw el ey som ey b ulgl el o EE T O
) 770,984| 1,055,646/ 443,024  51,859] 115,600 900,100 272,314 37,847| 3,705,606|. .| ...
)520,945|  160,381| 23,620 1,315,585 201,785| 23,416 9 541,228 21,160]  4,480| 666,907 1 113|773, 761
2,412,113 1, 1,024,826 453,909 3s,017| 7,785,298 ) 45,738| 1,409, 050| 131,142| 1,762| 60, 568
4,302, 819 , , 376,649 175,925| 55, 2,075,647 171,054| 53, 544| 1,826,880 7. 866| 56, 467
440,799 370,004| 73,402 17,415 778,905 15,440
14548 lor,128| 5843 15,487 96,000 1,120
"y 92| 70,188/ ..o..| 308 6722600 305 914 179) 310,356 1,251
7,772,017 7,058,044| 406,221| 84,878 5,003,328 486,634
s e I .
1,992, 182 1L, 871,362]  42,116) 4,576 69,614 100,833|  2,667| 14,036
36,068,074/ 0, 500, 656| 1,657, 443| 1,493, 844 2,134, 663| 21,842,000| 1,786, 500| 597, 868| 29, 250, 413| 2,500, 783| 371,615[16, 779, 835| 477, 122| 5, 216| 144, 287
Total, 1034 ____...___._.. 26,148,868 9, 065, 985 1 029, 306| 1,204, 023| 1,322, 270| 14,233, 10| 1,203, 581| 458, 132| 19, 453, 026| 1, 685,828| 204, 538|11, 757, 966| 134 640| 10, 656 89,002

t Illinois, Michigan, Missouri, Philippine Islands, and Puerto Rico excluded.

2 No ore leached in 1934.
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Gold and silver produced at mills in the United States and percentage of gold and stilver
recovered by smelling and from placers, 1931-85 1

Bullion recgvered from all sources Percent of gold and silver from all sources

(fine ounces)
trented
real .
Year (tsg:or)t Amalgamation | Cyanidation Am?ilggma- Oyt?onxllda- Placers | Smelting?
ns

Gold Silver | Gold | Silver | Gold |Silver| Gold [Silver| Gold [Silver| Gold |8ilver

1031.__| 7, 623,878| 806,317 274,850| 396,390(1,254,866| 36.2] 0.9| 17.8| 4.2| 20.4| 0.2) 25.6| 94.7

1932___| 7,684, 543| 851,391| 260,447| 434,869| 753, 36.5| 1.1 18.7 3.3] 23.4 .3| 21.4f 95.3

1033.__| 7,853,875| 893, 678| 377,823| 352,136| 227,262| 38.8) 1.6/ 15.3] 10| 25.2 .3 20.7| 97.1

1934___{10, 096, 091| 866, 336| 250, 209| 503, 4821, 193,450 31.2 .8 18.1] 3.6/ 26.0 .3 24.7) 95.3

1935.__11,026, 921| 928, 948| 433,446| 565, 767|1,701,275| 28.7 .9| 17.5 3.5 23.7 .2 30.1] 95.4
1 Philippine Islands and Puerto Rico excluded. ? Both crude ores and concentrates.

Gold and silver bullion produced at mills in the United States in 1936, by States 1

Bullion’recovered from all sources Percent of gold and silver
(fine ounces) from all sources in State
State Ora (short e .
tons) Amalgamation Cyanidation |Amalgamation| Cyanidation
Gold Silver Gold Silver | Gold | Silver | Gold | Silver
26,750 |-cacacee- | 33.90 | 9.33 [-cooooc|ocooaa-
© 1,223 | 46,138.] 102,594 1.52 .02 | 19.08 1.55
167,374 | 89,636 | 217,186 | 32.25 | 14.05 | 10.07 | 18.23
21,082 | 122,851 56,218 | 15.35 .45 | 35.17 1.20
15,290 2,368 1,497 | 25.87 .15 | 2.82 .01
36,574 | 22,877 27,966 | 10.85 .39 | 15.14 .30
,906 | 28,304 | 346,917 | 22.44 | 1.93 | 15.05 7.90
170 7, 199,567 | 2.53 01 | 21.65 | 18.80
8 1 50| 7.11 79 .23 .06
75,858 | 230, 653 73,558 | 59.16 | 50.22 | 40. 48.70
......... 672,260 |.-ooo__|-—---.-| 70.85 | 67.16
6 .60 .02 | 8.05 .03
. 1.62 | 3.30 L71
Wyoming_______ - 3 .40 | 9.20 |occcoofemaaaas
Eastern States.._ 19,987 . 05 I V2 PO SO
Total: 1935.. 11,158,009 | 928,948 | 433,446. | 565,767 |1,701,275 | 28.70 .89 | 17.45 3.50
934 10,096, 091 | 866,336 | 250,209 | 503,482 |1,193,450 | 31.2 .8 18.1 3.6
1933. 7,853,875 | 893,678 | 377,823 | 352,136 | 227,262 | 38.8 1.6 15.3 1.0
1932__. _| 7,684,543 | 851,391 | 260,447 | 434,869 | 753,228 | 36.5 1.1 18.7 3.3
1981 . __ioo 7,623,878 | 808,317 | 274,850 | 396,390 1,254,866 | 36.2 .9 17.8 4.2

1 Philippine Islandsand Puerto Ricoexcluded.
PLACERS

Dredging.—Placer gold is obtained chiefly from gravel handled by
connected-bucket floating dredges, which recovered 66 percent of the
total output from placers in the United States (Philippine Islands and
Puerto Rico excluded) in 1936 and 67.11 percent in 1935. The
quantity of gold recovered by dredges from the inception of the indus-
try as a commercial factor in 1896 to the end of 1935 is recorded as
13,855,909 ounces, originating by States as follows: California,
9,076,624 ounces; Alaska, 3,151,495 ounces; Montana, 494,909
ounces; Colorado, 415,922 ounces; Idaho, 376,767 ounces; Oregon,
305,791 ounces; and other States, 34,401 ounces. The output in
1936 was 605,307 ounces from 103 dredges, of which California pro-
duced 285,691 ounces from 45 dredges; Alaska, 255,803 ounces from
38 dredges; Idaho, 26,098 ounces from.12 dredges; Montana, 19,120
ounces from 2 dredges; Oregon, 17,067 ounces from 5 dredges; and
Colorado, 1,528 ounces from 1 dredge.
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Connected-bucket floating gold dredges operated in the United States

137

, 1935-36, by

companies
ALASKA
Number of
dredges
Company Address District

1935 | 1936
Gold Placers, Inc.. 1
Council Dredging Co. _.._._.________ -~~~ 1 1
North Star Dredging Co. . 1 1
Ophir Gold Dredging Co 1 1
Straub & Kimball. 1 1
Fairbanks Exploration Co 5 5
Fish Creek Mining Co.— oo ____________ 1.
J. R. Murphy, lessee from Fairbanks Gold Dredg- 2

ing Co., Ltd. )
Arctic Circle Exglorations, Inc. (formerly Kee-
walik Mining Co.).
Forsgren Dredging Co- . .oveoeooo oo

Alaska Gold Dredging Corporati
Jack Wade Dredging Co
Walker’s Fork Gold Corpora
American Creek Operating Co.
North American Dredging C
J. E. Riley Investment Co...
Felder & Gal
Ganes Creek Dredging Co
W. F. Pun

Fox Bar Dredging Co
Wallace Porter.

Dry Creek Dredging Co
Greenstone Mines, Inc

Hammon Consolidated Gold Fields.
Alaska Sunset Mines Corporation...__
Bartholomae Oil Corporation
N. B. Tweet & Son.

Casa de Paga Gold Co. . -
Spruce Creek Dredging Co.

ew York Alaska Gold Dredging C

Tuluksak-Aniak___

--.do_' ...............

g‘wuuumwuuwwuwuummuwuuu - -

[
=3

Camanche Placers, Ltd.
Comanche Gold Dredging Co
‘Wallace Dredging Co. . .
Consumnes Gold Dredging Co.
Charles Staheli-._ ..

Gold Hill Dredging Co
atomas Co. .
Capital Dredging Co.
Sacramento Gold Dredging Co
George G. Dawson
Oro Bell Dredging Co.

Consumnes River..
Cottonwood Creek..

Isom

Pioneer Dredgin;

do.._._
French Corral
-{ Gold Run..___....._._
Igo. :

Junetion Cit Mgin?z?g Ci
unction Y 0
Geo. A. Hawkes

La Grange Gold Dredging Co.

Lancha Plana Gold Dredging Co
Trinity Dredgin%Co
Antelope Creek re%ging Co
Gold Hill Dredflng [
Arroyo Seco Gold Dredging Co.

'

Canyon Creek Dredge
Neilsen

A. E. Clark
Gold Bar Dredging Co.

Cal-Oro Dred;

Co..
Oroville Gﬁld redging Co....

Pl ek ot ot | D bk ek ottt Bt D ok ok ok 010 D bk ok ek ok ok ok

O bt DD DD e bk b b b
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Connected-bucket floating gold dredges operated in the United States, 1935-36, by

companies—Continued
COLORADO
. Number of
. dredges
Company Address District
1935 | 1936

Continental Dredging Co- - ooooomeaaa Breckenridge. ... Breckenndge .......... 1 1
Tiger Placers Co- - ooomoo oo U L0 S RO - - b I I

2 1

IDAHO

Baumbhofi-Fisher Co. . Centerville Boise Basin.__.__.___.. 1 2
The Grimes CO. - .ooocooooooo_- Boi do 1 1
Moores Creek Dredgmg Co. 1
Jordan Creek Placers 1
Mount Vernon Mining Co-. 1
Little Smoky Dredging Co_. 1
Gold Creek Placer Co. -- Pierce. Plerr'e ............. 1
Gold Dredging, In¢. ... 2o do. do 1 1
Baumhofi-Fisher Co.. 1
Tdaho Gold Dredging Co._._- - [ROR F do O 2 2
‘Warren Creek Dredging CO- - occcmooomoeo ] do PRSI (R [ (s T ) O I,

9 12

Porter Bros. - oo 1 1
Yuba Consolxdated Gold Flelds i i ) B R
Pioneer Placer Dredging CO--coocecemnoomaanaans i 1 1

3 2

OREGON

Monarch Gold Dredging Co -| Prairie City-....| Canyon......_.._.____ 1 1
Rogue River Gold Co..... Rogue River.... G%ld lfml and Green- 1 1
Pioneer Gold Dredging Co.. Baker__....... Mormon Basin........ 1 1
Sumpter Valley Dredging Co. Sumpter. --| Sumpter...... 1 1
Timms Gold Dredging Co-«ce oo ocemmo Portland- ... Susanville 1 1

5 5

1 Dredge operated part of 1935 in Gold Hill district, Jackson County; moved later in 1935 to Greenback
district, Josephine County.

Gold produced in the United States by dredges, 1931-36, in fine ounces

. . Other
Year Dredges | California | Alaska States 1 Total
1931.... 58 175,086 181,358 10, 837 367, 281
1932.. . 57 188, 831 207,674 17,181 413, 686
1933.-- - 63 201, 710 200, 563 29, 248 431, 521
1934. . - 74 194, 051 269, 082 49,940 513,073
1935. - 91 238, 043 216, 560 61, 065 515, 668
1936.- - 103 285, 691 255, 803 63,813 605, 307

1 Arjzona, Colgrado, Idaho, Montans, and Oregon.
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Other placer-mining methods—From 1932 through 1936 dragline
and power-shovel excavators operated in connection with dry-land and
floating amalgamating and sluicing plants have been widely used in
placer mining. In 1936, 16 percent of the total output of placer gold
was recovered at these plants, and 18 percent was produced by old
established mining methods such as hydraulicking, drift mining,
sluicing, and rocking.

Additional information on placer-mining methods may be found in
the State reviews in Minerals Yearbook and Mineral Resources.

PRODUCTION IN PHILIPPINE ISLANDS
The value * of the gold produced in the Philippine Islands from

1907 to 1935, inclusive, is recorded as $77,128,126. The value * of
the output during the last 10 years was as follows:

1927 . $1,686,23111932___ ________________ $5, 050, 084

1928 o ___ 1,904,062 (1933 ______________ 8, 308, 009

1929 __. 3,320,30011934___________________ 11, 893, 975

1930 ___ 3,704,800/1935_ __ ________________ 15, 813, 630

1931 ____ 3,762,433[1936._ . ____.____________ 120, 987, 995
1 Refinery receipts. ’

The output was considerably larger in 1936 than it was in 1935,
as several new mills were in operation. Among the larger producing
mines are: Benguet Consolidated, Balatoc, Itogen, Antamok, Demon-
stration, Baguio, Suyoc, Penique, Benguet Exploration, Ipo, United
Paracle, I X L, Masbate Consolidated Atok, and Salacot. The
milling capacity of many of the mines was increased in 1936 and some
new mills were built. :

The gold dredges operated in the Philippine Islands in 1935 were
those of the Tambis Gold Dredging Co. and the Coco Grove, Ine.
Their recovery was comparatively small in 1935, but they were being
operated on a much larger scale In 1936, so that their output of gold
will show a large increase.

4 Gold valued per fine ounce as follows: Prior to 1933, $20.67-+; 1934, $34.95; 1935 and 1936, $35.
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The salient features of the copper industry in 1936 include the
increase in apparent world consumption, the influence of the London
market upon price in the United States, the substantial reduction in
domestic and world stocks, and the apparent shift in the burden of
financing stocks. .

Except in 1929, world requirements of copper in 1936 were the
highest on record, approximating 112 percent of the annual average
for 1925-29. The domination of foreign price over that in the United
States in the last quarter of 1936 marked one of the major changes in
the economics of the copper industry. From September on, despite. a
tariff of 4 cents a pound on metal imported into the United States,
the price of copper was higher in the international market than in
New York. There was considerable lag between the rapid price
advances in the international market 'and price changes in the domes-
tic trade. Another important factor was the notable decrease in world
stocks of reﬁned'ct)ﬁ)per,’ which were 353,000 tons on December 31
(132,000 tons less than at the end of 1935) and probably not much
more than half the record inventories on hand at the end of 1932.
Basic statistics for stocks of copper held by manufacturers or in the
hands of speculators are not available. ' The abnormally large sales of
copper for advance future delivery at extended periods indicate that
the burden of financing stocks has shifted in part from the producer
to the consumer and speculator. A

For many years the United States consumed miore copper than
continental Europe, but in 1931 this condition was reversed. The
peak of consumption in the United States was reached in 1929, whereas
Europe attained it in 1936. ' S ,

Apparent consumption of copper in the United States in 1936 was
656,179 tons, 49 percent larger than in' 1935 and 84 percent of the

141
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annual average for 1925-29. Largely because of the incomplete
nature of data on stocks, the figures of apparent consumption for any
year do not represent the actual tonnage of copper that may have
entered into consumptive channels. (See table, p. 155.) They are
useful, however, in indicating trends.

Salient statistics of the copper industry in the United States, 1925-99 (average) and
1933-36, in short tons

Average, | 1933 1934 1935 1936
New copper produced—
From domestic ores, as reported by—
Mines. - 885, 826 190, 643 237, 405 380,491 1600, 711
Ore produced
COPPer Or@. - - - o ccccccemmemem 59,505,871 | 28,387, 612 (211,723, 638 | 219, 112,030 ()
Average yield of copper, percent 1.44 2.11 1.92 1.89 ®)
Smelters. .- oo 892, 730 225, 000 244,227 381,294 611, 410
Percent of world total 51 20 17 23 31
ROANETIOS - - e e comemmemmomcmmcm e 890, 767 240, 669 233,029 338,321 645, 462
From foreign ores, matte, etc., refinery
reports._ - 317,287 130, 120 212,331 250, 484 177,027
Total new refined, domestic and foreign_{ 1,208, 054 370, 789 445, 360 588, 805 822, 489
Secondary copper recovered from old
SCraP ON1Y o oo oo oo m . 347,512 260, 300 310, 900 361, 700 382, 700
Copper content of copper sulphate pro-
duced by refiners._. . _._ooooo_oooo__-- 4,601 3,240 3,167| - 3,376 4,642
Total production, ne do- .
mestic and foreign._ oo oo 1, 560, 167 634, 329 759, 427 953, 881 1,209, 831
Imports (unmanufactured). ... ....... 391,212 143,717 4213, 286 4257,182 4190, 339
Refined - - 59, 236 5,432 427,417 418,071 44,782
Exports of metallic copper % . ... 522, 616 151,913 296, 359 295,198 259, 032
Refined (ingots, bars, rods, etc.) 482, 868 132,371 272,138 275, 006 236, 091
Stocks at end of year_ . oooooemaeo- 307, 200 600, 500 479, 000 411, 000 305, 500
Refined copper. 86, 100 406, 500 284, 500 175, 000 110, 000
Blister and materials in solution__.._... 221,100 194, 000 194, 500 236, 000 195, 500
Withdrawals from total supply on domes-
tic account:
Total new copper. 778,123 339, 350 322, 638 441,371 656,179
Total new and old copper- . 1, 288, 700 677, 500 700, 000 890, 000 1, 141, 000
Price, average.__....._. cents po L . 4 8.0 8.3 9.2
World smelter production, new?copper...| 1,761,000 | 1,143,000 | 1,448,000 1,684,000 | ¢ 1,984,000

1 Subject to revision.

2 Includes old tailings. .

3 Figures not yet available. X X

4+ Data for 1934-36 include copper imported for immecdiate consumption plus material entering the country
under bond as do figures for earlier years.

8 Total exports of copper, exclusive of ore, concentrates, composition metal, and unrefined copper. Ex-
clt:s}‘ve also of ‘t‘eOther manufactures of copper” for which figures of quantity are not recorded.

pproximate.

Efforts to control price.—The price of copper advanced abruptly in
the last quarter of the year after holding within narrow limits during
months of record-breaking sales. In April, July, and October,
successive new high-record sales for a single month were made in the
domestic market. Notwithstanding these record sales, the average
monthly price for electrolytic copper, f. 0. b. refinery, was only 9.563
cents a pound in October compared with 9.025 cents in January. In
consequence of the continued heavy purchases of copper in November
and December, following the already heavy drain on supplies, the
price moved up to 11.775 cents a pound on the last day of the year.
This vigorous upswing continued at an accelerated rate until the price
reached 16.775 cents on March 31, 1937. Producers in the United
States and abroad increased their rates of production greatly in the
latter part of 1936 in an apparent attempt to maintain a conservative
price policy, in order to encourage a continuation of the increasing
rate of consumption and to discourage substitution and the opening
up of marginal mines. The record sales and sharply rising prices
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were brought about largely by greater industrial demand from abroad,
increased demands for armaments because ot disturbed political con-
ditions in some of the large industrial countries of the world, threat-
ened devaluation of currencies, and, chiefly as a result of the foregoing,
increased speculation on the London Metal Exchange. The division
of domestic bookings for December 1936, published in the American
Metal Market, showing a large quantity for far-forward delivery, is
in part an indication of the speclf[lative nature of sales in that month:

Deligery Short tons

December__ ___________ o _____ 2, 951
January___________ L ___._. 855
February_ ____________ o _____ 1, 080
March__ ____ i 71, 162
April and beyond-___________________________________ 41, 667
117,715

The efforts of producers outside of the United States in 1935 and the
first part of 1936 to bring output into line with consumptive require-
ments lowered inventories and probably contributed to the tenseness
of conditions late in 1936 a,ndp early in 1937. (In April 1936 the
restriction agreement was extended to July 1, 1938, as announced in
Minerals Yearbook, 1936, p. 109). At the end of 1936, foreign pro-
ducers who were parties to the production-control agreement were
operating at 105 percent of their quota basis compared with 70 per-
cent prior to August 1. Early in January 1937 all restrictions on
production were removed. That this action failed to dampen the
enthusiasm of consumers and speculators for the metal is attested by
continued large sales resulting in the increase in price, already men-
tioned, to 16.775 cents a pound in March 1937.

Historical résumé.—A brief résumé of the history of the copper in-
dustry durmg the last 16 years is given below to clarify, in part,
some of the conditions mentioned that affected the domestic copper
industry at the close of the year and to indicate the trends that
became dominant factors in the last quarter of 1936.

Due to a large excess of production over consumption, the majority
of the copper mines in the United States closed down in 1921. At
the end of the first quarter of that year the refined stocks of copper in
hands of producers in the United States and Chile were 366,099 short
tons. To relieve the situation, a Copper Exporters Association was
formed, and this corporation arranged for the financing of 200,000
tons of copper, to be marketed only in the export trade. Partly as
a result of these measures and partly because of the rapid recovery of
industry from the depression of 1921, stocks were reduced to 98,845
tons by the end of the second quarter of 1923. In the latter part of
1924, however, it became evident that production once more exceeded
consumption and that stocks again were accumulating. On October
12, 1926, the Copper Exporters, Inc., an association of American
copper producers, and certain foreign producers and sellers of copper,
was organized under the provisions of the Webb-Pomerene Act.
The association represented, broadly, the control of approximately
90 percent of the world copper production. The purpose of the
organization was to endeavor to “‘eliminate in foreign countries the
harmful speculation that causes wide fluctuations in price, unwar-
ranted by industrial factors in European markets, and tends to destroy
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confidence in the integrity of such price and the stability of business.”

On December 31, 1926, the stocks of refined copper in North and
South ‘America totaled 85,501 short tons. The average quoted price
of electrolytic copper f. 0. b. refinery for the year was 13.795 cents a
pound. At the close of December 1927 stocks were 95,298 tons, and
the average price for the year was 12.920 cents a pound. At the
close of December 1929 stocks of refined copper were 171,320 tons,
-and the average price for the year was 18.107 cents a pound. 'On
December 31, 1929, stocks of blister and refined copper in North
and South- American amounted to 439,726 tons. During the month
of January 1929 the high price of electrolytic copper was 16.775 cents
a pound. In March it reached a maximum of 23.775 cents and in
April receded to 17.775 cents, where it remained until the following
April. The effect of this price was to accelerate the development of
copper mines throughout the world, particularly in South Africa and
Canada. In 1930 the British Empire became self-sufficient as to its
copper requirements and for the first time since 1880 had an export-
able surplus. Increased production from the newly developed dis-
tricts, combined with the falling off in demand due to world-wide
depression as well as the, accumulations of stocks and the steady
supply of secondary copper, reduced the world price to a low of 5
cents in December 1932. Drastic curtailment was inaugurated, but
the latent capacity for production, from a world standpoint, was
almost one-third greater than the peak of world consumption. Be-
tween 1929 and 1936 the relation of the leading copper-producing
countries to world production changed appreciably. The following
table shows changes in proportions of the world total supplied by the
leading countries. The effect of the curtailment agreement on the

alinement in 1936 is apparent.

9 1986 1936
(percent) (percent) (percent)
United States. ..o __-=__ 48 : 23 31
Chile.. o _ 16 : 17 14
Rhodesia ... ___________ 0.3 10 8
Canad@- e _ 4 11 10
Belgian Congo--___________ -7 . 7 ?

During the period 1922-29, when the United States supplied more
than 70 percent of the world demand from domestic mines and those
controlled in foreign countries, the domestic copper producers could
inaugurate policies that were world-wide in their effect, and through
the Copper Exporters, Inc., controlled both exports and world price.
One of the first acts of this association was to abolish the speculative
control of price that had been exercised for many years by the London
Metal Exchange, and for the first time in the history of domestic pro-
duction world price was established in New York; this condition was
made possible largely by the circumstances outlined above, indicating
that the British Empire could not satisfy its copper requirements and
had to purchase the major part of its needs from the United States.
As the mines of South Africa and Canada came into production and,
with the Belgian holdings, proved capable of supplying the larger part
of the needs of the industrial nations outside of the United States, the
London Metal Exchange was again able to function, and in the latter
part of 1936 it became evident that the price of copper was being
established once more in London and not in New York.
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During the latter half of 1936 the domestic producers on five differ-
ent occasions felt that it was necessary to meet the advance in foreign
price. At the same time, owing to the high price for copper, many
marginal mines in the United States that had been closed by the de-
pression were reopened. The low-cost copper producers inaugurated
the policy of full production to build up producers’ stocks and attempt
to overcome the uneconomic distribution of available copper. The
present trends differ so slightly from what has gone before it seems
probable that in the near future the history of the industry will not
deviate materially from that of the past. .

United States and world reserves—According to an estimate by
Ira B. Joralemon, W. W. Lynch, and C. K. Leith in connection with
Arizona tax legislation in 1935 (quoted in Minerals Yearbook, 1936), a
total of 17,602,000 tons of metallic copper was minable at equipped
properties in the United States at a cost below 10 cents a pound, and
an additional 4,210,000 tons at above 10 cents, with some 4,310,000
tons more minable in unequipped properties, where the cost of mining
was uncertain. '

Barbour’s ! estimate of copper-metal reserves for the United States
was 30,000,000 to 35,000,000 tons of metal, of which 20,000,000 were
officially reported. His estimate for the world was:

Country Short tons Country Short tons
United States.._________ 20, 992, 700 l&elgi‘an Congo______.____ 6, gél, 888
Canada— oo __. 5,620,200 Russia_________.______. 10, 851,
Chile- - o 35, 498, 500 Allother______________. 2, 961, 400
Rhodesia__.______._____ 22, 395, 400 104, 830, 200

Effects of price on consumption.—The major use for copper is in the
electrical trades, and no substitute has been found that meets to the
same efficient degree the chemical and physical requirements demanded
by this industry. During the period of high prices, however, many
of the transmission lines built throughout the United States were
made of aluminum. At price, aluminum pig and that of copper are
commercially interchangeable. Notwithstanding the drop in the
price of copper, aluminum has held its own in this phase of the
industry.

In the building trades, for other than electrical household equip-
ment, the use of copper by the architect or building contractor is a
matter of cost. - According to the Copper and Brass Research Asso-
ciation, the indications were that although less than half as much
money was expended in building in 1936 as in 1929, the consumption
of brass pipe and copper tubing in 1936 was estimated to have exceeded
the consumption in any previous year by 15,000,000 pounds. The
same authority stated that there was a substantial increase in the
use of copper for roofs and flashings, gutters and downspouts in 1936,
that 10,000,000 pounds more copper were consumed by manufac-
turers of mechanical refrigeration than in any other 12-month period,
that 20,000,000 feet of copper tubing were used by manufacturers of
oil burners, more than in any previous year, and that the consumption
of copper by the radio industry was of record proportions in 1936.

High prices for copper curtail its use in such materials as spandrels,
down-takes and roofing, as well as in various forms of hardware when

1 Barbour, Percy E., World Copper-Ore Reserves: Eng. and Min. Jour., vol. 135, no. 10, New York,
October 1934, pp. 448—449.
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copper, aluminum, rustless steel, lead, and zinc meet in a highly
competitive market.

ide fluctuations in price ultimately are reflected in the consump-
tion of any metal, and copper is not an exception.

DOMESTIC PRODUCTION

Statistics on copper production may be compiled on a mine, smelter,
or refinery basis. Mine data are most accurate for showing the
geographical distribution of production; smelter figures are better
for showing the actual recovery of metal and are fairly accurate for
showing source of production; and refinery statistics give precise
information regarding metal recovered but indicate in a general way
only the source of crude materials treated. The chapter on Copper
in Mineral Resources, 1930, contains a discussion of the differences
among the three sets of figures.

Copper produced from domestic ores, as reported by mines, smelters, and refineries,
1932-36, in pounds

Year Mine Smelter Refinery
1932 e em e mem 476, 221,076 544, 009, 948 445,077,874
1988 e 381, 285,194 449, 999, 143 481, 338, 031
1934. e m s e mmemmemememememcm——m——mmee 474, 810, 458 488, 454, 107 466, 058, 3
1936 e 760, 995, 826 762, 587, 340 676, 642, 866
1936 e e 11,201,422,000 | 1, 222,819,396 1, 290, 924, 195

1 Subject to revision.
PRIMARY COPPER

Smelter production.—The recovery of copper by United States
smelters from ores of domestic origin amounted to 1,222,819,396
pounds in 1936, an increase of 60 percent over the total for 1935,
which, in turn, was 56 percent larger than that in 1934. The 1936
production was 31 percent of the world smelter total and marked a
notable improvement over 1935, when domestic smelter production
was only 23 percent. During the period 1925-29, however, the
Uaited States produced 51 percent of the world smelter-copper output.

The figures for smelter production in 1936 are based on confidential
returns from all smelters handling copper-bearing materials produced
in the United States. For Michigan, the sum of furnace-refined
copper and copper cast into anodes for electrolytic refining is included.
The figures for blister represent the fine-copper content. Some
casting and electrolytic copper produced direct from ore or matte is
included in the smelter production. Metallic and cement copper
recovered by leaching also is included in smelter production.

The precise quantity, in pounds, of copper produced by smelters in
the United States and its value are shown by years for 1845-1930 in
the Copper chapter of Mineral Resources of the United States, 1930.
The data are summarized for comparison with those for 1931-36, in
the following table.
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Copper produced in the United States from domestic ores, 1932-36
[Smelter output, in pounds fine]

State 1932 1933 1934 1935 1936
Alabama. . 10,972 10, 061 14,293
13,297, 443 1, 575, 936 130, 284 14, 601, 603 30, 421, 557
201,136,276 | 122, 697,035 168, 408, 450 | 278, 519, 397 414, 144,129
5,514, 045 632, 049 232,845 1,629,735 10, 327, 582

8,976,160 | 8,882,307 | 13,046,750 | 14,340,744 | 19,181,330
662,057 | 2,183,284 | 1,717,895 | 2,124,725 2,924,763
63,898,656 | 72,340, 852 51,62(15:39”13 73,811,562 | 91,105,431+

, 464,418

97,918,141 | 94,262,651 | 67,005,217 | 157,760,435 | 215,433,377

32,616, 050 507, 41,922,506 | 72,818,792 | 146,154,075

32,914,883 | 24,948,272 | 26,994,219 4,559, 874 6,974,705
® ® ! o ®

10,723 |-.-.
36, 890 9,301 41,422 372, 093 566, 388

@) : ® ® 1 (O]
[0) o o & el o
8, 588 2,137 32,956 17,995 55,336
76,402,502 | 65,655,914 | 96, m,égi 120, 972,% 261, 202, 190
2,521 87,1098 33,393 8482 | 201, 944

607 3,390 1.749 42
10, 624, 220 14, 032, 559 20, 910, 631 20, 870, 780 23,647,827

544,009,948 | 449,999,143 | 488,454,107 | 762,587,340 | 1,222,819, 396

1 Included under ““Undistributed’’; Bureau of Mines not at liberty to publish figures.

Copper produced (smelter output) in the United States, 1846—1936

[Values rounded]
Quantity
Period Av per 'Total value
Total (short erage
year (short

tons) tons)
363, 996 10,111 $175, 490, 000
64 149, 738 796, 355, 000
4,281,716 428,172 1,273, 911, 0CO
, 160, 559 716, 056 2, 850, 306, 000
, 423, 403 742, 340 2,117, 235, 000
, 356 521,356 | 94, 887, 000
272, 005 272, 005 34, 273, 000
000 225, 28, 800, 000
244, 227 244, 227 39, 076, 000
381, 204 381, 294 63, 295, 000
611, 410 611, 410 112, 499, 000
24,479, 730 266, 084 7, 586, 127, 000

Mine production.—The figures for mine production are based on
reports furnished to the Bureau of Mines by all domestic mines that
produce copper. Details of the method of collecting the statistics
and reasons for the discrepancy between mine-, smelter-, and refinery-
production figures are given in the Copper chapter of Mineral Re-
sources of the United States, 1930.

Mine production is more accurate than either refinery or smelter
production for showing the distribution of domestic production by
States and districts. It also indicates the ore production by calendar
years more exactly because additional time is required for smelting
and refining. Mine production in 1936 was 1,201,422,000 pounds, an
increase of 58 percent over that in 1935 but still 32 percent below the
average for 1925-29.
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Production by States and districts.—The following tables show mine
and smelter production by States for 1935 and 1936 and by districts
for 1930-36. In 1936 Arizona, Utah, Montana, Nevada, and Michi-
gan led in production, with 92 percent of the smelter total, the same
percentage as in 1935. :

The five States that produced most of the output in 1936 also pro-
duced by far the greater part of the output for 1845-1936, with some
change in the order of magnitude. Arizona had the largest total for
1845-1936, followed in order by Montana, Michigan, Utah, and
Nevada, their total output amounting to 89 percent of that for the
entire United States. It is interesting that Arizona produced a
slightly higher percentage of the total in 1936 than in 1845-1936,
33.87 percent compared with 32.82 percent, that Montana’s share
dropped from 22.49 to 17.62 percent, and Michigan’s from 18.06 to
7.45, while Utah’s jumped from 10.90 to 21.36 and Nevada’s from 4.53
to 11.95.

The principal copper-producing districts in the United States for
1845-1936 were, in the order named, Butte, Mont.; Lake Superior,
Mich.; Bingham, Utah; and Bisbee, Ariz. )

Details of production, by districts and companies, in 1936 are avail-
able in other chapters of this volume dealing with production of gold,
silver, copper, lead, and zinc in the various States. :

Copper produced in the United States, according to smelter and mine returns, by
States, 1935-36, and 1845-1986, in short tons

1935 1936
1845-1936,
smelter output
Smelter returns
Smelter [ Mine Mine
returns | returns | peroent | Quan- | TSPUBS'|  motal | Percent
of total tity quantity | of total

Alabama._.__________________ [ 5 7 7 (3) O]
Alaska_.__ 7,750 2.49 15,211 | 114,583 638, 618 2.61
Arizona_._ 139, 015 33.87 | 207,072 | 1204,600 | 8,035,542 32.82
977 .84 5, 164 14,381 553, 513 2.26
7,327 1.57 9, 591 8,865 212,877 .87
1,048 .24 1,462 1,477 76,726 .31
32,054 7.45 45, 553 47,984 | 4,420,172 18. 06

34 .04 232 191 [Q) 0]
77,479 17.62 107,717 | 1109, 552 | 5, 504, 762 22.49
37,133 11.95 73,077 | 167,825 | 1,108,106 4.53
2, 253 57 3,487 3,166 775,186 3.17

@ ® @ ® ®

199 05 283 287 10,823

® ® ®) ® ® ®

[0 TN SRS (R (S (2) (O]
®) ® ® @ ® 8 259, 508 8 1.06

9 14 oo 28 27 ) )
60, 487 64, 758 21.36 | 130,601 | 126,217 | 2,668,278 10. 90

4 [ PR I S, ® ®
41 43 .02 0 101 . 102 14,411 .06
1 1. [O T P 15, 863 .06
10, 435 10, 401 1.93 11,824 11,447 8185, 345 .76
381,204 | 380,491 100.00 | 611,410 | 1600,711 | 24,479,730 100. 00

1 Subject to revision.

? Included under “Undistributed.” Figures not separately recorded.

3 Included under ‘“Undistributed.” Bureau of Mines not at liberty to publish figures.

4 Less than 1 ton.

§ Approximates production through 1928. Figures for 1929-36 are confidential and are included under
‘“Undistributed.’”

¢ Includes Tennessee for 1929-36.
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Mine production of copper in the principal districts,! 1932-36, in terms of recovered
copper, in short tons

District or region State - 1932. | 1933 1934 1935 1936
Bubte..o ... Montana._.._____ 42,300 | 32,618 | 31,428 | 76,964 (O]
Bingham._ [T Utah ... 31,234 | 35,818 | 41,793 | 63,060 | 124, 453
Yavapai County (mostly Jerome district).._| Arizona 17,904 | 16,629 | 13,199 3 (O]
Ely (Robinson)_..__________ immmeeme—eseemae Nevada 15,442 | 14,094 | 20,467 | 32,815 3
Bisbee (Warren), _| Arizona.__ 23,702 @) 35,565 | 32,281 | 439,300
Lake Superior .. Michigan. 2| 27,198 | 23,427 | 24,108 | 32,054 | 47,984
Globe-Miami Arizona._._ 14, 224 129 | 7,161 | 18,680 | ¢ 54, 675
Pioneer. JRRSRUI P do. ~| 11,026 | 10,915 | 16,367 | 15,874 | 415,075
Copper River_.______ ... __.______________ Alaska._.. -| 54,369 0] ) |57,750 ®
Battle Mountain..__._.._..__.__ ---| Colorado-. -l 2,810 4,082 4,910 592 7,
Central (including Santa Rita).... New Mexico_...| 13,256 | 12,571 | 10,805 | 1,547 2,213
Coeur d’Alene region... . .. Idaho. 565 772 7 1,315
Ray (Mineral Creek)......__._____.___._._.__ Arizona.__..__._ 7,202 1,376 [..____.. 1 (g
Morenci-Metcalf. 8 i - do.. 11,931 4 6 1 (:
Ajo? SRR R [ do_......._| ( ® @ ®) (O]
Swain County’..._____.____________________| North Carolina_| = (3 ® ®) 3) ®
Lebanon (Cornwall mine)?.__...___._.______ Pennsylvania. . - 3). ® (B; ®)
Ducktown 7. - Tennessee.......__ 3) @) (} 3 ®

1 Districts producing 1,000 short tons or more in' any year of the period, 1932-36.
2 Data not yet available. .
3 Bureau of Mines not at liberty to publish figures. -

.4 Subject to revision.

8 Includes a small quantity produced elsswhere in State.
6. Total for’Alaska was 15 tons in 1933 and 57 tons in 1934.
7 Not listed in order of output.

Quantity and estimated recoverable content of copper-bearing ores.—The
following tables list the quantity and the estimated recoverable copper
content of the ore produced by United States mines in 1935; figures for
1936 are not yet available. Of the total copper produced from copper
ores in the United States in 1935, 75 percent was obtained from ores
concentrated before smelting, 1 percent from ores leached, and 24
percent from direct-smelting ore. In 1934 the figures were 73 percent
from concentrated ore and 27 percent from direct-smelting ore.

Close agreement between the output as reported by smelters and
the recoverable quantity as reported by mines indicates that the esti-
mated recoverable tenor is close to the actual recovery. Classification
of some of the complex western ores is difficult and more or less arbi-
trary. Under copper ores are grouped not only those that contain
2.5 percent or more copper but also those that contain less than this
percentage if they are vzﬁuable chiefly for copper. Under copper-lead
and copper-lead-zinc ores are classed complex ores in which copper is
a valuable constituent. Mines report considerable copper from ores
mined primarily for other metals. These include siliceous gold and
silver ores, lead and zinc ores, and pyritic sulphur ores.

. The last table in the group, covering copper ores treated, indicates
that producers respond to lower prices for metal by confining produc-
tion to ores of higher grades. Copper prices began to fall sharply in
1930 and dropped from an annual quoted average of 18.11 cents a
pound in 1929 to a low point of 5.56 cents in 1932. The average
annual price increased steadily from 1932 until it reached 9.47 cents
a pound in 1936. Conversely, the grade of ore improved with falling
prices and dropped as prices rose. The average grade of ore treated
for 1927-29 stood at 1.41 percent copper. The grade improved in
each succeeding year through 1933, when the average reached 2.11

ercent, the output of 1933 being under the.influence of the record
ow price of December 1932. As prices improved and output in-
creased, the grade fell to 1.92 percent in 1934 and 1.89 percent in 1935,

153336—37——11 -
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Figures for 1936 are not yet available, but the indications are that the
grade of ore dropped further. :

Copper ore, old tailings, etc., sold or treated in the United States in 1935, with copper,
gold, and silver content in terms of recovered metals

+.| Copper produced Value of
s g e sl RS0 i, | St e
ate - u e | du e ilver
or treated
ounces; ounces ton of
(short tons) |- Pounds |Percent : ) ) [per fon o
44,655 | 15,222,664 | 17.04 15.93 146,135 2.55
6,011,755 | 1274,600,802 | 2.28 | 112,783.79 | 4,545,944 1.24
294,577 | 11,685, 578 89| 262282 47,935 1.36
209,% 13,216,180 | 3.15| 8, 52-728 2,783, %‘8% ;‘13- 473
33,020 | 6.79 .
1,376,803 | 64,108,680 | 2.33 g9 ©
1, 9232’ 23‘{’ 1143, 290, 5.69 3(2), g% % 4,350, 363 2. Zg
, 682,748 | 1.27 X , X
3,27 ™ 52%1 50| 7.96| 48180 13,444 8.33
6, 530, glgg 1113, 333, 473 87| ey, sgsl;. 'gg eog g% 5 32
7| 4.39 . .
1675,376 | 20,776,800 | 1.54 | 1,348.00 50,000 | . .14
19,112,030 | 720,546,761 | 1.89 | 226,759.74 | 12,692,582 .93

1 Excludes copper recovered from precipitates as follows: Arizona, 1,860,010 pounds; California, 1,303
pounds; Montana, 9,659,925 pounds; and Utah, 5,709,585 pounds. . . :

1 Includes a small quantity of pyrites roasted for the manufacture of sulphuric acid (residue leached).

3 Not available.

¢ Includes copper concentratesifrom pyritiferous magnetite ore from Pennsylvania.

Copper ore, old tailings, etc., concentrated in the United States in 1935, with content
in terms of recovered copper

Ore, old tail- Percent
o 5 15, | Oproduced™ | Cogrer pre | of coBper
(short tons) | (Short tons) etc.
ﬁlma """""""""""""""""""""" o 00 zsgﬁg% 15 e 897 i8
G 7/71) o T U 4, 425, 682 , 563, .
gia.lﬂornia. --------- (0] 14 ® (O 704 (‘)2 8
0 e e oo
Michigan . e 1,376, 803 47,755 64, 108, 689 2:.33
LY 005 117: 7 USSR U 1, 239, 285 314, 509 140, 923, 589 5.69
Nevada. 2, 887, 520 119, 264 65, 549, 722 1.14
Utah- - 6,529, 800 wg s | 210, 673 y gg
ashington___ _ , .
Eastern States . - oo oo 2 568, 6656 38, 364 14, 784, 210 31.28
417, 065, 419 4993, 021 4 536, 577, 512 41.57

1 Bureau of Mines not at liberty to publish figures.

1 Pyritiferous magnetite ore yielding copper concentrates not included with copper ore.

3 Obtained by using copper concentrates for Pennsylvania and copper ore for other Eastern States.
+ Exclusiveof relatively small quantities from California.
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Copper ore, old tailings, efc., leached and smelied in the United Siates in 1935, with
content in terms of recovered copper

Ore leached Ore, old tailings, etc., smelted
State Copper | Percent Copper | Percent
Short tons | produced of Short tons | produced of
(pounds) copper (pounds) copper
I - 7, 655 8, 874, 796 57.97
7, 516, 625 1.13 | 1,254,871 | 135, 539, 380 5.40
0] 0} 53 6, 630 62. 55
.......... 209, 492 13, 216, 180 3.15
........ - 229 32, 226 7.04
.............. - 20, 607 2, 366, 441 5.74
R - 17,121 8,133, 026 23.75
............ - 3,275 521, 500 7.96
1 7: ¢ B (R I - 769 62, 800 4.08
Washington.___.______________| __________ {27777 - 102 28,017 13.73
Eastern States________________|.___________{ _____TT T TiTTTTTTTTT 98, 002 5,992, 680 3.06
’ 7, 516, 625 113 | 1,612,176 174,773, 676 5.42

! Residue from pyrites roasted for the manufacture of sulphuric acid was leached, and a quantity of copper
was recovered, but the Bureau of Mines is not at liberty to publish figures.

Copper-lead ores sold or treated in the United States in 1 935, with content in terms of
recovered copper

Copper-lead Copper
produced Percent of

State ores
(short tons) | (pounds) copper

4 686 8.58

120 3,471 1.45
205 23,750 4.03
1308 4, 062 .66
135 2, 621 .97
217 20, 250 3.66
56 5,450 4.87

11 1,012 4.60

18 1,000 2.78
1,224 62, 302 2.55

! Includes 250 tons of 0ld tailings concentrated.
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Ores, old tailings, elc., classed as copper-bearing (copper and copper-lead) sold or
treated in the United States in 1935, with copper content, and copper produced from
all sources, in terms of recovered copper

Copper from copper and copper-lead Cor
: pper from
ores, old tailings, etc. “all sources,

Stat - - 1i1cluding 1t;]d

ate _ slags, smelter

Ores, old tail Copper pro- cleanings, and

ings, etc., duceg Percent e tate
sold or treated | (R | of copper p( m&g’s) S
(short tons) D Do!
44, 655 15, 222, 664 17.04 15, 500, 000
6,011,759 | 274, 610, 578 2.28 278, 029, 289
94, 697 1, 689, 049 .89 1,954, 000
200,787 | - 13,239,930 3.16 14, 654, 000
243 33,020 6.79 2, 095, 867
1,376,803 64, 108, 689 2.33 64, lgg, ggg
1,260,200 | 143,294, 092 5.69 154, 957, 470
2,904,776 73, 685, 369 1.27 74, 266, 000
3,652 " 541,750 7.63 4, 505,000 °

397, 800
. .56 . 5,450 4.87 -28, 000
6,530,580 | 113,334,485 87 | 129, 515, 217
Washington.___________________________________ 752 66, 097 4,39 86, 699
Wyoming_________________ . 18 1,000 2.78 1,000
Eastern States. .. ______________________________ 4 675,376 20, 776, 890 1.54 20, 813, 111
19,113,254 | 720, 609, 063 1.89 760, 979, 802

1 Considerable copper was recovered from precipitates.
2 Considerable copper was derived from ores classed as lead-zine ores.
2 Considerable copper was derived from precipitates and from ores classed as gold ores and as lead-zinc

ores.
4 Includes copper concentrates from pyritiferous magnetite ores from Pennsylvania.

Copper ores produced in the United States, 1926-35, and average yield in copper,

gold, and silver
Smelting ores Concentrating ores Total
Year Yield Yield Yield Yield | Yiela | Value
in cop- n cop- in cop- r ton | per ton | PeT ton
Short tons | per Short tons per Short tons per p: old .g silyer| 10 g0ld
(per- per- (per- }0 8 ) l(ou ‘(7%) and
cent) cent) cent) |0Unce)|(ounce)| goor
3,767,947 4,75 52,083, 784 1.24 | 57,181,894 1.46 | 0.0064 | 0.293 $0.31
3,407, 610 4,67 49, 179, 035 1.23 , 725, 460 1.41 . 0065 . 255 .28
3,766,3 4.44 54, 214, 485 1.24 | 62,097,132 1.41 . 0067 . 236 .28
4,235,192 4.60 | 159,727,536 1.22 {168,421, 853 1.41 | .0067 .262 .28
2,983,912 4,57 | 141,327,237 1.23 |1 47,381, 509 1.43 | .0070 .287 .26
1,519,915 5.38 | 130,056,857 1.33 |1 34,050, 961 1.50 | .0063 .281 .21
758, 6.98 | 110,964,749 1.51 |112,320,194 1.83 | .0080 .421 .28
872,033 6.30 17,475,988 1.63 | 18,387,612 2.11 0126 .696 .57
977,096 6.21 | 110,681,967 1.53 | 111,723,638 1,92 | .0124 . 661 .86
11,612,176 5.42 | 217,065,419 1.57 | 119,112, 030 1.89 | .0119 . 664 .93

1 Includes old tailings, etc. . .
? Includes old tailings, etc. Exclusive of small quantities from California which the Bureau of Mines is
not at liberty to publish.

REFINERY PRODUCTION

The refinery output of copper in the United States in 1936 was
made by 10 plants; 8 of these employed the electrolytic method, and
2 employed the furnace process on Lake Superior copper.

There are five large electrolytic refineries on the Atlantic seaboard,
three lake refineries on the Great Lakes, and four refineries west of
the Great Lakes—one at Great Falls, Mont.; one at Tacoma, Wash.;
one at El Paso, Tex.; and one at Clifton, Ariz. Of the above plants,
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the lake refinery of the Quincy Mining Co. and the plant of the
Phelps Dodge Corporation that produces furnace-refined copper at
Clifton, Ariz., have been idle since 1933.

In addition to the plants mentioned above, plants at Ajo and
Inspiration, Ariz., are equipped to make electrolytically refined
copper direct from the liquors obtained from leaching operations;
this copper is shipped as cathodes to other refineries, where it is
melted and cast into merchant shapes. The Inspiration plant was
idle during 1933 and 1934, but operations were resumed during the
latter part of 1935. The Ajo plant has been idle since 1931.

"The above 14 plants constitute what is commonly referred to as
“regular refineries.” Of these plants, 10 employ the electrolytic
process and 4 the furnace process. The electrolytic plants, excluding
the Ajo unit which is no longer active, have a rated capacity of
1,612,000 tons of refined copper per annum. As they produced only
908,694 tons in 1936, only 56 percent of the electrolytic refining
capacity was utilized. At the end of the year, however, they were
producing at a considerably higher rate than that indicated for the
year as a whole. .

Refined copper is marketed in various grades, such as casting
copper, lake copper, and electrolytic copper, and in various forms,
such as wire bars, cathodes, and cakes. The differences in these
various grades were explained on page 739 of the Copper chapter of
Mineral Resources, 1930. The following tables show the production
of refined copper at regular refining plants, classified according to
source, grade, and form in which it was cast.

Primary and secondary copper produced by regular refining plants in the United
States and 1mported, 193236, in pounds

1932 1933 1934 1935 1936
imaty:
Domestic:! .
Electrolytic. ... _.________________ 2 373,492, 550(2 421,318, 802 414, 020, 483| 2 602, 826, 051|1, 198, 132, 177
Lake. 2 53, 815, 281| 2 59,497,370  51,681,901| 273,605,212 91, 105, 431
Casting. 17,770, 043 521, 859 355,976 211, 603 1, 686, 587
- . . 445,077,874| 481,338,031| 466, 058, 360 676, 642, 8661, 290, 924, 195
oreign: N :
Electrolytie. ... 235, 240, 651) 260,048, 504| 424, 523,995 500,878,984/ 353,817,802
Casting and best select..._____..___ 549, 209| 191,927 137, 510 88,947 235,413
Refinery production, new copper-.._| 680, 867, 734| 741, 578, 552| 890, 719, 865|1, 177, 610, 797|1, 644, 977, 410
Imports refined copper._._._____... 167,793,988 10,863, 358| 3 54,833,436| 36,142,671 39,563,232
Total new refined copper made
available. __ 848, 661, 722 752,441,910| 945, 553,301|1, 213, 753, 468|1, 654, 540, 642
Secondary:
Electrolytic. - . 120,397, 873| 170,878, 078| 243,189,320| 296,028,315 265,437, 556
Casting_._.._. 56, 654 160, 214 720, 514 927, 450 392, 167
120, 454, 527| 171,038, 292’ 243,909, 834( 296, 955, 765| 265, 829, 723

Grand total. ... 969, 116, 249| 923, 480, 202l 1, 189, 463, 1351, 510, 709, 2331, 920, 370, 365

1 The separation of refined copper into metal of domestic and foreign origin is only approximate, as an
accurate separation at this stage of manufacture is not possible.
. y;iSome copper from Michigan was electrolytically refined at an eastern refinery and is included as electro-
Cc copper.
3 Data for 1934-36 include copper imported for immediate consumption plus material entering the country
under bond as do figures for earlier years.
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Copper cast in different forms in the United States in 19356-36

1935 1936
Form
Pounds Percent Pounds Percent
‘Wire bars. 642, 000, 000 43.53 983, 000, 000 51.44
Cathodes. 374, 000, 000 25.36 329, 000, 000 17,22
Cakes. 261, 000, 000 17.69 342, 000, 000 17.89
Ingots 71,000, 000 4.81 112, 000, 000 5.86
Other forms 127, 000, 000 8.61 145, 000, 000 7.59
1, 475, 000, 000 100.00 | 1,911, 000,000 100.00

Besides the regular refineries, numerous plants throughout the
country operate on scrap exclusively, producing metallic copper and
a great variety of alloys. The output of these plants is not included
in the statements of refined-copper production in the preceding tables
but is included in the following statement of secondary-copper pro-
duction.

Copper sulphate—The production of hydrous copper sulphate or
bluestone by copper refineries in the United States was 36,444,550
pounds having a copper content of 9,283,000 pounds in 1936 compared
with 26,507,526 pounds having a copper content of 6,752,000 pounds
in 1935.

The output-of copper sulphate by plants other than the regular
primary refineries was 33,962,947 pounds with a reported copper
content of 8,626,000 pounds in 1936 compared with 35,887,265 pounds
containing 9,136,000 pounds of copper in 1935.

The increase in production at regular primary refineries more than
offset the drop at other plants.

SECONDARY COPPER

Secondary copper includes material recovered from remelting old
copper and copper scrap and from the treatment of copper alloys or
alloys treated without separation of the copper. The following table
summarizes the production of secondary copper during the past 5
years. Further details appear in the chapter on Secondary Metals.

Secondary copper produced in the United States, 1932-36, in short ions

1932 1933 1934 1935 1936
Copperasmetal ._________.________ .-| 140,500 | 193,100 | 220,400 | 270,000 260, 000
Copper in alloys. - 107,680 | 145,000 | 157,000 | 178,900 224, 600
Total secondary copper - -coocmemamccmceaeas 248,180 | 338,100 | 377,400 | 448,900 484, 600
From new SCrap--- - ococceeeee 67,200 77, 800 66, 500 87, 200 101, 900
From 0ld SCrap- - - - o ccceccmcccceccacceeem———- 180,980 | 260,300 | 310,900 | 361,700 382,700
Percent of domestic mine output. . cooccceeeao- 104 177 159 118 81

The production of secondary copper in 1936 increased only 8 percent,
whereas the output of copper by the mines was 58 percent larger. In
consequence, the ratio of secondary to primary production fell from
118 percent in 1935 to 81 in 1936, a continuation of the decline from
177 percent in 1933, when the rate of activity at domestic copper
mines was at an extremely low level. It is reasonable to assume that
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the ratio will decline further in the near future, although the long-time
trend indicates that secondary copper is supplying a steadily increasing
proportion of our total copper output. In 1910 secondary copper
was equivalent to less than 20 percent of the domestic mine output,
whereas in 1929 it was 63 percent.

CONSUMPTION AND USES

New supply—The total available supply of new copper consists of
the total output of 'primary copper by refineries plus the‘imports of
refined copper; in 1936 it amounteg to 1,654,540,642 pounds, an
increase of 36 percent over 1935. (See table on p. 153). If this figure
is reduced by the quantity of refined copper exported and adjusted
for changes in stocks at refineries, the quantity of new copper made
available for domestic consumption may be estimated. This com-
putation is made in the table that follows. It should be noted, how-
ever, that exports and stocks include some refined secondary copper
that cannot be determined separately and that actual consumption
of new copper would differ from the figures shown in the table by the
changes in consumers’ stocks on which data are not available.

New refined copper withdrawn from total year’s supply on domestic account, 193236,

in pounds
1932 1933 193¢ 1935 1936

Total supply of new copper.......... 848, 661,722 752,441,910 945, 553, 301 |1, 213, 753, 468|1, 654, 540, 642
Stock at beginning of year.__.._._.__. 924, 600, 000|1, 004, 000, 000| 813,000, 000| ' 569, 000, 000| 350, 000, 000
Total available supply.......... 1,773, 261, 7221, 756, 441, 910(1, 758, 553, 3011, 782, 753, 4682, 004, 540, 642
Copper exported 1. ________._.___._.__ 250,058, 954| 264,742, 586| 544,276,582) 550,012, 320| 472,182,922
Stock at end of year--_______________. 1,004, 000,000 813,000,000 569,000,000| 350,000,000 220,000,000
1,264, 058, 954/1, 077, 742, 5861, 113, 276, 582|900, 012, 320| 692, 182, 922

Withdrawn on domestic account...._. 519, 202, 768 678, 699, 324 645,276,719| 882,741, 148|1, 312, 357, 720

1 Includes refined copper in ingots, bars, rods, or other forms.

As shown in the foregoing table, the quantity of new copper with-
drawn on domestic account in 1936 was 49 percent above that in
1935 and 26 percent below that in the record year 1929.

Total su%ply.——Adding 969,200,000 pounds of secondary copper and
copper in alloys produced during the year to the 1,312,400,000 pounds
of new refined copper withdrawn on domestic account gives a total
supply of 2,281,600,000 pounds of new and old copper available for
domestic consumption in 1936. The secondary copper, however,
includes remelted new scrap as well as old scrap. The new scrap
represents a revolving supply required in manufacturing, so that a
more significant figure of supply available for domestic consumption is
obtained by adding to the new refined copper only the secondary
copper derived from old scrap (765,400,000 pounds). The total
available for consumption by this calculation would be 2,077,800,000
pounds in 1936 compared with 1,606,000,000 pounds in 1935 and
2,587,000,000 in 1929.

Industrial use of copper.—The American Bureau of Metal Statistics
estimates the actual consumption of new and old copper in the United
States by uses. Data for the past 5 years are shown in the accom-
panying table.
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Estimated use of copper in the United States, 1932836, in short tons

1932 1933 1934 1935 1936

Electrical manufactures ! __ .o oo 90, 000 90,000 | 101,000 | 128,000 164, 000
Telephones and telegraphs. -l 27,000 18, 000 18, 000 18, 000 26, 000
Light and power lines 2_ ..o 49,000 33,000 36,000 55, 500 72,000
‘Wire cloth 4, 5,000 4,600 5, 600 6, 500
Other rod and wire..... 30,000 46,000 40, 000 90, 000
Ammunition. ... 3,900 10, 500 13, 500 13, 700 11,900
Automobiles 3 32,300 49, 000 63,000 95, 000 108, 000
Buildings ¢ __ 29, 000 36, 000 36, 000 49, 000 71,000
Castings, n. e. 27,000 36, 36,000 36, 000 39,000
Clocks and watehes- - 1, 500 2,800 2,200 2,400 3,400
Coi : 100 100 900 1, 500 2,000
Copper-bearing steel 1 2,300 3,900
Fire-fighting apparatus 000 1,200 1,300
Radiators, heating . 1,100 A
Radio receiving sets. ..o 16, 000- 24,000
Railway equipment . 800 1,800 4,000
Refrigerators 7 15, 400 15, 000
Shipbuilding 7 - 800 © 1,100 5,000
‘Washing machines 7___________..___.. 400 1,300 1, 500
‘Water heaters, household. ... . 1, 500 1, 500
Air conditioning 7 8 4, 800 6, 400
Other uses. - : 46, 000 59, 000
Manufactures for export_ - .- oo 2, 29, 500 31, 600

574, 700 749, 000

1 Generators, motors, electric locomotives, switchboards, light bulbs, ete.

2 Transmission and distribution wire and bus bars; accounting only for the public utility companies.
3 Does not include starter, generator, and ignition equipment.

4 Excludes electrical work.

s Bearings, bushings, lubricators, valves, and fittings.

¢ Includes air conditioning, beginning with 1933.

7 Exclusive of electrical equipment.

8 Other than railway.

The foregoing table indicates that the use of copper in 1936 increased
30 percent over that in 1935, with virtually all items sharing in the
improvement, but that the total still was 35 percent below con-
sumption in 1929. Electrical manufactures increased 28 percent
over those of 1935 but were 37 percent below those in 1929. Tele-
phones and telegraphs gained 44 percent in 1936, but made one of the
poorest showings in relation to 1929, having fallen 84 percent from
that year. Light and power lines were 30 percent above 1935 but
43 percent below 1929. ~Other wire fared much better, with consump-
tion in 1936 88 percent above 1935 and only 15 percent below 1929.
Automobiles, exclusive of starter, generator, and ignition equipment,
took 14 percent more copper than in 1935 but 22 percent less than in
1929. The best showings of the year were made by building and radio
uses, which made new high records in 1936. Building, exclusive of
electrical work, used 45 percent more copper in 1936 than in 1935 and
20 percent more than in 1929. Radio receiving sets used 50 percent
more copper than in 1935 and 55 percent more than in 1929.

STOCKS

The following table gives domestic stocks of copper reported by
smelters and refineries.
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Stocks of copper in the Uniled States, Jan. 1, 1930-37, in pounds

, ‘ Blitseteﬂ;]?d ’ Bligt:ig snd
. mal in : materials in
Year Refined copper Drocess of Year Refined copper Drocess of
refining refining

813,000,000 | 388, 000, 000
569, 000, CO0 389, 000, 000
350, 000, 000 472, 000, 000
220, 000, 000 391, 000, 000

Stocks of refined copper at refineries in the United States declined
sharply in 1936 and were the smallest recorded since the end of 1928,
according to reports submitted to the Bureau of Mines. They were
only 22 percent of the record stocks on hand at the end of 1932.
Stocks of blister copper and of materials in process of refining also
were lower than for 1935 but were somewhat higher than the quantities
on hand at the end of 1932, which, however, were not record stocks
for this class. The decline in stocks of refined copper in 1936 was
due mainly to the excess of apparent domestic consumption over pro-
duction and to the increase in exports of domestic copper in that year.
What portion of stocks at refineries may have been transferred to
consumers’ plants cannot be determined, as data covering consumers
stocks are not available. '

Figures of the Copper Institute, quoted in the press, indicated that
world stocks of copper declined from 485,000 short tons at the be-
ginning of 1936 to 353,000 at the close of the year. The former figure
comprised 231,000 tons held in the United States and 254,000 tons
held elsewhere. At the end of 1936 the United States held 161,000
and the rest of the world 192,000 tons. Thus, according to this
authority, stocks of refined copper in the United States declined 30
percent, whereas those of the rest of the world fell 24 percent. The
figures for the United States presumably include some metal held by
or for consumers, as reports to the Bureau of Mines from refineries
indicate that producers’ stocks of refined copper, as shown in the
preceding table, were 175,000 and 110,000 tons, respectively, at the
beginning and end of 1936.

PRICES

Reports to the Bureau of Mines from copper-selling agencies in the
United States indicate that 1,535,000,000 pounds of copper were de-
livered to domestic and foreign purchasers in 1936 at an average price
(f. 0. b. refinery) of 9.2 cents per pound. These deliveries are exclu-
sive of copper produced and delivered outside of the United States.
The average price for 1936 was 0.9 cent higher than that received in
1935 and nearly 3 cents higher than that for 1932, the lowest on record.

The average quoted monthly price for electrolytic copper, domestic
f. 0. b. refinery, according to the Engineering and Mining Journal,
remained at 9.025 cents a pound throughout the first quarter of the
year. In response to record-breaking sales, the price began to ad-
vance in April at a comparatively slow pace and averaged 9.525 cents
for August and September. The upward movement of prices was
considerably sharper in the final quarter of the year, and the average
for December was 10.76 cents. On December 31 the price stood at
11.775 cents, and the forward surge that carried it to that level swept
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it upward to 16.775 cents a pound on March 31, 1937. The movement
of prices in the last months of 1936 and early in 1937 is to be con-
trasted with the relatively minor variations in copper quotations from
the second quarter of 1933 through the third quarter of 1936.

One of the outstanding features of the price situation in 1936 was
the return of the domination of the London price over the domestic
price. As will be noted from the accompanying table, beginning with
September, the average London price for copper was higher than the
domestic price, despite the tariff of 4 cents a pound on metal imported.
The price increases in the United States from then on followed rapid
advances in the London market.

Average monthly quoted prices of electrolytic copper for domestic and export ship-
ments, f. 0. b. refineries, United States, and for spot copper at London, 1935-36,
in cents per pound .

1935 1936
Month Domestic |Domestic| Export London Domestic |Domestic| Export London
fob. | fob | fob. |‘oys | Lo b Lo.b. | fo.b. | Ty
refinery ! | refinery ? | refinery 2| SP refinery ! | refinery ? | refinery 2{ SP

8.87 8.775 6. 583 6. 828 9.12 9.025 8.358 8. 593
8.87 8.775 6. 341 6. 580 9.12 9.025 8. 566 8.810
8.87 8.775 6. 526 6.739 9.12 9.025 8.708 8.927
8.87 8.775 7.328 7. 506 9.28 9. 169 8.849 9.076
8.87 8.775 7.794 8.015 9.37 9. 275 8.819 9. 061
8.77 8.634 7.307 7.499 9.37 9. 275 8.790 9.043
7.87 7.775 7.350 7.583 9.47 9.352 8.993 9. 244
8.10 7.979 7.738 7.982 9,62 9. 525 9. 297 9. 508
8.66 8. 504 8. 146 8.354 9.62 9. 525 9. 523 9.728
9.07 8.967 8.514 8.678 9. 68 9. 563 9. 669 9. 905
9.12 9.025 8.414 8. 662 10. 29 10. 161 10. 349 10. 576
9.12 9. 025 8.414 8. 650 10.89 10. 763 10. 835 11. 035
Average for year... 8.76 8.649 7.538 7.753 9. 58 9. 474 9. 230 9. 465

1 Asreported by the American Metal Market Co.

2 As reported by Engineering and Mining Journal.

3 Conversion of English quotations into American money based on average rates of exchange recorded by
the Federal Reserve Board of the Treasury. :

Average yearly quoted prices of electrolytic copper for domestic and export shipment,
f. o. b. refineries, United States, and for spot copper at London, 1927-36, in cents
per pound

1927 | 1928 | 1929 | 1930 | 1931 | 1932 | 1933 [ 1934 | 1935 | 1936

«

Domestic f. 0. b. refinery 1___| 13.05 { 14.68 | 18.23 | 13.11 | 8.24 | 567 | 7.15| 8.53 | 8.76 | 9.58

Domestic f. 0. b. refinery 2.__| 12.920( 14.570{ 18.107| 12.982| 8.116| &.555( 7.025/ 8.428( 8.649| 9.474
Export f. 0. b. refinery 2.___.. (3) (3) 3 ) (3) (3) 6.713| 7.271| 7.538| 9.230
London spot 34 ... 13.468| 15.040| 18.413| 13.355| 8.522| 5.629 6.877| 7.496| 7.753| 9.465

1 As reported by the American Metal Market Co,

2 As reported by Engineering and Mining Journal.

3 Not available. Export quotation was established after imposition of tariff in 1932.

4+ Conversion of English quotations into American money based on average rates of exchange recorded by
the Federal Reserve Board of the Treasury.

FOREIGN TRADE *

United States imports and exports of copper constitute a well-
balanced trade, through which the smelting, refining, and manufac-
turing facilities of this country are utilized to treat foreign raw ma-
terials and to return refined copper and manufactures of copper abroad.

3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the
Bureau of Foreign and Domestic Commerce.
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Ninety-seven percent by weight of the copper imported in 1936 was
contained in ore, concentrates, and unrefined furnace products. Much
of the remainder—probably most of it—though already refined, con-
sisted of ingots to be remelted and recast in the United States. By
contrast, 94 percent of the exports consisted of refined copper and
primary manufactures therefrom.

Separation of total exports to show the quantity of domestic copper
shipped from the United States is not possible. Data at hand, how-
ever, indicate that much more domestic metal was exported in 1936
than in 1935, the excess of total exports over imports of unmanu-
factured copper being 144,000,000 pounds in 1936 compared with
91,000,000 pounds in 1935. In addition to the copper shown in the
accompanying tables, an unrecorded quantity of metal is exported
in manufactures, such as electrical machinery.

Imports.—Total imports of unmanufactured copper fell 26 percent—
from 514,000,000 pounds in 1935 to 381,000,000 pounds in 1936.
The major part of the decline was in receipts of unrefined copper,
which were 120,000,000 pounds less than in 1935. Lower receipts of
unrefined copper from Canada, Mexico, and Chile were ma,inFy re-
sponsible for the drop in imports of this class. Imports of copper in
the form of ore and concentrates were larger in 1936 than in the pre-
ceding year. Refined copper, imported chiefly from Chile, dropped
from 36,142,671 pounds in 1935 to 9,563,232 pounds in 1936.

Copper (unmanufactured) imported into the United States in 1936, in pounds !

glegglus, gnrgﬂﬁ?;i 0Old and
. ack, or acl - scrap copper
Ore (cop- Cg_x;ctgg coarse copper,|  ter and i:l}mg fit only for
Country per con- (copper and cement converter ]ategs or remanufac-
tent) con‘t)epgt) copper copper in | PI3tes, ture, and
(copper pigs or con- scale and
content) verter bars clippings
Africa:
British:
Union of South. 24, 200 64,330 | ococeomeoees 22, 458
Other South....|.........._. 33,308 -
17, 200 -
1, 425, 527 1, 195, 285 1,278 1,921,913
8,418 94,698,829 | 9,111,512 , 628
80, 000
France. - 236, 854 43,512 ||
Germany. ...ceeocooees|oaaa. PN F . 50
Mexico. «acauaaeacaaanas 2, 208, 470 %89, P17 (A 66,759,382 | ... 7,248
) 1(:) 1) IR, 876, 188 78, 185 74, 068 69, 271, 448 448,010 | ooeoooo.
Spain. ..o feeees 53,128 | oo .. ——
Hm'r,ed glngdom ............................... 1,135,743 |occccoccaceaan 1,946 6(15. %
\ B B S L L LT L T rotpippipnptyspapuply (S "
Yugoslavia_ o ooooooooooooooooo I -| 38,065983 |__________ | _____________
Other........coeeeeeoa.. 11,548,070 | 8,398,154 [ 725, 542 6, 216, 023 486 788, 861
26, 008, 196 | 61,938, 875 3,676,480 | 276,272,920 | 9,563,232 3,217,997

bl lgata include copper imported for immedia{: consumption pll.is material entering the country under
ond.

acq 177
V,§) e

Copper (unmanufactured) imporied into the United States, 1932-36, in pounds
1932 ____ 391,991,342 (1935 _______________ 1 514, 364, 526
1933 .. 287,433,540 (1936 _ - _____________ 1 380, 677, 700
1934 . 1426, 571, 568

! Data include copper imported for immediate consumption plus material entering the country under
bond as do figures for earlier years.
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Ezxports.—Exports of copper of all classes totaled nearly 525,000,000
pounds in 1936. The exports were thus 13 percent below those for
1935 but, because of the larger drop in imports, actually indicate an
increase in net exports of copper. Lower exports of refined copper
bars and ingots, the most important class, were mainly responsible
for the drop in the total. , '

Most of the copper shipped from the United States goes to Europe.
Exports to France and Germany were 86,000,000 and 80,000,000
pounds, respectively, increases from 65,000,000 pounds for each
country in 1935. Quantities shipped to United Kingdom and Italy
dropped sharply from 110,000,000 and 91,000,000 pounds, respectively,
to 62,000,000 and 48,000,000 pounds. Shipments to Japan also fell
abruptly, from 110,000,000 pounds in 1935 to 80,000,000 in 1936. -



. Copper exporied from the United States in 1936, in pounds

Ore, concen- Refined
 postion. " Insulated
’ position | oldand Pipesand | Platesand | Wire (except| -oSu'® Other copper
Country zggglﬁ,::&l Bars, itxlllgots, Rods - serap tubes sheets insulated) wg:b?:d manufactures
or other ods
e eay | forms
29,413, 309 2,471,445 977,137 2,179 | i_. 54,778 77,399
380, 1. 522,440 3%;, 377 324, 812 245, 633 73, 006 323, 375
5, 095, 715 276 , 301 688 21,.296 222, 899 410;499
8,712,794 | i leceomioeooo 3,165 |- oo oo mmemccccem e A
81, 743, 750 674,139 3, 465, 672 3,147 278, 986 638 16, 307
65, 278, 609 77,480 | 13,947,584 |________.____. 45, 247 389, 915
470,431 2,752, 566 62,497 652, 392 18, 312 356, 911
47,700,894 | __.______.__ 4,020 10,225 |, ooooee 645 (O]
79,852, 142 55 1,752 65, 927 116, 675 28, 533
6, 511, 484 4,794,061 7,965 13,260 7, 13,453
3,074, 633 6, 540, 073 1,879 || eeeeee 10, 000
e e e e mmm————————mmmm—mmmmeeemmemmeee|ocmecemeccamem|mamm—ececiamee| emedamme———a 4,653 21,529
Sweden : 31,012,143 | _ooo_____._ ) 2,817 L1665 |ccecccmcaoaaean 35,359
United Kingdom g 30,200 61, 096, 301 226,919 668, 505 6,429 246,477 40,253 | 101, 847
Other countries. .. een 26,006,035 | 325,438, 592 13, 342, 538 -101, 841 1, 27C, 442 639, 882 3, 367, 391 9, 821, 929
6,769,203 | 440,780,930 31, 401, 992 26, 447, 220 1, 695, 9456 2, 220, 499 4,201, 368 11, 226, 379 g)
Total value. $468,061 | $40, 702,493 $3,174,732 | $2, 233,105 |- $353, 136 $367, 157 $490, 065 $2, 287, 982 585, 568

1 Figures for quantity not recorded.
1 Includes 6,065,812 pounds exported to Mexico.
3 Includes 3,809,997 pounds exported to Mexico.

- HHAdOD

TOT
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Copper exported from the United Siates (all forms), by principal countries of desti-
nation, 1932-36, in millions of pounds

Destination 1932 1933 1934 1935 1936
Belgium. S 18 33 27 31 33
Canada. . ———- 2 1 1 1 2
France. - S S S . 75 104 131 65 86
Germany 50 4 83 65 80
India (British).- 2 2 12 12 4
Ttaly. 49 30 56 91 48
Japan.. 3 36 119 110
Netherlands. 13 15 27 21 13
Sweden. - - - 16 12 29 25 31
United Kingdom - 73 29 84 110 62
Others. ... -- ; 27 43 57 75
328 349 625 606 525
Copper ! exported from the United States, 1932-36
Pounds Pounds
Total Total
Year value Year value
Metallic 2 Total Metallic 2 Total
295,356, 719 | 328,222,700 | $20,998, 816 590, 396,106 | 605, 746,050 | $48, 363, 303
_| 303,825,790 | 349,253,716 | 24,639,027 518, 064, 333 | 524,833,536 | 50,077,631
592, 718, 891 | 625,485,074 | 49, 263, 566

1 Exclusive of “Other copper manufactures” valued at $237,004 in 1932, $278,229 in 1933, $500,974 in 1934,
$570,061 in 1935, and $585,568 in 1936; quantity not recorded.

2 Exclusive of ore, concentrates, and composition metal. Execlusive also of unrefined copper, figures for
which are not separable from those for ore and concentrates.

Copper sulphate (blue vitriol) exported from the United States, 1932-36

Year Pounds . Value Year Pounds Value
1982 - oo 4,132,529 $114,579 | 1935 ... 4,508, 271 $142, 467
1933, e 2,749, 299 92,964 | 1936 - .- 10, 734, 408 342,847
1934 - 3,858, 629 128, 756

Brass and bronze exported from the United States, 1935—-36

1935 1936
Pounds Value Pounds Value

0000 T 202, 302 $17,979 349, 540 $33,182
Scrap and old.- ... R 59, 584,959 | 3,299, 546 24, 679, 293 1, 563, 511
Bars and rods - 1, 582,491 250, 682 1,814, 456 312, 405
Plates and sheets. - - oo oo 544, 560 114,020 , 762 116, 948
Pipes and tubes..___ 995, 106 188, 379 1, 390, 991 299, 889
Pipe fittings and valves.___.. - 1, 435, 895 818, 042 1,904,774 1, 062, 352
Plumber’s brass goods. . , 526 384,776 930, 480, 314
Wire of brass or bronze._ 375,053 96, 853 565, 413 140,726
Brass wood SCrews._ . ..._...___... A (O] 30, 870
Hinges and butts of brass or bronze_ ) 37,832 ") 47,925
Other hardware of brass or bronze.. .. [O) 265, 680 (O] 296, 377
Other brass and bronze manufactures. ........._... ) 1,144,016 (0] 1,282,678

.............. 6,638,063 |..-occeceae---| 5,667,177

1 Weight not recorded.
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Unmaln.ufactured brass exported from the United States, 1932-36

[Ingots, bars, rods, plates, and sheets]

“ Year Pounds Value Year Pounds Value
1982 . 1,843, 358 $242,167 | 1985 .. _______________ 2, 329, 353 $382, 681
1933 .. ¢+ 1,164,709 180,155 | 1936 ... ______.__.____ 2,712,758 362, 535
1934, . 1, 855, 305 327,685

WORLD ASPECTS OF COPPER INDUSTRY

International cooperation.—As indicated in Minerals Yearbook, 1936,
the international curtailment agreement, which embraced the larger
copper producers outside of the United States, was renewed in April
1936 to run until July 1, 1938. It was largely owing to this agreement -
that production declined or was relatively stationary in most of the im-
portant producing countries. The notable increase in production in
the United States in 1936 was chiefly responsible for the increase in
world output in that year. Under the agreement output rates were
raised five times in the latter part of 1936, beginning August 1, to
meet increasing demands for the metal. Members of the agreement
were operating at 70 percent of their quota basis (far below actual ca-
pacity) through July. The production rate was increased 5 percent
each on August 1, October 1, and October 15, and 10 percent each on
November I and November 5, so that at the end of the year produc-
ers were operating at 105 percent of their quota basis. Early in Jan-
uary 1937 all restrictions on production were removed in an effort to
satisfy consumption and speculation demands.

World smelter production.—World smelter production increased 18
percent in 1936 mainly because of the large gain in output in the United
States, although there was an increase of 5 percent in output outside
of the United States. United States smelter production from domes-
tic ores was 60 percent larger in 1936 than in 1935 but amounted to
only 61 percent of the total for 1929, whereas the output of the remain-
der of the world increased 5 percent in 1936 and was 133 percent of
that for 1929. Thus, despite the large gain in production in the
United States in 1936, United States smelter output has declined
sharply in relation to the world total since 1929. In the countries
that stood next to the United States in importance in 1936, production
in Chile, Canada, and Rhodesia fell 6 percent, 1 percent, and 1 percent,
respectively. The outputs of Chile and Canada, however, were 81
and 239 percent of their 1929 totals, while Rhodesia’s tonnage in 1929
was insignificant. The comparison would doubtless have been more
unfavorable to the United States had it not been for the international
curtailment agreement. Smelter production increased in J apan
U. 8. 8. R. (Russia), Germany, and Peru in 1936, the increase ir
U. S. S. R. being of notable proportions. ‘
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World smelier production of copper, 1932-36, in metric tons
[Compiled by M. T. Latus]

Country ! 1932 1933 1934 1935 .| 1936
North America: -
Canada do. .- 05,710 | 118,109 | 151,818 | 175,467 173,412
Mexico 334,000 39, 600 47,100 41,200 3 28, 000
United States 4 278,097 | 227,223 | 251,225 | 378,628 502, 645
408,707 | 384,932 | 450,143 | 595,203 794, 057
South America: - R
Chile 07,517 | 157,282 | a7, 721 | 250,930 244, 664
Pert, oo LD 22,531 24,679 28,033 30,387 32,768
120,048 | . 181,011 | 275,754 | 290,317 277,432
Furope: : ‘ o : 1
~ Austria el 1,98 1,000 97| 1,337 | . 1,800
Belgium 5 , . 26,950 35,360 61,100 81,720 2«)
‘CzechosIOVAKIA. - - oo . o368 79} ¢ 633 a1 | ()
France. ¢ 995 710. 1,000 |. 1,280 ©)
Germany 7.___. 50, 900 49,800 53,000 56,000 59,000
Ttaly _ 427 120 - 303 64| -
Norway. 5,416 6, 694 7,989 8,438 ®)
Rumania 8 100 453 202 - o} Eﬂ)'
Spain 15, 555 17,268 13,777 11, 562 5)
Sweden ?. : : 03,138 ' 6,638 7,854 | 8,427 ®
United Kingdom ©________.___-_ - 13,0 11,300 11,380 12,600 : . ().
U. 8. 8. R. (Russia)li_..______.___ . 30, 678 32,690 44,081 63, 247 77, 600
Yugoslavia ; 30,159 |. - 40,318 | 44,390 39,000 39, 400
i o 1180250 |- 11203,130 | 11246,306 | 285,594 |' * (9
Asia: ‘ | T .
China 1 ; 16 36 105 ET I ©
Chosen _ . 604 785 |- . - 1,434 2,170 ®
Tndis, British. _o—-—oomoooooeee- 4,514 * 4,900 6, 400 700 - @®
Japan . 71,877 69, 033 67,002 |. 70,914 78,114
U.8. 8 R Russiayii__ .- ) ) &) ) an
n77,100 | 174,754 | n74,836 | 180,084| - (®
Al tan Congo 15e000 | oaz05| 110,085 | 107,682 ©®
Jongo. : . . 66, ]
Rhodesia:- - ‘ N I ! .
Northern 68977 | 105, 877 140,110 | 145,804 144,617
Union of South Africa__-_-__________ 9,387 8,378 8,328 1i,633 10,050
182,370 | 180,851 | 258,523 | - 265,110 (0
ceania: Australis. .- ..___ooooocoo_- 13,521 11,418 8,008 1,371 )
932,000 | 1,037,000 | 1,314,000 | 1,528,000 | 1 1,800,000

1 In addition to the countries listed, copper is smelted in Turkey, but data of output are not available.

2 Copper content of blister produced.

3 Approximate production.

4« Smelter output from domestic and foreign ores, exclusive of scrap. The production from domestic
ores only, exclusive of scrap, was as follows: 1932, 246,757 tons; 1933, 204,115 tons; 1934, 221,558 tons; 1935,
345,902 tons; 1936, 554,659 tons.

& Figures represent blister copper only. In addition to blister copper, Belgium reports a' large output
ofrefined copper which isnot included aboveasitis believed produced principally from crude copper from the
Belgian Congo and would, therefore, duplicate output reported under the latter country.

¢ Data not yet available.

7 Exclusive of material from scrap. (Metallgesellschaft, Stat. Zusammenstell.)

8 Smelter output from ores.

¢ Exclusive of material from scrap.

10 Approximate production. (Imp. Inst., London.)

1t Qutput from U. 8. S. R. in Asia included under U. S. S. R. in Europe.

13 Exports of ingots and slabs.

13 Less than 1 ton.

14 Approximate production, based on the output of the countries shown, which in 1935 contributed nearly
83 percent of the total world output.

World mine production.—Statistics of mine production are of inter-
est, as they show the original sources of the world supply of copper
more accurately than smelter figures. The following table, which
shows mine production during the past 5 years, is compiled largely
from official data, many of which are not yet available for 1936.
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World mine production of copper, 1932-36, in. melric tons
"[Compiled by M. T. Latus]
Country /1932 1933 1934 1035 1936
North America: . .
““Canada 112,345 136, 069 165,452 |  +190, 053 190, 926
5,927 8,957 6,192 6,960 11, 631
35,213 |, 39,825 44,263 39,373 29,713
- 21537 3,162 | 3,859 2,956 5,336
| 216,010 172,048 | 215,369 | - +346,806 | 1 545,000
371,648 | . 360,961 435,140 586, 148 782, 606
1 og 007 1,849 1,622 Los| @
103,173 163,395 | 256,700 | 267,083 | 245,279
22,890 24, 874 , 735 29,653 32, 585
128,080 | 190,118 | 286,057 | 298,649 @
Europe: o ‘
17 133 83 55 12
P] 4 5 2
6,649 11, 362 8,437 11,987 ®)
435 2 330 1300 [Q]
30,741 20,434 25,970 27,420 ®)
- .2 129 50 ®
278 315 228 244 116
381 329 394 335 0]
16, 944 19,879 21,122 19, 708 ®)
2,933 © L 2,000 , 000 , 000 2,000
1 - 453 202 978 ®
35,000 44,000 33,000 30, 000 ®
4,309 6,871 5,009 6,388 (®
§32,000 | 532,700 | $44,100 | 61,000 ®
.. 62 41 14 51 (3)
18, 946 35,304 43,000 41,700 @
$148,027 | 5183,000 | 5184,000 | 5202000 ®
Asia: . - : ;
. China. 440 483 471 1500 ®
.. Cyprus. - 3,300 | . 4,300 4,100 12,428 ®
}nd‘i_a,_ British-___--_. . 11,400 | - .. 10,900 11,700 11,278 ®)
apan: Vi L .
Japan proper 4. SRR | 71, 877 .69,033" 67, 002 70,914 78,114
* Chosen %..___ 69 785 1,434 2,170 ®)
" 14,000 14,000 14,000 (O}
¢ . ® ® ®)
589,501 589,000 | 101,000 ®
17 140, 20 )
66, 506 110, 085 107,682 | - (3)
3, 110 [©) ®
131,500 160, 128 171,366 8
RO PSR U ®)
8,383 7,862 10, 698 9,068
209, 000 278, 000 290, 000 @)
14, 644 12,205 17,263 ®
1,047,000 | 1,284,000 | 1,495,000 ®

1 Approximate production.
2 Copper content of rts.
3 Data not yet available.

4 Smelter product.

s Output from U. 8. S. R. in Asia included under U. S, 8. R. in Europe.

¢ Fine copper content of smelter output

1 Year ended Mar. 31 of year following that stated.

World consumption.—World consumption of copper in 1936 is esti-
mated by the American Bureau of Metal Statistics at 2,072,000 short
tons, an increase of 15 percent over 1935 and, with the exception of
1929, the highest on record. Had the use of copper in the United
States equaled that in 1929, the world total would have been consider-

153336—37——12
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ably above that for 1929. According to the authority mentioned,
consumption in the United States increased 40 percent in 1936 but
. was 28 percent below the record for 1929. Copper used in the re-.
mainder of the world in 1936 was 4 percent above the record consump-
tion for 1935 and 32 percent larger than in 1929. Greater use of
copper was evident in all of the major consuming countries of the
world except Germany, Japan, and Italy. Germany’s consumption
was reduced by substitution and by Government restriction of the
use of copper to necessities. The reduction in Italy followed a record
year of use in 1935 and coincided with the termination of war between
Italy and Ethiopia. The decline in Japan may be explained by the
increased use of scrap material, although consumption in Japan is far
above the record for years prior to 1935 despite the drop in 1936.
U. S. S. R. (Russia), which ranked seventh as a consumer in 1929,
stood fourth in 1936, increasing the quantity used 151 percent in 1936
over that used in 1929.

REVIEW BY COUNTRIES

Belgian Congo.—Production in Belgian Congo continued at a cur-
tailed rate in 1936 owing to the international restriction agreement.
Productive capacity of Union Miniére du Haut-Katanga is reported
as 200,000 tons of copper, but output under the agreement totaled
only 107,682 metric tons in 1935. Up to the end of 1935 about 1%
million tons of metal had been produced ? from 25 million tons of ore,
and the shareholders had received £7,000,000 in dividends. The prin-
cipal concentrator is at Panda, and the smelter is at Lubumbashi, near
Elisabethville. When the article was written an electrolytic leaching
plant had just recently begun to operate at Panda to treat lower-grade
sulphide ores. Refining of Union Miniére copper is done at the two
plants of the Société Générale Métallurgique de Hoboken in Belgium,
one at Hoboken, near Antwerp, and the other at Qolen, in Belgian
Limberg. At the latter place there is an electrolytic refinery of
110,000 tons annual capacity.

Canada.—Smelter production of copper in 1936 totaled 191,155
short tons, slightly under the record output of 193,420 tons in 1935,
while the mine total of 210,461 tons was a little higher than the pre-
vious record output of 209,499 tons in 1935. Ontario mines con-
tributed 68 percent of the mine total, Quebec 16 percent, Manitoba
and Saskatchewan together 11 percent, and British Columbia 5
percent. Production in 1935 and 1936 is shown by Provinces in the
following table:

Copper produced (mine output) in Canada, 1935~36, by Provinces, in pounds

1935 1936 1935 1936
British Columbia..._. 38,478,043 21,067,501 || Quebec._.. ... 79, 050, 906 66, 340, 175
Manitoba._.___.___.._. 38,011, 371 29, 853,220 || Saskatchewan......_. 11, 429, 452 14, 971, 609
Nova Scotia - 779, 307
Ontario.ecceeeoooooo 252, 027, 928 287, 910, 908 418, 997, 700 420, 922, 720

Output in Ontario and Saskatchewan improved, but that in other
districts declined. Nova Scotia produced a small quantity in 1936

3 South African Mining and Engineering Journal, The Copper Belt of Central Africa: Vol. 47, no. 2269,
July 25, 1936, p. 729.
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compared with none in 1935. All the Ontario output is derived from
the nickel-copper ores of the Sudbury district and consists of copper
in converter copper made by International Nickel Co., Ltd., and of
copper in copper matte exported by that company and the Falcon-
bridge Nickel Mines, Ltd. The Copper Cliff smelter of International
Nickel, whose capacity was increased one-third in 1936, produced
139,796 tons of blister copper, and 137,012 tons of refined copper were
produced by the refining subsidiary, Ontario Refining Co., Ltd. New
developments of importance were the installation of a 30-ton arc-type
electric melting furnace and a scheme for transporting molten blister
copper from the Copper CILiff smelter to the refinery, a distance of
about 1 mile. The company claims that many costly steps from the
smelter converters to the refinery anode furnaces are thus eliminated.
Copper is secondary to nickel in International’s operations, represent-
ing about 30 percent of the combined value of production of the two
metals. The output of Quebec is mainly from Noranda, which
lowered its production from 37,239 tons in 1935 to 31,375 tons in 1936.
The Flin Flon mine, on the boundary between Manitoba and Saskatch-
ewan, is entirely responsible for the output of these two Provinces.
Preparations were under way for the reopening of the Sherritt-Gordon
mine in Manitoba in 1937. After the closing of the Granby mine in
August 1935, the Britannia mine at Howe Sound was the only impor-
tant producer in British Columbia. In 1936 Granby began prepara-
tions for reopening its Copper Mountain mine, and this property is
expected to come into production in 1937.

Canada exports a large part of its copper. In 1936, shipments
included 23,000 tons of copper in ore, matte, etc., 155,000 tons of
refined products, and 24,000 tons of rolled products. The United
States was the principal recipient of the ore and matte. The United
Kingdom took 69 percent of the refined copper.

Chile—Copper production in 1936 totaled 244,664 metric tons,
15,266 tons less than in 1935, owing to the fact that Chilean producers
were operating under the world production-curtailment agreement.
Chile Copper produced 112,000 metric tons compared with 119,700
tons and Andes 27,000 tons compared with 26,000 tons. Braden
produced 92,600 tons from ore having an average copper content of
2.19 percent compared with 101,600 tons in 1935. At Braden a
monthly production rate of 7,683 short (7,000 metric) tons was main-
tained through July. Beginning with August, progressive increases
were made until output reached an average of 11,525 short (10,500
metric) tons in November and December.

France.—France ranked sixth in copper consumption in the world
in 1936, but it produces only an insignificant amount of either ore or
metal. Consumption totaled 113,000 metric tons, an increase of 7
percent over the quantity used in 1935. In 1936 imports of unmanu-
factured copper totaled 118,000 tons compared with 105,000 tons in
1935. Of the 1936 total, 100,000 tons were refined and 18,000 tons
unrefined copper. Chile supplied nearly 39,000 tons of the refined
‘total and the United States, Belgium, and Canada 18,000 to 20,000
tons each.

@ermany.—Germany’s attempts to decrease the. consumption of
imported metals by substitution and restriction met with some success
in 1936. While the consumption of copper in virtually all other large
consuming countries either mcreased or was maintained at previous

high levels, Germany consumed 25,000 metric tons (12 percent) less
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copper than'in 1935, the only decrease of any consequence in the world.
According to Wright,* Germany has continued to operate the Mansfeld
copper mines ata loss and thus supplied about one-tenth of her domes-
tic copper requirements. German smelter output of copper in 1936
was 59,000 metric tons compared with 56,000 tons in 1935. Normally,
more than half of the smelter output is from imported crude materials.
Tmports of metal fell from 153,000 tons in 1935 to.127,500 in 1936, of
which more than half came from Belgian Congo and other Africa.
Tmports of foreign ores increased from 401,000.tons in'1935 to 482,000
in 1936, and of copper scrap.from 20,000 £0,24,000 tons. . L

Japan.—Smelter production of copper in Japan amotunted to 78,114
metric tons, an increase of 10 percent over output in 1935, Although
Japan was formerly self-sufficient with respect to its copper require-
ments and imported less than 300 tons in 1932, it imported 65,000
tons in 1935 and 48,000 in 1936. Japan’s consumption of copper
was reported to have declined to 127,500 tons in 1936 from the
record-breaking total of 133,500 tons for 1935. .. . .~ . . =

Mezxico—Smelter production- is reported to have dropped from
41,200 metric tons in 1935 to about 28,000 tons in 1936, a continuation
of the decline from 47,100 tons in 1934. Mine output was 39,373
tons in 1935 and fell to 29,713 tons in 1936. Boleo produced 7,095
tons in 1936 compared with 7,865 in 1935 and Cananea; (Anaconda)
14,700 tons compared with 19,100. . The Cananea_ property was
closed down 2% months. early in 1936 because of labor difficulties.
The Moctezuma mine of Phelps Dodge, idle since 1932, ‘continued
on a nonoperating basis in 1936. .. . o

Peru.—The Cerro de Pasco Copper Corporation. reported the pro-
duction of 71,482,061 pounds (32,424 mefric tons) of copper in 1936,
12,640,051 ounces of silver, 45,087 ounces of gold, 19,620,151 pounds
of lead, and 17,515 short tons (15,900 metric. tons) of zinc concen-
trates. Production of the company in 1935 was 63,977,630 pounds
(29,020 metric tons) of copper, 11,891,846 ounces of silver, .28,637
ounces of gold, 16,358,860 pounds of lead, and 16,174 short, (14,700
metric) tons of zinc concentrates. ' _ o

Northern Rhodesia.—Copper production in 1936 (144,617 metric
tons) was slightly lower than the record output, of 145,804 tons in 1935,
because the producing companies were operating under the inter-
national curtailment agreement. The rate of production was speeded
five times in the latter part of the year, beginning with August 1, in
line with increases permitted by the members of the restriction agree-
ment. : .

The Rhokana Corporation, Ltd., produced 50,399 long tons of
copper in the year ended June 30, 1936; 25,057 tons was in the form of
blister copper and 25,342 tons electrolytic copper. The average cost
of production of blister copper was £22.345 and of electrolytic copper
£95.346 a ton. These costs are exclusive of depreciation and deben-
ture interest. Production in 1936 was, as usual, principally from the
Nkana mine, where 1,564,564 short tons of ore carrying 3.775 percent
~ copper were hoisted. The tonnage produced at the Mindola mine in
connection with development work was 201,610 tons of an average
grade of 3.617 percent.copper. A recalculation of ore reserves resulted
in estimates of 125,674,435 short tons of 3.50-percent copper ore for
the Nkana mine and 143,780,000 tons of 4.66-percent ore for Nchanga

+ Wright, Chas. Will, Germany’s Nonferrous Mineral Industries: Special Suppl. 3, Mineral Trade Notes,
Bureau of Mines, Sept. 19, 1936, p. 2. ) :
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mine. The estimate for Nkana includes reserves for the Mindola mine
and that for Nchanga is unchanged from former estimates.

The refinery at the Nkana plant of Rhokana, completed in 1935,
has been described by Wheeler and Eagle.®

A new subsidiary of the Rhokana Corporation, Nchanga Consoli-
dated Copper Mines, Litd., has been formed for the purpose of acquir-
ing and developing the Nchanga and Chingola mining grants as well
as certain contiguous mining grants. Since November 1936, prelim-
inary work in connection with the dewatering of the properties and
reconditioning of the plant has been proceeding.

The production of blister copper for Roan Antelope for the year
ended June 30, 1936, amounted to 50,672 long tons compared with
67,316 long tons in the previous year. The company reported revenue
from copper sales as £34.581 per long ton for the fiscal year 1936
compared with £27.926 for 1935 while costs, including debenture
interest and depreciation, increased, owing to the restricted rate of
production, from £23.174 in 1935 to £24.773 in 1936. The company
estimated reserves of ore at the end of the fiscal year as 95,637,987
tons, containing an average of 3.43 percent copper.

The blister-copper production for the account of Mufulira amounted
to 28,123 long tons for the year ended June 30, 1936, compared with
20,723 tons for the previous year. The average revenue from copper
sales increased from £27.908 per long ton of blister in 1935 to £35.166
in 1936 while costs, including debenture interest and depreciation,
declined from £33.141 to £30.281. The Mufulira smelter was almost
completed when the fiscal year ended and was reported to be in opera-
tion early in 1937. Its estimated maximum capacity is reported as
about 100,000 long tons of copper a year. The company estimated
reserves at the end of June 1936 at 114,390,000 short tons of ore con-
taining 4.39 percent copper in the Mufulira mine; 25,000,000 tons of
3.46-percent ore in the Chambishi mine; and 21,000,000 tons of 3.47-
percent ore in the Baluba mine, a total of 160,390,000 tons, averaging
4.12 percent.

U.S. S. R. (Russia).—The mine production of Russia places it first
in Europe as a source of copper. In smelter output in the past 2
years it has ranked second to Belgium, which imports all of its crude
materials. Smelter output in 1936 was 77,600 metric tons, compared
with 63,247 tons in 1935. According to the Metal Bulletin,® official
Soviet estimates place copper reserves of the Soviet Union at 17,-
000,000 tons of copper.

Yugoslavia.—Mines de Bor, operated under French control, make
Yugoslavia the second largest source of mine production of copper in
Europe. The mine total for 1935 was 41,700 metric tons, but final
data are not yet available for 1936. Smelter output was 39,400 tons
in 1936 compared with 39,000 in 1935. A large part of Yugoslavia’s
crude copper has been refined in the United States. The company,
however, plans to erect an electrolytic refinery in Yugoslavia to refine
its own copper in the future.

WA. E. and Eagle, H. Y., The Rhokana Electrolytic Copper Refinery: Inst. Min. and Met.

1.ull. 379, London, A pril 1936, 19 pp.
¢ Metal Bulletin, ro. 2152, Dec. 29, 1936, p. 4.
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The lead industry made further strides in 1936 in response to the
marked recovery in industrial activity. Production, consumption, and
prices were substantially above those in 1935, and considerable progress
was made in liquidating the huge stocks accumulated during the
depression. In short, the industry enjoyed its best year since 1931.
A feature of 1936 was the notable increase in the use of lead in cable
covering and building, although improvement in these industries
still lags far behind that in other important industries using lead.

Salient statistics of the lead industry in the United States, 1925-29 (average) and
198236, in short tons

1925-29
(average) 1932 1933 1934 1935 1936
Production of refined primary lead:
From domestic ores..- ... ... 660,525 | 1248,917 (1249,713 | 299,841 | 310,505 387, 698
From foreign ores and base bullion....[ 123,104 33,024 13,963 11,395 14, 055 11,458

783,629 |1281,941 |1263,676 | 311,236 | 324,560 399, 156

Recovery of secondary lead:
As pig lead.- - 126,600 | 128,000 | 131,800 [ 124,500 | 156,800 137, 500
Inalloys. oo cceeeeeeeees 153, 400 70, 300 92, 700 83, 900 113, 600 125, 400

280,000 | 198,300 | 224,500 | 208,400 | 270,400 262, 900

Total production of pig lead (primary and
d 910, 229 | 1 409,941 | 1 395,476 | 436,736 | 481,360 536, 656

Y)
Imports: 3
Lead in base bullion 95, 747 13, 462 1, 587 22,450 32,692 2312
Lead inore.._......._ 40, 096 21, 001 5,958 | 210,611 ( 220,025 | 220,713
Exports of refined pig lead. . 98, 048 23,516 22, 835 5,909 6, 982 18,314

Refined primary lead avail

sumption ---| 1690,916 | 1 264,889 |t 250,853 |1305,610 |1 318,900 383, 432
Estimated consumption of primary and
P ;siecondsry -1 I 900,250 | 416,700 | 449,500 | 488,000 | 538,900 633, 550
ces:
New York:
Average for year
cents per pound.. 7.47 3.18 3.87 3.86 4,06 4.71
Quotation at end of year...do.... 6.25 3.00 4.15 3.70 4,50 6.03
London average. . ...o..--..... do._.. 5.87 1.86 2.21 2.46 3.12 3.91
Mine production of recoverable lead._.._. 664,230 | 292,968 | 272,677 | 287,432 | 331,103 | 3373,986
‘World smelter production of lead........_ 1, 850, 000 1,279, 000 (1,276,000 |1,454,000 |1, 538,000 | 1,626,000
1 Revised figures.

3 Data for 1934-36 include lead imported for immediate consumption plus material entering the country
under bond as do figures for earlier years.
3 Subject to revision.

! This report deals primarily with the smelting, refining, and consuming phase of the industry. For full
details of mining operations see separate reports issued for the various States. 1
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Virtually all gains in 1936 were made in the second half of the year.
From January to July domestic shipments failed to maintain the level
established during the closing months of 1935, and in consequence
stocks increased. Despite this, however, the price advanced from
4.50 cents a pound (New York) at the beginning of the year to 4.60
cents toward the end of February. This quotation held until October.
Beginning in July demand became stronger not only in the United
States but in Europe, where speculative buying in anticipation of the
enormous rearmament program announced by the British Govern-
ment was a leading factor. London prices reacted immediately, but
the New York quotation did not advance appreciably until the last
of October. Although New York prices rose sharply during Novem-
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FIGURE 26.—Trends in the lead industry in the United States, 1900-1936. Imports include lead in ore, base
bullion, and refined lead; exports include refined lead.

ber and December London prices rose faster, and by December ex-
ceeded those in New York for the first time since the World War.
The differential between London and New York moved from 1.20
cents per pound in favor of New York in June to 0.03 cent in favor of
London in December. At times during December it would have been
profitable to export domestic lead to Europe, but apparently little or
no lead was exported. At the close of the year quotations were 6.03
cents in New York and 6.21 cents in London. Domestic shipments
exceeded production during the last half of the year by 60,000 tons.
Figure 26 shows trends in the domestic lead industry from 1900 to
1936.

At the end of 1936 stocks of refined lead on hand in the United
States totaled about 165,000 short tons, or approximately a 3-month
supply. Although this is considerably above normal, price move-
ments in the latter part of 1936 showed that the stocks were strongly
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held and did not necessarily constitute a serious hazard to reasonable
price appreciation. Moreover, these excess stocks proved of real
value to the industry early in 1937, as they were an important factor
in preventing exorbitant prices, which most producers agree would
have been detrimental to the industry in the long run.
- Outside the United States recovery over 1935 in production and
consumption was not so pronounced. For example, domestic pro-
duction increased 23 percent, whereas that abroad increased only 1
percent. Consumption likewise was 20 percent higher in the United
States and only 7 percent higher elsewhere. Compared with pre-
depression levels, however, domestic consumption in 1936 lagged
considerably, being approximately a third below 1929, whereas abroad
it was 12 percent above. The more favorable London price in 1936
was due to the smaller stocks held abroad when the buying wave
started, cessation of supplies from Spain due to the civil war, and
threatened curtailment elsewhere on account of labor troubles.
Trends in lead consumption.—Figure 27 compares the trend in
lead consumption from 1929-36 with that of copper and zinc and with
the general index of industrial activity. It will be noted that general
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F1GURE 27.—Trends in the consumption of copper, lead, and zinc compared with general index of industrial
activity, 1929-36. Indexes shown for industrial activity computed from Federal Reserve Board series.
Consumption data from American Bureau of Metal Statistics.

industrial activity and zinc consumption have recovered more than
lead and copper consumption. Zinc consumption and industrial
activity in 1936 were 92 and. 88 percent, respectively, of the 1929
totals whereas lead and copper consumption were only 65 percent of
the 1929 averages. The more favorable position of zinc is due
primarily to the fact that most of the output is used in consumer
goods, production of which has progressed rapidly with returning
prosperity. On the other hand, lead and copper are used largely in
durable goods, and the hesitancy with which capital has been invested
in new plant and equipment has retarded the use of these metals,
particularly in the utility and building fields.

The effect of slow recovery in the utility and building industries on
consumption of lead is shown in figure 28. Lead-covered cable is used
extensively in the communications field and normally is one of the
most important uses for lead. In 1929 it ranked first, taking 220,000
tons (23 percent) of the total lead consumed in that year. This outlet
for lead, however, was the hardest hit of any of the major lead-con-
suming industries during the depression. By 1933 the tonnage had
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declined to 31,400, and since then has increased to only 61,400 tons;
most of the advance was credited to 1936, in which year cable covering
consumed 10 percent of the total. The use of lead in building likewise
has slumped severely—from 96,000 tons in 1929 (10 percent of the
total) to 22,000 tons in 1932 with a subsequent rise to only 40,000 tons
in 1936. Consumption of lead for all other purposes, which include
pigments, storage batteries, ammunition, foil, alloys, etc., has im-
proved surprisingly; the tonnage used in 1936 was 81 percent of the
1929 total. These purposes took 84 percent of all the lead used in
1936 compared with only 67 percent in 1929. Obviously, however,
full return of lead consumption to predepression levels requires sub-
stantial improvement in the building and utility fields.

125 128
o _ 100
° B ]
e DN \a-Cable covering :
: > e 4 @
$ sl \ " 41 3
N — - 3
- - .
g Other uses o —" All uses. E‘
w ~. —
: o /
§. b N 50 3
: S S g '
- Bu“aiﬂg/~~\~ NG e x
§ ‘\~:\\ ------- ———eemme - §
Z o) ST . PPtog L
““-——-—"—-_--_’
o 1 1 1 1 L . °
P o - S " b ] 2
Q ]
3 2 2 2 2 ¢ 2 g
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DOMESTIC PRODUCTION

Refined pig lead produced in the United States is derived from three
main sources—domestic ore, foreign ore and base bullion, and second-
ary materials. The following table lists the production from each of
these sources from 1927 to 1936.

Total pig lead produced in the United States, 1927-36, in short tons

Frotxp do- From for- From

mestic ores eign ores

Year and base and base sgi&’;giﬁ Total
bullion bullion °

668, 320 128,210 119, 000 915, 530

626, 202 154, 869 138, 000 919,071

672, 498 102,135 138, 500 913, 133

573, 740 69, 203 129, 000 772,033

390, 260 52, 504 128,800 571, 564

1248,917 33,024 128, 000 1409, 941

1249, 713 13,963 131, 800 1395, 476

1934 o ——- 299, 841 11,395 124, 500 435,736
1985 e e cccmcme e e mmmcenoan 310, 505 14,055 156, 800 481, 360
1936 - oo menen 387, 698 11,458 137, 500 536, 656

1 Revised figures.

PRIMARY LEAD

Refinery production.—Production of refined primary lead in 1936
increased 23 percent; it was equivalent to the production in 1905 but
was 49 percent below the 1925-29 average., The production of lead



derived from domestic ores increased about 25 percent in 1936.
Production from foreign ores and base bullion decreased 18 percent
and was equivalent to only 11 percent of the 1929 output; it accounted
for only 3 percent of the total output of refined primary lead.

Refined primary lead produced in the United States, 1929-36

Production}(short tons) Sources (short tons) Value
Soft lead 3
Year . From From
Desilver- domestic { From s Aver-
Total pro-) oroc'and | foreign | P¢182 |ageper| Total

lead 1? | Desil- | Undesil- | 4UCt0n! | poce hul- | ores bgﬁ?&;’ pound
verized| verized lion

235,345 | 774,633 | 672,498 | 29,675 | 72,460 | $0.063 | $97, 604,000
201,361 | 643,033 | 573,740 | 34,348 | 34,945 | .050 | 64,303,000
138,389 | 442,764 | 390,260 { 22,254 | 30,250 | .037 | 82,765,000
63,130 | 4 281,941 |4 248,017 | 21,747 | 11,277 | .030 |4 16,916,000
85,578 |4 263,676 | 4249,713 || 7,677 6,286 | .037 | 419,512,000
102,024 | 311,236 | 299,841 | 10,241 1,154 [ .037 | 23,031,000
96, 783 X 306 | .040 | 25,965,000
111,750 | 399,156 | 387,698 | 11,401 57 | .046 | 36,722,000

! The lead content of antimonial lead is excluded (see p. 176).
! Desilverized soft lead is excluded.

3 Includes lead derived from Missouri ores and other nonargentiferous ores.
¢ Revised figures.

Source of primary lead.—Of the total refined lead produced in 1936,
97 percent was dertved from domestic ores and 3 percent from foreign
ores. Production from foreign ores decreased 17 percent in 1936.
In 1928 more than 128,000 tons of foreign bullion were refined in the
United States; in 1936 such refining virtually ceased. Details of the
sources of lead derived from domestic ores are given in the section on
Mine Production.

Refined primary lead produced in the United States, 1929-36, by sources, in short tons

Source 1929 1930 1931 1932 1933 1934 1935 1936
D tic ore 672,498 | 573,740 | 390,260 [1248,917 |1249, 713 | 299, 841 | 310,505 | 387,698
Foreign ore:

5 [ ) [ 30 [eeemmeman 115 [acaeeaao 172
9,499 | 14,369 3,816 3,797 3,472 2,514 1,039 2,277
28 41 43 600

Europe 4,491 2, 45 1, 086 1,133
Mexico. . 16,807 { 14,949 6,420 334 257 1,011 5,809 1,486
South Am 3,285 3,476 2,299 2, 631 1,348 4,028 2,872 3,883
Other foreign.__. 51 1,510 9,676 | 10,464 |.._._.._.. 2,528 2,853 2,450

29,675 | 34,348 | 22,254 | 21,747 7,677 | 10,241 ) 13,659 11,401

MexXico. .. —oooeeeen 51,205 | 18,592 | 30,072 | 11,164 6,021 703 396 57
South America....._..__ 21,165 | 16,353 178 113 265 L-55) R B,
72,460 | 34,945 | 30,250 | 11,277 6, 286 1,154 396 57

Total foreign.......... 102,135 | 69,293 | 52,504 | 33,024 | 13,963 | 11,395 | 14,055 11, 458

Grand total 774,633 | 643,033 | 442,764 (1281,941 |1263,676 | 311,236 | 324,560 | 399,156

1 Revised figures.

Antimonial lead.—Antimonial lead or hard lead is an important
byproduct of the refining of base bullion, but the amount derived
from this source is only a small part of the country’s yearly production.
The major part is derived from the smelting of antimonial-lead scrap,
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im(é some is produced by mixing metallic antimony with refined soft .
ead.

Several lead-smelting plants operate on scrap materials exclusively.
Production data from such plants are summarized in the chapter on
Secondary Metals. A large quantity of hard lead scrap also is treated
at primary smelters and refineries, and the production of antimonial
lead at these plants is shown in the table that follows.

Antimonial lead produced at primary lead refineries, 1929-36

Production (short tons) Antinégxllxg con- Lead content tt)g ntsi)iﬂerence (short
Year
Qoo | foreign | From | moga) | 8ROt | poroens domostic | foreign | FTom | motal
omestic | foreign otal ercen omestic | foreign otal
ore ore serap tons ore ore scrap

17,062 | 8,607 | 17,575 | 43, 4,935 11.4 ?) [O)] (O] 38,309
8,918 | 4,793 | 11, 24,797 | 2,967 12.0 1) ) ) 21, 830
(O] ® (’g 21,842 | 2, 1.2 3,628 1,603 | 14,173 | 19,404
® (O] 2’ 21,024 | 2,495 11.9 3,577 1,466 | 13,486 | 18,529
(0] (2 3) 17,805 | 1,720 9.7 4,158 791 | 11,136 | 16,085
@) ® O] 16,607 | 2, 13.6 5,901 330 | 8,113 | 14,344
?) (O] ) 16,384 | 1, 10.6 , 685 491 | 9,479 | 14,655
3) ®) ®) 23,230 | 2,162 9.3 7,442 696 | 12,930 | 21,068

1 Not recorded. .
2 Segregation discontinued.

SECONDARY LEAD

Recovery of secondary lead decreased 3 percent in 1936, Return
of battery scrap for smelting and refining was 10 percent less than in
1935, and stocks of scrap were considerably lower at the end of the
year. As the output of domestic refined primary lead was 25 percent
higher, the ratio of secondary- to primary-lead production declined
from the record high of 87 percent in 1935 to 68 percent in 1936. If
lead consumption continues to increase, further declines in this ratio
may be expected, as additional supplies of the metal will have to come
largely from the mines. Further details on secondary-lead production
in 1936 are given in the chapter on Secondary Metals.

Secondary lead recovered in the United States, 1929-36

[Compiled by J. P. Dunlop]

Pig lead (short tons)— Total recovered lead
Iﬁ?d n Ratio t

Year oys atio to

: hort domestic

At primary| At second- | qopo) (tsons) Short tons | - Value | refined pri

pri-

plants ary plants mary lead

e (percent)
65, 359 73,141 | 138,500 | 172, 500 311,000 |$39, 186, 000 46
48,135 A 129,000 | 126,800 5, 25, 580, 000 45
43,774 85,026 | 128,800 | 105,900 7 17, 367, 800 60
33,611 94,389 | 128,000 70, 300 198,300 | 11,898,000 78
41, 632 5 131, 800 92, 700 . 16, 613, 000 86
33, 557 90, 94: 124, 500 83, 900 208, 400 | 15,421, 600 70
44,748 112,052 | 156,800 | 113,600 270,400 | 21,632,000 87
34, 556 102, 137, 500 125, 400 262,900 | 24, 186,800 68
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- LEAD PIGMENTS

Lead pigments manufactured in 1936 contained 220,096 tons of
lead, an increase of 11 percent over 1935. Of the 1936 total, 204,997
tons were derived from refined pig lead, of which white lead accounted
for 44 percent, litharge 40 percent, red lead 15 percent, and sublimed
lead and orange mineral 1 percent. Sublimed lead and leaded zinc
(f)xide are the principal pigments in which the lead content is derived

TOm oOres. o P -

Lead in pigments,t 1929-86, by sources, in short tons

Lead in pigments ﬁ}qm—.— ) : ' Lead in pigments from—
Year | - - Year | ‘
omestic|  Metal | Serap | Total * Domestic| Metal | Scrap | Total
1920 ... 9,420 | 248,657 | 32,427 | 260,513 " 6,875 | 143,027 56 | 149,958
10301 6,686 | 190,182 | 689 | 197, 857 7.538 | 157204 | 379 | 165,211
1931000 ‘5722 | 166328 1 710 | 172 760 12109 | 185151 | 144 | 197 404
193211 4,932 | 12,318 | 262 [ 132512 |- 15,062 | 204,997 37 | 220, 096

1 Includes also lead recovered in zinc oxide and leaded zinc oxide:
2 No pigments from foreign ore.

MINE PRODUCTION |

Mine production of recoverable lead in 1936 was 373,986 tons, an
increase of 13 percent over 1935; it was 44 percent below the average
for 1925 to 1929. Missouri, Idaho, and Utah continued to be the
principal sources and contributed 30, 24, and 19 pereent, respectively,
of the total production. Missouri’s output (to which the Southeastern
Missouri district contributed 108,422 tons), increased 13 percent over
1935, Idaho’s 16 percent, and Utah’s 10 percent. Production in the
Tri-State district increased 11 percent and amounted to 10 percent
of the 1936 total. Among the minor producers in the West, Montana,
Arizona, and Colorado contributed larger tonnages in 1936 than in
1935. Production in Nevada and New Mexico was only slightly
below that in 1935. Further details of production by mines, districts,
and States ca