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Although the Minerals Yearbook, 1935, represents a specific service
to the mineral industry, the volume is also tangible evidence of the
useful cooperation that exists between the Federal Government and
mining men and expresses some of the objectives of the United States
Bureau of Mines as a service organization. In this role the Bureau’s
primary responsibility is to lay a foundation of fact upon which the
mineral industry can build. In carrying out this duty the Bureau’s
task of service and fact-finding falls roughly into three principal
divisions: (1) Technodlogy of the mineral industries, (2) health and
safety in mines, and (3) mining economics.

Muning technology.—The business depression has not lessened but
has increased the need for a vigorous attack upon the problems of
mining technology. The existence of more than adequate supplies
of some minerals does not eliminate the urgency of attention to pro-
duction technique but creates a strong demand for intensive study.
Low price levels for metals require cheapening of every step in metal
production, and new processes, new uses, and new markets for minerals
must be found. Moreover, recently discovered, relatively high-grade
mineral deposits in the less industrially developed regions of the
" globe necessitate accelerated technologic progress in the United States
if its industrial competitive position is to be maintained.

Health and safety.—Although much progress has been made during
the past decade in mine-safety measures, this is still the most back-
ward major industrial nation in mine-accident prevention. Only
Chile exceeds the accident rate in mines of the United States. While
the human aspect of the tragedies of mine disasters and their heavy
loss of life is the overwhelming motive for an effective mine-safety
program, the economic expense of accidents must also be considered,
because it is a large factor in costs of producing minerals. The
Bureau recognizes the urgent need for accident and health work in
mines and the responsibility of the Federal Government for leader-
ship in this field. Neither depression nor prosperity can change the
need or the responsibility. The cooperation of States and mineral
producers is vital in an aggressive, effective, long-time mine-safety
program. It must function continuously, especially in maintaining
contacts with mine workers. Hitherto health and safety work has
been conducted by the voluntary cooperation of producers with the
Government. Mine workers now have begun to realize their respon-
sibility. Their full cooperation is necessary to the achievement of
satisfactory results.

Economacs and statistics.—Vanishing markets, disappearing profits,
excess capacity, huge accumulations of some of the metals, unem-
ployment, and frozen investments call for intensive work in mineral
economics. In the investigation of many mineral products, partic-
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ularly the nonferrous metals, studies must have international scope.
Under confidential relations that have been established mineral
producers give freely to the Bureau all necessary figures, and these
data are merged in general results very useful in economic analyses.
Clearly, in view of the urgency of such analyses, all the fundamental
work upon which they are based should be strengthened and developed
s0 as to give the economist and the mineral producer a comprehensive
picture of mineral resources, output, consumption, distribution, and
trade conditions, as well as of regional and international factors

affecting the movement and utilization of mineral commodities.

Economic analyses attain widest utility only when they have a
specific and useful local application. Each branch of the mining
industry needs increased assistance in meeting the varying problems
peculiar to individual operating groups or mineral areas.

Appropriations.—The Bureau of Mines has been subject to drastic
curtailment of appropriations as part of the general plan of Federal
economy during the lean years of the depression. This, of course,
has been a serious handicap to adequate performance. In response
to numerous appeals from the mining industry urging that the Bureau
be given sufficient funds to resume 1mportant services that had been
discontinued or curtailed Congress increased the Bureau’s appro-
priation for the fiscal year 1935-36. Even with the increase, however,
the appropriation for the current year is 26 percent below that for
1929. ‘

Publications.—The cost of preparing and printing the Minerals
Yearbook makes a heavy demand on the slender printing funds of
the Bureau, but the importance of the volume and the demand for
it in the mining industries justify the expenditure. In 1934 more
than 7,500 copies were distributed. The Bureau buys copies to dis- -
tribute free to certain educational institutions and reference libraries,
but beyond that it cannot go. The book is obtainable from the
Superintendent of Documents, Government Printing Office, Wash-
ington, D. C., at a low price; the 1,154-page bound volume for 1934
sold for $1.75. The Government Printing Office is in no way con-
nected with the Bureau of Mines, and no money derived from the
sale of the book or any other publications comes to the Bureau.

Joan W. FincH, Director.
JuLy 10, 1935.
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INTRODUCTION

The United States Bureau of Mines is the principal Federal agency
for collecting, analyzing, and publishing the economic record of the
mineral industry. Since this industry includes the mineral fuels—
coal, petroleum, and natural gas—as well as metals and nonmetals
the task is one of large proportions and of great concern to the eco-
nomic welfare of the Nation. In carrying out its duty of fact-finding
and of disseminating information the Bureau has developed three

well-defined 1g.irroups of publications: (1) Periodic or preliminary -

reports, usually mimeographed, that release current statistics with
maximum speed, (2) economic studies that deal exhaustively with
relatively limited fields or subjects, and (3) Minerals Yearbook that
presents the current annual record of the various mineral industries
against a background adequate for perspective in the interpretation
of current trends.

The need for comprehensive current statistics and the development

of such services following the World War were set forth in the intro-

duction to Minerals Yearbook, 1934 ; these services represent a super-
structure reinforced by the Minerals Yearbook record, which extends
from 1866 to the present, as explained in the introduction to the
1932-33 volume.

Both the Minerals Yearbook and the periodic statistical services
of the Bureau are supplemented by a third class of publications
which have become an important outlet for information beginning
with the institution of the Economics Branch in the Bureau in 1925,
first under the Department of Commerce and since April 24, 1934,
under the Department of the Interior. The general characteristics
of this type of publication are specialization of treatment or purpose,
consideration of a limited field or subject, and attention to develop-
ment of extensive background where necessary. Studies of this kind
are published as: (1) Economic papers, (2) information circulars,
and (3) reports of investigations.

The series of economic papers was initiated by the publication of
Summarized Data of Copper Production (Economic Paper 1) in 1928.
This paper gives the annual output of copper for each copper-pro-
ducing country in the world from 1801 through 1927, and the historical
record of output for the United States is shown in detail by States.
The text discussion emphasizes the many factors that affected copper
production over the period studied, such as discovery of large deposits,
advancement of technology, and the development of new uses. Other
economic papers cover production records for various minerals, give
data on consumption, or appraise technical and economic changes
taking place in a specific branch of mining. Economic Paper 11,
The Economics of Strip-Coal Mining, for example, discusses the
effect of technologic advances in coaf—stripping upon the status of
the coal industry.

X1
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Information circulars are utilized principally for publishing material
requiring frequent revision or to throw light upon some questions of
immediate interest. A recent example of the latter is Information
Circular 6773, Silver Yield from Copper Ores and the Effects of
64.64-Cent Silver on the Value of Copper Ores Produced in the United
States. 'This report presents statistical data concerning the relation
of the silver price to the value of copper ores mined in the United
States and concludes that the new silver price is not expected to
change greatly the sources of copper production or to increase mate-
rially the output of byproduct silver from.copper ores. Another
type of information circular is that represented by Consumption of
Tin in the United States, 1925 (Information Circular 6019), which
began a series of tin-consumption studies; the 1925 report later was
revised three times on the basis of data for 1927, 1928, and 1930.
Each revision was occasioned by a new canvass of domestic tin con-
sumers, which both provided new figures for publication and indicated
much miscellaneous material helpful for the study of tin consumption
. in the United States.

In addition to economic papers and information circulars, economic
and statistical material has been published as reports of investigations.
Recent Trends in Man-Hour Production in Iron-Ore Mines (Report
of Investigations 3266), for example, sets forth the record of employ-
ment and man-hour output in .the iron industry from 1923 through
1932. In general, the findings of publications in this class are regarded
as of permanent value, but the narrowness of the subject or the
brevity of the discussion does not seem to justify printing as an
economic paper.

What has been noted regarding the use of reports of investigations
and information circulars as devices for releasing economic and
statistical information does not, of course, apply to the use of these
publication vehicles by other branches of the Bureau. Beside official
publications, moreover, technical and trade journals frequently are
utilized by members of the Economics Branch to bring the sum-
marized results of original findings before an interested audience.

Thus the Minerals Yearbook is complemented by quickly published
mimeographed statistics in the form of periodic current services or
preliminary mineral market summaries, as well as by the detailed
studies presented in economic papers, information circulars, and
reports of investigations. Through these outlets the Economies
Branch has made available the large amount of material it gathers.
There is no desire, however, to crystallize either the form in which
information is released or the scope of the studies, for the changing
interests of the mineral industry require frequent redirection of
research effort in mining economics and statistics if the Bureau is to
render the greatest possible service. The development of codes for
many branches of mining under the National Recovery Administra-
tion, for example, brought into being a series of economic considera-
tions that are recorded as far as advisable in appropriate chapters of
the Minerals Yearbook. Likewise, recommendations of the Presi-
dent’s Planning Committee for Mineral Policy that refer to specific
minerals are noted in the commodity discussions.

The importance of the report of the Planning Committee for
Mineral Policy, however, extends far beyond any consideration of
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- individual commodities, as is illustrated by the following statement
regarding the origin of the Committee’s work:!

The difficulties of the mineral industries were brought to a crisis by the great
depression. Metal mining—a handmaid of the capital goods industries—was
prostrated. The oil industry struggled with a glut intensified by the phenomenal
east Texas field. Coal mining saw the near collapse of the machinery of collective
bargaining, and wages in some fields sank to starvation levels. The plight of the
mine workers became among the most tragic of any section of our people.

A further effect of the depression was to intensify the existing waste of the
underground resources. While great advances in mineral technology had
occurred since the Conservation Commission of 1908 but little progress had been
made in checking the resource losses associated with destructive competition and
overdevelopment. With the coming of the depression, the loss increased. Some
coal operators gave up the attempt to recover pillars. Waste of natural gas and
overproduction of oil became more serious. In metal mining the collapse of prices
forced many owners to ‘“pick the eyes out’’ of their reserves and to abandon large
tonnages of low-grade ore. Concern with the hardships of the mine workers and
with the financial losses of owners was now reenforced by concern over the grow-
ing waste of the resources.

Acting on a suggestion from the Science Advisory Board, President Roosevelt
in April 1934 appointed a Planning Committee for Mineral Policy. The com-
mittee was instructed to consider such questions as the estimating of future con-
sumption, the curtailment of excessive production, the coordination of emergency
appropriations in the mineral field, the relationship between Federal and State
policy, the treatment of mineral resources on the public domain, the conservation
of resources, and the effect of mineral tariffs—in short to undertake a general
study of the mineral resources of the United States with a view to the establish-
ment of a national mineral policy. ’

* * * * * * *

Upon the creation of the National Resources Board, the Committee was also
made the Mineral Section of the Technical Committee of the Board in order to
care for the expenses of the Planning Committee for Mineral Policy and to assist
the Board in its studies.

The Committee’s extensive report includes many recommendations
and suggestions that will be of interest to producers and to observers
of the mineral industries,? but which are largely outside the Bureau’s
field of activity. ‘The report points out, however, the urgent need for
continuing, improving, and strengthening the present fact-finding
statistical and economic services on minerals. '

In addition to supervising the preparation of nonmetallic statistics
and drafting the chapters on Cement, Sand and Gravel, and Review
of the Mineral Industry, H. H. Hughes served as editorial associate;
M. B. Clark supervised statistical presentation and Max Abel the
preparation of graphic material. J. W. Furness, R. J. Lund, and
M. E. Winslow supplied many helpful suggestions for improvement
‘of the individual chapters. Unless otherwise indicated, data on
mineral production in foreign countries were compiled by L. M.
Jones, assisted by M. T. Latus, and tables of exports and imports
were compiled from the records of the Bureau of Foreign and Domestic
Commerce by Claude Galiher.

Special acknowledgments are also due to the State officials who
have assisted in the collection of returns and who supplied information
in their files. Help has been received from Walter B. Jones, State
geologist, University, Ala.; Walter W. Bradley, State mineralogist.

1 National Resources Board, A Report on National Planning and Public Works in Relation to Natural
tl});s.oﬁ)r&e,s ag.dallx_lgéuding Land Use and Water Resources with Findings and Recommendations: Washing-

1 Natlongl Resources Board, work cited: Part [V, Report of the Planning Committee for Minera) Policy,
1935, pp. 389449,
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San Francisco, Calif.; Herman Gunter, assistant supervisor of geologi-
cal department, State board of conservation, Tallahassee, Fla.;
Richard W. Smith, State geologist, Atlanta, Ga.; M. M. Leighton,
chief of State geological survey division, and Walter H. Voskuil,
mineral economist, Urbana, Ill.; A. C. Trowbridge, director, Iowa
geological survey, Iowa City, Iowa; Raymond C. Moore, State
geologist, Lawrence, Kans.; Edward B. Mathews, State geologist,
Baltimore, Md.; R. A. Smith, State geologist, Lansing, Mich.;
H. A. Buehler, State geologist, and H. S. McQueen, assistant State
geologist, Rolla, Mo.; H. B. Kummel, State geologist, and Meredith
E. Johnson, assistant State geologist, Trenton, N. J.; Charles C.
Adams, director of New York State Museum, D. H. Newland, State
geologist, and C. A. Hartnagel, assistant State geologist, Albany,
N.Y.; H. J. Bryson, State geologist, Chapel Hill, N. C.; E. P. Roth-
rock, State geologist, Vermillion, S. Dak.; E. H. Sellards, director of
bureau of economic geology, Austin, Tex.; Arthur Bevan, State
geologist, University, Va.; Harold E. Culver, supervisor of division
of geology, department of conservation and development, Pullman,
Wash.; and E. F. Bean, State geologist, Madison, Wis.

- 0. E. K1EssLING.
JuLy 5, 1935.



\\‘
\

\

\

'PART 1. SURVEY OF THE MINERAL
INDUSTRIES |

REVIEW OF THE MINERAL INDUSTRY
By H. H. HugHEs AND F. J. McCarTHY, JI.

SUMMARY OUTLINE
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The mineral production of the United States in 1934, including
metals, nonmetals, and fuels, was valued at $3,350,000,000, an
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FIGURE 1.—Mineral production of the United States, 1880~1934.

increase of 31 percent from $2,555,100,000 in 1933. This advance
in total value reflected not only increased output but also higher
unit prices, which resulted in part from provisions of codes of fair
competition under which virtually all branches of the mineral indus-
try operated to some extent during 1934. Production of virtually
all major mineral commodities increased in 1934 ; outstanding examples
were coal, gold, silver, natural gas, cement, and crushed stone.
Prices likewise increased, especially for silver, gold, pig iron, copper,
petroleum, bituminous coal, and cement.

Historical summary.—The total value of minerals produced in the
United States exceeded 1 billion dollars for the first time in 1899.

1
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By the beginning of the World War in 1914 the value of output had
approximately doubled, and during and immediately following the
war it rose sharply, reaching an all-time high of nearly 7 billion dollars
‘in 1920. The peak in 1920 reflected extremely high prices during
the year rather than an actual peak in the quantity of minerals
produced. The value was relatively high from 1925 to 1929, exceeding
6 billion dollars in 1926, but after 1929 it dropped during the depres-
sion to a low of about 2% billions in 1932, the lowest total since 1915.
Moderate gains were made in both 1933 and 1934, bringing the total
‘to more than 3 billions. (See fig. 1.)

The general trend in value of mineral-fuels production since 1880
has followed closely that of all minerals. Production of metals
spurted during the war, but the value dropped in 1932 to the lowest
level since 1897. Production of nonmetallic minerals benefited by
the post-war building boom but dropped sharply from 1929 to 1932.
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FIGURE 2.—Mineral production in the United States compared with total industrial production, 1925-34.
Data are from the Federal Reserve Board.

Comparison with other industries.—Although the trend of mineral
output was sharply downward during the depression the decline was
not as pronounced as that of all industrial production. (See fig. 2.)
Indexes compiled by the Federal Reserve Board with the 1923-25
average as 100 show that the mineral industry was relatively more
active from 1930 to 1934 than business in general. The annual index
of total industrial production dropped from 96 in 1930 to 64 in 1932
and recovered to 79 in 1934, whereas the index of mineral production
dropped only to 73 in 1932 and rose to 87 in 1934.

Comparison between mineral production and manufacturing output
has not been shown graphically because the trend of the index of
manufactures virtually coincides with the index of total industrial
production.” The annual index of manufactures was 95 in 1930,
slumped to 63 in 1932, and rose to 78 in 1934.

The stability of markets for agricultural products is shown by
the index of quantities marketed compiled by the Bureau of Foreign
and Domestic Commerce. This index dropped only to 84 in 1932
compared with 73 for mineral production but after rising to 88 in
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\1933 dropped again to 82 in 1934, whereas the index of mineral
' production advanced to 87 in 1934. (See fig.3.)
'+ The construction industry boomed from 1925 to 1929 and then
experienced what probably was the sharpest recession in any large
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FIGURE 3.—Mineral production in the United States compared with construction contracts awarded and
agricultural products marketed, 1925-34. Indexes for minerals and construction were compiled by the
(l;ederal Reserve Board and the index for agricultural products by the Bureau of Foreign and Domestic

ommerce.

industry during the depression period. Indexes compiled by the
Federal Reserve Board from statistics on value of construction con-
tract awards collected by the F. W. Dodge Corporation showed a rise
to 135 in 1928, followed by a slump to 26 in 1933 with a moderate
upturn to 32 in 1934.
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Production and index numbers of the principal mineral commodities of the United States, 1931-34

Production

Index numbers

(1925-29 average=100)
Commodity 5 .
1931 1932 1933 1934 1931 1932 1933 1934
Metals:
[075) 4] 7] PRI short tons.. 521,000 272,000 225,000 244,000 30 25 27
Lea do-... , 000 265, 000 3 300, 000 59 39 39 45
Zinc.. 292, 000 207, 000 306, 000 355, 000 49 35 52 60
Gold.. 2, 396, 000 2, 449, 000 2, 556, 000 13, 075, 000 105 108 112 1135
Silver. 30, 932, 000 23, 981, 000 , 003, 000 131, 400, 000 50 39 3 151
Pig iro 17,813,000 8, 518, 000 14, 353,000 185, 633, 000 4 22 38 41
Aluminum._...._... 89,000 52, 000 43, 000 37,000 101 59 49 42
Total metals, weighted average. I - 54 31 39 143
Fuels:
Petroleum..... barrels. . 851, 000, 000 785, 000. 000 906, 000, 000 1909, 000, 000 104 11056
NAtural 88 - oo M cubic feet..| 1,686,000,000 | 1,556,000,000 [ 1,555 000,000 11, 950, 000, 000 113 105 1056 1131
Bituminous coal.... short tons..|328, 089, 000, 000 |309, 710,000, 000 {333, 631,000,000 | ! 358, 395, 000, 000 72 59 63 168
Anthracite_..___...... do....| 69, 647,000,000 | 49, 855,000,000 | 49, 541,000,000 | ! 57, 385,000, 000 79 66 66 176
Total fuels, weighted average......._. - S RN PN 88 78 85 191
Nonmetals:
FS17 3] o) 1150 R, long tons.. 2, 129,000 890,000 1, 406, 000 1, 421, 000 109 46 72 73
Portland cement_._ barrels.. 125, 000, 000 77,000, 63, 000, 000 177,700, 000 74 46 37 146
Lime....-. short tons.. 2, 708, 060 1, 960, 000 2, 269, 000 12,407,000 61 44 51 154
Sand and gravel______._._._._ 0. 153, 479, 000 , 000, 107, 800, 000 1118, 000, 000 78 61 56 157
Building sb0me. - - e ie e cubic feet. . 21, 461, 000 16, 624, 000 11, 512,000 19,000, 000 51 36 128
Slate. e ceciaaan - short tons.. 368,000 284, 260, 000 233, 53 41 38 34
Gypsum.._ do.... 2, 559, 000 1,416,000 1, 335, 00 1, 536,000 26 29
Crushed stone - do_... 72, 624, 000 52, 000, 000 45,000, 1 57, 600,000 83 59 51 166
Salto...._.. do.... 7, 358,000 6, 408, 000 7,605,000 7,612,000 82 98 99
Total nonmetals, weighted average. - - L 76 51 46 152
Total minerals, weighted average ..o e 78 62 68 174

1 Subject to revision.
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. Domestic production.—Mineral production during 1934 continued
the upward trend begun in 1933. The index of quantity production,
based on the 1925-29 average as 100, reached 74 in 1934 after dropping
to a low of 62 in 1932, All groups of minerals, as well as virtually all
individual commodities, shared in the rise during 1934. Fuel produc-
tion was relatively steady during the depression and was the principal
factor in maintaining the relatively high level of the index for all
minerals, as metals, particularly, and nonmetals dropped sharply.

The index for fuel production was 91 1n 1934 (1925-29 average=100)
after reaching a low of only 78 in 1932. Natural-gas and petroleum
production were the principal stabilizing factors in the fuel group.
Natural-gas production remained above the 5-year predepression
average and in 1934 was 31 percent above that level. Petroleum
dropped only to 90 in 1932 and rose to 105 in 1934. Bituminous coal
aatndp anthracite had less satisfactory indexes—59 and 66, respectively,
in 1932 compared with 68 and 76, respectively, in 1934.

The curve of metal production during the past 5 years has been
the lowest of the mineral groups. After reaching a low of 31 in 1932,
however, the index rose t0 43in 1934. Gold has been the one exception
to the relatively low production record of the metals; during the past
5 years the output of this metal remained above the 1925-29 average
continuously, and in 1934 the index was 135. Pig iron reached the
lowest point of any commodity, dropping to 22 in 1932 but rising to 41
in 1934. Copper, with a production index of only 25 in 1933, reached
its low point a year later than most minerals, but the index increased
slightly to 27 in 1934. Aluminum was the only principal metal that
did not show a rise during 1934. Silver production showed the largest
relative rise, increasing from 23,003,000 ounces in 1933 to 31,400,000
ounces in 1934, or a rise in the index from 37 to 51.

The production index for nonmetals, which remained under the all-
minerals index during the past few years, did not reach its low point
(46) until 1933, and then increased to 52 in 1934. Salt was the only
nonmetal that showed a semblance of stability during the depression.
The production of each of the other nonmetals in at least 1 year during
the past 5 dropped either close to or considerably below half of its
1925-29 average annual production. In 1934, however, production of
every principal nonmetal except building stone and slate increased

over 1933.
" Prices.—Prices of mineral commodities rose sharply in 1934, and
for the first time in the last 10 years the minerals price index was
higher than the index for wholesale prices of all commodities, based on
1926 as 100. Mineral prices during the last decade in general have
followed the trend of all wholesale prices, although they tended to be
somewhat lower until 1934. The sharp increase in mineral prices in
1934 probably was due not only to the price stabilizing features of the
codes of fair competition but also to the general upward trend of all
prices. The total minerals index, however, did not start upward until
1934, whereas the wholesale price index began to rise a year earlier.
This was due almost entirely to the depressing influence of fuel prices
during 1933, particularly that of petroleum which dropped from an
average of 87 cents per barrel in 1932 to 67 cents per barrel in 1933.
All groups of minerals, however, including fuels, as well as almost
every important mineral commodity, showed a definite upward trend

during 1934.
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Wholesale price index of all commodities compared with price indexes of total minerals.
metals, fuels, and nonmetals, 1926-34

[1926=100]

1925 | 1926 | 1927 | 1928 | 1929 | 1930 | 1931 | 1932 | 1933 | 19341

Metals..- 103 | 100 92 89 96 85 73 64 67 79
Fuels. 94 | 100 83 78 78 76 60 61 56 72
‘Nonmetals. . 101 | 100 96 93 91 88 79 73 81 88

Total minerals......ooooco_oo._ 97 | 100 87 83 86 79 66 64 62 76

‘Wholesale price of all commoditiess..; 104 | 100 95 98 95 86 73 65 66 75

1 Subject to revision. 2 From U. 8. Bureau of Labor Statistics.

The metals price index, which reached 79 in 1934 and was above
the all-minerals and the general wholesale price indexes, has followed
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FIGURE 4—Trends in prices of all minerals, metals, fuels, and nonmetals compared with the wholesale
price index of all commodities, 1925-34. Wholesale price index from U. S. Bureau of Labor Statistics.
closely the trend of wholesale prices since 1929, although the rise in
metal prices since 1932 has been more rapid than wholesale prices.
Gold has been the only important metal, in fact, the only important
mineral, except sulphur, that has not shown a decrease in price durin,
the last 10 years; had it not been for the stability in the price of gols
the index of all metal prices would have been even lower during the
depression. Since 1932, however, all the principal metals except alu-
minum have shown an upward trend. Copper increased from an
average of 6.3 cents per pound in 1932 to an average of 8.0 cents in
1934; lead from 3.0 to 3.7 cents; zinc from 3.0 to 4.3 cents; gold from
$20.67 an ounce to $34.95; pig iron from $14.80 a long ton to $16.93,
and silver, which made the Jargest relative increase, jumped from

28.2 cents an ounce to 64.65 cents.
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The fuel price index of 72 (1926=100) in 1934 remained below both
the index of all minerals and the wholesale grice index. Improvement
during 1934 was rapid, however, compared with 1933, when the fuel
index was 56, the lowest point reached during the depression for any
of the 3 groups of minerals. The drop in the price for petroleum in 1933
was the most important factor in the general decline of fuel prices,
although the bituminous coal price was also comparatively low.
Anthracite and natural gas maintained a higher degree of stability.

Prices of nonmetals on the whole held up better during the depres-
sion than any of the other mineral groups, and in 1934 the price index

* stood at 88, or 12 points above all minerals and 13 points above whole-
sale prices. Prices for many of the nonmetals were relatively steady
during the last few years, particularly for sulphur, which has been

uoted at the same price—$18 per ton—since 1926. Many of the
%uilding materials also held up fairly well, such as sand and gravel,
building stone, crushed stone, and gypsum. The low point for non-
metals was reached in 1932, but since then the price curve has been
sharply upward. Cement probably was the most important factor in
this rise, as the average factory value jumped from $1.01 per barrel
in 1932 to $1.52 in 1934. :

Prices and index numbers of the princz;pal mineral commodities of the United States?
9,

Index numbers (1925-29
N Average prices average=100)
Commodity
1931 1932 1933 1934 1931 | 1932 | 1933 | 1934
Metals:
Copper ! oo .. cents per pound..| 9.1 6.3 6.4 8.0 61 43 43 54
Lead 1 do. 3.7 3.0 3.7 3.7 53 43 53 53
Zine 1 do. 3.8 3.0 4,2 4.3 56 44 62 63
Gold2 ... dollars per ounce..| 20.67 | 20.67 | 25.56 | 34.95 100 | 100 | 124 169
Silvers.... --.-cents per ounce..| 29.0 28.2 35.0 64.65 48 47 107
Pigiron1_.__ dollars per long ton..| 16.01 | 14.80 | 14.86 | 16.93 8h 80 80 91
Aluminum . __._____ cents per pound..| 21.0 19.5 19.0 19.0 87 81 79 79
Total metals, weighted average....... 76 67 70 82
Petroleum 4___.__.__ dollars per barrel._| 0.65 0.87 0.67 | 50.99 45 47 5
Natural gas 6__cents per M cubic feet_.| 23.3 24.7 23.7 |823.5 104 | 111} 106 | 5105
Bituminous coal 7_dollars per short ton..| 1.54 1.31 1.34| 81.82 79 67 593
Anthracite 7. do 4.97 4,46 4,17 54,24 93 84 78 580
Total fuels, weighted average ..—----| .| ....__|...____[-__..___ 70 71 65 583
Nonmetals:
ulphur 8_________ dollars per long ton__| 18.00 | 18.00 | 18.00 | 18.00 102 102 | 102 102
Portland cement %__dollars per barrel._| 1.11 1.01 133 | 8152 68 62 82 93
Lime_____...__ dollars per short ton-.| 6.90 6.28 6.28| 37.06 80 73 73 382
Sand and gravel 10 _____________. do.... .56 .48 .49 8 57 93 80 82 595
Building stone 10_dollars per cubic foot..| 1.30 121 1.33 5,95 104 97 | 106 576
Slate 10_________ dollars per square foot..| 8.52 7.43 6.32 7.54 79 69 59 70
Gypsum 11_______ dollars per short ton..| 2.02 2.09 1.92 1.89 86 89 82 81
Crushed stone 10_________________ do.... .97 .90 .86 5,95 93 87 83 591
Salt 10_. do. 2.93 3.11 2.93 3.00 88 93 88 90
Total nonmetals, weighted average. 82 76 84 891
Total minerals, weighted average. 73 71 69 584

1 The prices for copper, lead, zine, pig iron, and aluminum are weighted averages, for each year, of all
os of primary metal sold by producers.
3 The price for gold in 1931-32 i3 $20.671835 per duncs, the Treasu%legal coinage value for fine gold from
Jan. 18, 1835, to Jan. 31, 1934; the price in 1933 is $25.56 and 1934, $34.95 per ounce, the average
weiﬁ‘hted yearly U. 8. Governmaent prices.
3 The price for silver in 1931-33 is the average New York price for bar silver; in 1934 the Treasury buying
price for newl‘y mined silver, $0.64646464--per ounce.
4 Bureau of Mines average value at the well.
§ Subject to revision.
¢ Bureau of Mines average value at points of consumption.
7 Burean of Mines average value at the mine.
8 Average quoted prioe, f. 0. b. mine.
? Bureau of Mines average factory value.
10 Bureau of Mines average value at plant or point of sleiPment.
U Bureau of Mines average value of crude, at point of shipment.
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Prices in 1934 increased at a faster rate and continued to hold a
better position relatively than production according to index numbers
calculated from the 1925-29 annual average as 100. Early in the
depression prices of minerals in general fell more rapidly than produc-
tion. They were more stable in 1932 but production continued
downward, and since then prices have held better than production.
The value index, of course, has remained below both prices and
production, and since 1933 has moved upward.

Prices of metals, which fell considerably during the past 5 years,
have been relatively higher than production. The metals price
index dropped only to 67 in 1932, whereas the production index
touched 31 for that year. Both production and prices of metals,
however, have improved considerably in the last 2 years, although
prices are still relatively more stable than production; the production
index in 1934 reached only 43, whereas the index for prices rose to 82.
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FIGURE 5.—Trends in production and prices of all minerals, metals, fuels, and nonmetals in the United
States, 1930-34.

The value index, which was lower than the other indexes during the
past 5 years, continued the upward trend started in 1933.

Comparison of trends of quantity, price, and total value of mineral production inthe
Unaited States, 1930-34

[1925-29 average=100]

Metals Fuels Nonmetals Total minerals

Year
Total

Total | Quan-
value

value| tity

Total | Quan-

Total | Quan-
value| tity

value| tity Price

Price

100 | 100 | 100 100 | 100 | 100 100 | 100 | 100 100 | 100 100
88 88 88 88 83

1 Subject to revision.

As contrasted with the metals, the production of fuels has been
more stable than prices during the past 5 years, and in 1934 production
remained relatively higher than prices. The lowest point to which the
fuel production index dropped was 78 in 1932, whereas the price index



REVIEW OF THE MINERAL INDUSTRY 9

for fuels fell to 65 in 1933. Fuel prices, however, in 1934 rose at a
much faster rate than production, and the index touched 83 although
the production index was even higher (91). The value index for
fuels continued steadily downward from 1930 to 1933, inclusive, but
it changed its trend in 1934 owing to the sharp rise in prices.

Like the metals, prices of nonmetals were much more stable during
the depression than production and since 1931 have continued to
remain relatively higher than production. The index of nonmetals
prices dropped only to 76 in 1932, but the index of production was
51 and declined in 1933 to 46. Prices of nonmetals in the past 2
years have risen sharply, and the index reached 91 in 1934, virtually
the same level as in 1930. Production, on the other hand, showed
only a moderate increase—from 46 in 1933 to 52 in 1934—virtually
the same level as in 1932. The value index for nonmetals, of course,
has continued below the price and production indexes, and after a
sharp drop from 1930 to 1932, inclusive, the trend has been upward
through 1933 and 1934. - '

Employment and pay rolls.—Economists ! of the Brookings Institu-
tion computed the total number of persons engaged in the extraction
of minerals in 1929 as 1,113,000. This figure covered wage earners,
proprietors, and salaried officials and was the sum of the number on
the pay rolls during the maximum month for each industry as re-

ported by the Census of Mines and Quarries, United States Bureau

of the Census; data on oil-well and gas-well employees were taken
from the General Report on Occupations. In addition 254,000
persons were employed in associated industries, such as petroleum
refining, smelting, and manufacture of coke, cement, and lime, which
trade usage commonly includes with the mineral industry. Total
employment in all mineral industries, therefore, was about 1,367,000
persons.

Complete data on employment since 1929 are not available, but
the Bureau of Labor Statistics maintains indexes to show trends of
~—employment and pay rolls-in several branches of the mining industry.
" These data indicate that both employment and pay rolls in bitumi-
nous-coal and anthracite mining and petroleum production held up
well from 1929 to 1934 compared with manufacturing industries, but
r(réetagifero;ls and quarrying and nonmetallic mining dropped sharply.

ee fig. 6.

In t%rms of 1929 as 100 the index of employment in bituminous-
coal mining stood at 77.2 in 1934; anthracite, 59.6; petroleum, 77.7;
metalliferous, 41.6; and quarrying and nonmetallic, 48.9. No gen-
eral index for mining is available, but an approximate weighting of
the available figures gives an index of about 69 for 1934. This index
applied to the 1929 total indicates that the mineral industries in 1934
employed about 950,000 persons.

ata collected by the Bureau of Mines on actual number of men
employed during the year in bituminous-coal and anthracite mining
reveal a higher level of employment in 1934 than that shown by the
trend of Bureau of Labor Statistics indexes. According to prelim-
inary figures about 450,000 men were employed in bituminous-coal
mining in 1934 and 106,000 in anthracite mining, declines of 11 and
30 percent, respectively, compared with 1929. These figures indicate
that the total number of men employed in mining industries in 1934

1 Nourse, E. G., and associates, America’s Capacity to Produce: Brookings Inst., 1934, p. 147,
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may have reached 1,100,000. The apparent discrepancy between
trends shown by figures of the Bureau of Labor Statistics and those
collected by the Bureau of Mines reflects a difference in methods of
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FIGURE 6.—Trends in employment and pay rolls in bituminous-coal, anthracite, metalliferous, and quarry

& and nonmetallic mining, and petroleum production compared with general indexes of employment and
pay rolls in manufacturing industries, 1929-34. All data are from U. S. Bureau of Labor Statistics; the

. general indexes have been recalculated with 1929 as 100.

statistical collection. The annual indexes of the Bureau of Labor

Statistics are averages of monthly data for each industry, whereas

the Bureau of Mines figures represent the actual number of men

employed for any length of time during the year.



REVIEW OF THE MINERAL INDUSTRY 11

World production.—Mineral production of the world during 1934
continued the upward trend, Il’>oth in quantity and value, which
started from the low point of 1932. Virtually every principal mineral
commodity shared in the general rise, in fact, recovery in both quan-
tity and value of mineral production has been relatively greater in
the rest of the world than in the United States.

Nickel, gold, and petroleum have shown the largest gains in quan-
tity of production over the predepression 5-year average. The large
gain in nickel production, which in 1934 amounted to 157 percent of
the 1925-29 average, was due largely to the increased demand for
nickel by European steel producers. The trend of gold production
has been continuously upward during recent years, and in 1934 the
index reached 139. The greater purchasing power of virtually all
currencies during the depression, as well asmt%le increase in the actual
price of gold in some countries during recent years, probably have
been the most important factors in expansion of gofd production.
World production of petroleum has likewise continued to remain
above the 1925-29 average, and in 1934 the index number stood at
120. The world production for each of the important nonferrous
metals continued the upward trend started in 1933, and the index
for the entire group in 1934 reached 82 compared with 63 in 1932,
the low point of the depression period. Production of coal and lignite
has been relatively stable during the depression and in 1934 stood at
88 percent of the 1925-29 average, after reaching a low of 78 in 1932.
Production of pig iron dropped lower during the past 5 years than
most other principal mineral commodities, and the index of world
production was only 46 in 1932 but a substantial gain in tonnage
during 1933 and 1934 raised it to 71 in 1934. World production of
silver reached its low point (63) in 1933, a year later than most
minerals; since then the trend has been upward, and in 1934 the
index stood at 71.

World production of tmportant metals and fuels, 1925-84

Copper, lead, zinc,
aluminum, tin, and Pig iron Gold
nickel
Year
Index Index Index
Short tons numbers 1 Short tons numbers ! Ounces numbers !
1925-29 (average).-------...| 5,536,000 100 94, 784, 000 100 19, 401, 000 100
1930. 5, 688, 000 103 88, 381, 000 93 20, 836, 000 107
1931 4, 582, 000 83 61, 442, 000 65 22, 209, 000 114
1932 3, 462, 000 63 43, 682, 000 46 24, 151, 000 124
1933 3, 876, 000 70 54, 224, 000 57 24, 962, 000 129
1934 3. 4, 561, 000 82 67, 295, 000 71 27, 000, 000 139
Silver Coal and lignite £ Petroleum
Year Ind Ind Ind
ndex ndex ndex
Ounces  |ymbers?| Shorttons |yympers|  Barrels  |oyherst
1925-29 (average)..---oooo-- 254, 377, 000 100 | 1, 506, 000, 000 100 | 1, 248, 000, 000 100
1930. 248, 708, 000 98 | 1, 559, 000, 000 © 98| 1,412, 000, 000 113
1931 195, 920, 000 77 | 1,387, 000, 000 87 | 1,373, 000, 000 110
1932. 164, 893, 000 65 | 1, 241, 000, 000 78 | 1,310, 000, 000 105
1 160, 987, 000 63 | 1,292, 000, 000 81 | 1, 443, 000, 000 118
1934 2 e 180, 000, 000 71 | 1,397, 000, 000 88 | 1, 500, 000, 000 120
AY

11925-29 average=100. 1 Subject to revision. \
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The quantity and value of world mineral production, exclusive of
the United States, did not show as severe a decline during the depres-
sion as that registered by the United States; likewise mineral produc-
tion in the rest of the world has been relatively higher than in this
country. It has been estimated that the total value of production
of all minerals in the rest of the world in 1932 amounted to about
$4,000,000,000 but increased to about $7,400,000,000 in 1934, a rise
in the index from 48 to 89. The value of the United States produc-
tion, on the other hand, amounted to $2,461,000,000 in 1932 and
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FIGURE 7.—Trends in quantity and value of mineral production in the Urited States compared with other
countries of the world, 1930-34. .

increased to about $3,350,000,000 in 1934, a rise in the index from
44 in 1932 to only 60 in 1934.

Value of mineral production in the United States and the world, 1925-34
[Value in billions of dollars. Index numbers based on 1925-29 average=100]

United States Other countries ‘World total
Year Ind Ind Ind
ndex ndex ndex

Value | umber | VAlU® | number | VAIU® | number
1925-29 (AVerage) oo ooocoeeeoaes 5.7 100 8.3 100 14.0 100
1930 o e 4.8 83 7.7 93 12.5 89
1931 i 3.2 55 5.8 70 9.0 64
1932 oC 2.5 44 4.0 48 6.5 46
1933______ 2.6 46 5.0 60 7.6 54
19341 3.4 60 7.4 89 10.8 ki

1 Subject to revision.

The index of the quantity of metals and fuels produced in all other

countries was 110 in 1934 after declining only to 92 in 1932. In the
United States the comparable index reached 77 in 1934 after droppin

to 64 in 1932. The production of fuels both in the United States ang
abroad was steadier than the production of metals during the depres-
sion. The United States lagged behind the rest of the world in rela-
tive production of both coal and petroleum in 1934; the petroleum
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indexes stood at 105 for the United States and 156 for the rest of the
world, while the coal and lignite indexes were 69 for the United States
and 99 for the other countries. The United States made the poorest
showing in the metals group; the index of production in 1934 was only
43 compared with 109 for rest of the world. Gold was the only im-
portant metal in the United States which has not remained well below
the 1925-29 average. The United States index for gold production
in 1934 was 135; the copper index was 27; pig iron, 41; aluminum, 42;
lead, 45; silver, 51; and zinc, 60. This is in marked contrast with the
total for other countries where, except for silver, the index of which
was 77 in 1934, the metals were either above the 1925-29 average or
very close to it.

Index numbers comparing quantity production of important metals and fuels in the
United States with other countries of the world, 1930-34

[1925-29 average=100]

Copper Lead Zine Gold

Year
United Other | United Other | United Other | United Other
States |countries| States |countries| States |countries|{ States |countries

78 117 87 110 83 125 100 108
58 110 59 99 49 96 105 116
30 81 39 90 35 78 108 127
25 103 39 90 52 93 112 131
27 131 45 102 60 111 135 140
Silver Aluminum Pig iron Total metals

Year
United Other | United Other United Other | United Other
States |countries| States |countries| States |countries| States |countries

Year

United Other United Other | United Other United Other
States |countries| States |countries| States |countries| States |countries

89 103 103 136 100 109 95 109
73 95 98 138 88 103 78 99
60 89 90 139 78 98 64 92
63 92 104 142 85 101 71 97
69 99 105 156 91 110 7 110

1 Subject to revision.

82 103 131 111 79 105 82 109
50 86 101 94 47 79 54 94
39 73 59 72 22 65 31 81
37 72 49 70 38 73 39 90 -
51 77 42 90 41 95 43 109
Coal and lignite Petroleum Total fuels Total Eg{:ls and






STATISTICAL SUMMARY OF MINERAL PRODUCTION

By M. B. Crark anp E. T. SrUurY

Mineral products of the United States, 1933-34 1

1933 1934
Product -
Quantity Value Quantity Value
. METALLIC
Aluminum ....pounds..| 85,126,000 | $16, 174, 000 74,177,000 | $14, 094, 000
Antimonial lead..._.. short tons (2,000 pounds). .. 217,805 @ 216, 607 ®
Antimony: -
Metal do (D) @9 D) @9
Ore (concentrates) do. 1,133 (%) 897 5
Bauxite..o.....___.. long tons (2,240 pounds).- 154,176 923, 259 157, 838 1,129, 053
Cadmium. ...pounds._ 2, 276,933 ©) 2,777,384 ®)
Chromite long tons.. 843 - 11,585 369 4,653
Copper, 6 sales Value. . ..o oooee .. pounds_.| 449,999, 143 28,800,000 | 488,454, 107 39, 076, 000
Ferro-alloys. long tons._ 421,423 28,653, 794 428,798 34,634, 957
IGrﬂld' troy ounces..| 72,556,246 | 8 65,337, 648 73,075,192 | 7 107, 631, 700
on:
Ore ¢ long tons..| 24,624,285 | 463,776,033 25,792,606 | 466,483,846
Pig. " do....| ' 14,853,197 | 213,347, 583 15,632,619 | 264,653,746
Lead (refined), ¢ sales value.....____ short tons.. 259, 616 19, 212, 000 299, 841 22, 188, 000
Manganese ore (35 percent or more Mn)
. long tons.. 919,146 9 466, 285 26, 514 571,748
Manganiferous ore (5 to 35 percent Mn) .
long tons.. 191, 631 529, 204 221, 822 621, 090
Mercury: :
Metal._._.....__.__ flasks (76 pounds net) .. 99,669 9 572, 666 15,445 1, 140, 845
Ore. short tons._. (10) ) (10) ()
Nickel do-.-. 126 | 62,913 157 108, 414
Ores (crude), old tailings, ete.: ;
Copper. do 8, 385, 000 (1 (12 (i
Copper-lead and copper-lead-zine. . . ... do.._. 126, 000 [ (12 (1)
Dry and siliceous (gold and silver)....do 8, 680, 000 (u 12 (n
Lead do. 3, 213, 000 () [N ()]
Lead-zine. do. 4, 894, 000 (1) (12 (1)
o Zine........ I do... 3, 236, 000 w ) oy
Platinum and allied metals (value at New York
City).... troy 51, 539 1, 631, 000 47,274 1, 686, 000
Silver 18 do 23,002, 629 8,050, 920 31, 384, 218 20, 274, 205
Tin (metallicequivalent).._..______ short tons._. 3 92,400 9 . 9,600
Titanium ore: .
Tlmenite. o [Q ® 8) (®)
Rutile. 0. (B (B l) 3
Tungsten ore (60 percent concentrates)....do 895 514, 234 2,049 1,791, 316
Uranium and vanadium ores............._ do.... 105 4,119 ®) Q
Zing, % sales value do.... 3086, 010 25, 705, 000 355, 366 30, 561, 000
Total value of metallic products (approx-
imate) 411, 300, 000 542, 100, 000

1In this general statement certain of the figures represent shipments rather than quantity mined, and
some of the figures for 1934 are preliminary and subject to revision. .

i F represent antimonial lead produced at primary refineries from both domestic and foreign pri-
mary and secondary sources; no figures for value of antimonial lead available. Estimate of value of primary
antl&nogsy and lead contents of antimonial lead from domestic sources included in total value of metallic
products.

a 3 All from foreign ore in 1933 and largely from foreign ore in 1934; Bureau of Mines not at liberty to publish

gures.

4 Value not included in total value. .

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

¢ Product from domestic ores only.

7 According to Bureau of the Mint. Valued in 1934 at $35.00 per ounce.

8 Includes $52,842,300, calculated by Bureau of the Mint at legal co! value ($20.67+ per ounce), plus
8192,14{9:,3gdpremium, calculated by Bureau of Mines at average weighted price ($25.56 per ounce).

X4 3
1 Figures not available.

11 Figures showing values not available.

18 Figures for 1934 not yet available.

13 According to Bureau of the Mint. 15
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Mineral products of the United States, 1933-3/—Continued

1933 1934
Product
Quantity Value Quantity Value
NONMETALLIC
Arsenious oxide. short tons..| 11,797 $636, 132 15,623 $797,278
Asbesto: do 4,745 130, 677 5,087 158, 347
Asphalt:

Native do 313,135 1, 705, 310 440, 852 2, 365, 750

Oil (including road oil) 4. oo do.... 2,122,458 | 415,946,191 2,515,628 | 423,413,386
Barite (crude) do 167, 880 852, 611 209, 1,109, 378
Borates (naturally occurring sodium borates and

1 nite) short tons.. 188, 047 3,436,377 242, 500 4,822,014
Bromine. pounds.. 10, 147, 960 2, 040, 352 15, 344, 290 3,227,425
Calcium-magnesium chloride.._. ... short tons.. 57,813 893, 442 76,719 1,153, 159
Ger t, barrels (376 pounds net)..| 64,715,171 86, 172, 365 76,367,000 | 116, 446,000

y:

Products 4. - 94,726,786 |- oooo__o..._ 116, 171, 631

Raw 4 short tons.. 1,840,173 | 46,840,617 2,187,263 | 48,197,253

Bituminous ¥ _ oo do....| -333,630,533 | 445,788,000 | 358,395,000 | 652,279,000

Pennsylvania anthracite......._...._- do....| 49,541,344 , 718, 405 57, 385, 243, 312, 000
Coke * do-...| 927,589,194 |+9122,95], 057 31,821, 576 | 4 159, 425, 674
Diatomite and tripoli 16 e . do.... 20,878 50, 383 20, 5 329,
Emery do_._. , 12, . 189 1,
Feldspar (crude) - - - cccoeeocmammann-. long tons.. 150, 633 778,826 154, 188 853, 136
Fluorspar. - _ short tons.. 72,930 1,039,178 85, 786 1, 391, 405
Fuller’s earth. do 9 224,152 , 080, 220, 264 2, 085,
Garnet for abrasive purposes_-----cocea-- do.... 2,794 224,717 2, 591 214, 815
Gems and precious stones.... [0 T O — ()]
Graphite:

AmOrphouS. cceeecomceocmmonnd short tons.__ (18) (1) (18 (18)

C alline pounds (18 (18)
Grindstones and pulpstones._....... short tons_. 14,176 444, 2 12, 630 463,
Gypsum. do 1,335,192 | 11,927,478 1,536,170 | 13,761,977
Helium cubic feet_ . 19 (9) (19) 9)
Lime. short tons.. 2, 269, 280 14, 253, 659 2,407, 000 16, 996, 000
ﬁ?gnesite [(C 1505 5 . do.... 108, 187 40, 100, 973 730, 6

ca:

Scrap do 8, 751 98, 159 7,719 99, 791
Sheet- o o ceoeeemecommeemceeee pounds__ 364, 540 53,179 583, 528 90,
Millstones y 387 | 10,101

Mineral paints:

Natural pigments 20__ . _._.____| short tons. . (20) (%) (20) (20)

Zine and lead pigments 2. ___._...._. do.... 129, 355 13,193, 627 114, 661 12, 617, 296
Mineral waters gallons sold._. [ @) ) (¢U)
Natural gas M cubic feet_.|1, 555,474,000 | 368,540,000 |1,950, 000,000 | 405, 000, 000
Natural gasoline. gallons__|1, 420, 000, 000 368, 000 |1, 521, 100, 000 58, 000, 000
Qilstones, ete short tons__ 587 96, 597 396 04,419
Peat do @) (&) 40, 544 214, 185
Petroleum . o - ooceeeooeens barrels (42 gallons)..| 905,656,000 | 608, 000,000 | 909,345,000 | 900, 000,
Phosphate rock. long tons_. 2,490, 312 7,872,362 2, 834, 523 10, 040, 005
Potassium salts. short tons_. 22 139, 067 5, 296, 793 22 114, 122 2,813,218
Pumice__. do.... 61, 220 241, 56, 169 207, 058
Pyrites long tons._. 284,31 769, 942 432, 524 1, 216, 363
Salt__. short tons__ 7,604,972 22, 318, 086 7,612,074 22, 850, 797
Sand and gravel:

QGlass sand do.... 1,781,423 3,011, 023 1, 920, 000

Sand (molding, building, etc.) and gravel 65, 000, 000

short tons_.| 105,973,926 50,061,887 | 111,080,000
Sand-lime brick 2 thousands 22,904 195, 318 41,408 355, 560

4 Value not included in total value.
9 Revised figures.

1 Figures obtained through cooperation with Bureau of the Census.
15 Includes brown coal and lignite, and anthracite mined elsewhere than in Pennsylvania.
16 Figures represent tripoli only. - Value of diatomite included in total value of nonmetallic products;
Bureau of Mines not at liberty to publish figures.
17 No canvass. Estimate of value included in total value of nonmetallic products.
18 Value included in total value of nonmetallic products; Bureau of Mines not at liberty to publish figures.
1 Value included in total value of nonmetallic products. For details of production in fiscal years see

chapter of this volume on Helium.

20 Canvass discontinued after 1915, Value of iron ore sold for paint included under last item (‘ Unspeci-

fied”)

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

2 Equivalent as K30,
8 According to Bureau of the Census.
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Mineral products of the United States, 1933-3/—Continued
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1933 1934
Product
Quantity Value Quantity Value
NONMETALLIC—continued
Silica (quartz) short tons.. 11,153 $71,048 18, 293 $129, 965
Slate. do.... 259, 620 2, 696, 185 232,730 2,707,928
Stone. : do..._| 70,222,210 80, 945, 608 86, 617, 000 94, 456, 000
Sulphur. _-long tons.__ 1, 637, 368 29, 500, 000 1,613,838 28, 900, 000
Sulphuric acid (60° Ba; copper and .
zinc smelters short tons.. 656, 102 4,337,983 575, 660 4,227,096
Talc and ground soapst ceedo____ 9166,023 | 91,731,882 138, 905 1, 450, 685
Total value of nonmetallic products (ap-
- proximate).. 2, 132,900,000 |- oeooooo-. 2,793, 300, 000
SUMMARY
Total value of metallic product 411,300,000 |-oooooooooo . 542,100, 000
Total value of nonmetallic products (exclusive
of mineral fuels) 449,350,000 |__._.-________ 534, 600, 000
Total value of mineral fuels. 1, 683,550,000 |--cooooooooo 2, 258, 700, 000
Total value of “unspecified’’ (metallic and non-
metallic) products (partly estimated) ... ____|.. ... __.____ 10,900,000 |- oo 2 14, 600, 000
Grand total approximate value of mineral ‘
products 2, 555,100,000 |- oo 3, 350, 000, 000

9 Revised figures.

% Includes for 1934 the value of bismuth, cadmium compounds, chats ($504,910), flint lining for tube mills
and pebbles for grinding, iodine ($342,957), iron ore sold for magnets, iron ore sold for paint ($26,151), lithium
minerals ($20,980), new ingot magnesium, natural magnesium hydrate (brucite), natural magnesium salts
($1,266,325), calcareous marl ($22,236), greensand marl ($209,27%), micaceous minerals ($123,796)(, molybde-

num ($6,502,000), selenium, silica sand and sandstone (finely ground) ($1,392,173), sodium salts

carbonates

and sulphates) from natural sources ($1,402,338), tantalum ore ($968), tellurium, and an estimate of the
value of miscellaneous mineral products, statistics for which are not collected annually by the Bureau of

Mines.
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MINERALS IN INTERNATIONAL TRADE

Unequal distribution of minerals.—Eighty percent of the total
world production of the 28 major minerals of commerce is required
to maintain the industries of only eight countries.! This fact reveals
the unequal distribution of mineral resources and indicates the
importance of all national policies that influence unrestricted move-
ment of minerals in international trade.

Influence of national policies.—In the past the unhampered course
or flow of mineral raw materials from the principal world sources of
supply to industrial consumer nations has been determined broadly

~by economic considerations that may be identified with the free-trade

school of thought. Recently, however, it has been altered seriously
by a variety of restrictive and, in some instances, experimental
national regulations that affect domestic development, importation,
and exportation; in consequence the customary flow of minerals and
metals in international trade is being deflected, with losses to estab-
lished trade and investments. In some countries high-cost and
marginal mineral enterprises are coming into production; although
these do not appear justified by competitive conditions in world
markets, they are supported for reasons of national defense or because
of a forced or voluntary effort to achieve national self-sufficiency.
Large world surpluses of mineral production and refining capacity thus
are being created, which must be taken into account in considering
the problems of domestic mineral producers.

As a nation the United States produces more of many commodities
than it can consume, and in recent years frequent inability to dispose
of existing stocks in some instances has forced a reduction of current

! Furness, J. W.. Mineral Raw Materials: Bur. For. and Dom. Commerce, 1929, p. 1.
19
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output. The Planning Committee for Mineral Policy appointed by
President Roosevelt in April 1934 has stated that—

The primary objectives of any foreign mineral policy of the United States are
obviously (1) to facilitate imports, at low cost, of minerals not produced in the
United States in sufficient abundance or proper grade to supply domestic needs,
and (2) to secure markets for the few minerals existing in large quantities in the
United States and efficiently produced in excess of its own requirements.

Opinions of the Planning Committee for Mineral Policy concernin
international aspects of mineral policy, as set forth in the Nation

METALS )
ONITED TGERMANY] FRANCE | oneou | JAPAN [BELGUM | TaLY | SPain
AlBICIDIAIBICID|A[BICIDIA[BICIDIAIBICID|AIB [CIDIAIBICIDIAIBIC
ALUMINUM =omommeneemme ] 1@ ®|® ]
ANTIMONY wesmmesmseemecmen @ ] @ (4 ® ®
CHROMITE soormmmemseremsosmsms - @ CIK
COPPER -+ v €O
ey A -
LEAD seoeesensssmmmsesacmarcan S ]
MANGANESE wsremmmemene [2(e]

o[>

®o

A
@

0[0[0[0]o!
@

.
ole|olole
o
®

e ee®eo @0
[el[ (e
0000 eee 060ee/o
® e
0®®ee

olo|e|e
o

z
(2]
X
m
T
E
i
!
H
i

DOROO0

%
=
;
™M
2
65
3

BELGI

g

ITALY | SPAIN

,.
>Z|
B
MM

Oloj«°

® (o€ [ [>

>
&
®0
O
|
o
0

@|O]
[)(g]
)

ASBESTOS ~-mevomme | T@
BARITE+ssrerrereememeee
CHINA CLAY——memr

FLUORSPAR —==-==r=
GRAPH|TE ==
GYPSUM sereimemes — @
MAGNESITE —erm —
Y ———
NATURAL NITRATES ole
PETROLEUM-—~—~ [@

PHOSPHATES —wemwees [@
POTASH worrmmreres | @] | |®
PYRITES smmomreemoron ®
SULPHUR w-merroeeee [@
TALC AND SOAPSTON e e |e e

O From within the political boundaries of the home country:
© From sources either politically or commercially controlled by the home country:
A-Minerals available for export. . . . .
B-Minerals adequate to meet domestic demands without appreciable excess
or deﬁcien?.
C-Minerals inadequate to meet domestic demands, or so located or of such
grade as to require draft on foreign sources. = .
D-Minerals for which the country depends almost entirely on foreign sources.

°
o

o 00 ®©® |O

®
oee e [Oe

e| |O
®

L ]
e (@
900 o oeoee0ee (e o0

®@0/®[0[0[0|0[0] |O]
L)

F1GURE 8.—Indicated ability of important consuming countries to supply their needs for principal industria
minerals. Data prepared by the Bureau of Foreign and Domestic Commerce.

Resources Board report of December 1, 1934, pages 441-449, have
been drawn upon freely by the authors of this chapter.
Interdependence of nations.—The accompanying chart (fig. 8) illus-
trates the extensive interdependence of nations for mineral supplies.
Service of Bureau of Mines.—To assist industry to procure mineral
raw materials of which the domestic supplies are inadequate to meet
normal demand and to aid producers of those mineral commodities of
which the United States has an exportable surplus, basic statistics on
foreign mineral production must be readily available. Such data
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should be continuous, cumulative, and on a uniform basis to permit
comparison. Since 1917 the United States Government, first through
the Geological Survey and later through the Bureau of Mines, has
collected, compiled, and published mineral production statistics of
foreign countries and maintained a comprehensive bibliography relat-
ing to foreign mineral deposits and industries. For a detailed account
of this phase -of Bureau activity, see Minerals Yearbook, 1934, pages
13-15. Heretofore the Bureau has prepared, every 5 years, sum-
mary tables covering the variety and quantity of minerals produced
by all foreign countries in the past half decade. The latest available
report of this type is Mineral Production of the World, 1924-29, by
L. M. Jones; it appears in Mineral Resources of the United States,
1930, part I, Bureau of Mines, pages 859-962. Those who may wish
to carry forward the compilations given in the 5-year country sum-
maries are referred to the following list of the principal tables on world
production presented in this volume, with page numbers:

Page Page Page
Aluminum._ ______ 430 | Feldspar__.__.____ 1113 | Phosphate rock___ 1059
Antimony________ 545 | Fluorspar________ 1105 | Platinum.________ 570
Arsenic__________ 5564 | Graphite____._.____ 1219 | Potash__________ 1160
Asbestos_________ 1121 | Gypsum._________ 963 | Pyrites_ .. _____ 1027
Barite___________ 1132 | Ironore_ ... _____ 406 (Salt_ ... _____ 1042
Bauxite__._______ 430 | Pigiron________._ 411 | Sulphur__________ 1021
Briquets_________ 718 | Lead.____.______ 93 € e 1076
Cadmium-________ 591 | Magnesite______. 1170 | Tin___ . _______ 515
Chromite________ 529 | Manganese- - ... 482 | Titanium________ 606
Coal .o __________ 647 | Mercury.--.--—-__ 460 | Tungsten________ 496
Cobalt___._______ 594 | Mica_.___...___.__ 1186 { Zine_ - .. __.____ 118
Coke____________ 682 | Molybdenum.__.__ 488
Copper-- ... 68 | Nickel .. _____ 572

In addition to these production data, the Bureau of Mines hence-
forth will compile trade statistics of foreign countries, that is, detailed
figures covering exports from the principal producing countries and
imports into the major industrial or consuming nations. Facilities
-are now available for compiling more accurate-and inclusive informa-
tion from foreign countries on the production of, competition in, and
market demand for mineral commodities, and it is hoped that such
information will furnish a more comprehensive basis for production
adjustments, marketing procedure, and the establishment of domestic
mineral policies. Data so obtsined throughout the year will be re-
leased annually in World Summary of Production and Commerce in
Minerals, a publication designed to supply in concise and handy form
a comprehensive statistical digest of the production and trade in
minerals of the various countries of the world. Additional nonstatis-
tical economic information will be obtained through the consular
offices of the State Department and foreign offices of the Depart-
ment of Commerce, analyzed by the Bureau’s commodity specialists,
and published in the commodity chapters of Minerals Yearbook.

NATIONALISM AND MINERAL SELF-SUFFICIENCY

Self-sufficiency and national defense primary forces—The desire for
economic self-sufficiency and for assured national defense may account
for the determined trend toward nationalism and a resultant closed-
door policy in the mineral field evident in many countries during 1934.
In the past year or two an additional compelling factor has been the
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effort to protect currencies and international trade positions. . In the
- present state of world affairs, perhaps the dominant encouragement
of nationalism is fear of extortionate prices and of being cut off from
essential supplies in an emergency. Nations less fortunate than the
United States in their endowment of natural resources have been
trying to safeguard their position. For example, France requires
importers of nitrates to keep a 3-month supply in stock and has forced
the erection of petroleum refineries by -means of oil import regulations.
There is reason to believe that Great Britain, the U. S. S. R. (Russia),
Japan, Germany, and France have imported raw materials for the
manufacture of ferro-alloys in quantities that exceed their normal
requirements. According to Chalmers,?

During 1934 there was much activity abroad in the changing of tariffs, the
adjustment of import quotas and exchange allotments, and in the negotiation of
trade agreements between various countries. Allowing for certain exceptions,

however, the net outcome appears to have left the general trade-control structure
of the world as a whole about as restrictive as it was at the outset of the year.

In some countries, notably. Germany, the situation has become more
complicated because of developments during the year. On the other
hand, modification of exchange-control systems of important Latin
American countries has eased somewhat the restrictive effect upon
their foreign trade. '
Economic dependence on foreign sources—A nation’s dependence
upon foreign sources for its mineral raw materials may be due to de-
ficiency rather than to complete lack of domestic supplies, to shortage
of desirable grades, or to disadvantageous location of domestic re-
serves in relation to markets. For one or another of these reasons the
dependence of the United States upon specific countries for certain
minerals, as shown in the following table, may be considered in the-
light of applied economics, that is, the purchase of necessities wher
the market is cheapest. :

Mineral commodities in which the United States is wholly or parily deficient and
principal foreign sources of supply

Commodity Principal source Alternate source
Antimony. . China Mexico.
Asbestos Rhodesia, Union of South Africa, U. 8. 8. R.
Barite 1. - Netherlands.
Bauxite British Guiana.
Chinaclay 1. -
Chromite.____

Greece, New Caledonia, Cuba, Portuguese
Africa, Turkey, U.S.S. R.

Fluorspar ! . ________________ Germany.__.____________ France, Spain.

Graphite 1. Mad I Ceylon, Japan, Mexico.

Magnesite ! -| Austria._. 'Czechoslovakia, U.S. S. R.
Manganese.. - - - Brazil, India, Gold Coast, Cuba.
Mereury. oo Spain.._ Italy.

Mica !l India_..._. Canada, Madagascar.
Nickel... . 1 New Caledonia.

yrif -| Canada.
Talc 1. Ttaly_. France, Canada.
Tin British Malaya__._______ Hong Kong, Netherlands, United Kingdom.

Tungsten _.| China Bolivia, Burma.

. 1 Adequate reserves exist in the United States but their location with reference to centers of consumption
is disadvantageous or their grades are not fully adapted to our uses. .
2 Domestic requirements for nitrate can be met entirely by synthetic production if necessary.

2 8(3}113.1mers, Henry, Foreign Tariffs and Trade Controls During 1934: Commerce Repts., Feb. 9, 1935,
p. 83.
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These so-called “deficiency” and/or “strategic’” mineral raw ma-
terials are necessary for balanced industrial production in peace and
become vitally essential in war. It will be noted that the list of min-
erals for which the United States depends wholly or partly on foreign
sources includes several that are abundant in this country. For some
minerals, such as magnesite, the domestic deposits are of adequate
size and suitable grade, but are so remote from centers of consumption
that foreign supplies moving on low ocean-freight rates can be laid
down in the United States at much lower delivered prices than do-
mestic supplies can be shipped to points of consumption. However,
this country more nearly approaches self-sufficiency in minerals than
any other nation if the latter is considered from the angle of control
of resources within the confines of the country and not from the view-
point of political and commercial control of deposits throughout the
world. Many studies have been made concerning certain minerals
of which the domestic supply is inadequate. Proposals to provide
stock-pile reserves of tin and manganese received considerable atten-

- tion during 1934, and details thereon will be found in the separate

commodity chapters of this volume. The National Resources Board
concluded that although tariff protection has been used to stimulate
domestic production of several minerals, figures on annual imports
and domestic output since the tariffs became effective indicate that
such protection has in general failed in its objective and that domestic
production has not been stimulated to the point of assuring adequate
supplies in an emergency. On the contrary, the Board states, im-
portation of high-grade ores from the great supplies available in for-
eign countries continues despite the tariffs. '

~ ECONOMIC FORCES TEND TO MODERATE STRICT NATIONALISM

* Trade revival needed.—In most highly industrialized countries the
lag in revival of trade with other countries appears attributable, in
part at least, to the absence of any material change as yet in the spirit

of intense nationalism that became accentuated during the depression

and to the Government restriction of imports, by various means, that
has characterized the trade policies of many countries during the past
few years. An additional factor is the spread of industrialism among
the so-called “backward nations”, which has induced vital changes
in their national policies. The rebuilding of a broader flow of inter-

national trade is predicated on recognition of distinct limits to the

expansion of home markets. Hope for removal of trade barriers
has been raised recently by the negotiation of reciprocal agreements
between individual countries. The program initiated by the United
States Government under authority granted by Congress through the
passage of the Trade Reciprocity Act of 1934 involves the negotiation
of a series of such trade agreements. The sponsors of this program
hope to revive the flow of international trade through a progressive
series of reciprocal trade-liberating agreements.

The commercial policy of the United States, as indicated by the
Department of State,® 1s designed to accomplish two objects: (1)
Mutual and reciprocal reductions in trade barriers and (2) removal
or prevention of discriminations against American commerce. The

3 Department of State, Policy of the United States Concerning the Generalization of Tariff Concessions
under Trade Agreements: Press release, Apr. 1, 1935. )
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first of this series of agreements was that between the United States
and Cuba, which became effective September 3, 1934; the second
agreement, between this country and Brazil, was signed at Washing-
ton on February 2, 1935; a third agreement, with Belgium, and a
fourth, with Haiti, were concluded early in 1935. Certain mineral
commodities were involved in the first three agreements negotiated,
and details may be found in the individual commodity chapters
in this volume.

Exchange restrictions.—Significant factors in the congestion of
international trade generally during 1934 were the exchange restric-
tions imposed by several countries. American Consul Lester L.
Schnare, Hamburg, Germany, has reported *

Importers’ allotments of foreign exchange with which to pay for oil imports
were reduced steadily during 1934 and were practically cut off in September.
The importers were compelled (1) to stop importing, or (2) to allow the payments
for their imports to accumulate in reichsmarks in Germany, or (3) to arrange
for the purchase of German goods in exchange for the imports, unless they could
import from countries with which Germany has arranged clearing agreements
that avoid the effect of the exchange restrictions. The German Government has
refused, with rare exceptions, to provide foreign exchange to pay for incoming
shipments of mineral oils, notwithstanding that they are classed among the
basic necessities.

To avercome the adverse effect on its foreign trade of restrictions
previously placed on the sale of foreign exchange, Germany negotiated
a number of clearing agreements with other countries during 1934.
These clearing agreements, a form of credit arrangement, were
expected to stimulate German export trade with the signatory
countries. However, the actual result of these agreements has been
an increase in German imports from those countries with which
Germany has clearing agreements and a decided decrease in imports
from nonsignatory countries, particularly the United States and
Great Britain, with no material change in the status of export trade.

Barter transactions.—The steady growth of barter transactions
continued throughout 1934. The following few examples of recent
barter transactions may illustrate the degree to which this type of
arrangement has invaded international trade: Iran (Persia) has
placed orders in Sweden for rolling stock to the value of 5% million
kronor, or approximately $1,428,900, and bridge materials to the
value of 4 million kronor, or about $1,039,200, in exchange for agri-
cultural produce; France has exported to England 78,000 tons of
pit props in exchange for 120,000 tons of coal; Italy is building two
30,000-ton liners for Poland in exchange for coal; Spain is importing
Polish fuel for her Biscaya blast furnaces in exchange for ore.®

Trade agreements—With respect to minerals, a number of agree-
ments cross national boundaries and exercise considerable control
of the production and marketing of these products. In certain
instances these are primarily agreements between the producers and
in some respects create an international trust or monopoly. In
other cases, the governments of producing countries have become
parties to the agreement and lend their authority to the measures of
control initiated. According to the National Resources Board,

A certain amount of unified commercial control, international in scope, is a
natural consequence of the limited number of large sources of supply. For
4 Bureau of Foreign and Domestic Commerce, International Petroleum Trade: Vol. 4, no. 4, Apr. 15,

1935, p. 9.
5 Metal Bulletin (London), Apr. 2, 1935, p. 8.
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some minerals there is already an approach to world monopoly by single companies
or cooperating groups of companies or cartels, as illustrated by nickel, vanadium,
aluminum, potash, ashestos, mercury, sulphur, natural nitrates, bismuth, and
diamonds. For others, ownership is more divided but still in sufficiently few
hands to make world cooperation potentially possible. In this category may be
mentioned copper, iron, lead, oil, tin, and manganese. International combi-
nations which may be classed as cartels have from time to time been formed for
raw steel, zine, copper, pig iron, sulphur, ferromanganese, aluminum, lead, mer-
cury, diamonds, magnesite, nitrogenous fertilizers, tin, and for semifabricated
and manufactured commodities, such as steel rails and tubes, and portland
cement. i

In the opinion of the Board, cooperative action among mineral
producers in different countries may be desirable, and its encourage-
ment rather than hindrance by the governments might combat
the present trend toward exaggerated economic nationalism. Pro-
tection of consuming interests is essential and can be accomplished,
states the Board, through effective representation in the operation
of international agreements, and by publicity of current statistical
data. Late in 1934, the International Tin Committee, representing
only producers, announced that it would appoint an advisory board
composed of representatives of the principal consuming interests in
the major consuming countries.

On March 29, 1935, announcement was made ® that copper pro-
ducers representing companies having an aggregate current pro-
duction of more than 75 percent of the total foreign primary output,
exclusive of U. S. S. R. (Russia) and Japan, had negotiated the latest
international agreement involving minerals. The conference that led
up to the final agreement dealt exclusively with the foreign situation
and did not consider production or sales within the United States,
as the latter market is covered by the Code of Fair Competition for
the Copper Industry, approved on April 21, 1934, Complete accord
was reached by the participants upon the subjects of production
control, marketing methods, and trade practices. Subject to certain
contingencies, the term of this agreement is June 1, 1935, to July 1,

1938. Details concerning this agreement will be found in the chapter
on Copper in this volume.

¢ Engineering and Miniog Journal, April 1935, p. 189
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Utah 38 South Dakota. - _cooooooa. 43
WS - s
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¥ Washington . __ . 44

GOLD

. Unated States- price for gold—in 1933—35.—The Minerals Yearbook, -
1934 (pp. 25-35), covers in detail the nearly world-wide increase in
the currency price of gold that began in September 1931, when
Great Britain went off the gold standard, the failure of this movement
to affect the price for newly mined gold in the United States until
August 9, 1933, and the United States Treasury regulations affecting
the price of newly mined gold to June 1, 1934. The Treasury price
of gold per fine ounce from January 1 to January 15, 1934, was $34.06;
from January 16 to January 31 it was $34.45, and beginning February
1 it was increased to $35. The average weighted price for the
calendar year 1934 was $34.95; for 1933 it was $25.56. The price in
1935, to June 1, has remained at $35. .

Effect of price on gold mining.—The uncertainty of the price in 1933,
coupled with physical factors, such as lack of development and normal
exhaustion of certain ore bodies plus lowering of grade mined as the
price increased, resulted in an increase in gold produced in 13 Western
States and Alaska of only 0.1 percent for 1933 over 1932. The value
increase (using $20.67-4 for 1932 and $25.56 for 1933) was 23.79 per-
cent. The seeming lack of assurance of permanence in price after
February 1, 1934, brought little new capitaf into gold mining in 1934,

27
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but the treatment of lower-grade ore at established gold mines and
the reopening of small mines—lifted out of the submarginal (below-
profit) class to a near-profit or profit class—resulted in increases in
1934 as shown in the following table.

Mine production of gold in the United States, by regions, 1933-34, in terms of
recovered metals

[Compiled by Chas. W. Henderson]

Fine ounces Value
State or territory Changein1934 | ygaa 1934 Change in 1934
1933 194 T (atlifﬁ (at :3:.95 e
Quantity ge; ounce) ‘| ounce) Dollars ee(:lt

‘Western States and
Alaska:

79,992, 611 165, 000. 00| --85, 007. 39|--106. 3/$2, 044, 611] $5, 766, 750| -3, 722, 139|-}-182. 0
613, 578. 85| 719, 063. 92|--105, 485. 07| +4-17. 2|15, 683, 075| 25, 131, 284| -9, 448, 209 +60. 2
242,827.70| 324,923.32| +-82,005. 62| 4-33.8| 6,206, 676| 11,356, 070| 45, 149, 394| +83.0

64, 592. 23 1 83, 600. 00| +19,007. 77| +-29.4| 1,650,977| 2,921,820| 41, 270,843 +77.0

57,822, 201 1 97, 822. 00| -39, 999. 80| -69. 2| 1,477,935| 3,418,879| 1,940, 944|-+131.3

98, 590. 2811 143, 800. 00| --45, 209. 72| +45.9| 2, 519,968| 5,025,810 +2, 505, 842| 4-99.4
26, 474.09| 27,307.01 +832.92] 43.1 676, 678| 954,380  4-277, 702 4-41.0
20, 517,326 1,178,220\ 660, 894|-}-127. 8

Oregon.«ceee--.. , 239. 66 33, 711. 59| -+-13,471. 93| +66.6 7,3
Sou 512,403. 77| 486,118.97| —26,284.80 —5.1(13, 097, 040 16, 989, 858| -3, 892, 818| +4-20.7
........... 358.74 +358.74) . | ________. 12, 538 +12,538 . ____.
109, 129. 55| 136, 581. 52j -1-27, 451. 97| +25.2; 2, 789, 351 4,773, 524| 41,984,173 +71.1
4,562.68)  8,301.83| +3,739.15 4-82.0] 116, 622 200,149 4173, 527|4-148.8
2,199.95] 4,871.36] -2,671.41|4-121.4 56, 231 170,254] 4114, 023|4202.8
1,832,418.57(2,231,460.26(--399, 046. 69| -+21. 8(46, 836, 490 77, 989, 536|4-31, 153, 046| --66.5
Alaska.____..._. 3457,274.00|2 537, 281.83| -80,007.83| +-17.5|11, 687,923 18,778,000( +7,090,077| +60.7
Total..--..._ 2,280,687.5712,768,742.09|+479, 054. 52| +20.9(58, 524, 413] 06, 767, 536|+ 38, 243, 123| +65.3
3.97| 2,780.71 +2,776.74] (® 101 97, 186 497,085 (3
558. 40 969. 91 411, 51| +73.7 14, 272| 33,898 +19, 626|-1+137.5
13.50) e ~13.50] ... 2] IR —345] .-
724, 64 508. 70 —215. 94| —29. 8| 18, 522 17,779 —743| —4.0
Pennsylvania_... 208. 98 623. 00 +414. 02|4198. 1 5,342 21,774 <16, 432|-4-307. 6
South Carolina.. - 234, 57 642. 03 +-407. 46|4-173. 7 5,996 22,439 416, 443|4-274. 2
Tennessee. - .- 223.49 455. 00 +-231. 51|--103. 6| 5,712 15, 902 10, 190|4178. 4
Virginia__._____ 32.22 667. 10, +634.88| (3) 824 23, 315 422,491 (3)
1,009.77| 6,646.45( --4,646.68|+4232. 4 51,114 232,293 +-181,179(+354.6
Central States:
Michigan..._.... 9. 68, 58. 63 -48. 95(+-505. 7| 247 2,049 -+1, 802{+729. 6
Philippin_e Islands. |4 279, 535. 00|¢ 332, 974. 00 +53,439. 00| --19. 1] 7, 144, 915| 11, 637, 441 +4, 492, 526/ +4-62.9
Puerto Rico---.... 27.00 57.00 +30.00[+111. 1 690 1,992 1, 302{+188. 7

279, 562. 00| 333, 031. 00| +53, 469. 00| +19. 1| 7, 145, 605| 11, 639, 433 +4,493,828| +62.9
2.571,259.02'3,108,478.17 +587, 219. 15| +20.9)65, 721, 379108, 641, 311(-+42, 919, 932| +65.3

1 Subject to slight revision.

? Refinery receipts.

3 Increase more than 1,000 percent.
¢ Refinery figures.

GOLD MINING IN THE UNITED STATES

Study of the two tables by J. P. Dunlop that follow indicates 1
the trend in the source of gold in the United States from 1922 through
1933, showing clearly the importance of copper ore as a source of
gold from 1923 through 1929, and (2) the average recovery of both
gold and silver in ounces per ton by classes of ore in 1933. Complete
returns for 1934 show that the output of dry and siliceous ore in-
creased in California to 2,299,699 tons and that the recovered grade
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dropped to 0.193 ounce of gold per ton and increased to 0.335 ounce of
silver per ton; in Colorado production of this class of ore increased to
1,164,575 tons with a drop in recovered grade to 0.259 ounce of gold
per ton and an increase to 1.23 ounces of silver per ton; in South
Dakota the output increased to 1,520,699 tons and recovered grade
dropped to 0.312 ounce of gold per ton while in Utah it increased to
478,119 tons and the recovered grade decreased to 0.15 ounce of gold
and 4.09 ounces of silver per ton. A study of these tables and avail-
able data for 1934 indicates that the price of $35.00 per fine ounce for
gold will add to the unknown (unmeasured, but known to be rela-
tively small compared to the large reserves of copper ore) siliceous-ore
reserves but that, unless the known (large and sampled) reserves of
copper ore containing gold (and silver) are worked, the annual United
States production of gold in ounces will not continue to show material
ncreases.

Gold produced in the United States, by sources, as reported by mines,
1922-33, and total fine ounces !

Copper-
Dry and lead and. : Total
Year . Placers [“siliceous Cog;l;er- Lead ore | Zinc ore | copper- Lea:ﬂ;zme fine
ore . lead-zine ounces 2
ores
Percent | Percent | Percent | Percent | Perce: Percent | Perce:

23.46 68. 06 5.71 1.54 0.12 0.11 1.00 | 2,293,251
22.95 62.79 11.30 1.58 .14 .16 1.08 | 2,404,913
18. 44 65. 56 12.70 1.63 .01 .08 1.58 | 2,444,331
18.91 61.30 15.08 2.18 .02 .24 2.27 | 2,307,374

58.03 16.36 2.05 .05 .15 2.86 | 2,232,526
21.42 55.17 17.45 1.97 .07 .12 3.80 | 2,107,032
19.41 55. 67 19.31 1.67 .01 .32 3.61 | 2,148, 064
19.83 52.17 22.24 1L.81 .06 .19 3.70 | 2,058,993
20. 59 59.27 15.57 1.24 .02 .15 3.16 | 2,138,724
20. 36 66. 16 9.65 .79 .05 2.99 | 2,224,729
23.37 69. 53 4.4 .68 2.18 | 2,330,020
25.17 67.77 4.59 .59 01 .01 1.86 | 2,303,709

1 Philippine Islands and Puerto Rico excluded.
1 Includes U. S. Geological Survey figures for Alaska.



Ore produced in the

United States and average recovery tn fine ounces of gold and stlver per ton, 1 929-33 1

Copper-lead and cop-

Dry and siliceous ore Copper ore Lead ore Zinc ore per-lead-zine 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 Gold [Silver| -
Alaska. oo ooo_ 4,171,000] 0.053| 0.08f- oot omo oo eco e cccm oo e e et e e 4,171,000
i 090] .257| 1.41 888,508 0.053| 2.38 11,029] 0.251 12.67| oo oo|ecmome| oo ome e e eaaa e
1,281,843 274 28] 38,176 .030] .13 1,257 .177( 16.74|  816| 0.064] 0.63] = 8] 1.859] 20.13| o __|cecec|omeaas 1,322,100
741,900( . 309 89 91,133 .042( 16.27 2,604 1.770| 15.73| ... |..._.-|---..| 66| .017| 14.91| = 9,792|______ 845, 4
131,187| .309| 1.15 17| .737| 4.71| 630,305 1,190, 851
00| .048 07| 2328,000( ... 15 RSSO PSR (RVSIOII IRV NOUURUN FRPRRRpR (RORUPIOUpIN SUURU FRPRSUPRPINS) PRI PPN SR 328,
167,237 250 1.21 491,893| .009| 3.28 7,425 862, 486
448,984| .178| 1.74| 1,197,498| .010{ .08 1,583 1,678,454

150,007( .
5,275 . 676

1, 100, 707

1,071 .342| .06
2,869| .248| .06/ 4703,536| .001 (1] PR PRI (RSSSUNS E CO N ORI POUSON (SR S s B € N PR (" s 706 405
8, 680 376| .180| .42 8,363,586 .013| .70, 717,649 1,182,311 .036| 5.20(19,192,723
P22 ] [ P L5 51 (R P 3.74 6.16] . |aeeoa. 100. 00
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8,329,009 .177 52| 30,966, 550 .007| .31 894 636 ...... 3 1,484,530| .045| 4.6941, 985 920
7,767,289| .161 1.13| 41,723,797; .008| .33| 1, 380 641 . 5 2,604,926/ .026| 5.01 53 972 449
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1 Tllinois, Missouri, Philippine Islands, and Puerto Rico excluded; quantity of crude ore containing gold and silver unknown.
7 Includes only copper ore that yielded silver.
3 Includes 42,510 tons of current slag fumed.

4 Includes pyritiferous magnetite ore {from Pennsylvania yielding 2,158 tons of copper concentrates.
8 Zinc ore and lead-zinc ore yielded no gold or silver.
6 Includes low-grade pyritiferous magnetite ore from Pennsylvania; excludes ore containing no gold or silver.
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Alaska.—Two large mining operations in Alaska will continue to
assure a stabilized gold production for that Territory—the low-grade
Alaska Juneau lode mine, and the 5 modern floating dredge boats of
the Fairbanks Exploration Co. in the Yukon district and the 3
modern dredges of the Hammon Consolidated Gold Fields at Nome,
both subsidiaries of the United States Smelting, Refining & Mining
Co. The following excerpts from the annual reports for the calendar
year 1934 of these operations give a clue to their future.

The Twentieth Annual Report of the Alaska Juneau Gold Mining
Co. for the year ended December 31, 1934 (dated Mar. 5, 1935) says:

The profit of $2,221,315.48 earned in 1934, before depreciation, was 20 percent
greater than that earned in 1933. This increase occurred in spite of a 15-percent
dei:gease in gold production and was due entirely to the advance in the price of
gold.

The gold production fell off because the ore from the South Orebody, about
90 percent of the total mine production, was of lower than average grade, and
at the same time the increase in production of deep level ore was but nominal.

At this date the production of ore from the lower levels is 15 percent of the
total mine output, and the indications are for an improvement in grade of South
Orebody ore, though not to the peak level of previous years. The expectation
for the forthcoming year is a gold output that will maintain present dividend
payments, provide for some abnormal capital expenditures, and permit an increase
in cash surplus. ,

Successful negotiations were completed for the purchase of all mining claims,
power plants, and all other physical property in Alaska, belonging to Alaska
Mining & Power Co. There was paid for this property 84,703 shares of Alaska
Juneau Gold Mining Co. stock, which was bought in the open market and used
for this special and specific purpose. .

The extension of the Alaska Juneau workings into the newly acquired property
began immediately after the purchase was completed. The development and
preparatory mining work will be pressed and a block of ground will be prepared
for large-scale production. This program will be the first of several in the
development of this property, but it will not be 100 percent completed for about
' 3 years, although some production will begin well before that time has elapsed.

The ultimate future of this property will not be known until developments have
extended into those areas of the property about which little is known at present.
The immediate advantage arising out of the ownership lies in reduced power
costs; the ultimate advantages are a prolonged life for our operations, with an
_increase in their scale providing development results justify. .

The general superintendent’s report follows with its usual statistical and
general information. It will be noted that no work was done on outside prospects
in British Columbia or Alaska, although a number of properties were investigated.
Some work was done on a property in Oregon, but this venture will be abandoned.
Your company has taken over the management of a group of properties in
California and will have a preferred position for acquiring ownership in case
development work indicates a promising future. )
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Alaska Juneau Gold Mining Co., Alaska, 1934
STATEMENT OF EARNINGS AND PROF?I’;I‘ ggn LOSS FOR YEAR ENDED DECEMBER
31, .

Production revenue (gross recovered values):

From 128,015,257 fine ounces gold_________ $4, 465, 354. 31
From 86,458.27 fine ounces silver__________ 53, 842. 93
From 1,662,894 poundslead. .. __.______ 63, 361. 73
——— §4, 582, 558. 97
Less operating and marketing costs_.________________________ 2, 409, 046. 61
Gross profit from produetion_ . _____________________ 2, 178, 512. 36
Other revenue:
Interest and sundry. ... .. ___. 68, 250. 87
Less other costs:
Stock-transfer expense_ ... ... $13, 096. 70
Outside prospeeting._ - _______ 7, 351, 05
—_— 20, 447. 75
i 47, 803. 12
Profit before depreciation and income taxes..__.______ 2, 221, 315. 48
Sustained plant depreciation...__.__.______ 99, 243. 07
Accrued income taxes for year____________ 199, 306. 48
—_— 298, 549. 55
Net profit before depletion_. ________________________ 1, 922, 765. 93
Deduct common dividends paid in 1934 .. _________ 1, 760, 549. 10
i 162, 216. 83
Surplus at December 31, 1933 (as adjusted) ... .___.__.__.___ - 2,706, 634. 06
Surplus at December 31, 1934 (before depletion) ... _.__.__ 2, 868, 850. 89
Development and preparatory mining work done by Alaska Juneau Gold Mining Co.,
Alaska, 1934
. Square
Drifts Inter- Bull- feet of
Leve oo | Raises | Po¥dSTimedlatel S5 | 30808 | winses| Tetal | siops
cuts bers cut out
No. 00 south. 154 10 |, 164 |occeeees
No. 1 south. 901 217 13| 1,131 f._._.
No. 2south_______________ 589 | 1,130 988 53| 2,769 | 17,916
Sublevel south 90 90
No. 3south. 179 39 55 8 281 |
No. 4 south 756 139 895 (.-
No. 4 north 48 265 313
X 343 117 460
No. 7 north - 270 305 80 655 |-
No.8north. .co.o._____ 42| 2,162 119 24 | 2,347 | 24,396
No. 9 north. 519 91 54 664 |-
No. 950 north_ 811 296 13 1,120 ..
No. 10 north. _—___________ 1,104 | 1,018 [oeooo_ 437 13 281 foeeeeoo 2,803 | 2,961
b 5383 | 5019 | 2,180 | 437 13 405 255 | 13,692 | 45,273
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Complete record of all underground ';uork done in the Alaska J uneaw mine Jrom the
beginning of 1911 to the end of 1934

Slope
Dags Inter: | b0 der| domng | Sta- | Total, | Stope.
an: s B 'owder| aozing o ota! stope
Year cross- | Raises | Winzes md“;}}:;“ drifts | cham- | tions | feet |cut out,
cuts bers square
feet
326

JRSER IR 3,950 |-caccean
........ 2,954 | cacene-
{3 £ 7 P—— 420 | 5740 | 53,997
3,000 1 I 864 | 16,775 87,943
1,986 2,645 |________ 1,531 | 22,577 | 110, 261
9,012 212 279 | 23,741 14, 261
132 | 1,386 125 8| 5501 | 54,068
714 | 2,087 273 10,814 | 33,996
279 | 4,322 93 232 9, 53
200 1,814 |_.__.___ 99 3,082 | 11,238
172 ,907 60 52| 5553 | 33,48
450 91| 10,442 | 16,428

514 | 1,689 46 98 | 10,160 | 27,
404 11,883 | 81,203
147 | 2,589 10, 57, 548
287 | 2,729 54 60 | 12,596 | 32, 251
315 | 2,603 45 24 | 15085 | 60,967

1,532 42 82 | 12,527 .
517 | 3,733 36 18 | 13,185 | 63,072
774 | 2,368 60 201 | 13, 22,099

123 850 244 254 | 18,196

376 | 1,328 377 286 | 20,733 | 56,873
437 | 2,180 405 13 | 13,692 | 45,273
MTotal .o . 106,022 | 95,520 | 3,791 | 11,171 | 49,903 | 2,072 | 5,098 (273, 577 | 986, 929

The amount of work done in previous years and the amount of work done dur-
ing the year 1934 in the 53 winze area of the North Ore Body below Gold Creek
Tunnel Level, together with the average gold assay value for each level, are
shown in the table below:

1930-33, inclusive 1934 Total

Gold Gold Gold !

Feet assay Feet assay Feet assay
4level ___ $3.81 94 $3.81
3.28 .. 148 3.28
190 460 $0. 88 1,871 165
1.95 270 133 2,647 1.8
2.27 2,323 L7 7,994 L07
180 519 101 3,239 167
162 811 . 60 3,480 138
10 level 134 1,335 L21 7,329 132
Total drifts and winzes.........---- L81 5,718 129 26,802 170
Total diamond-drill holes. . L17 550 110 5, 065 L16
Totdl development. . - -ceceeooo 170 6,268 L27 31,867 L6l

1 Based on $20.67 per ouncs,

The work of enlarging the main shaft to four compartments, each 6% feet by
614 feet inside the timber, was completed in early July. It had been expected to
complete all station work, both on the No. 4 Level and at the No. 10 Loading
Station, while enlarging the shaft was in progress, but for various reasons this
was not found expedient. It was not until August that the stations were ready
for installing the hoist and accessories and the gates at the loading pocket. En-
larging the shaft and cutting the stations required the breaking and handling of
18,000 cubic yards of solid rock.

In August the work of installing the 800-hp. hoist in the Main Shaft was begun,
and at the same time work was started on the installation of the loading and
dumping devices. On November 21 the installation was completed to a point
where hoisting was begun. After only a few hours use, defects appeared in parts
of the accessory equipment, and several weeks’ time was lost in securing and
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installing replacements. Since then the hoist has been operating smoothly and
efficiently and has performed fully in accordance with all expectations.

Labor.—As in the previous year, there was an abundant supply of labor,
although the number of skilled miners applying was not large. Many applica-
tions for employment were received by letter, but the policy of hiring men locally
was adhered to.

On July 1, in order to assist the Government in its policy of spreading employ-
ment, a 6-day work week was adopted. Owing to this and a further increase in
development and construction work, the number of employees on the pay roll
for the last half of the year was some 200 more than in the previous year.

Owing to wage increases made to maintain the purchasing power of employees
under the shorter work week, the average daily wage was increased from $5.22 at
the first of the year to $6.05 at the end of the year. The average wage for the
year was $5.67, and the over-all cost per man per day was $9.82.

The Twenty-ninth Annual Report of the United States Smelting
Refining & Mining Co. for the year ended December 31, 1934 (dated
Mar. 27, 1935) contains the following comments on its Alaskan
operations:

At Fairbanks, Alaska, aided by favorable weather and a good supply of water,
the dredging season was about 8 days longer than last year, and a greater yardage
of gravel was dug than in any preceding year. While average grade of the gravels
dug was lower than last year, this being partly due to the inclusion of lower-grade
gravels made profitable by the higher price of gold, the output of gold was slightly
greater than in 1933. On the newly acquired dredging areas in the Fairbanks

» district, referred to in the report for last year, interior drilling has more definitely
proven the commercial values therein, while limit drilling has substantially in-
creased the extent of the probable dredging areas. Additional equipment neces-
sary to strip and thaw these areas in preparation for dredging was installed, and
stripping operations were started. The deep gravels in part of these new areas
will be dug by a large dredge now being designed for the purpose. The shallower
gravels will be dug by one of the smaller dredges.

As a result of the decision in 1932 to abandon the dredging fields at Nome,
Alaska, which decision was subsequently reconsidered, the dredging areas suffi-
ciently prepared for 1934 digging were limited, and only one of the three dredges
dug throughout the season, while a second dredge was started in the middle of
August. During the season an extensive thawing campaign was carried on, and
equipment was installed to increase the water supply necessary for this purpose.
Rehabilitation of the third dredge was completed by the end of the year. ~Further
acquisitions of ground were made. It is expected that all three of the dredges
will be in operation the coming season. As stated in previous reports, all earn-
ings from the Nome fields for the last few years, including 1934, have been set
aside in reserve to amortize the investment. In view of the previously reported
acquisitions of additional ground and the present outlook for continuing future
operations, effective with the season of 1935, the remaining balance of the in-
vestment, together with additions thereto, will be amortized on the basis of
available dredging reserves and the gold extraction therefrom, and resulting profit
from these operations, if any, after deducting the required reserves for amortiza-
tion, will be included in the reported earnings.

Another important producer in Alaska in 1934 was the Willow
Creek Mines, Ltd., in the Willow Creek district north of Anchorage.

Arizona.—The tonnage of ore treated in Arizona dropped from
25,860,772 tons (mostly copper ore) in 1929 to 995,728 tons (89 per-
cent copper ore) in 1933 but was 3,220,000 tons (88 percent copper
ore and 9 percent dry and siliceous ore) in 1934. The 202,318.14 fine
ounces of gold produced in 1929 was worth $4,182,287 at $20.67 per
fine ounce; the 165,000 ounces (45 percent from copper ores and 45
percent from siliceous gold ores) produced in 1934, at $34.95 per fine
ounce, was worth $5,766,750. The gain in ounces produced in 1934
over 1933 was caused by a large increase in the output of copper ores
and a material increase in the output of siliceous gold ore. Recoveries
from Arizona copper ores in 1929 were 0.007 ounce of gold, and 0.257
ounce of silver per ton; in 1933, 0.053 ounce of gold and 2.38 ounces
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of silver per ton. Dry andsiliceous ore (96,090 tons) treated in
Arizona in 1933 yielded 0.257 ounce of gold and 1.41 ounces of silver
per ton. The larger gold production of Arizona in 1934 resulted from
the resumption of milling of copper ore at the New Cornelia and
Miami Copper mines and the increased output of copper ore from
the Copper Queen Branch of the Phelps Dodge Corporation. There
was also a material increase in output of gold ore from the mines at
Oatman, Katherine, and Mammoth and from mines near Prescott,
Hillside, Wickenburg, Vicksburg, and Superior. The copper smelters
at Douglas, Clemenceau, and Superior continued operations during
1934, but the smelting plants at Hayden, Clifton, Miami, and Clark-
dale were idle. The Copper Queen Branch at Bisbee increased its
output of copper 26 percent and was, as in 1933, the largest producer
of gold in Arizona. It was followed by the Superior & Arizona Lease
at Superior, the New Cornelia at Ajo, the Tom Reed at Oatman, the
United Verde Extension at Jerome, the Magma Copper mine at Su-
perior (where there was also a marked increase in copper production),
the Big Jim at Oatman, the Gold Standard at Katherine, the Sheep-
tanks near Vicksburg, the Hillside near Hillside, the Gladstone-
McCabe near Prescott, the Tombstone group at Tombstone, the
United American at Oatman, the Montana at Ruby, the dredge near
Prescott, the New Year-Mammoth near Mammoth, the Ace southeast
of Phoenix, and the Tyro at Katherine. ~

California.—California produced 719,064 fine ounces of gold in
1934 compared with 613,579 ounces in 1933, an increase of 105,485
ounces. The increase from lode mines was 92,839 ounces, and the
increase from placer mines only 12,646 ounces. The placer increase
seemed to come from drag-line and power-shovel excavators and
small individual placers, as the output from floating dredges decreased
7,659 ounces, that from drift placer mines decreased 3,988 ounces,
and that from hydraulic placers increased only 4,787 ounces. The
Grass Valley-Nevada City district (chiefly lode gold) ranked first in
the State in gold production with an output of 192,819 ounces. The
- five Mother Lode counties—Amador, Calaveras, Eldorado, Mariposa,
and Tuolumne—contributed 163,564 ounces or 23 percent of the
State total (placer and lode combined). As usual, the bulk of the
production of lode gold came from old established operators. The
following 20 companies in the State, listed in order of output, produced
75.2 percent of the lode gold and 46.5 percent of the total California
gold output: Empire Star Mines Co., Ltd., Nevada County; Idaho
Maryland Mines Co., Nevada Countﬁ Argonaut Mining Co., Ltd.,
Amador County; Carson Hill Gold Mining Corporation, Calaveras
County; Mountain Copper Co., Ltd., Shasta County; Original
Sixteen to One Mine, Inc., Sierra County; Kennedy Mining & Milling
Co., Amador County; Montezuma Apex Mining Co., Eldorado
County; Central Eureka Mining Co., Amador County; Central
Tailings Co., Amador County; Golden Center, Nevada County;
Beebe Gold Mining Co., Eldorado County; Lava Cap Gold Mining
Corporation, Neva;gia County; Pacific Mining Co., Mariposa County;
Spanish Mining Co,, Nevada County; Middle Fork Gold Mining
Co., Eldorado County; Silver %wen Mining Co., Kern County;
Kenton mine, Sierra County; Cardinal Gold Mining Co., Inyo
County; and King Solomon Mines Co., Siskiyou County.

4744—35—4
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The production of gold by floating dredge boats was 194,051
ounces—approximately 27 percent of the gold output of the State.
The Natomas Co. with 6 dredges and the Capital Dredging Co. with
3 dredges, in the Folsom district, Sacramento County, and the Yuba
Consolidated Gold Fields with 5 dredges in the Yuba River district,
Yuba County, and 1 dredge in the Snelling district, Merced County,
were the largest operators and together produced over 75 percent of
the total dredge output.

Colorado.—The rising price of gold from August through December
1933 and continuance of the price of $35 per fine ounce from February 1
through December 1934 resulted in a revivification of Colorado gold
mining. If the price continues, lower-grade ores will become minable.
The result was most apparent in the old districts of Boulder County,
where production had been very low for many years. This county
increased its production from 4,402.51 ounces in 1933 to 17,536.48
ounces in 1934. Clear Creek and Gilpin Counties also increased
their output of gold but not in the same proportion as Boulder. The
largest increases were 25,721.31 ounces in Park County, where the
ore has been high enough in grade to make a profit at the old price of
$20.67 per ounce of gold and where the increased price affected only
placer output; 18,081.52 ounces in Teller County (Cripple Creek
district), where mining has been saved largely as an effect of the
increased price; and 13,133.97 ounces in Boulder. The largest
. decrease was 6,881.88 ounces in San Juan County. :

Eastern States.—The output of gold in the Eastern States was
6,646.45 fine ounces in 1934—4,646.68 ounces more than in 1933.
Placer mines yielded 874.34 fine ounces of gold compared with
663.37 ounces in 1933. One mine in Alabama and one in Virginia
produced more than half of the gold recovered in the Eastern States,
but few of the new mines or old mines reopened made a large output.
Mines in Alabama yielded 2,780.71 ounces of gold in 1934, which
was nearly as much as the combined output of Georgia, North Caro-
lina, South Carolina, and Virginia in that year. There was a small
production of placer gold, but the output was mainly lode gold from
the Hog Mountain Gold Mining & Milling Co. about 15 miles from
Alexander City in Tallapoosa County, which mined and milled more
gold ore in 1934 than the combined output of such ore in the southern
tier of Eastern States for many years. This mine was discovered in
1839. Its total production of gold in unknown, but its yield for the
period 1893 to 1915 is estimated at about $250,000.

Idaho.—Although ranking well as a silver- and lead-producing
State, Idaho’s past record does not place it among the prominent
gold-producing States. In 1934 it produced 83,600 ounces of gold,
an increase of 29 percent over 1933. Most of the increase (19,000
ounces) came from lode mines. The Boise-Rochester lode property
of the St. Joseph Lead Co. at Atlanta (a reopening during the last
few years of an old property) in 1934 was by far the largest gold
producer in the State, with an increase of 11,000 ounces over 1933.
The Yellow Pine Co. lode mine at Stibnite was the second largest
gold producer in the State, producing about the same quantity in
1934 as in 1933. Substantial increases in lode-mine gold were also
made at the Talache at Quartzburg, the Come Back at Pioneerville,
the Four Square at Murray, the Golden Chariot at Silver City, and
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the Grunter at Shoup. The Gnome lode property near Elk City
did not equal its 1933 production.

The output of 26,300 ounces from placers was an increase of 13
percent over 1933. More than half the placer yield was produced by
the two floating dredges at Warren, Idaho. The Idaho Gold Dredg-
ing Co. was third in rank for both lode and placer output, and the
Warren Creek Dredging Co. was fourth; the output of these dredges,
however, was nearly 10 percent less than in 1933. The increase in
placer-gold production was chiefly from the property operated by
McFarland and Witham near Placerville, Boise County.

Montana—Montana, which contains the camp with the largest
single total production in the United States—Butte, with its copper-
silver and zinc-lead-silver ores, both carrying some gold—has pro-
duced a total in gold for the whole State almost identical to that of
South Dakota.

Montana increased its gold production from 57,822 ounces in 1933
to 97,822 in 1934, chiefly due to the output of the two new floating
dredges in Powell County and the Winston Bros. dry-land dredge on
Prickly Pear Creek in Jefferson County. In fact, the largest gold

roducers in the State were the two floating dredges. These are the

ioneer dredge operated by the Yuba Associated Engineers, Ltd., on
Gold Creek and the dredge on Ophir Creek operated by the Yuba
Consolidated Gold Fields. The dry-land dredge was sixth in order
of production of both placer and lode mines. These dredges are on
old placer ground made minable by the increase in the gold price.

The output from old lode mines also increased over 1933. In order
of gold production were the Little Ben (August), Jay Gould, Jardine,
Boss Tweed-Clipper, Thompson Gold Milling Co. (formerly I. B.),
Anaconda Copper Co. mines at Butte, Gold Coin, Hidden Lake,
Prospect, Ohio-Keating, Drumlummon, Liberty Montana, B. & H.
(Inspiration), Grant & Hartford, Scratch Gravel, and Spring Hill.
The increase in lode production was noted chiefly in the Bannack
district (Beaverhead County), Beaver and Cedar Plains districts
~(Broadwater County), First Chance and Hidden Lake districts
(Granite County), Helena, Ottawa, Scratch Gravel, and Stemple
districts (Lewis and Clark County), Mineral Hill, Sheridan, and
Tidal Wave districts (Madison County), and Little Rockies district
(Phillips County).

Nevada.—Higher prices for copper, gold, and silver in 1934 resulted
in an increase of gold production in Nevada to 143,800 ounces com-
pared with 98,590 ounces in 1933. This production is the largest
since 1930 but is still below that for 1929. The Nevada Consolidated
Copper Corporation operated its mines at Ruth and smelter at McGill
at a slightly greater capacity than in 1933, when only about 20 percent
of the full capacity was utilized. Dei?ite improvements in other

old-producing districts in Nevada the Nevada Consolidated Copper

orporation continued to be the leading producer of gold in Nevada.
Other important gold producers were White Caps Gold Mining Co.,
Manhattan district; ISevada. Porph Gold Mines, Inc., Round
Mountain district; Mary mine, Silver Peak district; Bradshaw
%Vndicate, Inc. (Goldfield Consolidated Mines Co. tailings dump),

oldfield district; Dayton Consolidated Mining Co., Silver City
district; and Tonopah Mining Co. (lessees), Tonopah district.
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New Mexico—In New Mexico gold production came chiefly from
the lead-silver-gold-copper concentrates of the Pecos zinc-lead mine
at Tererro, gold-silver concentrates and cyanidation bullion from
Mogollon, and gold ores and concentrates from Pinos Altos. Placer-
gold output was 2,587.64 ounces in 1934 compared with 1,399.15
ounces in 1933. The increase was due chiefly to better success in
the handling of dry-land excavating machines.

Oregon.—The Oregon gold production of 33,711.59 fine ounces
valued at $1,178,220, calculated at $34.95 per fine ounce, represented
96.9 percent of the total value of the gold, silver, copper, lead, and
zinc recovered from ores and gravels treated in the State in 1934.
Placer mines furnished 22,239.91 fine ounces (66 percent of the State
gold), nearly twice the output of lode gold. Four floating dredges
produced 9,254.47 fine ounces. They were operated by the Pioneer
Gold Dredging Co., Baker County; Monarch Gold Dredging Co.
(old Empire dredge) and Timms Gold Dredging Co., Grant County;
and Rogue River Gold Co., Jackson County. These four dredges
handled 1,912,302 cubic yards of gravel and made an average recovery
of 0.0048 ounce of fine gold per cubic yard. Hydraulic mining yielded
2,214.98 ounces, drift mining 1,038.73 ounces, and other placer mining
methods (drag-line and power-shovel operations, sluicing, rocking,
and panning) 9,731.75 ounces. The production of itinerant placer
miners formed an important part of the total placer output. Jackson
County produced 29.8 percent of the placer gold, Grant County 24.5
percent, Baker County 20.5 percent, and Josephine County 19.5
percent.

Baker County was by far the largest producer of lode gold. The
Cornucopia Gold Mines, Inc., at Cornucopia, Baker County, was
the largest producer of gold (and silver) in Oregon. The other
principal lode-gold-producing counties were Jackson, dJosephine,
Lane, and Grant. _

South Dakota.—As usual, the bulk of the output of gold from
South Dakota came from the long-lived (1876 to date) and well-
developed Homestake mine at Lead. The increased price of gold
in 1933 resulted in the reopening of two mines closed since 1923, and
the still higher price in 1934 resulted in the reopening of several idle
for 35 years. :

Utah.—Utah has not been known as one of the large gold-producing
States; much of its output of 7,136,891 ounces (1864-1934) has come
from the small gold content of the copper ore handled for many years
on a large scale (reaching 80,000 tons a day in 1929) by the Utah
Copper Co. In 1934 the output of gold in Utah was 136,581.52
ounces compared with 240,419.63 ounces in 1929. Compared with
the 1933 output (109,129.55 ounces) the output in 1934 represented
an increase of 25 percent. Siliceous ore and old tailings in 1934 were
the source of 52.75 percent of the total gold compared with 44 percent
in 1933; copper ore comprised 32.34 percent of the total in 1934
compared with 33 percent in 1933; lead-zinc ore furnished 11.17
percent in 1934 and 20 percent in 1933. Copper ore in 1929 furnished
57.1 percent of the 240,420 ounces produced that year. The largest
producers of gold in Utah in 1934 were the Utah Copper, Eureka
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Standard, United States, Manning Co. (old Mercur gold tailings re-
treated), Utah Delaware, Mammoth, and FEureka Lilly. These
seven properties (each with a production of 4,500 or more ounces)
yielded 74 percent of the State total. Placer mines in Utah yielded
128.04 ounces of gold in 1934 compared with 142.51 ounces in 1933.

Washington—Of the Washington gold production—8,301.83
ounces—nearly 4,000 ounces were contained in ore shipped chiefly
to smelters from mines in the Republic district, Ferry County; most
of the remainder came from lode and placer mines in Stevens County.
The Knob Hill mine at Republic was the largest producer of gold mn
Washington, followed closely by the First Thought mine at Orient.

Wyoming.—The gold output of Wyoming, principally from lode
and placer mines in the Atlantic City district, increased from 2,200
ounces in 1933 to 4,871 ounces in 1934.

SILVER

Newly mined silver receives 64.6464-+ cents per fine ounce by Presi-
dential proclamation of December 21, 1933.—On December 21, 1933,
President Roosevelt issued a proclamation that gave $0.64646464+
(one-half of $1.2929292929-) per fine ounce to producers of newly
mined silver. The average New York and London spot prices of
silver for 1933 by months had been as follows:

Silver prices, average New York and London spot, 1933, by months

New London New |London
York spot York spot
Cents Pence Cents Pence
25. 400 16.883 || August o oo 36.074 17.877
26. 074 16. 885 || September. 38. 440 18.272
27.928 17.588 || October__._. - - 38.190 18. 221
30. 730 18.440 (| November 42.974 18. 248
34.072 19.046 || December.. oo ... 43. 550 18. 674
35. 663 19. 078

| 3n.e30| 18341 Average for year 1033____| 34.727 | 18.144

The results of this proclamation were the reopening almost immedi-
ately of those mines which had known reserves but had closed in
July 1930 when silver reached 30 cents an ounce, such as the Presidio
mine at Shafter, Tex., and the mines at Creede, Colo., and an increase
in production of those which had struggled to exist from 1930-33,
such as the silver-lead mines of Utah and Idaho. " The following table
shows the comparative silver production by States and Territories
for 1933 and 1934.
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Mine production of silver in the United States, by regions, 1933-34, in terms of

recovered metal

[Compiled by Chas. W. Henderson}

Fine ounces Value
State or Territory Change in 1934 1933 at | 1934 (at Change in 1934
1933 1934 P $0. 35 p;sr $0. ) P
: er- | ounce) | per ounce; er-
Quantity cent Dollars cent
Western States and
Alaska:
2,390, 363| 1 4, 420, 000]--2, 029, 637| 1-84.9| $836,627| $2, 857,374 +1-2,020, 747|+-241. 5
- , 69 413 +441 822]4+109.7| 140, 907 545, 883 , 976|--287. 4
=12 186, 140} 3,475, 6611, 289, 5211 4-58.9| 765, 14! 2,246,892| 41, 481, 743|4193. 7
- 6,987,960 17,410,000 -422,040] --6.0{2, 445, 786, 4,790, 303| -+2,344,517| 4-95.9
2, 660, 700] ! 3, 958, 000|-1, 297, 300] --48.8| 931,245 .2,558,707| +1,627,462|4174.8
l 148,621 1 2, 850,000 41,701, 379,--148. 1 402,017 1,842,424] 41,440, 4074-3568. 3
l, 181, 580 l, 061,775 —119,805| —10.1| 413,553 686. 400f 272,847 +65 9
20, 7! 46, 562]  -}-25, +124.3 7, 266 30, 100 +-22,834-4-314. 3
125, 417 99,741] —25,676 —20.5 43,896 F +20, 583 --46.9
160, 854,442| 854,282 (2) 56 552 367 +552,311f (%)
5,669, 197} 7,111, 417|141, 442, 220] --25. 4|1, 984, 219 4, 597, 280 -2, 613, 061 +131 7
18, 520 44,120 25, 6004138, 2 , 482] 22| +22,040 340.0
Wyoming ....... 710 50{+173. 459 -+-368| +404. 4
22, 792, 269| 32, 176, 841|--9, 384, 572| +-41.2(7,977,294| 20, 801, 19012, 823, 896]-+160. 7
Alaska..... .| 3155,335/ 168,868 13,533 --8.7| 54,367 109, 167 54, 800|-+4-100. 8
Total. .. --|22,947, 604| 32, 345, 709|-+9, 398, 105/ -+-40.9(8, 031,661 20, 910, 357|--12, 878, 696|+160. 3
Eastern States: )
Alabama 361 361 233 ] I—
Georgia. - cceoo-- 65 48 —17| —26.2 2 31 -+8| +34.8
New York 26,406] 126,406 oo _|-ccoceee-]| 17,071 +17,071|-. -
North Carolina. 11, 492 9, 710 —1,782] —15.5 4,022 6,277 42, 266| +4-56.0
Pennsylvania... 2, 300 6, 230 -+3,930{-+170.9 805 4,027 +3, 222|4-400. 2
South Carolina. 103 487 -+384{+4-372.8 36 316 +279|4-775. 0
39, 869 61,148| +21,279| 453.4| 13,954 39, 630 -4-25, 576/+-183. 2
.......... | 103 —+103 67 17 IO,
53,829 104, 493I '+50,664 +94.1f 18,840 67, 551 +-48, 711]4-258. 6
1,422 310 —1,112} —78.2 498 200 —298| —59.8
125,926 529! —125,397| —99.6] = 44,074 342 —43,732 —99.2
.......... 63,066 463, 066)---cen|--oooeeoe 40,770 +40, 770 e e ecnn
127, 348 63,905] —63,443] —49.8| 44,572 41,312 -3, 260] -7.3
Phlllppme Islands._| 8181,371| 3226,524] --45,153| +24.9] 63, 480 146, 440, +82,960{+130. 7
Puerto Rico-o---... 2 11 -4-9(4-450.0 1 7 -+-6{-+600. 0
Total e 181,373 226,535 45,162 4-24.9| 63,481 146, 447 +82, 966I+130. 7
Grand total......._. 23, 310, 154| 32, 740, 642|+9, 430, 488| +40. 5/8,158, 554| 21, 165, 667-+13, 007, 113|+1 59.4
1 Subject to slight revision. 2 Over 1,000 percent. 3 Refinery receipts.

SILVER MINING IN THE UNITED STATES

Silver production in the United States depends mainly on complex
ores, as shown by the following table:
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Silver produced in the United States, by sources, as reported by mines, 1922-33, and
total fine ounces !

Dry 1025 | Lead
and |Copper| Lead | Zine |l68dand| Lead- | matq] fine
Year Placers| gilice- | ore ore ore 13335?50 z;::": ounces
ous ore ores
Percent | Percent | Percent | Percent | Percent| Percent | Percent

1922. 0.10 | 46.78 | 16.95 | 27.38 2.74 1.09 4,96 | 61,207,989
1923 .08 | 39.28 | 20.87 | 28.62 3.09 1.92 6.14 | 70,355,674
1924 .08 | 31.82| 25.50 | 29.43 .04 1.86 11.27 | 64,070,744
1925 .08 | 25.63| 27.06 | 28.15 .27 1.45| 17.36 710, 080
1926. .08 | 2171 | 27.27 | 24.85 .50 2,27 | 23.32| 62,487,219
1927. - .08 19.75 | 24.41 26. 44 2.83 3.64 | 22.85| 59,625,682
1928, .08 | 19.25 | 25.46 | 23.18 .20 3.82 | 28.01 | 57,872,443
1929, .07 18.25 | 20.49 19.23 2.59 4,66 | 25.71 | 60,860,011
1930. .09 | 18.32 | 28.53 | 18.40 . 6.39 | 27.33 | 47,724,903
1931 L16 | 14.63 | 32.07 | 20.48 .02 9.35 | 23.29 | 29,856,628
1932 .28 | 17.29 | 22.78 | 21.53 .01 14.83 | 23.28 | 22,739,669
1933 .28 | 15.62| 25.23 | 16.96 .31 15.00 | 26.60 | 23,130,596

1 Philippine Islands and Puerto Rico excluded.

Alaska.—Silver production in Alaska in 1934 was a byproduct of
lode and placer gold.

Arizona.—Copper ores in Arizona yielded 87, 90, 89, 89, and 88
percent, respectively, of the silver produced in Arizona in 1929, 1930,
1031, 1932, and 1933. In 1934, 77 percent of the silver came from
copper ore from the Copper Queen Branch of the Phelps Dodge Cor-
poration at Bisbee, the United Verde Extension mine at Clemenceau,
and the New Cornelia mine at Ajo. Lead ore and siliceous ore from
the reopened Tombstone properties, lead-zinc ore from the Montana
mine at Ruby, and gold ore from the Hillside mine near Hillside
contributed most of the remaining 13 percent of the State total.

California.—Most of the silver production in California has always
been a byproduct of gold quartz mines.

Colorado.—From 1858 to 1934, inclusive, Colorado has produced
667,650,000 ounces of silver, which is 26,480,000 ounces more than
the output (641,170,000 ounces) of its closest competitor, Montana,
over the period 1862-1934. The production of silver in Colorado in
1934, in terms of recovered metal, was 3,475,661 fine ounces valued
at $2,246,892, an increase of 1,289,521 ounces in quantity and $1,481,-
743 in value over 1933. In 1933 production increased 325,732 ounces
in quantity and $240,514 in value over 1932. In 1934 Eagle Count;
produced 1,942,284 ounces (55.88 percent of the State total) ; Mineral,
479,890 ounces (13.81 percent); San Juan, 303,012 ounces (8.72 per-
cent); Pitkin, 121,105 ounces (3.48 percent); and Ouray, 109,853
ounces (3.16 percent). The largest increases were 479,890 ounces in
Mineral County which had no production in 1933; 458,141 ounces in
Eagle; 69,238 ounces in Clear Creek; 56,530 ounces in Ouray; 52,245
ounces in Pitkin; and 50,749 ounces in Lake. The only decrease
among the important producing counties was 86,630 ounces in San
Juan County. Copper ore in Colorado in 1934 yielded 1,927,335
ounces and dry and siliceous ores 1,435,352 ounces; the remainder of
tllle silver output came from copper-lead, lead, and lead-zinc ore and
placers.

Eastern and Central States.—A detailed account of silver production
in these States is given in the chapter on Gold, Silver, Copper, Lead,
and Zinc in the Eastern and Central States.
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Idaho.—In Idaho, the second largest producer of lead in the United
States, silver production was 7,410,000 ounces compared with 6,987 "~
960 ounces in 1933. In 1934 as in 1933 Idaho continued as the largest
silver-producing’ State in the United States. The Coeur d’Alene
region in Shoshone County produced at least 7,050,000 ounces (95 per-
cent of the State output). The Sunshine mine, east of Kellogg, pro-
duced 3,697,912 ounces in 1934 compared with 3,212,163 ounces in
1933. It is the largest producing silver mine in the United States, and
it is predicted output can be raised to 5,000,000 ounces a year. Other
large producers of silver, all in Coeur d’Alene region except as noted,
were the Hecla, Bunker Hill & Sullivan (450,000 ounces less than in
1933), Morning, Crescent, Boise-Rochester (Elmore County), Page,
Golconda, and Gold Hunter mines. In 1934 the Coeur d’Alene
region continued to be the chief metal-producing area in' Idaho, yield-
ing 95 percent of the silver, 99 percent of the lead, all the zine, and
nearly all the copper. A fair average of the source of silver in Idaho
is given by the 1933 figures, as follows: :

Fine Fine

ounces | Fercent ounces | Fercent

Dry gold ore. 144,976 2.075 || Copper-lead Ore@..oweeeoeeee.-_ 3,413,255 | 48.845

Dry gold and silver ore......... 3,498 .050 || Lead-zinC Ore.eee e coeeeoeoaoo_ 936,980 | 13.408
Dry silverore_..._.._.._... ———— 2,269 . 032

6,829,974 | 97.739
Dry and siliceous ore...__ 150, 743 2.157

Placers. 7,243 . 104

[870)0) 41 1) {- S S, 80 .001 |f Total, 1983 __ oo ... __ 6,987,960 | 100. 000
Lead ore 2,479,659 | 35.485

Montana.—The Anaconda Copper Mining Co. was as usual the
chief producer of silver in Montana; its output in 1934 was nearly
three fourths of the State total. Besides copper-silver and zinc-lead-
silver mines at Butte, it operated its Flathead silver mine near Kila,
which had been idle for several years. A labor strike from May to
September closed the mines at Butte and the mills at Anaconda. The
mines of the Anaconda Copper Mining Co. at Butte yielded nearly all
the copper and most of the zinc and lead produced in the State. More
than 62 percent of the total ore mined in the State came from mines
at Butte, nearly all owned by the Anaconda Copper Mining Co. Of
the total silver output of the State about 48 percent was from copper
ore and 34 percent from zinc-lead ore; most of the remainder came
from silver ore. The Granite-Bimetallic silver mine at Philipsburg,
idle for several years, was operated in 1934. The Trout zinc-lead-
silver mine at Philipsburg increased its output in 1934, as did the Jack
Waite zinc-lead-silver mine in Sanders County. The source of silver
in Montana has been as follows for 1929-33:

Source of silver in Montana, 1929-33

Year Copper ore | Lead-zinc ore | Silver ore Zinc ore Aé]laggzl:r Total

Fine |Per-| Fine |Per-| Fine |Per-| Fine |Per-| Fine |Per-| Fine Per

cent cent cen cent | ounces| cent | ounces | cent

1929 . ____. 7,289, 007|57. 32|2, 327, 493|18. 30[1, 151, 105| 9. 05|1, 576, 332|12. 40/373, 040| 2. 93|12, 716,977| 100
1930 . ... 4, 583, 52764, 99(1, 261, 859(17. 89| 640,425 9. 08| 449, 183 6.37|117,595| 1.67| 7,052,889 100
1931. -13,710,564/96.89| 26, 504| .69 10,371 .27 6,023 .16| 76,375| 1.99| 3,829,837 100
1932 ... 1,574, 071]93. 35 5,464| .32 6,371 .38 3,025 18| 97,282| 5.77| 1, 686,213] 100
19880 1, 613, 34060. 64| 790,501(29.71| 52,416 1,97 9,376 .35/195,067 7.33| 2,660,700 100
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Nevada.—Silver production in Nevada increased from 1,148,621
ounces in 1933 to 2,850,000 in 1934—the largest production for the
State since 1930 but much smaller than the 4,923,526 ounces in 1929
and far behind the 10,614,564 ounces in 1923. The increase in 1934
over 1933 was due to increased production of lead-zinc-silver ores at
Pioche and Tybo. The reopening of the Tybo mines of the Treadwell
Yukon Co., Litd., in Nye County, which were idle throughout 1933,
made Tybo one of the largest silver-producing districts in the State in
1934 ; the company was the largest individual producer of silver. The
next largest source of silver was the lead-zinc-silver ore mined from
the Pioche mines of the Combined Metals Reduction Co. at Pioche,
followed by the dry silver ore mined by lessees from the Tonopah
Mining Co. property in Nye County. Following in order of produc-
tion were the Bristol Silver Mines Co., Jack Rabbit district, Lincoln
County; Arizona Comstock Corporation, operating the Savage, Hale,
and Norcross, Chollar, and Potosie claims, all within the city limits
of Virginia City, Storey County; the Consolidated Chollar Gould &
Savage Mining Co. at Gold Hill, Storey County; and the Tonopah
Extension Mines, Inc., at Tonopah, Nye County.

Of interest was the production of 284,000 fine ounces of silver in
1934 from the famous old Comstock district in Storey County com-
pared with the county output of 84,026 ounces in 1933. The 1934
output was the result.of the reopening of some of the early-day
mines of the Comstock Lode. A number of new mills were built,
and several existing mills in the district were enlarged. The Com-
stock Lode from 1859 to 1902 produced $148,145,385 in gold (at
$20.67 an ounce) and $204,653,040 in silver (at $1.2929 per ounce),
exclusive of $6,272,953 in gold and $12,176,910 in silver (calculated
partly at coinage value of $1.2929 and at average yearly prices)
recovered from mill tailings between 1871 and 1902. The total
production of the Comstock Lode from 1859 to 1933, inclusive,
has been approximately $170,000,000 in gold and $227,000,000 in
_silver (coinage value). .

New Mexico—Mine production of recoverable silver in New Mexico
was 1,061,775 ounces in 1934 compared with 1,181,580 ounces in
1933. The Pecos zinc-lead-copper-silver-gold mine in the Willow
Creek district, San Miguel County, produced 51 percent of the total in
1934; the Central, Pinos Altos, and Steeple Rock districts, Grant
County, produced nearly all of the 34 percent credited to Grant
County; and the Mogollon district, Catron County, produced 11
percent. Lead-zinc ore from Grant and San Miguel Counties yielded
77.34 percent of the total silver; dry and siliceous ore chiefly from
Catron and Grant Counties, 17.93 percent; copper ore chiefly from
Grant County, 2.17 percent; copper-lead ore from Grant and Lincoln
Counties, 2.06 percent; and lead ore chiefly from Grant County,
0.47 percent.

Oregon.—Oregon produced 46,560 ounces of silver in 1934, of
which 37,837 ounces came from Baker County; over half of the
silver production of Baker County was made by the Cornucopia
Gold Mines, Inc., at Cornucopia.

South Dakota.—Silver is produced in South Dakota as a byproduct
of the gold mines.

Texas.—Following the President’s proclamation of December 21,
1933, establishing 64.64646464 cents as the price for newlyjmined
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silver the American Metal Co. of Texas on January 1, 1934 reopened
its Presidio mine at Shafter, closed since June 30, 1930. Crude
silver-copper ore was shipped to the El Paso smelter from the Hazel
mine near Van Horn during the last 4 months of 1934.
Utah.—Utah, in a position during 1931, 1932, and 1933 to increase
silver production because of large developed ore bodies but actually
producing largely to provide employment, reacted to the increased
silver price in 1934 according to the various judgments of the operators.
The result was an output 1,442,220 ounces (25.44 percent) higher than
in 1933 or 7,111,417 ounces in all. Silver recovered from siliceous
ores, chiefly silver ores, increased 1,057,450 ounces, and silver from
lead-zinc ore also increased materially, but silver recovered from
lead ore decreased slightly. Lead-zinc ore yielded 52.94 percent of
the State total; silver and siliceous ores, 27.56 percent; lead ore,
14.15 percent; and copper ore, 5.28 percent. The output of silver in
the Bingham district increased 659,878 ounces compared with 1933.
The gain was due chiefly to increases at the Lark, Utah Apex, Utah
Delaware, and Utah Copper properties. The output of silver in the
Park City region increased 316,564 ounces due to reopening of the
Park City Consolidated mine; production decreased from the Silver
King Coalition mine. The output of silver in the Tintic district
increased 268,104 ounces; increases at the Plutus, Centennial-Beck,
and Chief Consolidated properties more than offset the decreases at
the Tintic Standard and Eureka Standard. There was also a sub-
stantial increase in silver from the Ophir-Rush Valley section in
Tooele County. The largest producer of silver in Utah in 1934 was
the United States Smelting, Refining & Mining Co.; it was followed
by the Silver King Coalition and Tintic Standard properties. These
three properties, each with a production of over 1,000,000 ounces,
yielded 61.55 percent of the output of silver in the State. Utah
retained second place after Idaho as a silver producer.
Washington.—The production of silver in Washington increased
25,600 ounces over 1933. Most of the increase came from siliceous
gold-silver ore from mines at Republic, Ferry County, and from
siliceous silver ore and lead ore from mines in Stevens County. The
Knob Hill mine at Republic was the largest producer of silver in
Washington in 1934, followed by the Old Dominion mine near
Colville and the Daisy mine near Daisy, both in Stevens County,
and the Blaine Republic and Mountain Lion properties at Republic.



COPPER

By J. W. FurnEess, ELmer W. PerrsoN, anp H. M. MEYER !

SUMMARY OUTLINE

Page Page
General summary . 45 | Consumption and USeS. - -ce-ccecceacomcmacn- 59
‘The copper industry under N. R. A__.___._ 47 New supply 59
Selective mining under low copper prices.. 48 Total supply.- 60
Trends in productivity of labor in copper Industrial use of COPPer. - - - cccoccccacacan 60
mines. .. 48 | Stocks. 61
Mineral Policy Committee 50 | Prices. 61
ariff_ .. 50 | Foreign trade 63
Domestic production 50 Imports 63
Primary copper- - oo cooeeeeeeoaa 51 Exports.._. 2 64
Smelter production 51 | World aspects of copper industry. 66
Mine produetion. _-coeo oo 52 International cooperation__. 66
Production by States and districts. ... 52 ‘World smelter production.__ 67
Quantity and estimated recoverable con- ‘World mine production.. 69
tent of copper-bearing ores.......--.-. 54 ‘World consumption..... 70
Refinery producti 57 Review by countries.___ 70
Copper sulphate 58
Secondary copper

The copper industry in the United States in 1934 showed some
improvement over 1933, but 1934 must be considered as a subnormal
year compared to the period from 1922 to 1931. Domestic mine and
smelter production was higher than in 1933, although still in the range
of the lowest levels in more than 30 years. The average price for the
year represented a substantial advance. Owing to continued drastic
curtailment of production and a large increase in exports, stocks of
refined copper at primary refineries wére drawn upon more freely in

1934 and were reduced from 406,500 tons at the beginning of 1934 to

284,500 tons at the close of the year. Imports as well as exports
increased materially, but the export surplus was considerably larger
than in 1933. Actual consumption of all copper was higher in 1934
than in 1933, but the increase was supplied by secondary metal and
withdrawals from consumers’ stocks. Apparent consumption of
primary copper decreased in 1934. Figure 9 shows trends in the
domestic copper industry since 1910.

Production in foreign countries during 1934 increased materially
over that in the previous year and was 15 percent above the 1929
output. Notable increases were recorded in the production of Chile,
Africa, and Canada. Although foreign consumption of copper ex-
ceeded all previous records the increased production abroad and the
large increase in exports from the United States brought selling pres-
sure on the London market, which resulted in a decline in the London
price. This led to a production-control agreement among the prin-
cipal copper producers outside the United States early in 1935.

1 Figures on imports and exports in the United States compiled by Claude Galiher, of the Bureau of Mines,
from records of the Bureau of Foreign and Domestic Commerce.
45
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The increase in foreign production in 1934 and the lack of refining
facilities abroad necessitated wider use of United States refining
capacity. There were large increases in mports of blister from
Mexico, Chile, Yugoslavia, Peru, and Canada and of ores and con-
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FIGURE 9.—Salient features of copper industry in the United States, 1910-34.

centrates from Canada and Chile. Shipments of blister from Africa
were large, although lower than in 1933. Additional decrease from
this source may be expected as a result of the completion of a new
refinery in Rhodesia early in 1935. Imports from Yugoslavia repre-
sented shipments from the Bor mine. This blister contained con-
siderable gold, and its treatment in the United States was commer-
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cially possible owing to the increase in the domestic price of gold.
Shipments of copper in the form of ore and concentrates from Cuba,
which enters this country free of duty under the Platt Amendment
amounted to nearly 16,000,000 pounds in 1934. These large increases
in receipts of foreign raw materials resulted in an unprecedented con-
dition in the domestic refining industry wherein the production of
refined copper from foreign sources was almost as large as the output
from domestic ores. The proportion was the highest ever shown by
statistical record. '

The year 1934 also developed a marked increase in exports of copper
over 1933. Exports were not covered under the code and therefore
were unrestricted. Sales quotas allotted the domestic producers in
some cases would have necessitated a reduction in output which in
turn would have increased cost of production materially. To avoid
this output was maintained or increased, and the excess over quota
allowances was exported. This was done notwithstanding the differ-
‘ential in price between domestic and foreign markets.

The average domestic quoted price for electrolytic copper f. o. b.
refinery was 7.9 cents a pound in January 1934. In April, in antici-
pation of approval of the copper code, which became effective April
26, 1934, the price averaged 8.2 cents. In June it was advanced to
8.6 cents, and from June 14 until the end of the year the average price
of copper produced and sold under conditions laid down by the code
was 9 cents a pound, equivalent to 8.775 cents f. 0. b. refinery. Copper
sold under the code was known as ‘‘Blue Eagle copper.” 2

From the time the Copper Code first was operative until September
1934 actual consumption (not sales) of new copper exceeded the total
sales quota of 30,750 tons per month. In September sales fell below
the ‘“book” of 30,750 tons, and at a meeting of the United States
Copper Association on September 27, 1934, in New York the primary
prmﬁwers agreed to waive their sales quotas to insure successful opera-
tion of the code. The agreement to set aside primary quotas was for
-the period September 15 through October 31, during which time all
sales were to be allocated to producers of secondary, custom, and
byproduct copper (secondary producers had a quota of 10,250 tons a
month revised in June 1934 from the original total of 9,500 tons)
until their quotas had been filled, and only after that were sales to be
allocated to primary producers. After the meeting, E. T. Stannard,
president of the association, issued a statement quoted in part below:

The sales plan of the copper code provides for a total quota of 30,750 tons per
month (known as the “book’). Actual consumption (not sales) of new copper
for the first 8 months of the year averaged about 38,000 tons per month and
estimates for September indicate just under 30,000 tons for that month.

Actual sales have exceeded the total requirements of the book up to September
1, butthin §ep$en}kber have been inadequate to take care of the book for that
monti.

As a result of the meeting, the principle was approved that production of new
copper should be kept up to the highest point possible in relation to consumption
in order to provide for as much employment as possible, but that if future con-
sumption falls below the book of 30,750 tons a month, steps be taken to reduce
production so that production, averaged over a reasonable period, shall be kept
in balance with consumption. * * *

Sales of copper continued to run below total sales quotas under the
code so that at a meeting on October 31 it was found necessary to
extend the suspension of sales allocations to primary producers through

1 Minerals Yearbook, 1934, p. 54.
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November. It was reported at that time that sales since September -
15 had been large enough to more than cover the intake of secondary
producers. With current business in copper showing scarcely any
improvement, late in November primary producers again agreed to
set aside their quotas, this time for 2 months, December and January.
Unofficially the secondary producers were requested to restrict their
operations by 25 percent, which they consented to do for the 2-month
period. This restriction of operations brought the sales quotas of
secondary producers to less than 7,700 tons a month. _

In December the Copper Code Authority announced revisions in
monthly sales quotas of secondary producers as follows:

July- January-

December June
1934 quotas 1935 gquotas
(short tons) (short tons)
American Metal Co_______________________________._____ 3, 493 3, 350
Nichols Copper Co. .. ____________ S, 2, 209 2, 477
American Smelting & Refining Co__________ . ___________ 2, 209 2, 209
Anaconda Copper Mining Co__ . _______________________ 1,105 1, 030
Lewin Metals Corporation_ __ __________________________ 854 804
Nassau Smelting & Refining Works______________________ 380 380

10, 250 10, 250

An interesting feature of the code was that all companies with pro-
duction capacity were given sales quotas; thus production was main-
tained in part by high-cost as well as low-cost producers.

80 ' : 80
60 h 60
I N— ek
e A / A
// \/ T 4 g
40 —d /Nevada T 40
1 %z
g P [ e \\ —-/,// §
T 20 — 207
z ] New Mexico Z
Z =
g 0 o g
o [72]
g s0 sog
E g
Arizona
20 40
Montana
>
20 — 20
— S S S ’/,2
] iy o —m——— ] //
o Michigan/ o
S Q & N & X 2 ® S 2
> > o = ) 2] @ 2] ] sl

FIGURE 10.—Output of copper per man-hour of employment in opencut and underground mines, 1924-33.
Compiled by G. B. Holderer, consulting mining engineer, sectional economic research, Federal Emer-
gency Relief Administration, from statistics of the Bureau of Mines.

The tendency toward selective mining during the depression, as
evidenced by the steady increase in the average tenor of copper ores
mined, is a factor that will have an important bearing on the future
of the copper-mining industry in the United States, inasmuch as it
tends to reduce the average copper content of domestic reserves.
Considering the decade 1924 to 1933, inclusive, the average tenor of
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copper ore treated in the United States was 1.49 percent. As can be
noted from the table on page 57 the average from 1927 to 1929 was
1.41 percent. During these years a high rate of production as well
as high prices were maintained, and conditions led to the mining of
ores of a lower average grade than had been treated previously. These
conditions were reversed from 1930 to 1934 by curtailment of demand
and production. In this period the grade of ore mined increased to an
average of 2.11 percent in 1933, the advance being due to the practice
of ?islective mining, not only in single deposits but in entire districts as
well.

Selective mining has been an important factor in increasing the
productivity of labor and thus has contributed to reducing the cost
of producing copper, but this effect has been more pronounced in
opencut mining than in underground mining, as can be seen from
figure 10, which shows the copper mined per man-hour in the principal
copper-producing States grouped according to whether the method
of mining is predominantly opencut or underground. Since the
cost of labor is such an important part of total costs, the chart also
iSndicates roughly the relative costs of producing copper in the various

tates.

The following table shows world production and the salient domestic
statistics on copper for the 5-year period 1925-29, and for 1931, 1932,
1933, and 1934.

World production and salient domestic statistics of éopper, 1925-29 and 1931-34
[All tonnage figures in short tons]

Average
1025-99" 1931 1932 1933 1934

‘World smelter production, new copper....| 1,761,000 | 1,536,000 | 1,045,000 [ 1,159,000 | 11,420,000
United States production:

New copper—
From domestic ores, as reported by-—
Mines. . 885, 826 528,875 238,111 190, 643 2236, 950
Ore produced:
(67073413 1) £ S 59, 505, 871 334, 050, 961 (312, 320,194 | 38, 387,612 O]
--Average yield of copper, per-| . . e — I S—
17311 S, 1.4 1.50 1.83 2.11 Q]
Smelters 802, 730 521,356 272, 005 225, 000 244, 227
Percent of world total........... 51 34 26 19 17
fineries 890, 767 537,303 222, 539 240, 669 233, 029
From foreign ores, matte, etc., refinery
reports. 317, 287 213, 418 117,805 130, 120 212, 331

Total new refined, domesticand foreign.| 1, 208, 054 750, 721 340, 434 370, 789 445, 360
Secondary copper recovered from old

serap only... 347, 512 261, 300 180, 980 260, 300 310, 900
Copper content of copper sulphate pro-
uced by refiners. - -cco-ocoeocmccoannn 4,601 4,492 3,173 3,240 3,167
Total production, new and old and do-
mesticand foreign ..o ooccceeeoan 1,560,167 | 1,016, 513 524, 587 634, 329 759, 427
Imports (unmanufactured) -« cceceeeeeane 301, 212 292, 946 195, 996 143, 717 8213, 286
Refined 59, 236 87, 225 83, 897 5,432 827,417
Exports of metallic coppers..._. - 522,616 278, 787 147,678 151,913 296, 359
Refined (ingots, bars, rods, e! - 482, 868 232,114 125, 029 132,371 272,138
Stocks at end of year .._.ooococoo-. - 307, 200 636, 300 691, 000 600, 500 479, 000
Refined copper. --ocoecaceocman - 86, 100 462, 300 502, 000 406, 500
Blister and materials in solution._..._.__ 221, 100 174, 000 189, 000 194, 000 194, 500
‘Withdrawals from total supply on domes-
tic account:
Total new copper. 778,123 | 451,032 259, 602 339, 350 322, 638
Total new and old copper.............. 1,288, 700 798, 000 508, 000 677, 500 700, 000
Price, average cents per pound............ 14.7 9.1 6.3 6.4 8.0
1 Approximate.

1 Subject to revision.

$Includes old tailings.

4 Figures not yet available. .

8 Data for 1934 include copper imported for immediate consumption plus material entering the country
under bond and are comparable to ‘“general imports’’ given for previous years.

8 Total exports of copper, exclusive of ore, concentrates, composition metal, and unrefined copper. Ex-
clusive also of * Other manufactures of copper” for which figures of quantity are not recorded.
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Mineral policy committee.—The following paragraphs are quoted
from the report of the mineral policy committee to the National
Resources Board:

The committee is not prepared at this time to recommend either to the copper
producers or to the public a copper cartel following the European plan, with
full control of price, output, capacity, and other elements of supply. If such a
system of control is to come in the United States, time must be allowed for experi-
ment with less ambitious schemes and for development of a larger body of experi-
ence both in the technique of industry operation and of public supervision, under
the very different conditions of American life. )

But the committee would urge leaving the way open for experiment in these
lines under public supervision and with provisions that will at once safeguard
the rights of labor and clarify its responsibilities. We would urge that the
problem of economic stability in the copper industry is essentially international
and that joint action by American producers and foreign producers may often be
needed. * * ¥

In addition, the committee offers the following recommendations:

(1) Full and complete statistics should be provided covering all factors of
supply and demand, including consumption and consumers’ stocks as well as
groduction and producers’ stocks, and including scrap as well as virgin metal.

uch market information should be deposited with one of the permanent Gov-
ernment mineral fact-finding agencies. * * *,

(2) Forecasts of consumption should be made by a public agency in collabora-
tion with representatives of .both producers and consumers. * * *,

(3) Some limitation should be imposed on the piling up of surplus stock. It
is assumed that the emergency control under the present N. R. A. code will in
time reduce stocks to manageable proportions. Thereafter we recommend limi-
tation of stock accumulations by joint action of the trade, under supervision of
public authority. If such joint action by the industry is forbidden by the anti-
trust laws, we recommend consideration of such legislation as will autharize it
under the necessary public supervision.

Taryff —The 4-cent excise tax on imports of copper was extended
to June 30, 1937, by legislative action at the close of June 1935.

DOMESTIC PRODUCTION

Considering certain qualifying factors, statistics on the production
of copper may be obtained by taking mine, smelter, or refinery pro-
duction. If mine output is considered, data on secondary copper
would not appear. If smelters are considered, only a part of second-
ary copper would be accounted for. If refinery figures are taken,
part of the blister copper, as well as copper sulphate, would not be
included. For these and other reasons 1t is desirable to maintain
three sets of statistics.

Copper produced from domestic ores, as reported by mines, smeliers, and refineries,
1930-84, in pounds

Year Mine Smelter Refinery

1,410, 147,374 | 1,394,389, 327 1, 391, 224, 205
1,057,749,350 | 1,042,711,178 1, 074, 606, 041

476, 221, 076 544, 009, 948 445,077,874
381, 285,194 449, 999, 143 481, 338, 031
1473, 900, 000 488,454,107 | = 466, 058, 360

1Subject to revision.
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PRIMARY COPPER

Smelter production.—The copper output of United States smelters
from domestic ores in 1934 was 488,454,107 pounds, an increase of
38,454,964 pounds (9 percent) over the output in 1933. This pro-
duction was 17 percent of the world copper output, though it had
averaged 51 percent from 1925 to 1929. The origin of smelter pro-
duction by States is shown below:

Copper produced in the United States from domestic ores, 1930-34

[Smelter output, in pounds fine]

State 1930 1931 1932 1933 1934

Alabama.. ... | oo 10, 972
Alaska.... 36, 380, 038 23, 233, 034 13,297, 443 1, 575, 936 130, 284
Arizona. 570, 897, 080 400, 310,634 | 201,136,276 | 122,697, 035 168, 408, 450
California. 3 7 8,344,901 5,514, 045 632, 049 232, 845
Colorado... 12,943, 857 9, 028, 517 8,976, 169 8,882,397 13, 046, 759

aho...... 2,713, 681 1, 626, 541 662, 957 2,183, 284 1,717, 895
Michigan. 142, 985, 522 105, 222,177 63, 898 656 72, 340, 852 51, 681, 901
Missouri..- 2,198 | oo , 6
Montana 198, 795, 883 173, 910, 101 97,918, 141 94, 262, 651 67, 005, 217
Nevada..___ 87,475, 019 71, 233, 352 32, 616, 050 42, 507, 400 41, 922, 506
New Mexico. 74, 187, 966 66, 776, 267 32,914, 883 24,948, 272 26,994, 219
North Carolina. . O] ) O] [0} )
OKlahoma. - ||| . 10,723
Oregon.. .. 229, 753 9,332 36, 890 9,301 41,422
Pennsylva: 3,061,174 843, 956 [O) ) O]
South Carolina. . .. ________| o || 408 421
Tennessee. ... 1 O] (O] (O] !
Texas...-. 165, 731 8, 2,137 32, 956
Utah_..... 205, 769, 698 161, 023, 199 76, 402, 502 65, 656, 914 96, 223, 463
Vermont. .. JESS PR MU S S P,
Virginia. - .| e
‘Washington. 1,404,893 71,426 2,521 87,199 33,393
‘Wyoming. - 29, 356 9, 545 607 46 3,390 -
Undlstributed__. 31, 085, 031 21, 067, 682 10, 624,220 14, 032, 559 20, 910, 631

1,304,389,327 | 1,042,711,178 | 544,000,948 | 449,999,143 | 488,454,107

tIncluded under ““ Undistributed.” Bureau of Mines not at liberty to publish figures.

“The figures for smelter production in 1934 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 are included in smelter production.

The precise quantity in pounds of copper produced by smelters in
the United States and the value are shown by years for 1845-1930 in
the copper chapter of Mineral Resources of the United States, 1930.

4744—36—5
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The data are summarized for comparison with those of 1931, 1932,
1933, and 1934 in the following table:

Copper produced (smeller output) in the United States, 1846—1934

[Values rounded]
Quantity
Period Total value
| Average per|
Total (short
year (short
tons tons)

363, 996 10,111 $175, 490, 000
2,994, 764 149, 738 796, 355, 000
4,281, 716 428,172 1,273, 911, 000
7, 160, 559 716, 056 2, 850, 306, 000
7.423,403 742, 340 2, 117, 235, 000
521, 356 521, 356 94, 887, 000
272, 005 272, 005 34, 273, 000
225, 000 000 28, 800, 000
244, 227 244, 227 39, 076, 000
1845-1984 el 23, 487,026 260, 967 7,410, 333, 000

Mine production.—The figures of mine production are based on re-
ports furnished to the Bureau of Mines by all domestic mines producing
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 Resources 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 1934 was 473,900,000 pounds, an
increase of 24 percent over that in 1933 but still 73 percent below the
average for 1925-29.

Production by States and districts.—The following tables show mine
and smelter production by States for 1933 and 1934 and by districts
for 1929-34. In 1934 Arizona, Utah, Montansa, and Michigan led in
the production, with 78 percent of the smelter output. If the produc-
tion of Nevada and New Mexico is added to the output of these States
93 percent of the country’s output is represented. Among the copper-
producing districts Bingham ranked first in 1934, Butte second, and
Lake Superior third.

From 1845 through 1934 Arizona, Montana, Michigan, and Utah,
in the order named, were the principal producers, contributing 84
percent of the total output. Butte, Lake Superior, Bingham, and
Bisbee, in the order named, were the principal districts.

Details of production by districts. and companies in 1934 are avail-
able in other chapters of this volume dealing with production of gold,
silver, copper, lead, and zinc in the various States.
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Copper produced in the United States, according to smelter and mine returns, by
States, 1933, 1934, and 1845-1934, in short tons

1933 1934 1845-1934
Smel Min Smelter returns Smelter output
melter e Mine
returns | returns | Percent | Quan- |peturnst| Total | Percent
ot et of total tity et quantity | of total
5 6 @ ®
0.02 65 150 | 616,106 2. 62
34.48 84,204 | 188,533 |7, 689,210 32.74
.05 116 285 | 547,534 2.33
2.67 6, 524 5,647 | 196,116 .83
.35 859 1765 74, 202 . .32
10. 58 25,841 24,108 |4,337,713 18.47
.01 23 23 @) O]
13.72 33,503 | 131,625 |5, 318,165 22.64
8.58 F 20,961 | 120,875 | 998,620 4.25
New Mexico 5.53 13,497 11,815 | 769,419 3.28
North Carolina.___._._______. ® ®) ® @ (O]
Oklahoma, - . I3 @) O]
Oregon 5 6 .01 21 19 10, 354 .04
Pennsylvania.. 40® ® ® ® ®) (O] (O]
South Carolina. [ T PO SR ?) Q) O] @)
T ® ® ® %) @ § 259, 508 SL11
Texas 1 1 .01 16 15 0 @)
Utaho . 32,828 36, 791 19.70 48,112 43,012 |2, 477,190 10. 55
Virginia. - -l @ ® 3 ®
‘Washington - 4 3 .01 17 7 14, 269 .06
Wyoming._ ... ... “ 2 2 15, 862 .07
Undistributed 7,016 6,813 4,28 10, 456 10, 161 | © 162, 758 .69
225,000 | 190, 643 100.00 | 244,227 | ! 236,950 |23,487,026 100. 00

1 Subject to revision.

2 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. :

5 Approximate production through 1928. Figures for 1929-34 are confidential and are included under
“Undistributed.”

6 Includes Tennessee for 1929-34.

Mine production of copper in the principal districts,! 1929-34, in terms of recovered
copper, in short tons

District or region State 1929 1930 1931 1932 1933 1934
Bingham 155,946 | 87,535 | 73,853 | 31,234 | 35,818 | 41,793
Butte ..o 148,158 | 97,736 | 92,181 | 42,300 | 32,618 | 2 31,427
Lake Superior_ .. ccoococcoeaeo -| 93,201 | 84,691 | 59,030 | 27,198 | 23,427 | 24,108
Y%\yatp_ait?ounty (mostly Jerome 104,086 | 58,845 | 22,288 | 17,904 | 16,629 3)

istrict).

Ely (Robinson)-_.__. - Nevada. 65,378 | 52,693 | 35,667 | 15,442 | 14,094 @)
Central (including Santa Rita)...| New Mexico...._. 43,723 | 28,622 | 28,159 | 13,256 | 12,571 | 10,895
Pioneer. Arizona. 19, 558 | 16,193 | 14,052 | 11,026 | 10,915 3
Battle Mountain_._____.._._.___ Colorado...__..__ 1,670 | 2,925 | 3,324 | 2,810 | 4,082 4,910
Ray (Mineral Creek) Arizona. 33,144 | 18,059 | 12,219 | 7,202 | 1,376 3
‘Willow Creek.._.__ . ____..___. i 71 548 510 877 867
Tintic. Utah - 583 428 573
Shasta County. 428 194
Park City. 366 278
Globe-Miami 129 ®
Banner. da 20 ®)
Lordsburg. New Mexico. ... 2,124 | 2,429 | 1,99 429 11 14
B Colorado. 1,334 617 3 - 2
Plumas County. ..o California. ... 12,465 | 9,765 | 6,227 522 O] *)
Alder Creek Idaho. 1,412 561 (6]
Copper River & Alaska [Q) [Q] ®) 74,369 ® ®)
Prince William Sound ... |--.. (o [ (%) (%) [ —— ® ®
Ajo 5. Arizona__..._____.. 35,502 | 25,102 () (C N P ®)
Bisbee (Warren)3 do 93,065 | 63,950 | 47,664 | 23,702 ®) (8;
Morenci-Metcalf & -----do 28,391 | 21,572 (%) 11,931 4 [©
Silver Bell 5. -----do 1,192 113 ) ®)
Battle Mountain & Nevada 1,216 653 70| (® 30 ?")
Jack Rabbit 8 do. 1,319 998 ® (O] ® 3)
Yerington & -----do 1,635 E‘) [ N — 16 (3)
Swain County 8-« o ocooeomaeae North Carolina..._ 6) © (%) ® 0]
Lebanon (Cornwall mine)é....... Pennsylvania____. 1,727 | 1,430 (%) ® [0) (®)
Ducktown 3. Tennessee. ® ® Q) Q) © ©

1 Districts producing 1,000 short tons or more in any year of the period, 1929-34.

2 Subject to revision.

8 Data not available.

4 Less than 1 ton.

$ Not listed in order of output.

¢ Bureau of Mines not at liberty to publish figures.

7 Includes a small quantity produced elsewhere in State.

8 Total for Alaska was 15 tons; data by districts not available.
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Quantity and estimated recoverable content of copper-bearing ores.—

The following tables show the quantity and the estimated recoverable
copper content of the ore produced by United States mines in 1932 °
and 1933. Of the total copper produced from copper ores in' the
United States in 1933, 69 percent was obtained from ores concentrated
before smelting and 31 percent from direct smelting ore. In 1932 the
figures were 74 percent from concentrated ore, 24 percent from direct
smelting ore, and 2 percent from leaching.
- Close agreement between the output as reported by the smelters
and the recoverable quantity as reported by the mines indicates that
the estimated recoverable tenor is very close to the actual recovery.
Classification of some of the complex western ores is difficult and
more or less arbitrary. Under copper ores aregrouped not only those
that contain 2.5 percent or more copper but also those that contain
less than this percentage if they are valuable chiefly for copper.
Under copper-lead and copper-lead-zinc ores are classed complex
ores in which copper is a valuable constituent. Mines report con-
siderable copper from ores mined primarily for other metals. These
include siliceous gold and silver ores, lead and zinc ores, and pyritic
sulphur ores.

Copper ore, old tailings, eic., sold or treated in the United States tn 1932-33, with
copper, gold, and silver content in terms of recovered metals

. Copper produced Value of
i[(l)re, °t]d tm%a Gold pro- | Silver pro- | gold and
State padineies duced (fine | duced (fine |  silver

(short tons) Pounds |Percent| ©URCes) ounces) pero!l;'(;n of
56, 900 8, 738, 500 7.68 | oo 81, 150 $0. 40

4,343,070 | 1 181, 408, 411 2.09 | 38,631.14 | 11,862,366 .30

278,031 1, 353, 505 .87 1, 561. 28 28, 726 .52

49, 404 5, 624, 200 5. 69 2, 402. 30 1, 103, 829 - 7.31

12 3, 367 14.03 10. 53 34 19.00

1,142,775 54, 396, 108 2.38 |ccoeee - 71,408 3.08

668,679 | 475,311,845 5.63 8,657.76 1, 574,071 .93

1, 357, 464 31, 383, 875 1.16 13, 459. 14 42, 553 .21

1,184, 528 24, 005, 050 1.01 2,718.65 58, 820 .06
176 30, 948 8.79 35.00 2,170 7.59

104 7,000 3.37 .68 826 2.38

3,196,677 | 56,800,128 .89 | 31,066.35 324,693 .23

6 242,374 10, 872, 200 2.24 371.27 30, 130 .07

612, 320, 194 449, 935, 137 1.83 | 98,914.10 5, 180, 776 .28

1933 .

Arizona. ... 888,508 | 1 112,975,601 | 6.36 | ! 47,410.62 | 12,113,721 2.20
California. 238,176 7761, 003 1.00 1,153. 95 5,015 .82
Colorado.- 91,133 8,177,020 4.49 3, 862. 60 1, 482, 975 6.78
17 3, 407 10. 02 12.53 80 20. 47

697, 158 46, 853, 130 3.36 |-cocaaaan 8 125,926 3,13

491,893 | 455,820, 562 5.67 4, 578.93 1, 613, 340 1.39

1,197, 498 28, 226, 322 1.18 11, 545. 65 69, 605 .27

1, 100, 707 22,193, 206 1.01 1,121.71 18, 657 .03

45 2,000 222 o .. 63 3.49
3,524,073 | 565,565,215 .93 35, 527. 84 353, 154 .29

6 358, 404 13, 626, 320 1.90 623. 99 53, 569 .10

68,387,612 | 354,203,876 2.11 | 105,837.82 | 5,836,105 .57

. ! Excludes 957,136 pounds of copper in 1932 and 836,942 pounds in 1933 recovered from precipitates, but
includes a small quantity of silver in 1932 and small quantities of gold and silver in 1933 from precipitates.

¢ Includes 43,278 tons of pyrites in 1932 and 37,413 tons of pyrites in 1933 roasted for the manufacture
of sulphurie acid (residue leached).

3 Calculated only on ore that yielded silver.

¢ Excludes 9,474,300 pounds of copper in 1932 and 9,167,018 pounds in 1933 recovered from precipitates.

¢ Excludes 4,490,379 pounds of copper in 1932 and 4,107,381 pounds in 1933 recovered from precipitates.

¢ Includes copper concentrates from pyritiferous magnetite ore from Pennsylvania.

" Includes 257,537 pounds of copper from copper concentrates produced in 1930 but not marketed until
1933; excludes 167,036 pounds of copper recovered from precipitates.

¢ Includes a small quantity of silver from old tailings treated for the recovery of gold and silver.
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Copper ore, old tailings, elc., concentrated in the United States in 1932-33, with
content in terms of recovered copper

Ore, old tail- Percent

Stat it | produced ” | Copper roc | of copper
ro! 3

(short tons) | (short tons) ote.
56, 078 9, 143 8, 043, 572 7.17
3,303, 109 1199, 857 183,123, 287 1.26
41 2,114 1, 043, 257 1.50
1,142,775 39, 877 54, 396, 108 2.38
0 , 72, 385, 248 5.73
1, 351, 695 58, 626 - 30, 554, 313 .13
1,165, 370 34,145 23, 029, 000 .99
3,169, 411 88,712 55, 618, 143 .88
2110, 110 11,369 3, 388, 900 31.54
X 10, 964, 749 582, 767 331, 581, 828 1.51

) 1033

Arizona_ ____________ . 307, 551 185,459 123, 088, 980 3.75

California 8 4609 4258, 985 ®
i 697, 158 34, 500 46, 853, 130 3.36
Montana 479, 462 108, 645 54, 135, 827 5.65
Nevada_ . _____________ 1,193, 348 46, 862 27, 883, 364 1.17
New Mexico. — 1,100, 390 31,956 22, 166, 000 1.01
tah. , 521, 425 99, 458 65, 303, 242 .93
Eastern States 2176, 646 11, 596 4,204, 240 31.19
7,475,988 419, 085 243, 893, 768 1.63

! Includes very small quantities of copper concentrates and copper from ore treated at gold and silver
mills in 1932 and small quantities of copper concentrates and copper from siliceous gold ore in 1933.

2 There were 69,811 tons of pyritiferous magnetite ore yielding 784 tons of copper concentrates in 1932
and 347,290 tons yielding 2,158 tons in 1933, not included with copper ore.

3 Obtained by using copper concentrates for Pennsylvania and copper ore for other Eastern States.

4 Includes concentrates containing 257,537 pounds of recoverable copper produced in 1930 but not mark-
eted until 1933.

8 Not available.

Copper- ore leached and smelted in the United States in 1932-33, with conient in
terms of recovered copper

Ore leached Ore smelted
State A

Short tons p(r:: lfgd Percent of| gyt tons pg?cgfgd Percent of
- —p ds)- |- copper R ~(pounds)— | copper
822 694, 928 42.27
501, 544 86, 404, 049 8.61
12 7.66
49, 404 5, 624, 200 5.69
1 , 367 14.03
22,876 2,734,256 5.98
5, 769 829, 562 7.19
19,158 976, 050 2.55
176 |- ) 8.79
104 7, 000 3.37
27, 266 1,181,985 2.17
131, 480 7,483, 300 2.85
758, 623 105, 971, 483 6.98
580, 951 89, 918, 982 7.74
755 78,674 5.21
91,133 8,177,020 4.49
17 3,407 10. 02
12,431 1,684, 735 6.78
4,150 342,958 4.13
317 27, 206 4.29
45 2, 000 2.22
2,634 257,422 4.89
Eastern States. - . 179, 600 9, 422, 080 2.62
872,033 | 109,914,484 6.30

! Residue from pyrites roasted for manufacture of sulphuric acid.
? Bureau of Mines not at liberty to publish 3

3 Exclusive of California, figures for which the Bureau of Mines is not at liberty to Publish.
+ Residue from 37,413 tons of pyrites roasted for manufacture of sulphuric acid was leached.
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Copper-lead ores sold or treated in the United Staies in 1932-33, with content tn
terms of recovered copper

Copper-lead Copper
State ores produced Pgrocpentrof
(short tons) | (pounds) pel

1932
Arizona . - 18 791 2.20
Colorado. P 25 1, 400 2.80
Idaho - 165, 490 641, 245 .19
Montana._..... 104 5,770 2.77
Nevada . - oooooooomooccmcccmemee 484 22, 360 2.31
New Mexico. . 977 49, 700 2.54
Utah - 8 934 5.84
167, 106 722, 200 .22

1933
California. - 8 710 4.4
Colorado. 66 2, 900 2.20
B 6 Y 1o SO USRS 121,769 875, 539 .36
Mont: 60 6, 250 5.21
Nevada. 2,885 151,893 2.63
New Mexico. 1,419 , 3.24
126, 207 1,129,178 .45

Ores, old tailings, eic., classed as coppe
treated in the United States in 1932-33, with copper content,

from all sources, in terms of recovered copper

r-bearing (copper and copper-lead) sold or
and copper produced

Copper from copper and copper-lead | Copper from
ores, old tailings, etc. all sources,
State illlcludmgel%d
a B slags, smelter
Ores, old tail- - cleanings, and
o2 501 | Bl | Feront | prochitates
(short tons) §| (pounds) (pounds)
1932
AlasKa . e 56, 8, 738, 500 7.68 8, 738, 500
Arizona. oo 4,343, 088 181, 409, 202 2.09 182, 491, 826
California. - - - oo 78, 03: 1, 353, 505 .8 1,417,876
Colorado e oo 49, 429 5, 625, 600 5.69 7, 398, 000
165, 502 644, 612 .19 1, 143, 381
Michigan. . 1,142,775 54, 396, 108 2.38 54, 396, 108
Montana 2. 668, 783 75,317, 615 5. 63 84,847,349
1, 357, 948 31, 406, 235 1.16 31, 487, 606
1, 185, 505 24, 054, 750 1.01 28, 419, 000
176 30, 948 8.79 32,1
104 7,000 3.37 7,
3,196, 685 56, 801, 062 .89 64, 962, 111
...... 97
5242, 374 10, 872, 200 2.4 10, 872, 200
512,487,300 | 450, 657, 337 1.80 476, 221,076
1933
AlasKa . o o oo |z e c e e 29, 000
Arizona._.. 888, 508 | 112,975,691 6. 36 114, 041, 781
California. . 38,184 761,713 1.00 990, 380
Colorado 1__ 91, 199 8,179, 920 4.48 9, 667, 000
Idaho.... 121, 786 878, 946 .36 1, 562, 234
Michigan 697, 158 46, 853, 130 3.36 46,853, 130
Montana .. 491, 953 55,826, 812 5.67 65, 476, 375
Nevada....__ 1, 200, 383 28, 378, 215 1.18 28, 489, 610
New Mexico 3. 1,102, 126 22, 285, 092 1.01 26, 947, 000
TOZOM - o o e e e e e e mmmm e | e e cmmmmmmm | mmmmmmmmmmmm e e m e mm e 11,453
Texas..come- 45 2, 2.22 2, 000
Utah 4. __.. 3,524,073 65, 565, 215 .93 73, 583,130
Washington - - e e e e mmmmm oo | 5,781
Eastern States... - - oo 5 358, 404 13, 626, 320 1.90 13, 626, 320
t8,513,819 | 355,333,054 2.09 381, 285, 194

1 Considerable copper was derived from ores classed as siliceous ores.

1 Considerable copper was recovered from precipitates.

3 Considerable copper was derived from ores classed as lead-zinc ores.
s Considerable copper was recovered from precipitates and from ores classed as lead-zinc ores and gold ores.
s Includes copper concentrates from pyritiferous magnetite ore from Pennsylvania.
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Copper ores produced in the United States, 1924~33, and average yield in copper,
gold, and silver

Smelting ores Concentrating ores Total
Yield Yield Yield : . Value
Year in cop- in cop- in cop- Sgr“;:lgn grl%:lgn per ton
Short tons | per | Shorttons | per | Short tons or & b ig ailoer| in g01d
(per- (per- per- (ougn ce)| (ounce) and
cent) cent) cent) silver
3, 554, 915 5.08 44,427, 264 1.33 | 49,178,315 1.59 | 0.0063 { 0.325 $0.35
3,876, 733 4.90 48, 186, 769 1.28 | 53,103,014 1. 54 0065 .338 37
3,767,947 4.75 52,083, 784 1.24 | 57,181,894 1.46 0064 .293 31
3,407, 610 4.67 49, 179, 035 1.23 | 56,725,460 1.41 0065 .255 28
3, 766, 368 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 | 1 68, 421, 853 1.41 0067 .262 28
2,983, 912 4.57 | 141,327,237 1.23 | 147,381, 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, 623 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

1 Includes old tailings, ete.
REFINERY PRODUCTION

The refinery output of copper in the United States in 1934 was made
by 10 plants; 8 of these employed the electrolytic method, and 2
employed the furnace process on Lake Superior copper.

There are 5 large electrolytic refineries on the Atlantic seaboard,
3 lake refineries on the Great Lakes, and 4 refineries west of the
Great Lakes; 1 at Great Falls, Mont.; 1 at Tacoma, Wash.; 1 at El
Paso, Tex.; and 1 at Clifton, Ariz. Of the above plants the lake
refinery of the Quincy Mining Co. and the plant of the Phelps Dodge
Corporation that produces furnace-refined copper at Clifton, Ariz.,
were idle in 1933 and 1934.

In addition to the plants mentioned above the electrolytic plants
at Ajo and Inspiration, Ariz., 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 and accounted for in the production
reported by the refineries that cast the copper into shapes. The
plants at Ajo and Inspiration both were idle throughout 1933 and
1934; the Ajo plant was idle also in 1931 and 1932.

Numerous plants in different parts of the country also make a con-
siderable output from old copper and from brass and other alloys of
copper. The output of the regular refining plants is in the form of
electrolytic, casting, and lake copper.

Refinery production from ores of domestic and foreign origin is
shown in the following table. The domestic figure compares with
smelter production from domestic sources, the main difference being
the time factor.

Copper is marketed in various forms, such as casting and pig
copper, lake copper, and electrolytic copper. The differences in
these various grades were explained on page 739 of the copper
chapter of Mineral Resources, 1930. The following table also gives
the production of each grade by regular refineries during the past 5
years from domestic, foreign, and secondary sources. The output of
plants that treat secondary materials only is not included in this
table. For total production of secondary copper see table on page 59.
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Primary and secondary copper produced by regular refining plants in the United
States and imported, 1930-84, in pounds

1930 1931 1932 1933 1934
Primary:
Domestic: !
Eleetrolytic ... 1,228,416, 733| 947, 065, 977|2 373, 492, 550(2 421, 318, 802| 414, 020, 483
Lake 42,985, 522| 105, 222, 177| 2 53, 815, 281| 2 59, 497, 370( 51, 681, 901

19: 821,950, 22,317,887 17,770,043 521, 859 355,976
1, 391, 224, 205|1, 074, 606, 041| 445,077,874/ 481, 338, 031 466, 058, 360

Foreign: ! .

Electrolytic.. oo .. 765,189, 037| 426,307, 093] 235, 240, 651| 260, 048, 594| 424, 523, 995
Casting and best select...........__ 645, 936 529, 549, 209 191, 927 137,510
Refinery production, new copper. . _ (2, 157, 059, 1781, 501, 442, 333| 680, 867, 734| 741, 578, 552| 890, 719, 865
Imports refined copper--._..._..._.. 86, 210,331| 174,449, 893| 167,793, 988 10, 863, 358 3 54, 833, 436

Total new refined copper made
available . __________ 2, 243, 269, 509|1, 675, 892, 226| 848, 661, 722| 752, 441, 910| 945, 553, 301

Secondary:

Electrolytic.-. 279, 423,370 156, 099, 339 120, 397, 873| 170, 878, 078{ 243, 189, 320
Casting 1, 106, 114 28,914 56, 654 160, 214 720, 514
280, 529, 484| 156, 128, 253| 120, 454, 527| 171, 038, 292| 243, 909, 834
Grand total_..- 2, 523, 798, 9931, 832, 020, 479| 969, 116, 249| 923, 480, 202[1,189,463, 135

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.
I y:; Some copper from Michigan was electrolytically refined at an eastern refinery and is included as electro-
ic copper.
3 Data for 1934 include copper imported for immediate consumption plus material entering the country
under bond and are comparable to ‘general imports’’ given in previous years.

The following table shows the copper cast in different forms in 1933
and 1934. It will be noted that the totals are not the same as the
production of refined copper. Considerable metal is remelted and
recast to meet changing market requirements.

Copper cast in different forms in the United States in 1933-34

1933 1934
Form
' Pounds Percent Pounds Percent
Wire bars . . e 392, 000, 000 43.27 | 432, 000, 000
Cathodes.___ .| 219, 000, 000 24.17 | 369, 000, 000
Cakes... .. _|" 160, 000, 000 17. 66 182, 000, 000
Ingots_._._.._. - 45, 000, 000 4.97 59, 000, 000

Other forms. . - - eemaee 90, 000, 000 9.93 93, 000, 000
906, 000, 000 100. 00 |1, 135, 000, 000

8| w8
SRRE

8

Copper sulphate.—The production of hydrous copper sulphate ot
bluestone by copper refineries in the United States in 1934 was 24,862,-
944 pounds having a copper content of 6,333,000 pounds compared
with 25,436,881 pounds having a copper content of 6,479,000 pounds in
1933. :

The production of copper sulphate by plants other than the regular
primary refineries was 27,876,405 pounds with a reported copper
content of 7,130,000 pounds in 1934 compared with 23,587,922 pounds
with a reported copper content of 6,085,000 pounds in 1933.

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 6
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K;a.r:j Further details can be found in the chapter on Secondary
etals.

Secondary copper produced in the United States, 1929-34, in short tons

1929 1930 1931 1932 1933 1934
Copperasmetal _._______________________ 297,600 | 244,800 ( 188,300 | 140,500 [ 193,100 220, 400
Copperinelloys.....__....______._______ 328,950 | 222,400 | 158,700 | 107,680 | 145,000 157, 000
‘Total secondary copper....._..___. 626,550 | 467,200 | 347,000 | 248,180 | 338,100 377,400
From new serap_...___.______________ 222,200 | 125,000 85, 700 67, 200 77,800 66, 500
From old scrap. ---| 404,350 | 342,200 | 261,300 180,980 | 260, 300 310, 900
Percent of domestic mine output__.._ 63 66 66 104 177 159

The production of secondary copper has held up during the depres-
sion much better than that of primary copper. As a result, secondary
production in 1934 amounted to 159 percent of the mine output com-
pared to only 63 percent in 1929. The decline in secondary production
since 1929 was only 40 percent whereas mine production declined 76
percent. On account of the low level of manufacturing activity the
quantity of secondary copper derived from new scrap has decreased
much more than that derived from old scrap. Higher copper prices
in 1934 increased the supply of old scrap and contributed to the large
increase in the supply of secondary metal, necessitating revisions in the
marketing features of the code. The monthly sales quota allocated to
secondary copper was increased from 9,500 to 10,250 tons in June 1934,
and in addition from September 15 to the end of the year primary
producers waived their sales quota to permit unloading of accumulated
scrap and byproduct copper. -

_CONSUMPTION AND USES

New supply.—The total available supply of new copper consists of
the total output of primary copper by refineries plus imports of refined
copper. In 1934 it amounted to 945,553,301 pounds, an increase of
—26 percent over 1933. (See table on page 58.) If this figure is
reduced by the quantity of refined copper exported and adjusted for
changes in stocks at refineries an estimate of the quantity of new
copper made available for domestic consumption is obtained. This
computation is made in the table which follows. It should be noted,
however, that exports and stocks include some refined secondary
copper which cannot be determined separately and that actual con-
sumption of new copper would differ from the figures shown in the table
by glebfhanges in consumers’ stocks on which published data are not
available.

New refined copper withdrawn from total year’s supply on domestic account,
1930-34, in pounds :

1930 1931 1932 1933 1934

Total supply of new copper.-....--. 2, 243, 260, 5001, 675, 892, 226| 848,661, 722| 752, 441,910 945,553, 301
Stock at beginning of year............ 308, 000, 000| * 615, 000, 000] 924, 600, 000{1, 004, 000, 000| 813, 000, 000
Total available supply...--.. 2, 549, 269, 5092, 200, 892, 2261, 773, 261, 722|1, 756, 441, 910|1, 758, 553, 301
Copper exported !................ 669, 252,807| 464,227,033 250,058,954 264,742, 586| 544, 276, 582
Stock at end of year..........._._..._ 615,000, 000 924, 600, 000|1, 004, 000, 000| 812, 000, 000] 569, 000, 000
1, 284, 252, 807|1, 388, 827, 0331, 254, 058, 9541, 077, 742, 5861, 113, 276, 682

Withdrawn on domestic account....__|1, 265,016, 702] 902, 065, 193] 519,202, 768| 678, 699, 324] 645, 276, 719

! Includes refined copper in ingots, bars, rods, or other forms.
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The quantity of new copper withdrawn on domestic account in
1934, as shown in the foregoing table, was 5 percent below that in
1933 and 64 percent below the record year 1929. Although exact
data are not available it is believed that this supply was augmented
by withdrawals from consumers’ stocks, so that actual consumption
ogr new copper in 1934 probably was higher than in 1933.

Total supply.—Adding 754,800,000 pounds of secondary copper
and copper in alloys produced during the year to the 645,276,719
pounds of new refined copper withdrawn on domestic account gives a
total supply of 1,400,076,719 pounds of new and old copper available
for domestic consumption in 1934. 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, which was 621,800,000 pounds. The
total available for consumption by this calculation would be 1,267,
000,000 pounds in 1934 compared with 1,199,000,000 pounds in 1933
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. These data for the past 6 years are shown in the
following table:

Estimated use of copper in the United States, 1929-34, in short tons

1929 1930 1931 1932 1933 1934

Electrical manufactures !.______._._______ 261,000 | 221,000 | 162,000 90, 000 90, 000 101, 000
Telephones and telegraphs. .| 164,000 | 122,000 ) 27,000 18, 000 18, 000
Light and power lines ... ,000 | 130,000 85, 000 49, 000 33, 000 40, 000
Wirecloth___________ 9,000 9, 200 4,900 4, 200 5,000 4, 600
Other rod and wire. 106, 200 93, 700 55,000 30, 000 46, 000 40, 000
Ammunition.._ , 90! 5, 100 5,000 3, 900 10, 500 12, 200
Automobiles 3_ 138, 200 87,000 61, 600 32,300 49,000 63, 000
Buildings 4.___ 59, 000 50, 000 45,000 29, 000 26, 000 36,000
Castings, n. e. s.5.____ 79, 500 55, 400 36, 000 27, 000 36, 000 36,000
Clocks and watches._.___._.__ 4, 300 2, 600 2,000 1, 500 2,800 1, 800
Coinage- - oo oo 1, 200 850 100 100 100 900
Copper-bearing steel.......... 2, 600 1, 900 1,200 800 1, 500 2,100
Fire-fighting apparatus. 2,400 1, 700 , 300 1, 000 1, 100 1, 000
Radiators, heating._. 2, 100 3, 000 1, 700 1, 000 2,400 2, 400
Radio receiving sets 15, 500 13. 000 10, 000 7,000 11, 500 12, 600
Railway equipmen 9, 600 8, 600 1, 800 700 800 2, 600
Refrigerators..._... 17, 200 15,000 13, 000 9, 000 11, 400 16, 200
Shipbuilding.... - 2,400 5,000 3,200 2,100 1, 800 3,700
‘Washing machines._..__. - 4, 500 1, 200 1, 600 1, 500 1,000 1, 900
‘Water heaters, household. 2,300 1, 800 1, 400 1, 000 1, 500 1, 500
Other useS.coee-ooooo. - 70, 000 57, 000 40, 000 27, 300 40, 000 42, 000
Manufactures for export...__________.____ 74, 900 71, 100 48, 200 22, 600 15, 600 25, 500

Total 1,159,800 | 956,150 | 650,000 | 368,000 | 415, 000 465, 000

1 Generators, motors, electric locomotives, switchboards, light bulbs, ete.
2 Transmission and distribution wire and bus bars.

3 Does not include starter, generator, and ignition equipment.

¢+ Excludes electrical work.

8 Bearings, bushings, lubricators, valves, and fittings.

According to the foregoing table the use of copper in 1934 increased
12 percent over 1933 but was 60 percent below 1929. The principal
uses in 1934 and the percentage of the total taken by each were as
follows: Electrical manufactures, 22; automobiles, 14; light and
power lines, 9; other rod and wire, 9; buildings, 8; castings, 8; tele-
phones and telegraphs, 4; refrigerators, 3; radio receiving sets, 3;
and ammunition, 3. = Of these uses only ‘““other rod and wire” showed
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a decrease from 1933. There was no change in the quantity of copper
used in buildings, castings, and telephones and telegraphs, but all of
the other important uses showed substantial increases. Consump-
tion of copper in all of the above uses except ammunition was con-
siderably below the 1929 level. The largest declines were in the
uses associated with electric power, telephones, and telegraphic

equipment.
STOCKS

The following table gives domestic stocks of copper reported by
smelters and refineries:

Stocks of copper in the United Siates, January 1, 1929-35, in pounds

B]itsm;xl and Blistg;] an{]lJ

materials in materials

Year Refined copper process of Year Refined copper process of

refining ) reﬁmngl

114, 000, 000 423,000,000 || 1933 - -oocoooeao 1, 004, 000, 000 378, 000, 000
306, 000, 000 500,000,000 (| 1934 . _ - ooeooo_. 813, 000, 000 388, 000, 000
615, 000, 000 450,000,000 || 1935 .o -ooeo-- 569, 000, 000 389, 000, 000
924, 600, 000 348, 000, 000

Stocks of refined copper in the United States declined again in
1934 and were the lowest since the end of 1929, according to reports
submitted to the Bureau of Mines. The decline in 1934 was due
largely to an increase of about 236,000,000 pounds in net exports of
refined copper. Consumers’ stocks are believed to be excessively
high, but published data on this point are not available.

According to the Wall Street Journal (Jan. 17, 1935, p. 5) world
stocks of refined copper on January 1, 1935, were 988,500,000 pounds
compared with 1,303,500,000 pounds a year previous. During 1934
stocks in North and South America decreased from 1,068,500,000 to
746,500,000 pounds, whereas those elsewhere increased from 235,
000,000 to 242,000,000 pounds. o oo e

PRICES

Reports to the Bureau of Mines from copper selling agencies in the
United States indicate that 887,197,000 pounds of copper were deliv-
ered to domestic and foreign purchasers in 1934 at an average price
(f. 0. b. refinery) of 8§ cents per pound. These deliveries are exlusive
of copper produced and delivered outside of the United States. The
average price for 1934 was 1.6 cents higher than that received in
1933 and 1.7 cents higher than that for 1932, the lowest on record.

According to the Engineering and Mining Journal the quotation
for electrolytic copper (domestic refinery basis) was 8.025 cents per
pound at the beginning of the year. Before the middle of January
it had declined to 7.525 cents, which proved to be the low for the
year. Following some fluctuations during the latter half of January
the price settled to 7.775 cents during February and March. Early
in April an upward movement anticipating approval of the Copper
Code raised the quotation to 8.275 cents where it stood on April 25;
the following day the code went into effect and copper sold under the
code provisions was designated as Blue Eagle copper.
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On April 26 quotations for Blue Eagle copper were 8.50 cents,
f. 0. b. Valley and 8.275 cents refinery basis, which represented no
change over the price of the preceding day. For a short period there
was some concern over the fact that non-Blue Eagle copper was
available at concessions, but this disturbing influence was removed
by the following resolution adopted by the Code Authority on May 1:

Resolved, That the provisions of the Code in regard to ‘“non-Blue Eagle”
copper require further consideration and investigation, and pending such con-
sideration and investigation prior to May 22, 1934, that, during such period or
until further action prior thereto, no copper other than ‘“Blue Eagle”’ copper
shall be sold in the domestic market.

Resolved, That the Code Authorities, of N. E. M. A., and Wire and Cable
subdivision of Copper and Brass Mill Products Industry be requested to cooper-
ate by refraining from purchasing or fabricating copper other than ‘‘Blue Eagle”
copper pending further consideration and cooperative action in order to carry
out the spirit and intent of the Copper Code.

Quotations for Blue Eagle copper were unchanged until the latter
half of June, when they were raised to 8.775 cents refinery basis.
This price held for the rest of the year and was the high for the year.
The average was 8.428 cents per pound compared with 7.025 cents
in 1933, 5.555 cents the record low of 1932, and 18.107 cents in1929.

Quotations on copper for export, which were established after the
imposition of the tariff in 1932, were slightly in excess of domestic
quotations during February and March 1934. Heavy selling pres-

sure on the foreign market, however, caused a sharp decline in the

London price, so that in December the average quotation for export
was over 2 cents below the domestic price.

Average monthly quoted prices of electrolytic copper for domestic and export ship-
ments, f. o. b. refineries, United States, and for spot copper at London, 1933-34,

in cents per pound

1933 1934
Month Dc tic/ Domestic| Export Domestic|Domestic| Export
f.o.b. | fob. | fob. |London % 6% "¢ 0. b. | T o b. | London
refinery ! | refinery ? | refinery 2| SP! refinery ! | refinery ? | refinery 2 PO
4.87 4.775 4.741 4,989 8.06 7.890 7.831 8.028
4.87 4.775 4.710 4.974 7.87 7.777 7.844 8.081
5.13 5.011 4.779 4.961 7.87 7.775 7.837 8.076
5. 56 5.395 5.185 5.382 8.27 8.173 8.053 8.291
6. 81 6. 698 6. 569 6.700 8.37 8.275 7.913 8.151
7.87 7.773 7.484 7.570 8.68 8. 594 7.705 7.965
8.78 8.635 8.446 8.620 8.87 8.775 7.146 7.376
8.87 8.768 7.937 8. 086 8.87 8.775 6.885 7.119
8.87 8.753 7.788 7.984 8.87 8.775 6. 586 6. 812
8.13 7.950 7.557 7.706 8.87 8.775 6.315 6. 502
November. - 8.03 7.881 7.647 7.793 8.87 8.775 6. 513 6.731
December. . __..__.. 8.00 7.885 7.710 7.840 8.87 8.775 6. 619 6. 864
Average for year.__. 7.15 7.025 6.713 6.877 8.53 8.428 7.2711 7.496

1 As reported 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.
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Average yearly quoted prices of electrolytic copper for domestic and export shipment,
J.o0.b. %neries, United States, and for spot copper at London, 1925-34, in cents
per pou

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

Domestic f. 0. b. refinery !.__| 14.16 | 13.93 | 13.05 | 14.68 | 18.23 | 13.11 | 8.24 | 5.67 | 7.15 8. 5.
Domestic f. 0. b. refinery 2.__| 14, 042| 13.795| 12.920| 14. 570 18.107| 12.982| 8.116| 5.555| 7.025 8.428
Export f. 0. b. refinery 2.____ ®) ® ® (3) ® ) [©) ® 6.713| 7
London spot 24._____________ 14.401| 14.200( 13.468| 15.040( 18.413| 13.355| 8.522| 5.629| 6.877| 7

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
materials and to return refined copper and manufactures of copper -
abroad. Eighty-seven percent by weight of the copper imported in
1934 was contained in ore, concentrates, and unrefined furnace
products. Much of the remainder—probably most of it—though
already refined was ingots to be remelted and recast in the United
States. On the contrary, nearly 91 percent of the exports consisted
of refined copper and primary manufactures therefrom.

Normally the exports of copper greatly exceed the imports, but
recently this has not been the case. Exports in 1932 were only 84
percent of imports, although in addition an unrecorded quantity
of copper was exported in manufactures, such as electrical machinery.
In 1933 and 1934, however, a more normal relation recurred, exports
being 20 and 47 percent, respectively, greater than imports.

Imports—Total imports of unmanufactured copper into the United
States in 1934 were 426,571,568 pounds, an increase of 139 million

pounds (48 percent) over 1933 but a decrease of 56 percent from the
record imports of 1929. There were large increases in shipments of
refined copper from Chile and of copper concentrates from Canada
and Chile, but the major part of the increase in total receipts of copper
in 1934 was due to the rise in imports of unrefined copper (mostly
blister) from Chile, Mexico, Yugoslavia, Peru, and Canada. The
intake of blister copper from Africa in 1934 was about 10 percent below
that in 1933. Of the total copper imported in 1934 Chile contributed
35 percent, Mexico 25 percent, Peru 14 percent, Canada 10 percent,
Africa 6 percent, Yugoslavia 5 percent, and Cuba 4 percent.

Imports of scrap brass totaled 243 tons in 1934 compared with
1,085 tons in 1933 and 7,031 tons in 1929.
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Copper (unmanufactured) imported into the Uniled States, 1934, in pounds!

01d and
Regulus, | yprefined scrap cop-
black or | 1,0k blis- PR per fit
Concen- | coarse cop- Refined in nly f
Ore (cop- trates r and ter and ingots, only for
Country percon- | (Lonnl peﬁl N | converter | [1,foc"y; | remanu-
) tent) DD ceme: copper in bars facture,
content) | CODDEr | hiogor con- ars and scale
égg&% verter bars and clip-
pings
Africa:
British: —~
Union of South - 27,814
Other South. | . 51, 582
Mozambique. 187,735 6,360 .| 27,207,099
Australia. 880 | 1,046,000 69, 228
Canada 35,869 | 16,280,889 | 2,341,526 | 25,301,385 108 278, 218
Chile. 10, 645,367 | 12,117,995 52,905 .| 72,225,646 | 52,481,264 23,190
Cuba. oo 17,882 | 15,932,880 . 1,950
France. 332,842 -2 27,762
Germany... R 534,646 |- 953
Mexico 510, 379 64,648 |- 103, 883,092 | 2,350,080 11,130
Peru 401,977 128,692 |cocoooo-- 59, 026, 535 3,076
Spain_ . 25,015
gnited I‘(ingdnm 99,964 | . b1 ——
Yugoslavia. 159 foccomcccoc]eaaeas e 20,701,848 |- cooeoean 33, 296
Other. 942, 588 685, 380 278,334 122,047 |ocococoaeo 71,698
12, 555,101 | 46,523,615 | 3, 740, 820 |308, 467, 652 | 54, 833, 436 450, 944

1 Data for 1934 include copper imported for immediate consumption plus material entering the country
under bond and are comparable to * General imports” given in previous years.

Copper (unmanufactured) imported into the United States, 1929-34, in pounds?

1929 974,312,201 | 1932 ________. 391, 991, 342
1930 . 817, 154, 236 | 1938 _______________ 287, 433, 540
1931 585,892, 098 | 1934__________________ 3426, 571, 568

Exports—Exports of copper of all classes totaled 625,485,074
pounds in 1934, an increase of over 276 million pounds (79 percent)
over 1933 but a decrease of 44 percent from 1928. The large increase
over 1933 was due largely to a 111-percent increase in shipments of
refined bars and ingots. Exports of copper in ore, concentrates,
blister, etc., and old and scrap copper decreased 28 and 11 percent,
respectively. ' .

France continued to be the principal consumer of American copper
in 1934, having taken 21 percent of the total. Exports to Japan were
19 percent of the total and were 83 million pounds higher than in 1933.
Other important consumers and the percentage each took were:
United Kingdom 13, Germany 13, Italy 9, Sweden 5, and the Nether-
lands and Belgium 4 percent each. All of these countries except
Belgium took considerably more copper in 1934 than in 1933. The
following table shows copper exports to the principal importers of
United States copper during the past 6 years:

Copper exported from the United States (all forms), by principal countries of destina-
tion, 1929-34, in mallions of pounds

Country 1929 1930 1931 1932 1933 1934

Belgium. __ e 49 36 36 18 33 27
Canada. —- 76 44 19 2 1 1
France. - 181 148 120 75 104 131
Germany. . - oo 200 110 97 50 44 83
India (British) 5 8 6 2 2 12
Ttaly. - - 88 81 44 49 30 55
Japan .. oo - 13 5 3 3 36 119
Netherlands ..o oo 41 39 32 13 15 27
Sweden. 33 31 29 16 12 29
United Kingdom 217 175 124 73 29 84
U.8.8. R. (Russia).....__....____ 16 15
Others . oo oo 79 61 39 27 43 57

7 998 753 558 328 349 625

3 Data for 1934 include copper imported for immediate consumption plus material entering the country
under bond and are comparable to ‘ General imports’’ given in previous years.



Copper expérted from the United States, 1934, in pounds

Ore, con- Refined
centratef,
composi- . Other
tion metal, i Wire (ex- | Insulated
Country ggd unre- | Bars, Osl‘cir:gd P ‘fgg :snd Plg}t]:%&nd cept insu- | wire and m°§£’3f°a’p,
f ed( cop- ingggs, or Rods ated) cable tures
per (cop- other
per con- forms
. tent)
Belglum . o et 3,357,305 | 18,522,193 | 3,543,233 | 1,586,113 0 (1, DR U 57,989
‘Canada. . -] | 5,863 161, 596 429, 897 46, 410 249, 385 160, 892 34,079 330,613
s ) R B8 WR) W8 @) R
France - B 10,910, 78 116, %ﬁ’: 397 | 282,960 2 gggi i 2;} 70 | gg gg«; """ 4; ié% g? 118
ermany . - 112,689 | 72,761,664 |--ccooooon-- ,
India (British)_. ’ 1,015,541 | 1,006,387 |mmrno - 2,611 | 8,211,007 | 710,048 | 161,368
Ttaly 11, 532, 415 | 43, 041, 104 69, 70, 675 1,735 3,63 1,679 4, 489 )
Japan 118 {113,769, 412 123,380 | 4,827,634 7 12,158 50, 231 18, 237
Netherlands | 560,180 | 21,781,872 | 3,301,777 | 1,558, 188 11,817 320 1,640 28,730
Norway. 1,897,124 | 3,590,273 |-ceeomeeeao ({5 N (. 5, 298 4, 583
Spain [ 28 3%6' ;g-; ------------ 2, ggz; ggg ?, %g ------------ 200, 488 gg’ 322
n y 080, 207 |- oo y 3 002 | e y
United Kingdom....... 27,402 | 82,415,204 70,041 | 1,235,122 13, 504 363, 944 310 27, 231
Other 6,259,675 | 18,152,578 | 5,713,755 83,463 | 1,058,416 643,649 | 2,472,916 | 6, 92_3, 079
32,766,183 |524, 732,564 | 19, 544,018 | 25,190,388 | 1,467,596 | 9,521,752 | 4,215,548 | 8,047,025 (1)
Total value._... emecmsemstsmramanememememcemeamcenmem—————— $2, 701, 202 ($39, 650,904 | $1, 744,876 | $1,827, 252 $298, 260 060, 501 | $416,954 | $1, 663,617 $500, 974

1 Figures for quantity not recorded.

dAdJI0D
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Copper 1 exported from the United States, 1929-34

Pounds Total Pounds Total
o ]
Year value Year value
Metallic 2 Total Metallic 2 Total
992,805,119 | 998, 474, 549 |$181,684,409 || 1932_____ 295,356, 719 | 328,222,700 | $20, 998,816
753,114,927 | 753,204, 022 |104, 316,175 || 1933_____ 303, 825,790 | 349,253,716 |. 24,639,027
557, 574,235 | 557,873,744 | 54,230,992 || 1934_____ 592,718,891 | 625,485,074 | 49,764, 540

1 Exclusive of ““ Other copper manufactures”, valued at $1,025,875 in 1930, $516,818 in 1931, $237,004 in 1932,
$278,229 in 1933, and $500,974 in 1934; guantity not recorded.

2 Exclusive of ore, concentrates, and composition metal. Exclusive also of unrefined copper, figures for
which are not separable from those for ore and concentrates.

Copper sulphate (blue vitriol) exported from the United States, 1929-34

Year Pounds Value Year Pounds Value
6, 419, 688 $114, 579
5,061, 554 92,964
7,190, 919 128, 756

Brass and bronze exported from the United States, 1933-3/
) 1933 1934

Pounds Value Pounds Value
INgotS oo ceooeeo R, 131, 223 $11,425 77,172 $8, 562
Scrap and old.. . - 30, 695, 384 1,367,759 60, 392, 875 3, 286, 523
Bars and rods. - - 770,920 114, 258 1, 250, 412 209, 147
Plates and sheets. . - 262, 566 472 527,721 109, 976
Pipes and tubes.__...... - 855, 325 151,487 708, 036 142,729
Pipe fittings and valves. - 3 478,914 1,283,821 720, 212
Plumber’s brass goods. .. - 432, 220 214, 210 600, 089 306, 236
‘Wire of brass or bronze._ - 240, 004 50,449 416, 808 98, 745
Brass wood SCIreWs. .o occuoooooo. (O] 13,948 () 21,218

Hinges and butts of brass or bronze. (1) 25, 021 ) ) 3
Other hardware of brass or bronze. . 1) 148, 816 O] 234, 503
Other brass and bronze manufactures.._ O] 742, 653 ) 1, 057, 569
.............. 3,373,412 | ____ 6, 221, 914

1 ' Weight not recorded.
Unmanufactured brass exported from the United States, 1929-34
[Ingots, bars, rods, plates, and sheets)

Year Pounds Value Year Pounds Value
7,627,717 $1, 597,758 1,843, 358 $242, 167
6, 575, 452 1, 230, 558 - - 1,164,709 180, 155
3, 896, 002» 525,170 || 1934 ______________... 1, 855, 305 327, 685

WORLD ASPECTS OF COPPER INDUSTRY

International cooperation.—With the collapse of Copper Exporters,
Inc., in 1932, there was a temporary lapse of international cooperation
in the copper industry. Subsequent attempts to reach an agreement
failed for various reasons, including the chaotic condition of the
industry within the United States, the refusal of Canadian producers
to curtail their output of byproduct copper, widespread depreciation
of currency, and the imposition of a duty on copper imported into
the United States.

Developments in 1934 again emphasized the need for some measure
of control: Production outside the United States was increasing
more rapidly than consumption, so that an increase in foreign stocks
of copper was imminent. This situation was aggravated by a large
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decline in purchases by Germany during the latter part of the year,
caused by the critical foreign-exchange situation, and by a large
increase in shipments from the United States to Europe. In con-
sequence there was a marked decline in the London price of copper.
Meanwhile cooperation of producers in the United States under the
N. R. A. led to the belief that American producers with foreign
interests could reach an agreement on policy regarding foreign mar-
kets. Accordingly, international negotiations were resumed during
the latter part of 1934 which ultimately led to an agreement early
in 1935. o

On March 29, 1935, C. F. Kelley, chairman of the copper conference,
issued the following statement:

The principal producers of copper outside of the United States have been in
conference during the past three weeks considering the problems of the industry
in connection with the production of metal from sources outside of the United
States and its sale in foreign markets. The conference dealt exclusively with the
foreign situation and did not consider production or sales within the United
States from which market the participants are excluded by reason of the existing
excise tax of four cents per pound of copper and which market is covered by the
Presidential Order approving the Copper Code.

Notwithstanding the demand in foreign markets has been in excess of previous
requirements, foreign production during recent months has been at a rate which
if continued would not only retard the liquidation of existing surplus stocks of
cop el; but add thereto, resulting in a wholly unsatisfactory price level in foreign
markets.

Participating in the conference were representatives of foreign companies having
an aggregate current production of approximately 750,000 tons of copper per
year, or more than 75 percent of the total foreign primary production, exclusive
of Russia and Japan which import copper from outside sources in addition to
their respective productions.

The most important questions considered were productive control, marketing
' methods and trade practices. Complete accord has been reached upon all sub-

jects considered, i. e.:
1. A curtailment amounting to 240,000 tons of copper per year from current
* production will be made effective by June 1st;

2. An organization has been created to compile complete statistical information
to the end that while an adequate supply of copper will be provided at all times,
the accumulation of excess stocks will be avoided;

3. Cooperation in foreign markets of producers other than those who have
actively participated in the conference has been assured; .

4. Uniform trade practices governing sales, deliveries. and terms of payment
will be adopted;

5. Each producer reserves freedom of action within the above limitations.
There will be no pooling of sales or fixing of prices, but an effort will be made to
insure stable markets and avoid wide fluctuations in price;

6. Subject to certain contingencies, the term of the accord is for a period
terminating on July 1, 1938.

According to various press reports the agreement also includes
limitation of United States exports of copper to 8,000 tons per month.
Canadian producers are said to have agreed to some limitation of
their production of byproduct copper.

World smelter production.—World smelter production of copper in
1934 totaled 1,290,000 metric tons, an increase of 23 percent over
1933 but 33 percent below the record output in 1929. Production
in the United States increased 11 percent over 1933 whereas that of
the rest of the world advanced 26 percent. Since 1929 the United
States output has declined 75 percent and that of the rest of the world
has increased 13 percent.

. The principal producers in 1934 and the percentage of the total-
output each contributed in 1934 were as follows: United States 19.5,
4744—35—6
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Chile 19.2, Canada 11.8, Northern Rhodesia 11, Belgian Congo 8.7,
Japan 5.2, U. S. S. R. (Russia) 4.2, Germany 4.1, Mexico 3.6, and
Yugoslavia 3.4. All of these countries except Japan made sub-
stantial increases in 1934. Chile’s output increased 59 percent,
Canada’s 29 percent, Northern Rhodesia’s 34 percent, and Belgian
Congo’s about 70 percent. The copper output of North America
and South America in 1934 was 60 and 23 percent, respectively,
below 1929, whereas that of Africa was 74 percent higher.

World smelter production of copper, 1930-34, in metric tons
[Compiled by L. M. Jones, of the Bureau of Mines]

Country 1 1930 1931 1932 1933 1934
North America: )
Canada 3__ 101, 554 110, 588 95, 710 118,109 151,927
Mexico. 54,025 43,738 3 34,000 39, 900 47,000
United States ¢ __.._____________ 729, 611 537,175 278, 997 227,223 251, 225
’ 885, 190 691, 501 408, 707 385,232 450, 152
South America:
Chile - : 208,011 215, 715 97,517 156, 000 248, 000
Peru. 48, 099 45,381 22, 531 24,853 27,000
256, 110 261, 096 120, 048 180, 853 275, 000
Europe: .
Austria : 4,076 3,235 1,987 1,000 )
Belgium 6 - 14, 640 31,400 26,950 35, 360 ®
Czechoslovakia_..________.___________ 1,521 1,215 936 779 ®
France. .. 1,207 1,000 995 1,000 ®)
Germany 7 59, 200 55, 500 50, 900 49, 800 53,000
Great Britain®_______________________ 18, 000 16, 000 13, 000 11,300 ®
Italy. 262 721 427 120
Norway .- 5,149 4,352 5,416 6,694 s
Rumania ?___ 169 (1) 109 453 Q
Spain 22,996 25,734 15, 555 17,268 5
Sweden !t 5,523 2,854 3,138 6, 638 8)
U.S8.8.R.(Russia) 2__________.______ 47, 500 40, 600 46, 347,000 53,600
Yugoslavia. - 24, 463 24, 351 30, 159 40, 318 43, 600
12204,706 | 12206,962 | 12196,172 | 12217,730 O]
Asia:
China1s_____ 1,203 157 16 36 ()
Chosen 589 698 694 785 ®)
India, British . 3,022 4,134 4,514 4, 900 6,400
Japan__. 79,033 75,848 71,877 69, 033 66, 490
U.8.8.R.(Russia) 8________________ (12 (12) (1) (12 (1)
12 83, 847 12 80, 837 12 77,101 12 74,754 ©)
Africa:
Belgian Congo. ----| 14136,404 | 2120,000 3 54,000 66, 596 ©)
Rhodesia:
Northern...._._._________________ 6,370 9,070 68,977 105,877 142, 027
Southern_ 1,334 538 6
Union of South Africa-._..___________ 7,488 10, 225 9,387 8,378 8,328
151, 596 139,833 132,370 180, 851 ®)
Oceania: Australia___..__._.._.__________ 15,139 13,144 13,521 11, 418 ®)
1,597,000 | 1,393,000 948,000 | 1,051,000 | 15 1,290, 000

! In addition to the countries listed, copper is smelted in Turkey, but data of output are not available.

1 Copper content of blister produced.

3 Approximate production. . N

¢ Smelter output from domestic and foreign ores, exclusive of scrap. The production from domestic
ores only, exclusive of scrap, was as follows: 1930, 632,481 tons; 1931, 472,963 tons; 1932, 246,757.tons; 1933,
204,115 tons; 1934, 221,558 tons.

6 Data not available.

¢ Figures represent blister copper only. In addition to blister copper, Belgium reports a latge output
of refined copper which is not included above as it is believed produced principally from crude copper
from the Belgian Congo and would, therefore, duplicate output reported under the latter country.

7 Exclusive of material from scrap. _(Metallgesellschaft, Stat. Zusammenstell.)

¢ Approximate production. (Imp. Inst., London.)

9 Smelter output from ores.

10 Less than 1 ton.

1 Exclusive of material from scrap.

12 Qutput from U. 8. S. R. in Asia included under U. S. 8. R. in Europe. Figures probably include
secondary material.

13 Exports of ingots and slabs.

U In addition to the crude copper smelted in the Belgian Congo, 2,545 tons were smelted in Belgium from
matte and alloys produced in the Belgian Congo. ) :

 Approximate production, based on the output of the countries shown, which in 1933 contributed nearly
85 percent of the total world output.
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World mine production—Statistics of mine production are of interest,
as they show the original sources of the world’s supply of copper more
accurately than do statistics of smelter output. The following table,
which shows mine production during the past 5 years, is compiled
largely from official data, much of which is not yet available for 1934.

World mine production of copper, 1930-34, in meiric tons
) [Compiled by L. M. Jones, of the Bureau of Mines]

Country ! 1930 1931 1932 1933 1934
North America:

Canada_____________ . ________ 137, 655 132, 586 112, 345 136, 069 165, 511
Cuba. 15,693 13, 507 5,927 8,957 6,192
Mexico. ... —— 73,412 54,212 35,123 39,126 44,268
Newfoundland__________________________ 956 1,459 2,153 3,162 3,859
United States ..o oooooooo . 639, 629 479, 785 216, 010 172,948 214, 960

: 867, 345 681, 549 371, 558 360, 262 434, 790
South America:
Bolivia 3 3,987 2,049 2,017 1,849 @
Chile 220, 323 223,513 103,173 164,918 @
Peru. 50, 188 44,753 22,890 25,400 (O]
Vv ) Y, 96 746 || [©)
274, 594 271, 061 128, 080 192, 167 [©)
Europe:
Austria. _ 2,216 1,313 171 133 (2
Bulgaria ¢ 2, 000 1,000 500 O]
Czechoslovakia.__._.___________________ 1,790 1,252 O]
Finland_.__ 4,986 6, 396 6, 649 11,362 (O]
France...._.._ - 422 337 435 4400 )
Germany. 26,972 29, 827 30, 741 29,434 (O]
Great Britain_._________________________ 49 67 62 41 ®)
Hungary. 167 278 315 )
Italy. 973 438 381 329 ®
Norway.. . 17,317 8,708 16,944 19,879 ®)
Portugal 4 - 4,000 3, 000 2, 000 2,000 2,000
Rumania 8 - 169 ©) 109 453 2
Spain 58,400 54,000 35, 000 44,000 (2)
Sweden - 5,523 1,634 4,309 6,871 (O]
U.8.8.R. (Russia).._.._._._______.___ 734,100 731,100 7 32, 000 7 31, 500 )
Yugoslavia. . ... ______________________ 22, 700 28, 562 18, 946 35, 304 ®)
. 7181, 617 7167, 801 7148, 525 7 182, 000 2
Asia:
China8. ... _______ 1,203 157 16 36 ®
Cyprus - 5,200 3,900 3,300 4,300 0]
India, British.._..______________________ 11, 800 11, 600 11, 400 11,100 @
Japan:
Japan properé_________.____________ 79, 033 75,848 71,013 69,033 66, 490
Chosen 8. _ 589 698 -694-f - —-785-|- '?) S
Taiwan —- 3,060 4,117 4,417 44,500 2§
U. S. 8. R. (Russia)..... S [¥] (") ) ) @
7 100, 885 7 96, 320 7 90, 840 7 89, 754 [©)
Africa: -
Algeria. __ ) B P 35
Belgian Congo5_.___________ 9138,949 | 10 120, 000 10 54, 000
French Equatorial Africa___ - 600 80 452
French West Africa 135 200 @
Morocco, French. ... --
Rhodesia:
Northern. - 8, 630 32,923 88,639
Southern 5 1,334 538 6
South-West Afrieat1__________ """~ 15, 100 8,400 2, 400
8,627 10, 206 9,403
- 173,376 | 172,347 155, 000
13,192 13,749 14,893
50
®)
13,242 13,749 14, 893
1,611,000 | 1,403,000 909, 000

! In addition to the countries listed, copper is pro- 8 Exports of ingots and slabs.
duced in Asiatic Turkey, but data of output are 9 Includes 2,545 tons of copper smelted in Belgium

not available. from mattes and alloys produced in the B
1 Data not available. Congo.
3 Copper content of exports. 10 Fine copper content of smelter output.
4 Approximate production. 11 Yearended Mar. 31 of year following that stated.
§ Smelter product. 13 Copper content of exports for year ended June
¢ Less than half a ton. 30 of year stated.

7 Output from U. 8. S. R. in Asia included under
U. 8. 8. R. in Europe.
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World consumption.—World consumption of copper in 1934 is
estimated by the American Bureau of Metal Statistics at 1,348,000
metric tons, an increase of 20 percent over 1933 but a decrease of 28
percent from the record year 1929. According to this authority,
consumption in the United States increased 9 percent in 1934, whereas
that of the rest of the world increased 25 percent. The quantity of
copper used in the United States in 1934 was 63 percent less than in
1929, whereas that used by the rest of the world set a new record,
having exceeded the 1929 total by 12 percent.

The principal consumers in 1934 and the proportion of the total
each accounted for were as follows: United States 28 percent, Ger-
many 16, Great Britain 16, Japan 8, France 7, Italy 5, and U. S. S.
R. (Russia) 4. All of these countries except France showed substan-
tial increases in 1934. Great Britain and Germany. used 52 and 30
percent more copper, respectively.

REVIEW BY COUNTRIES

Belgian Congo.—Unofficial statistics indicate a production of
112,000 metric tons in 1934, an increase of 68 percent over 1933
and a decrease of 18 percent from the record output of 1930. Exports
are officially reported at 131,769 tons compared with 94,191 tons in
1933. All of the production is derived from the various mines of
Union Minére du Haut Katanga, which is reported to have a capacity
of 180,000 tons per year. During 1934 production was increased to
meet customer demands, and at the close of the year the company
was producing at the rate of 130,000 tons annually. Reserves are
estimated at 5,000,000 tons of metal. During the year Japan was
negotiating for increased import quotas into Belgium in exchange for
greater purchases of Congo copper.

Notman ¢ has estimated that the average cost of producing copper
at Katanga from 1926 to 1931 was 11.5 cents per pound. Subsequent
reduction of freight and other charges and improved metallurgy have
lowered costs. At the annual meeting of the company in Ju%y 1934
the president stated that costs had been reduced so that the company
was able to operate at a profit. The abandonment of the gold
standard by Belgium early in 1935 should improve Katanga’s com-
petitive position.

Canada.—Smelter production of copper increased 29 percent over
1933. The International Nickel Co., in Ontario; the Noranda
Mines, Ltd., in Quebec; the Hudson Bay Mining & Smelting Co.,
Ltd., in Manitoba; and Granby Consolidated Mining, Smelting &
Power Co., in British Columbia, are the largest producers. Most of
the copper is produced as a byproduct from extraction of other metals.
International Nickel increased its output from 61,400 short tons in
1933 to 97,600 tons in 1934. At Noranda, where gold and silver
produce the most revenue, the copper output rose from 32,500 to
35,100 tons. Hudson Bay was the only important producer to reduce
output, as it declined from 20,500 to 18,700 tons. More zinc than
copper is produced at this mine. At Granby production advanced
from 17,200 to 18,500 tons.

4+ Notman, Arthur, Finds Copper Costs Higher for :Katanga than for Utah: Am, Metal Market, vol.
40, no. 63, Apr. 4, 1933, p. 2.
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Owing to the byproduct nature of their copper, Canadian producers
have not been enthusiastic about curtailing output to meet any
international agreement for reducing production. No official state-
ment has been issued on the status of Canadian producers in the recent
agreement, but rumors in the press indicate that they have agreed to-
keep production at & minimum, commensurate with the demand for
their other products.

Chile.—The smelter production of copper in Chile in 1934 amounted
to 248,000 metric tons, an increase of 59 percent over the 156,000
tons produced in 1933. The productive capacity of the Chilean
copper industry is estimated at 318,000 metric tons ® of bar and
blister copper, indicating that copper production in Chile in 1934 was
at 78 percent of capacity. :

All three large producers (American-controlled) produced more
copper in 1934 than in 1933, Andes having increased from 16,200 to
24,200 tons, Chile from 55,800 to 97,700 tons, and Braden from 79,500
to 115,100 tons.

Cuba.—Mine production in 1934 decreased 31 percent from the
previous year. The Minas de Matahambre is the principal producer.
Cuban copper enters the United States free of duty under the Platt
Amendment and was allotted a sales quota of 525 short tons per
month by the Copper Code Authority. ‘

France—France ranks fifth in copper consumption, having used
90,700 metric tons or 7 percent of the world total in 1934. This was
16 percent below the quantity consumed in 1933, owing to recession
in industrial activity. As France produces very little copper her
needs are purchased abroad. In 1934 imports of unmanufactured
copper totaled 94,000 tons; the United States supplied 55 percent
and Belgium 24 percent.

Germany.—Germany ranks second to the United States in copper
consumption. Revival of industry in 1934 resulted in a large increase
in the demand for copper from 169,900 to 221,400 metric tons (30
percent). As domestic mines supplied only about 10 percent of the

1934 needs large increases in imports of raw materials were required.
Net importg of copper ore increased from 230,000 to 320,000 tons
and of crude and refined copper from 120,000 to 168,000 tons. Much
of the ore intake is cupriferous pyrites residue, which comes from
neighboring European countries. Imports of crude and refined cop-
per totaled 180,000 tons; Africa supplied 39 percent, United States
28 percent, and Chile 13 percent.

The critical foreign-exchange situation resulted in stringent restric-
tions on use and imports of copper. In June 1934 exportation of
raw copper, copper scrap of any kind, copper coins, brass, bronze,
etc., was prohibited. The Mansfield mine continued operation
under Government subsidy in 1934.

Great Britain.—Although Great Britain is one of the world’s
la.rgest consumers of copper, domestic mine production is negligible,
and the domestic smelter output is only 5 percent of the total need.
Consumption in 1934 was 218,000 long tons, an increase of 52 percent
over 1933 and 48 percent over 1929. This necessitated a large
increase in imports of crude and refined copper—from 142,000 tons

$ Atwood, Franklin B., Improvement Maintained in Chilean Copper Industry: Foreign Trade Notes,
vol. 4, no. 1, Jan. 27, 1935, p. 3.



72 MINERALS YEARBOOK, 1935

in 1933 to 251,000 tons in 1934. Chile supplied 36 percent of the
1934 total, Canada 23 percent, Africa 22 percent, and the United
Sta’ies- 15 percent. Imports from all of these sources increased in
1934. :

Japan.—The smelter production of copper in Japan in 1934 was
66,490 metric tons compared with 69,033 tons in 1933. As consump-
tion increased from 83,000 to 113,000 tons imports also were increased
from 13,000 to 47,000 tons. Virtually all of the 1934 imports were
credited to the United States.

Copper production in Japan is controlled largely by Sumitomo
and Furukawa. In addition to their own production these two
concerns purchase the entire output of the smaller mines.

Mexico—Smelter production increased about 18 percent in 1934.
Cananea (Anaconda) increased its output from 25,897 to 30,216 short
tons and Boleo produced 9,038 tons in 1934 compared with 9,430
tons in 1933. The Moctezuma mine (Phelps Dodge) has been idle
since 1932. .

Peru—The smelter production of copper in Peru in 1934 was
27,000 metric tons compared with 24,853 tons in 1933.

The bulk of the copper output in Peru comes from operations of
the Cerro de Pasco Corporation. Early in 1934 the corporation
resumed operations at its Casapalca mines, which had been closed
since 1931. On April 30 the Mahr drainage tunnel, which was begun
in 1929, was completed to a point directly -beneath the Natividad
shaft at the Morococha mine, a distance of 30,564 feet.

Northern Rhodesia.—Copper production again broke all previous
records, totaling 156,558 short tons or an increase of 34 percent over
1933. Rhokana, Roan Antelope, and Mufulira all shared in the
increase. ;

Production at Rhokana was increased from 61,500 tons in 1933
to 76,400 tons in 1934, most of the production coming from the
N’Kana mine. A 36,500-ton electrolytic refinery was completed at
N’Kana and went into operation early in 1935. The Mindola mine
was being equipped for operation, so that by 1937 the company
should be in a position to produce 10,000 tons of copper per month.
To provide capital for development £1,500,000 in preferred shares
were issued in 1934. Total reserves at N’Kana, N’Changa, and
Mindola were reported at 266,930,000 tons containing over 11,000,000
tons of copper (4.3 percent).

Roan Antelope increased production from 54,898 to 70,142 tons
in 1934. Smelter capacity was increased by the addition of a second
reverberatory furnace. Ore reserves were reported at 101,385,000
tons containing 3.43 percent copper. According to press reports
dated May 29, 1935, the native workers struck for increased wages.
Several natives were killed in rioting, and troops were dispatched to
the area to protect the white population.

Production at Mufulira appears to have approximated 10,000 tons
in 1934. A 1,500-ton concentrator was completed in 1931, but by
arrangement with other world producers production was delayed
until the latter part of 1933. In 1934 it was decided to erect a
smelter and to enlarge the plant to treat 2,000,000 tons of ore (75,000
tons of copper) annually. To provide capital for this expansion
£1,000,000 of debentures were issued. Ore reserves at the Mufulira,
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Chambishi, and Baluba mines totaled 162,000,000 tons, averaging
4.14 percent copper.

Before the international agreement in March 1935 Rhokana and
Roan Antelope each produced about 6,000 tons of copper per month
and Mufulira about 2,000 tons. Under the agreement the quotas
specified were 5,376 tons for Rhokana and Roan Antelope and 2,986
tons for Mufulira for May 1935 and 4,704 and 2,613 tons, respectively,
for June and thereafter. The construction programs at all three
properties were to be continued as planned.®

U. 8. S. R. (Russia).—Smelter production in 1934 increased about
14 percent over the previous year, but was short of expectations.
The second 5-year plan, 1933-37, calls for the production of 155,000
metric tons of copper in 1937. The Urals contain about one fourth
of the copper reserves of Russia and supply about three fourths of the
current production, according to Riddell and Jermain, who have
written on the copper resources of Russia.” Over 11,000 tons of
copper were imported in 1934.

Yugoslavia.—Smelter production increased 8 percent. The Com-
pagnie Francaise des Mines de Bor operate the only active deposits
at present. Serious disturbances arose in the spring of 1935 over
smelter fumes, necessitating troops to be sent to protect the Bor
mining plant from being destroyed by local peasants. "As this
company is under contract with the Government of Yugoslavia it
was not required to curtail output under the international agreement
but will cooperate with other producers.

6 South African Mining and Engineering Journal, Rhodesia and the Copper Restriction Scheme: Vol. 46,
part 1, no. 2202, Apr. 13, 1935, p. 147,

7 Riddell, Guy C., and Jermain, G. D., Russian Copper: Eng. and Min. Jour., December 1934, no. 12,
vol. 135, pp. 547-551; February 1935, vol. 136, no. 2, pp. 82-87.
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The lead industry of the United States remained in an unsatisfactory
condition during 1934. Production again exceeded consumption so
that there was further increase in stocks of refined lead. In conse-
quence, the price trended downward throughout most of the year,
. from 4 cents per pound (New York) at the beginning to 3.70 cents
_at the close. The average was 3.86 cents compared to 3.87 cents

in 1933. Production of refined primary lead increased 14 percent over
1933. The output of secondary lead, although 7 percent less than in
1933, continued to supply a very large part of the market. Consump-
tion of primary and secondary lead increased 10 percent, mostly in
uses associated with automobile manufacture and building activity.
A small increase in the use of lead in cable covering ended a 4-year
decline in this major outlet for lead. Stocks of refined pig lead in-
creased 17 percent, but since there was a substantial decline in raw
materials on hand and in process at refineries total stocks of lead
increased only 6 percent. Production at the mines increased 5 percent

in 1934.
75
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Outside the United States consumption increased 17 percent, pro-
duction increased 15 percent, and stocks of refined lead declined 13
percent, yet in spite of this marked improvement in the statistical
position the London quotation for lead fell from 2.55 cents per pound
(United States exchange basis) in January to 2.28 cents in December.
This adverse price trend was attributed to the method of applying
the British preferential tariff on lead by which small offerings of
foreign lead unduly depressed the London Metal Exchange quotations.
At the close of the year the situation was being studied by the British
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FIGURE 11.—Trends in the lead industry in the United States, 1900-34. Imports include lead in ore, base
bullion, and refined; exports include refined lead and lead exported in manufactures with benefit of
drawback. Imports shown for 1934 include lead imported for immediate consumption plus material
entering the country under bond and are closely comparable to ‘“‘general imports’’ shown for 1900-33.

Government. No attempt was made to revive the International
Association of Lead Producers during the year, and the statistical
service which had been continued after the collapse of the cartel by
voluntary cooperation of the more important producers ended in
October 1934. -

The recovery in the lead industry outside the United States is in
striking contrast to the recovery in the domestic industry. In 1934
consumption of lead in the United States equaled only 46 percent of
the 1929 total, whereas elsewhere it slightly exceeded the 1929 level.
Likewise domestic production was only 44 percent of the 1929 total
while foreign production was over 90 percent.
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Salient statistics of the lead industry in the United States, 1925-34

1925-29
average 1930 1931 1932 1933 1934

5

Production of refined primary lead:
From domestic ores. ... short tons_.| 660,525 | 573,740 | 390,260 | 255,337 | 259,616 299, 841
From foreign ores and base bullion

short tons_.| 123,104 69, 293 52, 504 33,024 13,963 11,395

783,620 | 643,033 | 442,764 | 288,361 | 273,579 311, 236

Recovery of secondary lead:
Aspiglead. .. oo do....| 126,600 | 129,000 | 128,800 | 128,000 | 131,800 124, 500
In alloYScm o a e do....| 153,400 | 126,800 | 105, 900 70, 300 92, 700 83,900

280,000 | 255,800 | 234,700 | 198,300 | 224,500 | 208,400

Total production of pig lead (primary and

I sec(;lé;ialry) ................. short tons_.| 910,229 | 772,033 | 571,564 | 416,361 | 405,379 435,736
mports:
Lead in base bullion-.......... do....| 95747 38,630 32,320 13, 462 1, 587 12,450
Leadinore._......_. ~.-do.... 40, 096 39,377 20, 888 21, 001 5,958 110,611
- Exports of refined pig lead. .. ...... do-.--] 98,048 48,307 21, 665 23,516 22, 831 5,906
Refined primary lead available for con-
sumption . - oo short tons_.| 677,322 | 582,774 | 410,606 | 257,669 | 244,349 208, 141
Estimated consumption of primary and
secondary lead._ ... short tons..| 900,250 | 768,600 | 567,700 | 400,000 | 433,700 476, 800
Pryl'ceskper pound of refined lead at New
ork:
Highest monthly average 10.33 6. 256 4.80 3.75 4.50 4.18
Lowest monthly averag 6.02 5.10 3.79 2.73 3.00 3.57
Average for year. 7.47 5.52 4.24 3.18 3.87 3.86
Quotation at end of year.......do... 6.25 5.10 3.75 3.00 4.15 3.70
Mine production of recoverable lead
short tons..| 664,230 | 558,313 | 404,622 | 292,968 | 272,677 | 2286, 658
Southeastern Missouri district
percent of total.. 30 35 39 40 31 31
Utah. do-.-- P 21 20 21 22 20
Idaho oo do.._- 21 24 25 25 27 26
Joplin (Tri-State) region..__... do--.- 13 7 5 6 9 9
Allother_ _ . do.... 13 13 11 8 11 14
‘World smelter production of lead
. metric tons-_|1, 678,000 |1, 696, 000 |1, 386,000 |1, 160, 000 |1,151,000 |3 1,322,000
United States.-----_percent of total_. 8 33 27 22 21 21
- Mexico. do 12 12 15 12 10 13
Australia 10 10 11 16 18 15
anada. 7 8 9 10 10 1
Spain... 9 7 8 9 8 6
All other. 24 30 30 31 33 34

1 Data for 1934 include lead imported for immediate consumption plus material entering the country
under bond and are comparable to ‘‘ general imports’ given in the table for 1929-33.

2 Subject to revision.

3 Approximate production.

Lead industry and N. R. A—The lead industry operated under the
President’s Reemployment Agreement until June 4, 1934, when a code
of fair competition for the industry became effective. Details of this
code were summarized briefly in last year’s chapter of this series. To
meet the labor provisions of the code wages were increased and hours
of labor decreased in some sections of the country. In many sections,
however, wage scales before the code was adopted equaled or exceeded
the specified minimum. Since there has been no published report on
activities of the code authority details of the first year’s operation
are not available at this time.

National Resources Board report on the lead industry.—The Planning
Committee for Mineral Policy of the National Resources Board recom-
mended the adoption of some means to prevent further accumulation
of stocks and to reduce the present surplus to manageable proportions
but concluded that specific plans should originate with the industry.
For immediate consideration, however, it suggested (1) development
of better statistics of secondary lead to supplement the market infor-
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mation services already available for this industry; (2) establishment
of consumption forecasts, to be made by a Government agency, such
as the Bureau of Mines, in cooperation with producers and organized
consumers; and (3) joint action by the industry under public super-
vision to control the accumulation of excess stocks.

Effects of increased precious metal prices on lead mining.—The large
increases in the prices of gold and silver in 1934 over 1933 increased
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FiGuRE 12.—Lead production and approximate gold and silver yield per pound of lead in the principal
lead-producing districts, 1933-34. It is assumed that the gold and silver yield per pound of lead in 1934
was the same in quantity as for the latest previous year in which where was substantial production, in
most cases 1933. Average prices used in computing yield were as follows: 1933, silver $0.35 and gold
$25.56 per ounce; 1934, silver $0.6464+ and gold $34.95 per ounce. The average New York price of lead
_was 3.87 cents in 1933 and 3.86 cents in 1934, In Colorado, lead is obtained largely from ores mined for
gold and silver, so that the precious metal yield per pound of lead is exceptionally high. The yield from

. ores in the miscellaneous districts included in “all others’” was not shown, as it would represent merely
an average of ores in which the precious-metal revenue per pound of lead varies greatly.

the precious metal revenue of lead producers in the United States by

nearly $4,000,000. Since all the auriferous and argentiferous lead

and lead-zinc ores are produced in the Western States virtually all
of the increase in precious metal revenue was enjoyed by Western
producers, thus improving their competitive position with producers
in the Central and Eastern States. But the record for 1934 reveals
that the total mine production of lead increased only 5 percent and
that on the average the increase was shared fairly equally by districts

that yield precious metals and those that do not (see fig. 12).
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Closer examination of the record, however, reveals that higher
precious metal prices induced considerable production of lead that
otherwise might not have materialized in 1934. Thus operations
were resumed at mines, idle in 1933, in the Tybo, Oro Blanco, and
Philipsburg districts. Higher gold and silver prices probably were
the principal factors that contributed to increased production in the
Park City, Pioche, Butte, and Eagle districts. Large declines in
some mines in the Bingham and Tintic districts and in Tooele County,
Utah, were partly offset by increased production at other mines made
possible by the rise in gold and silver revenue. There was a substan-
tial increase in byproduct lead from gold and silver ores as can be seen
from the following table which gives the production of lead by types
of ores in 1933, with an estimate for 1934:

1933 1934

Short tons Short tons
153, 752 154,

Lead ore.. ... e 3 3

Lead-zine ore. . ... .. 113,820 124, 000
Gold and silver ore.. 3,704 7,400
Others. oo ool 1,401 1,300

272, 677 286, 700

The increase from gold and silver ores was due to increased activity -
at precious metal mines in Colorado and Utah, largely induced by
higher gold and silver prices. »

In some districts where gold and silver provide a very substantia.
part of the total revenue lead production declined. ~ This may be
accounted for by producers being able to mine lower-grade ores
_ profitably as a result of higher precious metal prices, by exhaustion of
some of the smaller mines, by voluntary curtailment to prevent further
accumulation of stocks, by selective mining of ores containing higher
gold and silver and lower lead values, and by selective mining of
- higher-zinc ores in lead-zinc mines induced by the relatively better
price of zinc in 1934. ' Thus in the Willow Creek district where the
precious metal revenue per pound of lead was over 7 cents in 1934
lead production declined substantially. Likewise declines in lead
output were recorded in the Coeur d’Alene, Bingham, Tintic, and
Central districts and in Tooele County. In all of these the gold and
silver yield in 1934 exceeded 1 cent per pound of lead produced.

Enough time probably has not elapsed to gage the full effect of
higher precious metal prices on lead mining. For the immediate
future it seems reasonable to expect that the major part of any
increase in consumption will be met by increased production in the
Western States. This region, however, does not have potential
production sufficient to meet any large increase in demand, so that as
consumption returns to predepression levels adjustments will have to
be made in the price of lead to permit economic operation of many
nonprecious-metal-bearing lead mines. Meanwhile it cannot be
denied that increased gold and silver prices have contributed to the
increasing stocks of lead and have thus indirectly depressed lead
prices. This obviously works to the detriment of those mines which
contain little or no gold and silver.
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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 shows the production from each
of these sources from 1925 to 1934.

Total pig lead produced in the United States, 1925-84, short tons

Fr(;l'n do- From for- From
mestic ores eign ores
Year and base and base s:_&?t’;rdfgg Total
bullion bullion
1925 _ 654, 921 112, 048 112, 420 879, 389
1926__. 680, 685 118, 256 125, 000 923, 941
1927. . 668, 320 128, 210 119, 000 915, 530
1928_ 626, 202 154, 869 138, 000 919, 071
1929_ 672, 498 102, 135 138, 500 913,133
1930 573,740 , 293 129, 000 772,033
1931 390, 260 52, 504 128, 800 571, 564
1932__ - 255, 337 , 024 128, 000 416, 361
1933___ 259, 616 13,963 131, 800 405, 379
1934 299, 11,395 124, 500 435, 7.

PRIMARY LEAD

Refinery production.—Production of refined primary lead in 1934
increased 14 percent and was equivalent to the normal production at
the close of the nineteenth century. Production from foreign ores and
base bullion declined 18 percent and was the lowest since 1886, the
first year in which lead production from foreign raw materials was
reported. Lead derived from domestic ores increased 15 percent in
1934.

Refined primary lead produced in the United States, 1929-3/

Production (short tons) Sources (short tons) Value
Year From From
Desilver- | Desil- Total pro- domestic [ From foreign Aver-
ized |verized |Soft lead ?| ductign 1-| ores and | foreign bas§ age per Total
lead 12 jsoftlead base bul-| ores alli pound
lion bullion i

483,622 | 55,6066 | 235,345 | 774,633 | 672,498 | 29,675 72,460 | $0.063 | $97, 604, 000
396,004 | 45,578 | 201,361 , 0 573,740 348 34,945 .050 | 64,303, 000
263,919 | 40,456 | 138,380 | 442,764 | 390,260 | 22,254 30, 250 .037 | 32,765,000
189, 707 | 35, 524 63,130 | 288,361 | 255,3: 21,747 11,277 .030 | 17,302,000
165,791 | 22,210 | - 85,578 | 273,579 | 259,616 | 7,677 6, 286 .037 | 20,245,000
186,468 | 22,744 | 102,024 | 311,236 | 299,841 | 10,241 1,154 .037 | 23,031,000

1 The lead content of antimonial lead is excluded (see p. 82).
2 Desilverized soft lead is excluded.
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Refined primary lead produced in the United States, 1929-34, by sources, in short tons

Source 1929 1930 1931 1932 1933 1934
Domestic ore. 672,498 | 573,740 | 390,260 | 255,337 | 259,616 299, 841
Foreign ore:
Australia_____.___________ 5 b 7 IR 30 focomceeeo 115
Canada. - 9,499 14, 369 3,816 3,797 3,472 2,514
Europe. 28 41 43 4,491 2, 600 45
Mexico 16, 807 14,949 6, 420 334 257 1,011
South America - 3,285 3,476 2,299 2, 631 1,348 4,028
Otbher foreign 51 1,510 9, 676 10,464 |- cooeo-- - 2,528
29, 675 34,348 22,254 21,747 7,677 10, 241
Foreign base bullion:
Mexico I 51,295 18, 592 30,072 11,164 6, 021 703
South America. 21, 165 16, 353 178 113 265 451 )
72, 460 34,945 30, 250 11,277 6, 286 1,154
Total foreign._ ... 102, 135 69, 293 52, 504 33,024 13,963 11,395
Grand total 774,633 | 643,033 | 442,764 | 288,361 | 273,579 311,236

Source of primary lead.—Of the total refined lead produced in 1934,
96.3 percent was derived from domestic ores, 3.3 percent from foreign
ores, and 0.4 percent from foreign base bullion. Production from
foreign ores increased 33 percent In 1934 owing to increased tonnages
from Newfoundland, Peru, Chile, and Mexico. Smelting of Canadian
and European (mostly Swedish) ores in 1934 declined. The produc-
tion of refined lead from foreign base bullion decreased 82 percent in
1934, all due to lower production from Mexican bullion. In 1928
over 117,000 tons of Mexican bullion were refined in the United States;
in 1934 less than 1,000 tons were treated. Details of the sources of
lead derived from domestic ores are given in the section on mine
production.

Soft lead.—Nonargentiferous lead ores of high purity, from which
‘a soft lead can be produced without elaborate refining processes, are
known as soft-lead ores. Most of the soft-lead ores produced in the
United States are smelted into pig lead; but a substantial quantity
is used each year in the manufacture of lead pigments, principally
sublimed lead and leaded zinc oxide. About one-fifth of the pig lead
produced from soft-lead ores is desilverized and used largely in the
manufacture of white lead where high purity is required.

Soft lead produced in the United States from domestic ores, 1 929-34, in short tons

Soft pig lead Soft lead Soft lead
recovered| Total soft dq;rrggtsltl;ic agg’gfﬁg’_
Undesil- | Desil- Total in pig- 68 lead ! mestic
verized | verized

Year
ments lead

235, 345 55,666 | 291,011 9,
201, 361 45,578 | 246,939 6,
138, 389 40,456 | 178,845 5,
63, 130 35, 524 98, 654 4,932 | 103,586 | 263,846
85, 578 22,210 | 107,788 6,875 | 114,663 | 270,649
102, 024 22,744 | 124,768 7,538 | 132,306 | 313,280

429 | 300,440 | 696,678
686 588,

g
N
i3
o
K
@
8
28
=1
SEBEES

1 Includes domestic refined lead, domestic lead in antimonial lead, and domestic lead in pigments. Do-
mestic lead in antimonial lead computed on different basis beginning with 1931. (See following table.)
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* 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 produc-
tion. The major part is derived from the smelting of antimonial lead
scrap, and some is produced by mixing metallic antimony with refined
soft lead. :

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, 1929-34

. Antimony Lead content by difference (short
Production (short tons) content, . tons)
Year - F P Fr
rom rom Tom om
: From Short | Percent- : From
domestic | foreign Total domestic| foreign Total
ore oreg | Scrap tons age ore ore scrap
17,062 | 8,607 | 17,575 | 43,244 | 4,935 11.4 O] ?; (‘; 38, 309
8,918 | 4,793 | 11,086 | 24,797 | 2,967 12.0 Q] 1 Q1 21, 830
2) (’; (0] 21,842 | 2,438 11.2 3,628 1,603 | 14,173 | 19,404
2) [¢) ® 21,024 | 2,495 11.9 3,577 1,466 | 13,486 | 18,529
2) (2) [O] 17,805 | 1,720 9.7 4,158 791 | 11,136 | 16,085
(O] @ (O] 16,607 | 2,263 13.6 901 330 | 8,113 | 14,344
1 Not recorded. ? Segregation discontinued.

SECONDARY LEAD

Secondary lead is increasing steadily in importance as a source of
supply for industry. In 1909, the first year for which adequate data
are available, production of secondary lead amounted to less than
42,000 tons and was equivalent to only 12 percent of the domestic
primary lead output. During the next two decades production of
secondary lead increased steadily and more rapidly than that of
primary lead. By 1929 it had reached a peak of 311,000 tons, equal
to 46 percent of the primary output. During the depression the
decline in secondary production has been much less pronounced than
in primary production, so that by 1933 the proportion had reached
86 percent. In 1934 a 7-percent decline in secondary output and a
concomitant increase of 15 percent in primary output brought the
proportion down to 70 percent.

Secondary lead recovered in the United States, 1929-3/ 1

Pig lead (short tons)— Total recovered lead
L?lad S Ratio t

Year alloys atio to

: hort domestic

At primary | At second- | poe | SO gl e | efeeg
pri-

plants ary plants mary lead

(percent)
65, 359 73,141 138,500 | 172, 500 311,000 |$39, 186, 000 46
48,135 80, 865 129,000 | 126,800 255,800 | 25, 580, 000 45
43,774 85,026 | 128,800 | 105,900 234,700 | 17, 367, 800 60
33, 611 94,389 | 128,000 70, 300 198, 300 | 11,898, 000 78
41, 632 90, 168 131, 800 92, 700 224, 500 | 16, 613, 000 86
33, 557 90,943 | 124, 500 83, 900 208, 400 | 15, 421, 600 70

! Compiled by J. P. Dualop, of the Bureau of Mines.
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The large return of secondary lead is due to the fact that a major
part of the metal consumed each year goes into nondestructive uses
and eventually returns to the smelter for reworking and reuse.
Typical of such uses are cable coverings, plumbing, type metal,
bearing metal, and most important of all, automobile storage batteries.
At present, one-half or more of the secondary lead recovered is derived
from discarded storage batteries, and the rapid increase in this source of
scrap was the principal factor contributing to the rise in secondary lead
production before the depression. Likewise the constancy of the
supply of battery scrap has aided in maintaining the production of
secondary lead during the depression.

From 1909 to 1918 the growth of secondary lead production was
relatively slow. Although the use of storage batteries in automobiles
began before the war it was not until 1921 that the battery was
adopted widely as standard equipment; consequently, the return of
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FIGURE 13.—Trends in production of primary and secondary lead and the number of motor vehicles in use
inthe-United States, 1905-34. A large part of the secondary lead is derived from worn-out storage bat-
teries, and since there has been a relatively small decline in the total number of motor vehicles in use this
scrap.supply has been maintained relatively well and has been available at prices prevailing during the
depressioln. dThis accounts largely for the small decline in production of secondary lead compared with
primary lead. :

large amounts of battery scrap had not materialized by 1918. In
1919, however, there was a substantial rise in secondary production

probably due to a sharp increase in the supply of battery scrap,

collection of which had been induced by the high lead prices of 1917
and 1918. The new trend was temporarily interrupted by the
business recession of 1920-21, but from 1921 to 1929 the increase in
the supply of battery scrap resulting from the phenomenal rise in the
number of automobiles in use is reflected in the rapid rise in secondary
lead production.

At present the collection of discarded batteries is well-organized
owing to the universal practice of battery dealers to accept old
batteries as trade-ins on new ones; thus the supply of scrap moves
fairly regularly to the smelters and is affected by changes in lead
prices only to a minor extent. Since the number of automobiles in
operation decreased only slightly during the depression the supply
of battery scrap has continued at relatively high levels. It has been
affected adversely, however, by the tendency of owners to delay

4744—35—7
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replacements during hard times, a fact evidenced by the increase in
the average life of a battery from about 2 years in 1928 and 1929 to
2.7 years in 1932. Since then it has declined again to 2.2 years in
1934. Another adverse factor has been the decrease in the quantity
of lead used per battery, which fell from 29 pounds in 1928 to 24
pounds in 1934. Thus, while the total number of motor vehicles in
use only dropped from 26,616,000 in 1929 to 24,933,000 in 1934
(6 percent) the supply of lead and antimony in battery scrap fell
27 percent—from 153,000 tons in 1929 to 111,000 tons in 1934,
according to estimates of the American Bureau of Metal Statistics.
Since lead constitutes 96 percent or more of the above tonnages the
lead derived therefrom was equivalent to approximately half of the
total secondary lead production.

LEAD PIGMENTS

Lead pigments manufactured in 1934 contained 165,211 tons of
lead from the sources shown in the following table. Of this total
about 157,294 tons were derived from refined pig lead, of which white
lead accounted for 41 percent, litharge 42 percent, red lead 16 percent,
and sublimed lead and orange mineral 1 percent. Sublimed lead and
leaded zinc oxide are the principal pigments in which the lead content
is derived from ores.

Lead in pigments, 1929-84, by sources, in short tons

Lead in pigments from— : Lead in pigments from—
Year Year .
D°")’;§‘°;ﬂc Metal | Scrap | Total Do‘ﬁ’:s,tlc Metal | Scrap | Total
1929 ... 9,429 | 248,657 | 2,427 | 260,513 || 1932 4,932 127,318 262 | 132, 512
1930 .- 6,686 | 190, 182 689 | 197,557 || 1933 ... 6,875 143, 027 56 | 149, 958
pL*E ) 5,722 | 186,328 710 | 172,760 || 1934 -cocoo-- 7,638 | 157,294 379 | 165,211

1 Includes also lead recovered in zinc oxide and leaded zinc oxide.
2 No pigments from foreign ore.
Further details on the production of lead pigments are given in the
chapter on Lead and Zinc Pigments and Zinc Salts.

MINE PRODUCTION

Mine production of recoverable lead in 1934 was nearly 286,700
tons, an increase of 5 percent over 1933; it was 57 percent below the
average for 1925 to 1929. Production in the Western States increased
6 percent, in the Central States 4 percent, and in the Eastern States
16 percent.

ompared with the 5-year average for 1925-29 production in 1934
was as follows: Western States, 45 percent; Central States, 40 per-
cent; and Eastern States, about 89 percent. Missouri continued to
rank first in production and increased 6 percent in output. Idaho
ranked second and Utah third, but decreased 5 and 1 percent, respec-
tively, in output. These three States contributed 77 percent of the
total output in 1934. Nevada, Montana, Kansas, Colorado, and
Arizona produced more lead in 1934 than in 1933, whereas Oklahoma,
New Mexico, and Alaska produced less. The output of all important
lead-producing States in 1934, except Nevada and New Mexico, was
far below the 5-year predepression average.
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Mine production of recoverable lead in the United States, 1925-34, in short tons

1925-29
Btate average 1930 1931 1932 1933 1934
‘Western States and Alaska:
Alaska 1,365 1, 661 1,261 1,157 1875
.............................. 4,246 982 1,182 1,721 13,300
1,780 1,879 1,209 381 412
......................... 22,130 884 2, 150 402 4,218
134,058 99, 265 72,118 74,363 171,000
10, 653 4,430 1,079 6, 582 9, 900
11, 529 7,930 440 2,303 | 110,750
10, 378 269 10,114 11,043 9, 365
5 3 b 21
Texas R T A 17 360
Utah 115, 495 79,212 62,776 58,688 58,077
Washington. 576 , 921 840 291
Wyoming... 7 I 1
312,413 | 215,000 | 153,280 | 159,488 | ! 168,570
Central States:
Arkansas 53 78 4 10 40
linois 248 205 31 240 40
ansas. 12,910 7,082 6,490 6,089 6, 805
entuck 117 F SR 176 104
Missouri 199,632 | 160,121 | 117,159 84, 980 90, 493
Oklah 23,052 13,210 10, 634 18, 038 16, 747
Wi il 1,537 952 910 540 234
237,533 | 181,648 | 135,228 | 110,073 114, 463
Eastern States:
New York. ... . |
8,367 7,974 4,460 3,116 3,625
8,367 7,974 4, 460 3,116 3,625
558,313 | 404,622 | 292,968 | 272,677 | !286,658

1 Subject to revision.

Mine production of recoverable lead in the principal lead-producing dzsmcts of the
United States, 1929-34, in short tons

District State 1929 1930 1931 1932 1933 1934
Southeastern Missouri re- | Missouri_....____. 197,435 | 198,622 | 158,950 | 116,152 | 83,970 | 89, 580
; 97,7711 - 71, 505-|--73;926-| + 70, 150
. 42,586 | 33,597 | 32,6.0 ,030 | 32,420
Kansas, Missouri, 36,972 | 21, 18,131 | 25,137 | 24,465
Oklahoma.
Park City region. Utah 17, 368 12,653 | 11,557 | 12,360
‘Willow Creek... ........__ 7,563 6, 449 , 075 6, 143
Tintie Utah 18, 427 9, 842 6, 433 5,715
Rush Valley 8,773 7,222 6,916 , 594
Butte........_._._......| Montana_....___._| 8239 | 2540 |_..______ 1 4,185 | 15,393
2,420 3, 521 3, 2, 846
3,489 71 L5210
@) 2 87 1,349
1,470 76 505 524
008 792 906 1,651
Inyo County 1,765 1,102 301 277
Metaline 1, 257 682 722 237
952 910 540 234
Banner-. e 385 Q]
Pend d’Oreilln 1,020 576 39 @
Bisbee (Warren). N 252 a1 @ @
Eagle County.. - 3,816 221 8 52
oy — e Al
arm Springs.............. 21
Cedar Plains. 25 2 1 ’g
Dome. 1 - ’;
Tybo. 4,083 ®) 2
San Francisco.............. Utah 436
Austinvilles _______________ ®) ® (? ®)
Jack Rabhit4__ 240 ® G (]
OroBlanco¢.... . ... .. e - f’)
Pioche ¢. 2,892 3) ) )
8t. Lawrence County*...... [O) ® 0] ®

1 SBubject to revision.
2 Data not available.

3 Bureau of Mines not at llberty to publish figures.

¢ Not listed acoording
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STOCKS

Lead stocks, as reported by the American Bureau of Metal Statis-
tics, are shown in the following table. Stocks of refined and anti-
monial lead include metal held by all primary refiners and most of the
refiners of secondary material that produce common lead. Foreign
lead refined in the United States and entered for domestic consump-
tion is included. During the past 6 years stocks of refined pig lead
have increased steadily. At the close of 1934 they were nearly 5.4
times the amount held at the close of 1929. Combined stocks of
refined and antimonial lead on December 31, 1934, exceeded a 7-
month supply at the average rate of consumption in 1934. Stocks of
unrefined lead on hand and in process at smelters declined in 1934.

Lead stocks at end of year at smeiters and refineries in the United States, 1929-34,
in short tons

1929 1930 1931 1932 1933 1934

Refined pig imd ________ 41,726 95,524 | 147,466 | 164,722 | 191,624 ’ 223, 593
Antimonial lead- ... ... 9,350 7,723 4,187 11,435 11, 437 10, 437
) 51,076 | 103,247 151,653 | 176,157 | 203,061 234, 030

Lead in base bullion:
At smelters and refineries____________ 8,313 8,171 12,952 13,911 12,786 6, 045
In transit to refineries___.____________ 7,116 4, 261 2,971 1,302 2,191 1,528
In process at refineries._._._____x_____ 16, 089 14, 368 10, 228 10,720 10, 403 11, 567

31,518 26, 800 26, 151 25,933 25, 380 19, 140

Lead in ore and matte and in process at
smelters. oo eieiaaan 28, 299 28, 697 40, 185 61, 206 67, 263 60, 699

110,893 | 158,744 | 217,989 | 263,296 | 295,704 313, 869

According to the annual review of the British Metal Corporation
stocks of refined lead outside the United States declined in 1934 from
330,000 short tons on January 1 to 286,000 tons on December 31.
The former figure represents a downward revision of 45,000 tons in
their estimate given a year ago (375,000 tons). On the basis of the
revised figure world stocks may be estimated to have declined from
533,000 to 520,000 tons. Normally, world stocks amount to approxi-
mately 200,000 tons.

DOMESTIC CONSUMPTION

New supply.—The following table shows the refined primary lead
available for consumption from 1929 to 1934. The computation does
not take into account changes in producers’ stocks, and as these have
increased steadily during the past 6 years the quantities shown over-
state actual consumption of new lead. Nevertheless, the supply avail-
able for consumption in 1934 was equivalent to only 43 percent of that
in 1929.



LEAD - 87

Refined primary pig lead availabie for consumption in the United States, 1929-34,
: in short tons

1929 - 1930 1931 1932 1933 ‘ 1934
Supply:
Stock in bonded warehouse Jan. 1.___ 4,139 1,328 ] O] o o
Imports of pigs, bars, and old________ 1,658 209 . 10 44 109 283
Production.._.__.____________________ 774,633 | 643,033 | 442,764 | 288,361 | 273,579 311, 236
780,430 | 644,570 | 442,774 | 288,405 | 273,688 311, 519
Withdrawn:
. Exports:
Piglead..____ . _______________ 73, 251 48, 307 21, 665 23,516 22,831 5,906
In manufactures, with benefit of
drawback__.__._________________ 13, 086 12,161 10, 503 7,220 6, 508 7,472
Stock in bonded warehouse Dec. 31. . 1,328 1?2 ® O] @ [©)
87,665 61, 796 32,168 30, 736 29,339 13,378
Supply available for consumption______._ 692,765 | 582,774 | 410,606 | 257,669 | 244,349 298, 141

! Stocks of pigs, bars, etc., in bonded warehouse not separately recorded after April 1930 but included
with base bullion. (See table on p. 91.) -
-2 For purpose of calculating quantity available for domestic consumption, stocks in warehouse are esti-
mated to have remained unchanged from the beginning of the year.

Consumption by uses—Owing to the large return of secondary lead
from the lead-consuming industries the total consumption of pig lead
greatly exceeds the supply of new lead available. The following
table gives the American Bureau of Metal Statistics estimate of the
total consumption of lead by industries during the past 6 years.

Lead consumed in the United States,! in 1929-34, in short tons v

Purpose 1929 -1930 1931 1932 1933 1934
White lead SR, 119, 700 83, 900 77,500 54, 500 59, 100 64, 500
Red lead and litharge____._______________ 30, 000 32,000 18, 000 15, 800 19, 000 28, 000
Storage batteries..__.___ ----| 210,000 | 163,000 | 157,000 | 138,000 | 147,000 163, 000
Cable covering_ ... 220,000 | 208,000 | 117,000 55, 000 31, 000 34, 100
Bui 96, 000 67, 000 40, 000 22,000 26, 000 30, 000
18,000 |- 11,000 ~ 6,000 |~ 3,500| 5,000 7,300
5,700 5,200 1,000 300 200 800
300 400 200 100 200
41,100 33,300 29, 700 23,300 32, 300 34, 800

4,200 2,700 2, 200 1,400 2, 500 2, 400

39, 800 26, 000 20, 000 14,000 22, 500 16, 200

, 000 20, 000 12, 000 10, 000 15,000 16, 500
37, 000 27,000 20, 500 14, 000 16,000 16, 000
18, 000 16, 000 14,400 10, 800 11,000 13, 000
31, 500 21, 000 15,000 10, 000 12,000 10, 000

18, 000 12,000 7,000 5, 000 5, 000 5, 000
50, 000 40, 000 30, 22, 200 30, 000 35, 000

972,300 | 768,600 | 567,700 | 400,000 | 433,700 476,800

1 Source: American Bureau of Metal Statistics. These estimates are for the total consumption of lead
irrespective of whether its origin be primary or secondary. Antimonial lead is included.

g

The industrial use of lead increased 10 percent in 1934 but still was
51 percent below the 1929 record. Factors contributing to the
increase in 1934 included the 43-percent rise in automobile manufac-
ture and the 23-percent increase in building construction. Storage
batteries continued to be the largest consumer of lead, increasing 11
percent in 1934. Although this outlet for lead is influenced by the
number of new automobiles produced the major market is in replace-
ments in old cars. Qut of a total of 12,900,000 automobile batteries
manufactured in 1934, 10,121,000 went into replacements. The total
number of automobiles registered in 1934 was 24,933,000, an increase
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of 5 percent over 1933. To the increase in new automobile produc-
tion, however, may be attributed the increase in the direct use of lead
in alitomobiles and a portion of the increase assigned to bearing
metals.

Consumption of lead in cable covering, normally the largest use of
lead, increased slightly in 1934 but was still at very low levels. This
was due largely to the sharp decline in the manufacture of telephone
cable during the depression.

The revival in construction activity is reflected in the increased use
of lead directly in building and in the manufacture of white lead and
red lead, which are used largely in paint manufacture. White lead
formerly was the principal use of lead and over a decade ago accounted
for approximately 25 percent of the lead used in this country. Owing
to competition from zinc and titanium pigments, however, its relative
importance has decreased to only 14 percent in 1934. The use of
lead in ammunition increased again in 1934, whereas lead foil and
calking declined substantially. Under “other uses’ the largest item
in recent years has been the manufacture of tetraethyl lead, which has
been increasing rapidly. Compared with 1929 the quantity of lead
used in the six principal consuming industries in 1934 was as follows:
Storage batteries, 78 percent; white lead, 54 percent; ammunition,
85 percent; cable covering, 16 percent; building, 31 percent; and red
lead and litharge, 93 percent. ‘

PRICES

The two major markets for lead in the United States are New York
and St. Louis; a large part of the lead produced in the United States
is sold at prices based on quotations in these markets. The New York
quotations are influenced to some extent by the lower prices usually
prevailing on the London market, so that the New York price seldom
exceeds the St. Louis price by as much as the freight differential,
normally 0.35 cent a pound.

The price of lead in 1934 was slightly lower than in 1933. The
average New York quotation was 3.86 cents per pound compared with
3.87 cents in 1933; it was 43 percent below that of 1929. At the
beginning of 1934 the price was 4 cents. This quotation was main-
tained until early in April, when anticipation of higher prices expected
as a result of pending approval of the Lead Code and the general
improvement in business stimulated a buying wave which brought
the quotation up to 4.25 cents. During the latter part of May, how-
ever, the downward trend, which began in October 1933 after the
inflationary rise in the summer of that year, was resumed and main-
tained until a low for the year of 3.5 cents was reached during the
latter part of November and the first half of December. The quota-
tion at the close of the year was 3.7 cents. The large increase in lead
stocks in 1934 and the weakness of the London market affected the
domestic price unfavorably in 1934.

The London quotation for 1934 (United States exchange basis)
averaged 2.46 cents per pound—1.4 cents below the New York
average. Owing to more settled exchange conditions the differential
between New York and London was maintained within relatively
narrow limits. The London quotations, which declined from £11.304
in January to £10.317 in December, did not reflect a substantial
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improvement in the statistical position abroad. It was claimed that
the method of applying the 10-percent preferential tariff on British
lead made it possible %or small offerings of foreign lead to depress
unduly the London market.

Average monthly and yearly quoted prices of lead at St. Louis, New York, and London,
1932-3/4, in cents per pound 1

1932 : 1933 1934
Month
St. New | Lon- St. New | Lon- St New | Lon-
Louis | York | don | Louis | York | don | Louis | York don

January.. ..o 3.55 3.75 2.31 | 2.8714 3.00 1.57 3.90 4.00 2.55
3.51 3.72 2.25 | 2.87%| 3.00 1.59 3.90 4.00 2.61
2.99 3.15 2.01 | 3.03 3.15 1.63 3.90 4.00 2.63
2.90 3.00 1.88 | 3.13 3.27 1,74 4.05 4.18 2.65
2.90 3.00 L75| 3.52 3.65 2.12 3.99 4.14 2.52
2.89 2.99 1.56 | 4.02 4.17 2.45 3.82 3.98 2.49
2.59 2.73 1.56 | 4.30 4.45 2.78 3.63 3.77 2.43
3.09 3.24 1.76 | 4.35 4.50 2.45 3.60 3.76 2.45
3.32 3.46 2.03 | 4.35 4,50 2.49 3.54 3.69 2.32
2.94 3.06 1.81 | 4.18 4.32 2. 46 3.51 3.66 2.28
2.93 3.05 177 414 4.29 2. 65 3.42 3.57 2.32
2.88 3.00 1.63 | 4.04 4.14 2.61 3.45 3.60 2.28
3.04 3.18| 21.8 | 3.7¢ 3.87 | 22.21 3.73 3. 22.46

1 8t. Louis: Metal Statistics, 1935, p. 373. Average daily gluotations of soft Missouri lead, f. o. b. St.
Louis (open market), as reported daily in the American Metal Market.

Ni etv; Yorl‘g‘:r Afneucan Metal Market, daily issues. Pig lead, New York (outside market), prompt ship-
ment from West.

. London: Metal Statistics, 1935, p. 377. Average price of foreign lead. Price per long ton, as published
11131 Metal Statistics, converted to cents per pound at average exchange rate reported by the Federal Reserve

oard.
,1 J;ggr;xgon quotations in pounds sterling per long ton, as follows: 1932, £11.913; 1933, £11.6708; 1934,
FOREIGN TRADE'!

The foreign trade of the United States in lead consists largely of
imports of ore and base bullion, which are smelted and refined in
bond, and the export of this lead either as refined lead or in manu-
~factured products. - Since 1927, however, this trade has declined. In
1934 only 13,344 tons of lead in ore and base bullion (including a small
amount of refined and scrap lead) were imported compared with
161,389 tons in 1927; exports of refined lead decreased from 125,267
t0 5,906 tons. During the same period lead exported in manufactures
with benefit of drawback declined from 12,004 to 7,472 tons.
Imports.—Total imports of lead in ore and matte, including imports
for immediate consumption and entries for warehouse, increased 78
percent in 1934 due to increased shipments from Newfoundland, Peru,
Chile, and Mexico. Receipts from Canada were considerably less,
"and there was no intake of Swedish ores in 1934. Imports of base
bullion increased 54 percent, most of the increase being larger ship-
ments from Mexico. Imports of refined lead were negligible. Total
imports of lead increased 74 percent but were equivalent to less than
12 percent of the 1929 total.

1 Figures on imports and exports compiled by Claude Galiher, of the Bureau of Mines, from records of
the Bureau of Foreign and Domestic Commerce.
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Total lead imported into the United States, 1 929—34, by classes, in short tons 1

Lead in Lead in | Pigs, bars, .
Year . oreand | base bul- |sheets, and ngg%gg‘:d
matte lion old

31,331 83,071 1, 657 116, 059
39,377 38, 630 209 78,216
20, 888 32,320 210 53, 218
21, 001 13,462 44 34, 507

5,958 1, 587 109 7,654
10, 611 2, 450 283 13,344

1 Data for 1934 include lead imported for immediate consumption plus material entering the country
under bond and are comparable to ‘“general imports’ given in the table for 1929-33.
2 Reclaimed scrap, etc. No imports of pigs, bars, etc., were recorded for 1931.

Total lead imported into the United States, in ore, base bullion, and refined, 1929-34,
by sources, in short tons !

New- o
. South Other
Year Canada | Mexico f(l)ggél- America Europe countries Total
4,512 87,936 23, 526 14 71 116, 059
17,268 36,721 22,472 113 1,642 78,

2,618 38, 706 2,171 | ______ 15 53, 21
2,459 13, 545 2,811 5,053 41 34, 507
1,629 2, 15 1,485 2,368 18 7,654
1,160 3,270 5,455 67 35 13,344

1 Data for 1934 include lead imported for immediate consumption plus material entering the country
under bond and .are comparable to ‘‘general imports” given in the table for 1929-33.

Total lead imported into the United States, in ore and m alte, 1929-84, by countries
in short tons !

Country 1929 1930 1931 1932 1933 1934

Canada 3,953 17,257 2,614 2,459 1,629 902
Chile... 2,295 3,313 1, 866 2,211 651 1,443
Mexico 23,415 16, 341 6,495 195 862 1,283
Newfoundland and Labrador- L) P, 9,708 10,598 |- 3,357
Peru. 1, 601 831 194 477 522 3, 545
Sweden. i e oo 5,024 2,292 | ..
Other countries_ ... ________________ 67 1,635 1 37 2 81

31,331 39, 377 20, 888 21, 001 5,958 10, 611

1 Data for 1934 include lead in ore and matte imported for immediate consumption plus material entering
thze ]Sounttﬁy uln?er bond and are comparable to ‘‘general imports’’ given in the table for 1929-33.
ess than 1 ton.

Total lead tmported into the United States, in base bullion, 1929-34, by countries,
in short tons?

Country 1929 , 1930 1931 1932 1933 1934
63, 458 20, 350 32,210 13,340 1,281 1, 987
19, 602 18, 280 110 121 306 463
____________________ 1|
83,071 38, 630 32,320 13,462 1, 587 2,450

1 Data for 1934 include lead in base bullion imported for immediate consumption plus material entering
the country under bond and are comparable to ‘‘general imports”’ given in the table for 1929-33.
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Lead remaining in warehouses in the United States, December 31, 1929-34, in short
R ' tons

[Stated in the form in which the material was entered for warehouse]

Lead in | Lead in | Pigs, bars, Leadin | Leadin | Fi&5
Year ore and | base bul-| sheets, Year ore and |base bul- shmt’
matte lion and old matte lion angeols&

60, 207 75,434
39, 516 15,642
52,849 15,343

42,314 13,769 O]
21, 540 11,058 [O)]
15, 709 1606 o

" 1 Pigs, bars, and old included with base bullion; not recorded separately for 1930-34.

o Iinports of consumption decreased in value in 1934 owing to the

large decline in withdrawals of lead in the form of ore and matte.
Imports of base bullion for consumption increased materially.

Lead imported fér consumption in the United States, 1929-34, by classes

Lead in ore and Lead in base Sheets, pi%)e,

matte ! bullion Pigs, bars, and old | ™o 3 Not
: other- Total
Year wis? value
Short Short Short Short Spect-
tons Value tons Value tons Value tons Value fied

1929____| 10,823 |$1,160,533 | 6,198 | $627,455 | 10,089 |$1,052, 087 45071378, 776 [$126, 966 |$3, 045, 817
1930.___| 15,458 | 1,461,350 | 10,423 |1,127,920 571 60, 49 454 | 78,737 | 87,612 | 2,816,112
1931.___| 10,734 | 1,194,191 | 10,436 | 671,002 210 21,763 428 | 60,536 | 49,990 | 1,977,482
1932..__ 9,647 863,135 | 2,574 | 131,579 44 2,031 543 | 53,510 | 14,848 | 1,065,103
1933_.__| 19,239 | 1,154, 093 306 ) 45 2,199 3 s 246, 948
1934.___| 10,760 558,558 | 2,220 | 117,729 285 10,678 286 | 35,130 | 12,940 735,035

1Classification as follows: Jan. 1, 1929, to June 17, 1930, “‘ Lead in ore and matté”’; June 18, 1930, through
1934, ‘“ Lead in ores, flue dust, and mattes, n. s. p. f.” .
? Reclaimed scrap, ete. No imports of pigs, bars, ete., recorded for 1931.

Miscellaneous producis containing lead irhported for consumption in the United
: o States, 1929-34 ,

Babbitt metal, solder, white metal,
and other combinations contain- | Type metal and antimonial lead
ing lead
Year
Gross Lead Gross Lead
weight content Value weight content Value
(short tons)|(short tons) (short tons)|(short tons)

1929, -- - 1,505 663 $777,354 2,720 2,425 $180, 679
1930. . 1,399 530 - 593,103 328 . 275 32,934
1931 - 906 310 436, 574 |__ RS SR R
1932 ... 498 191 143, 662 6 5 479
1933 1 349 51 30, 623 25 21 1,076
1934 . 709 | 102 71, 505 112 94 6,784

! Impérts of antimonial pig containing gbout 14 percent lead formerly was included with “type metal and
antimonial lead.” In 1934 the Bureau of Foreign and Domestic Commerce included it with ““babbitt
metal, solder, white metal, etc.”’; the 1933 figures are revised to.comparable basis with 1934. .

Ezports—Exports of refined lead declined 74 percent in 1934 and

. were equivalent to only 6 percent of the average from 1925 to 1929.

- The decline in 1934 was due largely to the loss of markets in Japan,

“which increased its purchases from Mexico, Canada, India, and
Australia. '



92 MINERALS YEARBOOK, 1935

. Foreign lead exported in manufactures with benefit of drawback
amounted to 7,472 tons, an increase of 15 percent over 1933. About
35 percent of the 1934 total was contained in storage batteries ex-
ported. Other lead exports included: Litharge and red lead, 16 per-
cent; sheets, pipes, solder, etc., 15 percent; white lead, 12 percent;
and electrical apparatus, 11 percent.

Refined lead exported from the United States, 1929-34

Pigs, bars, and old Foreign lead Pigs, bars, and old | Foreign lead
expon;teg in expoul;tettl in
manufactures manufactures
Year with benefit Year with benefit
Short tons Value of drawback Short tons Value of drawback
(short tons) (short tons)
73,251 | $7,178,337 13, 086 23,516 | $1,069, 697 7,220
48,307 | 3,904,213 12,161 22, 831 832, 984 6, 508
21, 665 1,241, 881 10, 503 5,906 304, 581 7,472

Refined pig lead exported from the United States, 1929-34, by destinations, in

short tons
Destination 1929 1930 1931 1932 1933 1934
COUNTRY
Argenting._ ..o 599 934
Brazil - 1, 538 874
9
3,001
823
15, 653
40
22 13 12 | .

543 400 475 360 169

7,557 892 |acceccececfemccccccacemameem

9,157 [ 7 PN EIO 36

364 145 84 140 |ooaao..

9,330 1,204 153 637 726

48,307 21, 665 23, 516 22,831 5, 906

693 318 435 160 41 107

3,852 2,442 1,903 863 732 1,076

50, 649 27,899 795 1,793 5 40

18, 055 17,289 18,524 20, 700 21, 693 4,512

2 359 - N PR 360 171

73, 251 48,307 21, 665 23, 516 22,831 5,906

1 Less than 1 ton.

WORLD ASPECTS OF LEAD INDUSTRY

International cooperation.—No attempt was made during 1934 to
.revive the Lead Cartel, which went out of existence with the impo-
sition of the British tariff on lead in 1932. The cooperative arrange-
ment between the more important foreign producers, by which regular
compilation of statistics had been continued after the collapse of the
cartel, ended in October 1934 because one of the larger producers was
unwilling to continue giving its figures.

World production.—World smelter production of lead increased 15
percent in 1934 but was equivalent to only 74 percent of the record
output of 1929. Production increased 16 percent in the United
States and 15 percent in the rest of the world. The United States
was the leading producer and contributed 21.3 percent of the 1934
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total, approximately the same as in 1933. The 10 other leading pro-
ducing countries and the percentage of the world total each contrib-
uted in 1934 were as follows: Australia, 15.4; Mexico, 12.5; Canada,
10.8; Germany, 9.1; Belgium, 5.7; Spain, 5.6; India, 5.5; Italy, 3.1;
Tunisia, 2.1; and U. S. S. R. (Russia), 2.0. In addition to the United
States other important producers showed the following percentage in-
creases: Mexico, 40; Canada, 24; Germany, 3; Belgium, 8; Italy, 68;
Thunisia, 84; and U. S. S. R. (Russia), 97. Production in India was
virtually unchanged, while that in Australia and Spain decreased 3
and 16 percent, respectively. Production in the British Empire
amounted to about 434,000 metric tons in 1934, an increase of 8 per-
cent over 1933 and 17 percent over the 5-year average 1925-29. The
Empire’s share of world output was 33 percent in 1934 compared with -
22 percent from 1925 to 1929.

World production of lead, 1929-34, in meiric tons !
[Compiled by L. M. Jones, of the Bureau of Mines]

Country ? 1929 1930 1931 1932 1933 1934
8,882 A 3,481 2,799 2, 766

a 171,248 | 152,850 | 189,347 | 208,558 203, 041
Austria.. ... ____ 6, 569 6,935 6,117 1,986 4, 626 7,900
Belgium. ... .______________ 82, 850 85,3 70, 850 , 160 3 @)
Canada. -« .. 138,095 | 138,105 | 126, 30: 114,820 | 115,469 142,635
Chosen......._. - 333 1 97 453 ®)
Czechoslovakia. 4,609 4, 3, 569 4,124 3,811 ®
France. 20,170 19, 100 12, 000 7,711 17,360
Germany 4. ... 110,800 | 101, 300 95,216 | 116,600 119, 980
QGreat Britain. 10, 383 10,723 7,100 3,600 14,966
Greece. 7,329 6, 707 6, 6, 500 (’;
Hungary..-..... LC 3 -7 PO S, [¢)
India (Burma).. 81,010 75,985 72,345 73,201 72,968

do-China..... 11 6 16 18 (¢

) 17: )N 24,340 24,882 31,471 24,716 41, 546
Japan , 4,070 6,415 6,825
Mexico. 242,537 | 210,427 | 137,099 | 118,460 165,416
Northern Rhodesia. .. ..o ccooo.._ 1,661 | feecmem oo 74
Norway. 3300 5 300 347 435 365 ®)
Peru. 19, 448 14,979 252 327 5300 ®)

B JL:Y . T 35,789 40,900 | - 31,380 | - 11,902 12,065 --10, 350
Portugal. .. —- 96 89 108 109 70 54
Rumania. ... 565 - 984 1,314 1,938 4,082 ®)
South-West Africa 6. . __.___..___.__ 2, 802 3,661 2,641 . 1,044 408 ®
Spain.. 142,753 | 123,263 | 109,630 | 105,370 88,354 74,021
‘Tunisia- 18, 850 19,400 19,112 14, 082 14,873 27,311
Turkey. .. 7,324 4, 664 2,767 |- 3,036 ®)
United States (refined) 7 636,997 | 551,645 | 374,224 | 251,365 | 242,483 281, 300
U. 8. S. R. (Russia).... 86,200 10, 750 16, 140 18,800 13,700 27,000

i 9,471 10, 049 7,929 8,321 6,337 7,864
1,786, 000 |1, 696, 000 |1, 386,000 |1, 160,000 |1, 151,000 | ¢ 1,322,000

1 By countries where smelted but not necessarily refined.

2 In addition to the countries listed China smelts lead, but no reliable data of output are available.

! Data not available.

¢ Exclusive of secondary material (Metallgesellschaft, Frankfurt).

3 Approximate production.

6 Year ended Mar. 31 of year following that stated. . X

7 Figures cover domestic refined and lead refined from foreign ore; refined lead produced from foreign
base bullion not included.

8 Year ended Sept. 30. X L.
9 Approximate production based on output of countries shown, which in 1933 contributed about 92

percent of the total world output.

World consumption.—World consumption of lead in 1934 is esti-
mated at 1,338,000 metric tons, an increase of 14 percent over 1933.
The increase in the United States, after allowance for changes in
stocks and including secondary and antimonial lead produced at
primary refineries, was only 6 percent compared with 17 percent else-
where. For the first time in many years the United States ranked
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second in lead consumption in 1934, having been surpassed by Great
Britain, which took 25 percent of the total; the United States’ share
was less than 23 percent. Other important consumers and the
proportion of the total each took were: Germany, 12 percent; France,
9 percent; Japan, 8 percent; Italy, 4 percent; U. S. S. R. (Russia)
and Belgium, 3 percent each. These 8 countries consumed 87 percent
of the total. KEurope accounted for 64 percent of the total; North
and South America, 25 percent; Asia, 9 percent; Australia, 1 percent;
and Africa, less than half of 1 percent. Besides the United States
other important consuming countries showed increases as follows:
Great Britain, 22 percent; Germany, 15 percent; Japan, 39 percent;
Ttaly, 44 percent; U. S. S. R. (Russia), 53 percent; and Belgium, 29
percent. France was the only important consumer to show a decline

(17 percent) in 1934.
REVIEW BY COUNTRIES

Australia.—Smelter production of lead declined 3 percent from the

record high of 1933, owing to declines in production at Mount Isa
and Port%’irie. )
" At Mount Isa production was affected adversely by labor troubles
at the beginning and by plant alterations at the close of the year.
The total output of bullion was 42,638 long tons compared with
45,150 in 1933. Owing to the continued low price of lead the com-
pany had operated at a loss since the beginning of operations. For
this reason it was decided to convert the plant to an all-sulphide ore
basis to increase revenues. Previously it had operated largely on
carbonate ores containing only lead and silver. The sulphide ores
contain more silver and in addition to lead will yield zinc concentrates.
Exploration showed that the ore body continued at depth and was
richer than in the upper levels of the mine.

Broken Hill supplies the larger part of the Australian lead produc-
tion. In all, 1,256,000 long tons of ore were treated in 1934, an
increase of 55,000 tons over 1933. All four principal producers
operated in 1934. Although there was a substantial increase in the
production of lead concentrates the output of the smelter at Port
Pirie declined slightly.

Exports of bullion and refined lead totaled 182,000 tons in 1934
compared with 194,000 tons in the previous year. Over 97 percent
of the 1934 total went to Europe, principally Great Britain. About
28,000 tons of lead concentrates were exported in 1934, chiefly to
Belgium and Ttaly.

Belgium.—Lead production in Belgium is derived from foreign ores
and base bullion. In 1934, 97,000 metric tons of lead ore and 20,000
tons of metallic lead were imported. Newfoundland, Australia,
Sweden, and Canada were the principal sources of ore, and Mexico
supplied over 70 percent of the metal. More than 44,000 tons of
refined pig lead were exported, of which 26,000 tons went to France.
The proposed reciprocal trade agreement between Belgium and the
United States reduces the import duty on white lead into the
United States from 2.5 to 2.1 cents per pound.

Canada.—Mine production of lead in Canada in 1934 was 173,135
short tons, an increase of 30 percent over 1933. British Columbia
supplied over 99 percent of the total and was responsible for all of
the increase in 1934, as the output of Ontario and the Yukon Territory
declined. The principal source of lead in British Columbia is the
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Sullivan mine of the Consolidated Mining & Smelting Co., Ltd. A
total of 1,745,992 tons of lead-zinc ore was mined, an increase of 24
percent over 1933. Nearly 222,000 tons of lead concentrates were
.produced compared with 172,000 tons in the previous year. The ore
treated in 1934 contained more lead and silver and less zinc, and
recoveries were slightly lower than in 1933. Costs of production
were the lowest in the history of the company. The company’s
smelter at Trail is the only lead smelter in Canada. The Base
- Metals Mining Corporation, Ltd., shipped nearly 12,000 tons of
80-percent lead concentrates compared with less than 6,000 tons in
1933. *
Exports of refined pig lead were slightly lower in 1934. A total of
141,579 tons was shipped abroad; Great Britain took 81,000 tons
compared with 86,000 in 1933, and Japan 45,000 tons compared with
36,000 a year ago. In view of the large increase in smelter output
the decline in exports indicates a substantial addition to lead stocks
in Canada in 1934. Shipments of lead in the form of ore increased
from 3,800 tons in 1933 to 11,800 tons in 1934 ; the United States took
about 1,000 tons and Belgium 10,800 tons. Shipments to the United
States were chiefly silver-lead concentrates from the Mayo district,
Yukon, whereas those to Belgium were concentrates produced at the
Monarch mine of Base Metals Mining Corporation, Litd. "
- France—France ranks fourth in lead consumption and depends
largely on foreign lead for its supply. In 1934 consumption was

116,000 metric tons, a decrease of 17 percent from 1933. The domestic

smelter output was only 17,360 tons. Imports of pig lead declined
from 132,000 tons in 1933 to 99,000 tons in 1934. The principal
sources in 1934 were: Mexico, 26 percent; Belgium, 26 percent;
Spain, 21 percent; Tunis, 18 percent; and Greece, 6 percent. Ship-
mengs from Greece, which exceeded 6,000 tons, were argentiferous
lead. France imported 26,000 tons of lead ore in 1934 compared
with 18,000 tons in 1933. Exports of lead from France are relatively

_unimportant. Agitation for additional tariff protection for domestic

and colonial mines continued during the year but no positive action
was taken. During the latter part of the year the Penarroya company
began construction of a 30,000-ton smelter at Noyelles-Godault in
northern France. The plant will be supplied by imported ores.

Germany.—Metal consumption in Germany was increased greatly
in 1934 as a result of the aggressive national rehabilitation program.
Building activity increased 50 percent over 1933, the automotive
industry reached an all-time peak, and repair, modernization, and
extension of industrial plants was conducted on a large scale. As a
result, lead consumption increased 15 percent in 1934 and amounted
to 160,000 metric tons, the highest since 1930. This increase was
met by a 3-percent rise in smelter output and an 83-percent advance
in net imports of pig lead.

Imports of pig lead were 48,600 tons, approximately equal to the
1933 total. Mexico and Australia were the principal sources in 1934.
Exports, however, declined from 27,000 tons in 1933 to 8,800 tons, and
as the resulting large increase in net imports added to the critical
position of Germany with respect to foreign credits imports were
subject to rigid control during the latter half of the year. Increase
in domestic mining activity permitted a decline in 1mports of lead
ore from 105,000 tons in 1933 to 82,000 tons in 1934, the latter being
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derived largely from Yugoslavia and Newfoundland. Receipts of
ore from Great Britain declined from 23,000 to 4,000 tons.

The desire of Germany to become self-sufficient with respect to
supplies of metals resulted in the adoption in 1932 of a program of
subsidies to the domestic mining industry. As this had not proved
to be as effective as desired the program was liberalized greatly in
1934. Instead of being grants repayable from future earnings
subsidies became direct grants and were increased to include a legiti-
mate return on i.nvest;efr capital. The new program resulted in in-
creased activity in lead mining during the latter part of 1934 and
early in 1935.

Great Britain.—Apparent consumption of pig lead exceeded all
previous records in 1934 as a result of the improvement in industrial
activity. A total of 329,000 long tons was used, an increase of 22
percent over 1933. Smelter production more than doubled in 1934
but was less than 5 percent of the domestic needs. Imports increased
11 percent to 313,000 tons, of which Australia supplied 52 percent,
Canada 24 percent, India 13 percent, and Mexico 5 percent. Stocks
in official warehouses were reduced by 10,000 tons.

Mining of lead increased again in 1934. Statistics for the first 9
months of the year indicate a total output in excess of 65,000 tons of
concentrates containing 80 percent lead compared with 49,056 tons
in 1933. This ore formerly was exported to the Continent for smelt-
ing, but at the close of the year a 25,000-ton smelter was put into
operation to treat ores from the Mill Close mine, which in 1933 sup-
plied three-fourths of the total mine output. ‘

The 10-percent tariff on non-British lead established in 1932 pro-
voked dissatisfaction in 1934. It was claimed that the peculiar
method of administering the tariff permitted small offerings of foreign
metal to depress unduly quotations on the London Metal Exchange.
Thus, in spite of the improved statistical position in Europe, the
London price of lead trended downward during the year, reaching a
low of £10 for spot metal in October. This was equivalent to less
than £6 under the old gold standard. Owing to the large increase in
consumption and the temporary shut-down of the Northfleet refinery
due to the stoppage of shipments of base bullion from Mount Isa,
supplies of Empire metal were scarce during most of the year, and
consumers were forced to pay premiums for Empire metal. Accord-
ing to Brandeis, Goldschmidt & Co., Ltd., the premium averaged
about 15 shillings per ton during the latter half of 1934. At the close
of the year the Government initiated an inquiry into the import duty
situation, but up to May 1, 1935 no report had been made.

Greece—The Thracian Mineral Products, Ltd., of London, has
contracted with the Greek Government to erect a lead smelter at
Laurium within 2 years. The plant is to have capacity for handling
30,000 metric tons of ore and will be equipped to produce 5,000 tons
of lead pigments annually. The plant will operate exclusively on
Grecian ores.

India.—The Burma Corporation, Ltd., produced approximately
97,600 long tons of silver-lead concentrates averaging about 65 per-
cent lead; 70,560 tons of refined lead, 1,255 tons of antimonial lead,
and 5,792,019 ounces of silver were produced. Exploration in the
lower levels of the Bawdwin mine indicated that the bottom of the
ore body has been reached and that further extension of reserves will
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have to be found in the unexplored upper regions of the property.
Exports of pig lead totaled 60,000 tons, a decrease of 7 percent from
1933. Shipments to Great Britain decreased 27 percent and those to
Japan increased 78 percent.

Italy.—Lead consumption increased 44 percent in 1934 to 48,000
metric tons and was nearly equal to the predepression peak. This
was accomplished entirely by a large increase (68 percent) in smelter
output, as imports of the metal declined from 8,700 tons in 1933 to
6,100 in 1934. The substantial increase in production was accom-
plished largely by smelting foreign ores, imports of which rose from
17,800 tons in 1933 to 37,400 tons in 1934. Great Britain supplied
46 percent of the 1934 total and Australia 28 percent, both countries
shipping larger tonnages than in 1933. Lead mining, which has been
conducted under Government subsidy during the past few years,
improved but little in 1934. A total of 30,000 tons of concentrates
was produced, approximately the same as in 1933.

During the latter part of the year an import duty of 17 lire per
quintal was imposed on lead ores. Early in 1935 it was reported that
under a recently adopted system of import licenses the quota for pig
lead had been fixed at 25 percent of the 1934 imports.

Japan.—Imports of lead into Japan broke all previous records in
1934, amounting to 94,600 metric tons, an increase of 42 percent over
1933. Of the 1934 total Canada was credited with 39,800 tons,
British India 16,000 tons, and Australia 3,100 tons. The United
States was credited with 35,500 tons, but probably this was largely
Mexican lead, as the United States reported shipments to Japan of
only 4,000 tons in 1934 compared with 19,300 tons in 1933. Since
the domestic output probably amounted to about 7,000 tons in 1934
a consumption of over 100,000 tons is indicated.

Mexico.—Higher prices for gold and silver and increased demand
for lead in Europe and Japan resulted in a sharp increase in production
in Mexico in 1934. According to preliminary estimates smelter pro-
duction was 165,416 metric tons, an in~rease of 40 percent over 1933

but 32 percent below -the record output in-1930. - Formerly large-

quantities of Mexican lead bullion were shipped to the United States
for refining, but recently this trade has declined to very small pro-
portions due to extension’ of refining capacity in Mexico. In 1928
nearly 109,000 tons of lead in Mexican base bullion were imported
by the United States, but in 1934 less than 2,000 tons were brought in.
Mexico now ships refined lead to Europe and Japan, the latter having
taken a large tonnage in 1934.

Newfoundland.—Production of lead concentrates in 1934 totaled
46,500 short tons containing 29,300 tons of lead and 536,000 ounces
of silver compared with 49,500 tons of concentrates containing 30,600
tons of lead and 627,000 ounces of silver in 1933. In addition, 162,000
tons of zinc concentrates which contained 7,600 tons of lead were
produced in 1934. During the fiscal year ended June 30, 1934, 49,000
tons of lead concentrates were exported; Belgium took 37,000, Ger-
many 7,000, and the United States 5,000.

Spain.—Lead production declined again in 1934. The total
smelter output was 74,000 metric tons, which was 16 percent below
1933 and the lowest yearly output since 1868. Exports of pig lead
declined from 77,700 tons in 1933 to 57,100 tens in 1934, largely
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due to smaller shipments to France, Netherlands, and U. S. S. R.
(Russia). : '

‘Spanish lead production reached a peak of 232,000 tons in 1912.
Since then, owing to exhaustion of deposits and inability to compete
in the world market with newer low-cost producers, the yearly output
has declined persistently. By 1928 production had fallen to only
131,000 tons. Unemployment resulting from this sharp decrease
resulted in the inauguration of a program of Government aid early
in 1927. As this proved ineffective, stronger measures were adopted
in '1928. The industry was organized into a consortium which was
given monopolistic privileges in the Spanish market. Lead was
purchased from members at a price below the world price and sold
m the domestic market at a price to yield a profit to the consortium.
Profits -so derived were used to aid the industry. Recently the
activities of the consortium were subjected to considerable criticism.
It was claimed that in effect economic producers were being taxed
to support uneconomic producers. Early in 1935 it was reported
that a bill was to be submitted to Parliament to remedy this situation.
It was claimed that the present policy endangered the economic
producers and the smelting industry as well.

Tunisia.—Smelter production of lead increased 84 percent in 1934
and was derived largely from imported ore. Nearly 22,000 tons of
high-grade lead concentrates were shipped from Yugoslavia to Tunisia
in 1934. The domestic mining industry has dwindled to negligible
proportions during the period of low lead prices.

U. S. 8. R. (Russia).—A large increase in lead consumption in
U. S. S. R. (Russia) in 1934 is indicated by the increase in domestic
production and imports. Smelter production rose from 13,700 to
27,000 metric tons, while imports increased from 16,400 to 18,700
tons; thus an increase in consumption from 30,100 tons in 1933 to
45,700 tons in 1934 is indicated. Under the second 5-year plan the
Russian lead production was to have been 147,000 tons in 1934.
The increase in output in 1934 was due to completion of the first
section of the new Chinkent plant in January. Initial capacity was
reported at 20,000 tons of lead per year. Early in 1935 it was reported
that the plant at Tetiukhe had been rehabilitated and extended to
treat 1,500 tons of ore a day.

Yugoslavia.—Trepca Mines, Ltd., treated 599,000 metric tons of
ore in 1934, from which were obtained nearly 64,000 tons of lead
concentrates containing 79 percent lead and 25 ounces of silver per
ton and 93,000 tons of 50-percent zinc concentrates—an increase of
8 percent in the production of lead concentrates. Early in 1935 a
new smelter at Kralyevo, Serbia, was completed, capable of producing
25 tons of lead per day. The plant is to treat ores from the Trepca
mines which heretofore had been shipped to foreign smelters. In

1934 Yugoslavia exported 71,000 tons of lead ores, of which Tunisia
took 22,000 tons.
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The domestic zinc industry made little progress in 1934. Produc-
tion, stimulated by the rise in price during 1933, was continued in
1934 at a rate that exceeded consumption, leading to a substantial
increase in stocks and a sharp decline in price. Smelter production
of primary slab zinc was 18 percent higher in 1934 than in 1933,
whereas consumption increased only 6 percent. Stocks on hand at
primary smelters increased from 110,487 short tons at the beginning
of the year to 124,783 tons at the end. The St. Louis quotation for
prime western zinc in 1934 opened at 4.35 cents per pound and closed
at 3.725 cents; the average for the year was 4.16 cents, an increase of
3 percent over 1933. Production in 1934 was only 60 percent of the
average from 1925 to 1929, consumption 63 percent, and price 62
percent. Figure 14 shows trends in the United States zinc industry
from 1900 to 1934, inclusive.

During the first 5 months of 1934 shipments to consumers increased
from less than 27,000 tons monthly to nearly 36,000 tons, but as
production had averaged about 32,000 tons there was little net
change in stocks for the period. In June*labor troubles in Montana
caused a recession in production to 25,000 tons but resulted in only a
temporary decline in stocks, as consumption also dropped rapidly,
deliveries amounting to less than 22,000 tons in August and Septem-
ber. During the last quarter shipments to consumers averaged over
30,000 tons per month, but this was accompanied by a rise in produc-
tion to about 35,000 tons after the settlement of the strike in Montana
the latter part of September. Stocks therefore increased steadily
during the latter half of the year. Quotations were fairly well

1 This report deals primarily with the smelting end of the industry. Some zinc ore is used directly in
the manufacture of zinc pigments. (See chapter on Lead and Zinc Pigments and Zinc Salts.)
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maintained until the middle of August but declined steadily thereafter
until a low of 3.675 cents was reached on November 22. Price was
affected adversely in 1934 by the unsatisfactory statistical position of
the metal in the domestic field, overproduction of ore in the Tri-State
district, and the steady decline in the London quotation.

Outside the United States the statistical position of the metal
improved considerably. Production increased 18 percent, as in the
United States, but consumption increased 18 percent abroad com-
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FIGURE 14.—Trends in the zinc industry in the United States, 1900-1934. Imports of slab and sheet zinc
are not shown, since they seldom exceed 500 tons annually.

pared with only 6 percentfat home. Stocks of zinc abroad declined
appreciably, yet in spite of this improvement prices fell to extremely
low levels. This was attributed to the method of administering the
preferential tariff on British zine, which permitted small offerings of
foreign metal to depress the London quotation unduly, and to appre-
hension throughout the year for the future of the Zinc Cartel. The
latter proved to be well-founded, as the cartel collapsed at the end of
the year. In December 1934 the London quotation for spot zine
averaged £11.73 per long ton, which was equivalent to only £7.15
(1.55 cents per pound) under the old gold standard.
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Salient statistics of the zinc industry in the United States, 1926-34

1925-29
average 1930 1931 1032 1933 1934

Production of primary slab zine:

From domestic ores. . _.._._._...i short tons..| 589, 648| 489,361 291,996| 207,148 306,010| 355,366
From foreign ores. do. 12,734 8,684 o oofeecaeaas 1,172 8,224

602,382| 498,045 291,996| 207, 148| 307,182 363, 590
Electrolytic.oceeeeceuaaaas percent of total.. 21 26 28 11 29| 21
Distilled. ... do. 79 74 79

72 89 71

Production of secondary slab zinc. ..short tons..| 65,380] 49,300{ 34,800{ 20,000 48,100, 29,300
Stocks on hand at primary smelters Dec. 31
short tons_.| 45,575 167,293 143,592| 128,192 110,487 124,783

Primary zincavailable for consumption....do----| 544,016| 408,469| 312,592/ 213,280 321,789 340, 529
Price—prime western at St. Louis:
Average for year.... --cents per po&md,. 6.76 4, 56 3.64 2.88 4.03 4.16

0

Highest quotation 8.90 5.45] 4.121% 3. 50 5. 00; 4.40

Lowest quotation do 5.40 3.95 3.12% 2.30 2.55| 3.67%

Price—yearly average at Londo! do.... 6. 46 3.60 2. 52 2. 12| 2. 96! 3.07

Mine production of recoverable zinc_short tons._| 724,720 595,425| 410,318| 285,231 384,280/ ! 438, 501

Tri-State district (Joplin)..percent of total.. 49 36 29 34 36 35

Western States..... gn 30| 33 30| 25 gg
0-eee

Other. 21 31 41 41 35
World smelter production of zinc. - _short tons.. |1, 435, 000(1, 537, 000|1, 099, 000 862, 0001, 092, 000(1, 289, 000

1 Subject to revision.

The domestic industry operated throughout 1934 under the Presi-
dent’s Reemployment Agreement. The proposed code of fair compe-
tition, submitted by the industry to the National Recovery Adminis-
tration on December 8, 1933, met with objections to some of its
provisions covering production control, exchange of price data, wage
rates, and other provisions affecting labor. Negotiations for settle-
ment of differences were conducted during 1934, but final approval
was not forthcoming until March 26, 1935. The code as finally ap-
proved provides for a code authority consisting of 6 voting members,
5 selected from the directorate of the American Zinc Institute and 1
elected by nonmembers of the institute. The industry is divided

into 10 divisions as follows: Zinc-mining, prime western smelting,

high-grade zinc, secondary zine, rolled-zine, zinc-alloy, zinc oxide,
lithopone, sulphuric acid, and special intermediate zinc. The code
does not provide for price fixing or production control but authorizes
the code authority to submit to the National Industrial Recovery
Board for approval measures establishing fair competitive trade
practices and production control. It provides further for an 8-hour
day with a maximum of 40 hours per week averaged over 3 months.
Minimum wages for the mining division are established at 40 cents
Kfr hour for surface and 47.5 cents for underground workers in the

orthwestern district, 35 and 40 cents, respectively, in the Eastern
district, and 30 and 35 cents in the Mississippi Valley, Southern, and
Southwestern districts.

In approving the code the National Industrial Recovery Board
reserved the right to amend the averaging provision pertaining to
hours of employment and, in accordance with the findings of an
impartial investigation, to increase the minimum wage rates for the
Mississippi Valley, Southern, and Southwestern districts of the mining
division, the revised rates not to exceed 35 cents_above ground and
40 cents underground.

The President’s Planning Committee for Mineral Policy, in a
preliminary report released January 13, 1935, recommended the
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adoption by the Government of a permanent policy of production
control for minerals (including zinc) of which there is excess produc-
tion. The committee also recommended regular issuance by a
Government agency of consumption forecasts for zinc and other
minerals as an aid to intelligent planning for industry.

DOMESTIC PRODUCTION

Production of primary and secondary slab zinc.—Production of
primary slab zinc in 1934 from domestic and foreign ores was 18
percent higher than in 1933 and was equivalent to 60 percent of the
average output for the 5-year period 1925-29. It exceeded the de-
pression low established in 1932 by 76 percent. Of the total output
In 1934, 98 percent was derived from domestic ore and 2 percent from
foreign ore. Production of secondary slab zinc decreased 39 percent
from 1933 and was equivalent to 45 percent of the predepression
5-year average. ‘

The following table shows the production of primary and secondary
slab zine during the past 10 years. :

Primary and secondary slab zinc produced in the United States, 1925-3/

Primary (short tons) Secondary (short tons) Total

Year

Redis-

Domestic| Foreign!| Total tilled Remeited| Total Short

tons

555, 631 17,315 | 572,946 39, 181 22,249 61,430 634, 376

’
201,996 |- 291,996 | 221,625 13,175 y 326, 796
207,148 | __ 207,148 14,718 ) 20, 000 227,148
306, 010 1,172 | 307,182 30, 087 18,013 48,100 355, 282
355, 366 8, 363, 590 19, 691 9, 609 29, 300 392, 890

! Since 1926 all foreign zinc smelted in the United States has been derived from Mexican ores.
? Includes 22 tons of secondary electrolytic zinc in 1930 and 312 tons in 1931.

The Bureau of Mines classifies slab-zinc production as primary or
secondary, according to whether it was derived directly from ore or
scrap. Primary zinc is classified as domestic or foreign according to
the source of the ore smelted. Secondary zinc is classified as redis-
tilled or remelted according to the method of recovery used. The
term ‘‘primary zinc”’, as used herein, refers only to zinc produced
from ores or from the immediate byproducts of primary reduction
operations. Some of this zinc soon returns to the smelter in the
form of galvanizers’ drosses, ashes, and scrap metal to be reworked
into slab zinc. There is therefore duplication in the table of produc-
tion shown above, inasmuch as the same metal may be counted as
production two or more times in a single year. Although much
secondary zinc enters the market indistinguishable from ordinary
primary zinc and becomes part of the supply of zinc available to
consumers, nevertheless it is deemed advisable to maintain a segrega-
tion of primary and secondary zinc; otherwise the long-time record
of production might include metal that is constantly reworked.
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Distilled and electrolytic zinc.—Of the total output of primary zinc
in 1934, 79 percent was distilled and 21 percent electrolytic. Pro-
duction of distilled zinc increased 31 percent in 1934, while that of
electrolytic zinc decreased 13 percent, the decline being due largely
to labor troubles in Montana which closed the Great Falls plant from
June to September. Production of redistilled secondary zinc declined
35 percent, most of the decrease being in the output at primary
smelters. .

The production of primary and secondary electrolytic and dis-
tilled zinc, apportioned by method of reduction and by grades, is
given in the following table:

Distilled and electrolytic zinc, primary and secondary, produced in the United States,
: 1929-84, in short tons

APPORTIONED ACCORDING TO METHOD OF REDUCTION

Redistilled
Electr secondary !
ectro- c s
Year lytic Drlisggfd Total
primary | P v At pri- At sec-
mary ondary
smelters smelters
156, 235 469, 212 11,425 35, 923 672, 795
131, 166 366, 879 28,500 26, 349 532, 894
81,898 210, 098 35,343 16, 282 313, 621
23, 208 183, 940 1, 596 13,122 221, 866
88, 315 218, 867 14, 230 15, 857 337, 269
76, 657 286, 933 4,962 14,729 383, 281
APPORTIONED ACCORDING TO GRADE
Grade A Grade B Grade C Grade D Grade E
Year (high- (interme- (brass (selected) (prime Total
grade) diate) special) western)
27,430 96, 163 341, 881 672, 795
26, 079 93, 270 257,051 532, 894
23,924 | 73,274 132,978 313,621
13, 295 66, 844 97, 532 221, 866
27,101 57,318 148, 008 337, 269
32,621 43, 657 190, 283 383, 281

! For total production of secondary zinc see below.
2 Includes 22 tons of secondary electrolytic zine.
3 Includes 312 tons of secondary electrolytic zine.

Production of primary slab zinc by States.—Pennsylvania, with an
increase of 61 percent over 1933, ranked first in production in 1934,
replacing Montana, which was second; Oklahoma ranked third. All
States except Montana and Illinois increased their outputs in 1934.
Kansas, which had had a continuous record of production from 1877
to 1931, did not produce in 1932, 1933, and 1934.

Primary slab zinc produced in the United States, by States, 1929-34, in short lons

Arkan- Idaho Mon- | Okla- |Pennsyl-| Other Total Total

Mlinois | Kansas| “tan, | homa | vania | States value

16, 582 {112, 425 | 37,795 138,019 {111,683 | 108, 167 | 82,853 | 625, 447 | $82, 559, 000
9,509 (103,331 | 13,682 112,908 | 79, 742 | 101,916 | 63,040

8,466 | 76,290 | 4,660 | 63,090 | 26,924 | 65,445 | 43,759 | 291,996 | 22,192,000
5,955 | 67,610 |- .| 17,250 | 27,226 | 55,536 | 32,932 | 207,148 | 12, 429,000
7,686 | 60,140 80,629 | 52,000 | 62,583 | 35015 | 307,182 | 25,803, 000
9,935 | 55,773 |. | 66,722 | 61,711 | 100,728 | 56,913 | 363,590 | 31, 269, 000
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Secondary zinc.—Besides the redistilled and remelted secondary
slab zinc (unalloyed) mentioned previously a large quantity of
secondary zinc is recovered each year in the form of alloys, zinc dust,
zinc pigments, and zinc salts. The total quantity recovered in 1934,
including unalloyed zinc, was 95,000 tons, a decrease of 21 percent
from 1933. The 1934 total was equivalent to 26 percent of the total
primary zinc production compared with 39 percent in 1933 and 28 per-
cent during the 5 years from 1925 to 1929. The decline in 1934 was
due to depletion of available stocks of scrap for redistillation and re-
melting which resulted from the large increase in production in 1933.
Further details are given in the chapter on Secondary Metals.

Byproduct sulphuric acid.—An important byproduct of zinc smelting
is sulphuric acid made from the sulphur dioxide gases evolved from
the roasting of zinc blende. Some of these plants also use large
quantities of sulphur in addition to blende to utilize a larger propor-
tion of their acid-producing capacity. The following table shows the
production of sulphuric acid at zinc-blende roasting plants during the
past 6 years.

Production and value ! of sulphuric acid (60° B. basis) made at zinc-blende roasting
plants in the United States, 1929-3/

Made from zinc blende| Made from sulphur Total
Year
Short | Value |Shorttons| Value |Shorttons| Value | Valueper
627,018 | $6,038, 183 646,980 | $6, 230,417 | 1,273,998 [$12, 268, 600 $9. 63
5,167, 593 474,092 | 4,565,506 | 1,010,706 | 9,733,099 9. 63
3, 745, 706 3381,216 | 3,347,077 807,834 | 7,092,783 8.78
2, 594, 184 244, 644 1, 859, 294 585,984 | 4,453, 478 7.60
2, 676, 904 242,493 | 1,828,397 597,520 | 4, 505, 301 7.54
3,215,173 89, 162 704, 380 496,146 | 3,919, 553 7.90

1 At average of sales of 60° acid. .
3Includes acid made from small quantity of pyrites.
3Includes acid from small quantity of foreign blende.

Production of byproduct acid from zinc blende increased 15 percent
in 1934. The large decline in acid made from sulphur at byproduct
plants was due mainly to the fact that the product of four plants
previously listed as byproduct is not included in the 1934 totals.
These plants were reported as having abandoned permanently the
production of byproduct acid. The use of sulphur at byproduct plants
included in the 1934 totals, however, decreased more than 20 percent
from 1933.
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Details of production of byproduct sulphuric acid at zinc-blende roasting plants in
the United States, 1931-34

1931 1932 1933 1034
Number of establishments.._..._._.__ . ......___..______ 21 20 18 14
Blende used...... 439, 243 340, 961 366,979 | 1 421,955
Sulphur used 2 100, 956 65, 510 64,984 23, 424
Acid reported as 50°-60° B.: )
Produced (expressed as 60° B.) ... ..o ... do.._.| 390,278 290, 237 346,084 | 3359,340
Consumed at works (expressed as 60° B.)___.._...__do.... 18, 375 13, 061 19, 742 27, 461
Sold (expressed as 60° B.)..--ocoeeo e -..do....| 373254 274, 581 341,670 | 3343,786
Value of acid sold: .
Total o e e cimccecaeces $3, 278, 509 |$2, 085, 791 |$2, 576, 018 |$2, 714, 857
AVOrage. o oo oo oo oo cemcecea et em e maen $8.78 $7.60 $7. 54 $7.90
Acid reported as 66° B. and stronger: .
Produced (expressed as 66° B.) - __.._..__..... short tons-.| 347,964 246, 456 209, 530 114, 005
Consumed at works (expressed as 66° B.) ...._....__ do-... 46, 473 36, 698 24,620 |
Sold (expressed a3 66° B.). <o cccccenon L.-do___.| 294,034 211,370 188, 533 115, 633
Value of acid sold:
b 171 SN $3, 884, 404 [$2, 525, 583 [$2, 169, 398 |$1, 424, 467
AVerage. - oo e ccceceecameme $13.21 $11. 95 $11. 51 $12.32
Total acid sold, equivalent in 60° B.:
Quantity. ool short tons-.] 726, 094 528, 225 567,910 | 3482, 546
Value. ol $7, 162,913 [$4, 611,374 {$4, 745, 416 |$4, 139, 324
Total acid consumed at works (60° B.) . .. ...._. short tons.. 72, 142 57, 099 49, 286 27,461

! Includes small quantity of foreign blende.
2 Includes small quantity of pyrites.
3 Includes acid from small quantity of foreign blende.

Rolled zinc.—Production of rolled zinc declined slightly in 1934 but
was equivalent to about 70 percent of the 1929 output, whereas the
output of primary zinc in 1934 was only 58 percent of the 1929 total.
As prices of rolled zinc have declined less than those of slab zine the
value added by rolling increased from 2.4 cents per pound in 1929 to
3.3 cents in 1934. Some producers fabricate their rolled zinc into
forms other than those shown in the accompanying table. In 1934,
9,333 tons of scrap resulting from these operations were remelted and
rerolled. Zinc lost in waste products such as skimmings and drosses
and pot losses totaled 1,200 tons in 1934—equivalent to about 3 per-
cent of the net production of rolled zine. Of the zine purchased for
rolling in 1934, 47 percent was brass special; 18 pereent high-grade
- spelter, 18 percent selected and intermediate, 13 percent prime
western, and 4 percent electrolytic. Stocks of slab zinc on hand at
zinc-rolling mills were about 6,300 tons both at the beginning and
end of the year.
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Production of rolled zinc and quantity guailable for consumption in the United
. States, 1933-84 SRS el

1933 1934
Value Value
Short Short o e
tons Average tons - | Average
Total per .Total | per
pound |~ . . : +| . pound
Sheet zine not over 0.1 inch thick__._| 12,810 | $2, 115,000 $0. 083 13,082 | $2, 338,000 $0. 089
Boiler plate and sheets over 0.1 inch N
thiek. ..o 469 72,000 077 | 817 118, 000+ .072
Strip and ribbon zinc 1. .| 27,982 | 3,868 000 .069 | 27,017 3,745,000 {.:° -.069
Total zinc rolled._ __ 41,261 { - 6,055,000 .073 140,916 |* 6,201,000 | * . 076
............ 6 [, 7,000 .- ___
468, 000 569, 000 082
T o
......... P 033

! Figures represent net production. In addition 6,342 tons in 1933 and 9,333 tons in 1934 were rerolled
from scrap originating in fabricating plants operated in connection with zinc-rolling mills. ;

Zinc dust—Commercial production of zinc dust in the United
States began in 1910 and reached a maximum of about 11,500 tons
in 1920. From 1922 to 1927 the annual production averaged about
8,000 tons. In 1934, 10,856 tons were produced—3 percent less than
in 1933. ' ‘ Coon ‘

The zinc content of zinc dust produced in 1934 averaged 97 per-
cent. Since 1931 virtually all zinc dust has been produced by re-
distillation of zinc drosses and slab zinc. The production of atomized
zine dust for market is relatively small, and in recent years produc-
tion of zinc dust directly from ore has been reported. '

Zinc dust 1 sold by producers in the United States, 1929-34

Vaiue ' ' Value

Short Short
Year tons Average Year tons - Average
Total per . Total per

pound } pound

9,440 $900, 796 $0. 048
11,157 | 1,308, 594 . 059
10,856 | 1,342,133 . 062

11,050 | $1,864, 672
9,237 | 1,205,740
10,611 | 1,148,152

1 The zinc dust produced is prinecipally “distilled.” Some ““atomized” dust was produced in each of
the years shown except 1934, but the Bureau of Mines is not at liberty to publish the figures separately.

Zinc pigments and salis—Zinc oxide, leaded zinc oxide, and litho-
pone are the principal pigments of zinc and the chloride and sulphate
the principal salts. These products are manufactured from various
zinciferous materials—ores, metal, and secondary substances. Details
of the production of zinc pigments and salts are given in the chapter
on Lead and Zinc Pigments and Zinc Salts. In 1934 the total zinc
content of all zinc pigments and salts produced in the United States
was 120,635 tons, 5 percent less than in 1933. Of the 1934 total,
63 percent was derived from ores, 21 percent from slab zinc, and 16
percent from secondary materials.
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“Mine productwn—The following table shows the mine production
of recoverable zinc in the United States, by States, from 1925 to
1934, ..

Mine production of recoverable zinc in the United States, 1925-84, in short tons

1925-29

2

State average 1930 . 1931 1932 1933 1934

Western States: :
CcAriZona.s__ .o 2,628 -3 1570 PR 6 1890
California- 3,999 |- 80 [ccceoa 145 361
Colorado.-.... 32,868 36, 259 16, 187 109 1,285 772
©Idaho..._._. 29,128 37,649 19, 569 10, 252 20, 968 125, 000
" Montana._. 72,519 26, 421 6,747 2,197 20, 724 130, 500
Nevada.... 5, 570 14, 584 10. 431 127 6, 387 113,750
. New Mexico 23,351 32,765 27, 866 25, 593 30, 924 26, 522.
Oregon oo (7 6 | 6 37
Utah.__ 44,385 44, 495 37,291 29, 666 29, 745 28,198
Washington__ ... ________ . 575 352 4,974 2,245 3,369 1,926
. 215,023 193,346 | 123,145 70,195 | 113,559 | 1127,956.

Central States:

. -Arkansas. 71 11 68

5,042
lahom : 136,153 | 78,132 | 63,437 | 91,065 | 107,772
Wiseonsin —.-_._._________________ 23,055 | 12,558 | 10,088 | 7,522 | 7,800 9,807

382,944 | 233,835 { 130,476 98,268 | 145,093 163, 092

93, 839 97, 626 94, 285 81, 460 75,125 76, 553
7,091 22,471 24,100 16,794 17,733 23,188

25,823 48, 147 38,312 18,514 32,770 47,712
126,753 | 168,244 | 156,697 | 116,768 | 125,628 147,453

724,720 | 595,425 | 410,318 | . 285,231 | 384,280 | 1438,501

1 Subject to revision. -
2 Bureau of Mines not at liberty to publish figures for Tennessee and Virginia separately.

- Mine production of zinc increased 14 percent in-1934 but was-still-

39 percent below the yearly average from 1925 to 1929. All sections
of the country shared in the 1934 advance, production having increased
17 percent in the Eastern States, 13 percent in Western States, and
12 percent in Central States. Compared with predepression levels,
however, the output of the Eastern States in 1934 was 16 percent
greater, whereas that of the Central and Western States was 57 and
40 percent less, respectively.
~ Oklahoma again ranked first in production in 1934 with an increase
of 18 percent over 1933. New Jersey ranked second, with only a 2-
percent increase. Tennessee-Virginia ranked third with an increase
of 46 percent. Kansas, which ranked fourth, recorded a decrease of
7 percent in output. Other important producing States that showed
decreases were Utah, 5 percent, and New Mexico, 14 percent. Other
States showed increases as follows: Montana 47 percent, Idaho 19
percent, New York 31 percent, Nevada 115 percent, Wisconsin 26
percent, and Missouri 40 percent. The 1934 production of
Tennessee-Virginia, New Mexico, New York, Nevada, and Wash-
ington exceeded the 5-year average from 1925 to 1929. :
The table that follows shows the output of the principal zinc-
producing districts of the United States during the past 6 years.
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Further details of operations in these districts are given in the State
reports included in this volume.

Mine production of recoverable zinc in the principal zinc-producing districts of the
United States, 1929-34, in short tons

District State 1929 1930 1931 1932 1933 1934

Joplin region.........

a.
New Jersey........... 97,626 | 94,285 | 81,460 | 75,125 | 76,663
Eastern Tennessee. -
Austinville..____
Coeur d’Alene region.
St. Lawrence County.
Summit Valley
_(Butte).

Willow Creek..._.... New Mexico......_..__ 22,865 | 16,638 | 20,817 | 20,356 | 18,665 | 16,847
Bingham._____. Utah. --| 21,794 | 22,362 | 26,608 | 21,746 | 20,648 | 16,611
Upper Mississippi Io%q, northern Illinois, | 17,017 | 12,567 | 10,088 7,522 7,800 9, 807
ey. isconsin.

Park City region_..._ Utah.___ oo 27,965 | 19,543 9,436 7,863 8,206 9, 693
Central..........._._. New Mexico_-...-.._._. 11,224 | 15,319 7,050 5121 | 11,220 9, 109
Pioche Nevada I e498| 1,08 | 6708 0) ®

Metaline Falls. Washington._.._..____.._ 1,031 352 4,974 2,245 3, 369 1,926
Leadville. Colorado. 13,414 | 11,519 2,887 63 1,246 515
San Juan Mountains. do. 14,403 | 10,434 41 4 9 125
Battle M i -----do 420 | 14,272 | 13,259 -
Southeastern Mis- | Missouri..o.........._.. 3,473 4,307 1,220 L (U (RS MR

souri region.

1 Subject to revision.
2 Bureau of Mines not at liberty to publish figures.

3 Data not available.
STOCKS

Stocks of zinc at primary reduction plants increased 13 percent in
1934, ending the steady record of declines since the recent high at
the end of 1930. At the close of the year they were 25 percent below
the 1930 level but about 2.7 times as large as the average from 1925
to 1929. Stocks at secondary distilling p%ants also increased slightly.
An analysis of the increase in 1934 shows that stocks of the higher
grades of zinc (A and B) decreased 18 percent while those of the lower
grades (C, D, and E) increased 20 percent. At the beginning of
1934 there were on hand 21,688 tons of grades A and B and 91,278
tons of grades C, D, and E. At the close of the year the tonnages
were 17,796 and 109,672, respectively.

Stocks of zinc on hand at zinc-reduction plants in the United States at end of year,
1929-34, in short tons

1929 1930 1931 1932 1933 1934

At primary reduction plants_._________._._..____ 85,904 | 167,293 | 143,592 | 128,192 | 110,487 | 124,783
At secondary distilling plants_.._....._.._._____ 3,549 1,909 2,497 3,370 2,479 2,685

89,453 | 169,202 | 146,089 | 131,562 | 112,966 | 127,468

The increase in stocks of smelted zinc was accompanied by an
increase in stocks of zinc ore in the Joplin district. At the beginning
of 1934 about 7,000 tons of concentrates were on hand, with an
estimated recoverable zinc content of 3,700 tons. By the end of the
year stocks amounted to 15,000 tons of ore, representing about 8,000
tons of metal. This, however, was a substantial reduction from the
24,000 tons of ore on hand at the end of June 1934.
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Stocks of slab zinc outside of the United States were reported at
122,000 tons at the close of the year by the International Zinc Cartel.
Since 148,000 tons were on hand at the close of 1933 there was a reduc-
tion of 26,000 tons in zinc stocks abroad. World stocks of slab zinc
may therefore be estimated roughly at 261,000 tons on January 1 and
249,000 tons on December 31, 1934, a decrease of 5 percent. World
stocks at the close of 1934 were equivalent to about 2} months’ supply
at the average rate of consumption in 1934.

DOMESTIC CONSUMPTION

New supply.—The supply of new zinc available for consumption
in 1934 increased 6 percent over 1933 but still was 41 percent below
the record year 1928. Withdrawals of new copper on domestic
account declined 5 percent from 1933, and the supply of new lead
available for consumption increased about 22 percent. Shipments
of pig iron increased about 9 percent in 1934. Consumption of new
zinc in 1934 was 63 percent of the predepression 5-year average,
while that of lead and copper was 44 and 41 percent, respectively.
The better showing of primary zinc may be ascribed to the fact that
a smaller proportion of zinc than of copper and lead is consumed in
the manufacture of capital goods, production of which has lagged
behind consumers’ goods. A very large proportion of zinc is used
in galvanized wares, paint pigments, radio and flashlight batteries,
fruit-jar covers, and other items which pass on to the consuming
public rapidly. Moreover, the uses to which zinc is put are such
that there is much less return of scrap than in the case of lead and
copper.

The following table gives the quantity of new zinc available for
consumption in the United States during the past 6 years.

Primary slab zinc available for consumption in the United States, 1929-84, in

short tons
1929 1930 1931 1932 1933 1934
Supply:
gtock Jan. 1:

At smelters. . coooocooocaaaaa. 148,432 85, 904 167,293 | 143,592 | 128,192 110, 487
Production 625,447 | 498,045 | 201,996 | 207,148 | 307,182 363, 500
Imports, foreign 2_ _________.___...... 226 346 204 349 1,936 1,780
Imports, domestic, returned..........f-ccccecaco|occcacaaas 5 PR FN R PR,

Total available..................... 674,105 | 584,205 | 459,586 | 351,089 | 437,310 475,857
Withdrawn:
Exports, foreign, from warehouse. ... . ©] ®) ® ® O ®
Exports, foreign, under drawback. ... |---..o.... 32 |oceeoeeaas 136 700 1,978
Exports, domestic.. . ccccceeneeaaaaan 419,676 | 38,501 33,402 | 39,481 34,334 38, 567
8tock Dee. 31:
At smelters...coccooceenenaaann 85,904 | 167,203 | 143,592 | 128,192 | 110,487 124,783
Total withdrawn...._.._....... 105,580 | 175,826 | 146,994 | 137,809 | 115,521 135,328
Available for consumption............... 568,525 | 408,469 | 312,592 | 213,280 | 321,789 340, 529

1 Includes stocks at secondary distilling plants.
1 Includes sheets. X
3 Foreign exports included under domestic exports. Figures include plates and sheets.

The foregoing table attempts to include only primary slab zinc
or zinc produced from ores. Each year primary smelters produce a
substantial tonnage of redistilled secondary zinc, most of which is
inseparable from primary metal; therefore, smelter stocks at the
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end of the year and exports of domestic zinc probably contain some
secondary metal, although the amount is relatively small. More
precise segregation of figures for primary and secondary metal is

- virtually impossible. As the table does not consider the fluctuation

in consumers’ stocks, only the general trend of consumption of primary
zinc is indicated.

Industrial use of slab zinc.—In addition to the new supply noted
above, a large tonnage of secondary zinc is available each year for
industrial use. The American Bureau of Metal Statistics estimates
the total industrial use of primary and secondary zinc during the
past 6 years as follows: : '

Estimated industrial use of zinc in the United States, 1929-34, in short tons !

Purpose 1929 1930 1931 | A 1932 1933 1934

Galvanizing:
103, 900 77,100 52, 500 74, 400 83,300
22,000

38, 800 5
25,100 21, 600 12,100 21, 700 20, 000
9, 400 6,900 4,400 4,800 4,000
39, 800 34,100 24, 000 24, 500 22, 700
217,000 | 168,000 | 109,000 | 148,000 152, 000
98, 000 66, 000 98, 000
49, 300 40, 000 41,300 40, 900

20, 000

55,000 41,000 34,700 27,000 41,000 37,000
634,300 | 450,900 | 370,000 | 259,000 | 350,300 359, 900

Brass and castings 8
Rolled zine._-
Die castings___.
Other purposes

1 Year Book, American Bureau of Metal Statistics, 1934.

2 Includes pole-line hardware, hollow ware, chains, and all articles not elsewhere mentioned. The esti-
mates for the use of slab zinc under this head, and also for wire cloth, are probably incomplete.

3 Includes all casting other than die casting, slush casting, and battery zinec.

1 Includes some duplication of tonnage. (See p. 106.) .

& Includes slab zinc used for manufacture of French oxide, lithopone, atomized zinc dust, wire, zine for
wet batteries, slush castings, and for the desilverization of lead. X

Industrial use of zinc increased only 3 percent in 1934 and was
equivalent to 57 percent of the quantity used in 1929. Galvanizing
consumed 42 percent of the 1934 total. The increase in this field
was relatively small, a substantial rise in the production of galvanized
sheets having been offset by decreased production of tubes, wire, and
other shapes. Less than 2,000 tons of zinc were used in electrogal-
vanizing compared with over 2,500 tons in 1933. Greater expendi-
ture of funds to promote the use of higher-grade galvanized products
was urged at the annual convention of the American Zinc Institute
in April 1935. Increased automobile production again was reflected
in the 23-percent increase in the use of zinc in die castings. The
automotive industry also used more rolled zinc in 1934, but declines
in some other uses of this commodity resulted in a small decrease in
the total production. This outlet for slab zinc, however, has not
fallen as much as other important uses of zinc during the depression,
owing to the unusual demand for fruit-jar covers, which represent
the largest use of rolled zinc. Brass making, which ranks second in
zinc consumption, increased 4 percent in 1934. Miscellaneous uses
of zinc declined 10 percent in 1934, due principally to a decrease in
the amount of zinc used in the manufacture of French-process zinc
oxide. In 1934 only 25,000 tons of zinc were so used compared with
33,000 tons in 1933.
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PRICES

The price of zinc trended downward throughout 1934, but the aver-
age for the year was slightly above that in 1933. The St. Louis quo-
tation for prime western averaged 4.16 cents per pound, an increase
of 3 percent over 1933 and 44 percent above the record low of 1932;
1t was 36 percent below the 1929 average. At the beginning of the
year the quotation stood at 4.35 cents. After declining to 4.25
cents in January it rose to 4.40 cents in February. During March,
April, and May the price fluctuated within narrow limits, but during
June it dropped to 4.20 cents. Notwithstanding a substantial decline
in smelter stocks of slab zinc during this period producers were unable
to realize price increases owing to overproduction of zinc ore in the
Tri-State district and a steadily declining London market. In July
the price rose slightly to 4.35 cents, but thereafter it fell off sharply, -
reaching a low of 3.67% cents during the latter part of November.
This decline was due to a sharp increase in production and a decrease
in consumption which resulted in large increases in smelter stocks
during the latter half of the year. By the close of the year the quo-
tation had risen to 3.72% cents.

Prices of zinc and zinc concentrates, 1929-3/

1929 1930 1931 1932 1933 1934
Average price of common zinc at—
St. Louis (SpoOt) - ccoeoooo ... cents per pound..| 6.49 4,56 3.64 2.88 4.03 4.16
New York. oo do--.. 6.84 4.91 3.99 3.256 4.40 4,51
London...ooooo o _oa do.... 5.40 3.60 2. 52 2.12 2.96 3.07
Excess New York over London.-....._......_._ do.... 1.4 1.31 1.47 1.13 1.44 1.44
Joplin 60-percent zinc concentrates:
Price per short ton....._______________.. dollars..| 42.39 | 31.97 | 22.69 | 17.83 | 26.88 27.14
Price of zine content...._____._cents per pound.._ 3.63 2.66 1.89 1.49 2.24 2.26
- Smelter’smargin. .. ___.______.____________ do._..| 2.96 1.90 1.75 1.39 1.79 1.90
Price indexes (1925-29 average=100):
© Zine (New York) - oo 96 69 56 46 62 63
Lead (New York)._. - 91 74 57 43 52 52
Copper (New York) 123 89 56 38 48 58
Nonferrous-metals-1- 107 83163 501 60 68
‘All commodities ! . _____________________ 97 88 74 66 67 76

1 Based on price indexes of the U. S. Department of Labor.

The preceding table presents a 6-year summary of zinc price data.
It will be noted that in 1934 quotations averaged 4.51 cents in New
York and 3.07 cents (United States exchange basis) in London,
making a differential of 1.44 cents in favor of New York compared
with 1.44 cents in 1933 and 1.13 cents in 1932. The differential
varied within relatively narrow limits in 1934, ranging from an
average of 1.29 cents in April to 1.64 cents in July. A

In terms of price zinc has staged a greater recovery than lead or
copper. The New York average price for zinc in 1934 was 63 percent
of the predepression average, whereas prices of lead and copper
were only 52 and 58 percent, respectively. These three metals,
however, have not fared as well as the nonferrous metal group as a
whole and are considerably below the average price level of all com-
modities.

The price of 60-percent zinc concentrates at Joplin averaged
$27.14 per ton in 1934, an increase of 1 percent over 1933; it was still
36 percent below the 1929 average. The 1934 average was equiva-
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lent to 2.26 cents per pound of contained zinc. Since the St. Louis
price of zinc averaged 4.16 cents, the difference of 1.90 cents per
pound covers metallurgical losses, the cost of smelting and marketing,
and such smelting profits as are realized. This was an increase of 6
percent over the smelter’s margin in 1933, but was only 64 percent
of the margin in 1929.

The following table shows the monthly fluctuations in quotations
of common zinc at St. Louis and London and of 60-percent zinc con-
centrates at Joplin during 1933 and 1934. The New York quotation
for slab zinc exceeds that at St. Louis by the freight differential, which
normally is 0.35 cent per pound. From January 4, 1932, to Septem-
ber 30, 1933, the differential was increased to 0.37 cent per pound due
to a temporary increase in the freight rate. On April 18, 1935, an-
other increase in rates became effective which increased the freight
differential to 0.375 cent.

Average monthly quoted prices of common zinc (prompt delivery or spot) at St. Louis
and London, and of 60-percent zinc concentrates at Joplin, 1933341

1933 1934
60-percent Metallic zine 60-percent Metallic zine
Month zlncpeoncem (cents per pound) zincp:oncen- (cents per pound)
trates in trates in
the Joplin the Joplin
region region
(dollars per |St.Louis| London | (dollars per | St.Louis| London
ton) ton)
January. 18.00 3.01 2.16 25.65 4.27 3.31
February...ceeeevececemcmaan- 16. 57 2.67 2.12 28. 65 4.39 3.33
March 16. 89 3.00 2,24 30.00 4,37 3.35
April 19.67 3.31 2.39 29,30 4.37 3.43
8y, 25,43 3.80 2.72 29. 16 4.35 3.36
JUDe. e e 29.72 4,35 3. 14 26.70 4,24 3.21
July. 33.16 4,89 3.69 28.00 4.32 3.03
August 34.96; 4,91 3.39 28.00 4,28 3.09
September- - . 31.80 4.70 3.50 25,25 4.06 2.82
October.... 31.00 4.74 3.40 25.00 3.84 2.69
November. 30. 30 4,52 3.46 25.10 3.73 2.67
December.. 28.89 4.47 3.39 25. 56 3.71 2.59
Average for year. ... 26.88 4,03 2.96 27.14 4.16 3.07

1 All quotations from Metal Statisties, 1935. Conversion of English quotations into American money
based on average rates of exchange recorded by the Federal Reserve Board of the Treasury.

The following table shows the actual prices received by producers
for various grades of zinc during the past 6 years. It will be noted
that all producers do not realize the premiums usually quoted in the
trade journals for the higher grades of zinc.

Average price of zinc received by producers, 1929-34, by grades, in cents per pound

1929 1930 1931 1932 1933 1934

Grade A (highgrade) ' _ oo

Grade B (intermediate) : . 4,92 4.00 3.25 4.35 4,50
Grades C and B (select and brass special)!.... 4.71 3.63 2.95 3.98 4,10
Grade E (prime western) - - .. .cooccooooomooaoo 3 4.69 3.73 2.85 4,07 4,156
Allgrades. oo eeecemeaaae 3 4.8 3.8 3.0 4.2 4.3
Prime western; average spot quotation at St. Louis...| 6.5 4.6 3.6 2.9 4.0 4.2

1 American Metal Market quotes average prices of high grade and brass special as follows: High grade
(f. 0. b. New York), 1929, 7.88 cents; 1930, 5.58 cents; 1931, 4.63 cents; 1932, 3.99 cents; 1933, 5.25 cents; 1934,
5.24 conts. Brass special (f. 0. b. East St. Louis), 1929, 6.60 cents; 1930, 4.64 cents; 1931, 3.73 cents; 1932, 2.96
cents; 1933, 4.08 cents; 1934, 4.23 cents.
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ZINC-REDUCTION PLANTS

Zinc smelters.—Disturbed industrial conditions and the introduc-
tion in 1929 of large, continuously operated vertical retorts have
sharply curtailed activities during the past few years at plants using
horizontal-type retorts. At the end of 1925, 25 active smelters were
operating 95,460 retorts. On December 31, 1934, 13 active smelters
were using 33,231 horizontal retorts, an increase of 25 percent over
the 26,674 in use at the end of 1933 and 67 percent over the recent low
at the end of 1931. Only 46 percent of the regular retorts in the
plants operating at the end of 1934 were in use.

At the end of 1934, 40 continuously operated vertical retorts were
installed, but data on the number in operation are not available.

The following table shows the primary zinc-smelting plants in the
United States at the end of 1934.

Primary zinc-smelting plants in the United States at end of 1934

Regular | Large
Situation of plant horizontal| vertical
retorts retorts

Operating company
(A =acid plant situated at the smelter)

Athletic Mining & Smelting Co..... .| Fort Smith, Ark..
Van Buren Zinc Co.! -| Van Buren, Ark..

American Zinc Co. of Iliinois (A).-- .| East St. Louis, I11 -
Hegeler Zine Co. (A)mmmameoomeoccomccecccecemecaaeas Danville, Il .._.__....._.
Ilinois Zine Co. (A)..... --| Peru, . __..__
Matthiessen & Hegeler Zine Co. (A)--ccoooomaaaaoaae La Salle, IlI.__.

Mineral Point Zine Co. (A)2-..
Grasselli Chemical Co.3. ..
American Steel & Wire Co. Cherryvale, Kans.
Blackwell Zin¢ Co., Inc... Blackwell, Okla_..
Eagle-Picher Mining & Smelting Co..

National Zine Co., InC. (A) - e oo oo ccaeame Bartlesville, Okla. ..
Nellmar Corporation s . .. Kusa, OKl@-ccccoeoeoeooos
Quinton Spelter Co3.coeaom ...

Depue, Il ...
Terre Haute, Ind.

NP ONBENRWONONOW

American Steel & Wire Co. (A)._._. P

American Zinc & Chemical Co. (A)-- Langeloth, Pa. 4,864

New Jersey Zinc Co. (of Pennsylvania) Palmerton, 7,200
American Smelting & Refining Co..-_..._. Amarillo, Tex. - 6,400
Grasselli Chemical Co.4. . ... Meadowbrook, W. Va____ 6,720
United Zinc Smelting Corporation (A) . ....o....ooocuoe Moundsville, W. Va_....._ 2,368

Total retorts
Number of retorts in use at end of year. A )

Percent of total

1 Idle since 1927.

2 Idle throughout 1934.

8 Idle throughout 1933 and 1934.

¢ Horizontal-retort plant idle throughout 1933 and 1934.
$ Data not available.

In addition to the primary zinc smelters listed in the foregoing
table the Federated Metals Corporation has a smelter at Beckemeyer,
Ill.,, which contains 1,032 regular horizontal retorts. This plant
formerly treated ores, but in recent years has been operated on
secondary materials exclusively. The Sandoval Zinc Co. has a plant
at Sandoval, Ill., containing 896 regular horizontal retorts which has
been operated exclusively on secondary materials for several years.
Both plants were operated at part capacity in 1934. Other secondary

. smelters which produced zinc in large graphite retorts in 1934 were the
General Smelting Co., Philadelphia, Pa.; Nassau Smelting & Refining
Co., Tottenville, N. Y.; Superior Zinc Corporation, Bristol, Pa.;
Trenton Smelting & Refining Branch of Federated Metals Corpora-
tion, Trenton, N. J.; and Wheeling Steel Corporation, Wheeling, W.



114 MINERALS YEARBOOK, 1935

Va. The secondary smelter of the Birmingham Smelting & Refining
Co. wasidle throughout the year.

Electrolytic plants—The Evans-Wallower Zinc Co. plant at East
St. Louis and the Anaconda plant of the Anaconda Copper Mining Co.
were idle throughout 1934. At the close of the year the Kellogg plant
of the Sullivan Mining Co. and the Great Falls plant of the Anaconda
Copper Mining Co. were operating at part capacity. On December
31, 1934, electrolytic-zinc production in the United States was about
one-half of rated capacity.

FOREIGN TRADE *

Foreign trade of the United States in zinc normally consists largely
of imports of zinc ore smelted in bond and exports of slab zinc derived
from the foreign ore. Considerable domestic ore was exported before
the war and from 1925 to 1927. There is a fairly steady export trade
in rolled zinc, zinc dust, and zinc dross, and some flow of zinc pig-
ments into and out of the country. Durmg recent years foreign
trade has declined to small proportions.

Imports.—The following tables give zinc imports into the United
States from 1929 to 1934 and a record of bonded-warehouse inventories.

Total imports of zinc ore into the United States, 1929-34, 1 zinc content in short tons

Other Other
Year Canada| Mexico | coun- | Total Year Canada| Mexico| coun- | Total
tries tries
1929 848 | 13,563 |- _-.- 14,411 1,904 (... 1,904
1930 13 | 25,644 182 | 25,839 2,089 (O] 2,133
1931. @ 778 2 780 ® 14,277 @ 14 277

lDa‘ta for 1934 includefore imported for immediate consumption plus material entering the country
under b,orllld and are comparable to ¢ general imports”’ given in the table for 1929-33.
2 Less than 1 ton. .

Zinc remaining in warehouse in the United States, Dec. 31, 1929-34

Ore BIOCkS’O%gS’ and Zinc sheets
Year
Zine

content Value | Pounds | Value | Pounds | Value

(pounds)
1929 e e 3,758,809 | $113,479 | | | |ioo_
1930_.-- --| 27,185,311 | 784,670 | . _______|..________ 43,334 $2, 081
1931.... 22,377,439 | 269,019 22,909 $160 71,089 2,896
1932_. 10,211,618 | 240,338 | ______f__________ 43,339 2,071
1933_- 7,985,703 | 178,291 101, 523 7,622 |
1934 __________ --|! 14,354, 435 @ O] O] ® (O]

1 ¢Blocks, pigs, and old”’ and ‘“‘sheets’’ included with “ore’’; not separately recorded.
2 Data not available.

2 Figures on imports and exports compiled from records of the Bureau of Foreign and Domestic Com-
merce.



ZINC : 115

Zinc imported for consumption in the United States, 1929-34

' Blocks or pigs Sheets 0old Zinc dust

Value
of Total
manu- | value

Short | vy | Short | yojye | Short | oy | SBort | gy factures

tons tons tons

228 $2l,50§ O] 159 $19,£3 $128, 395/ $169, 512

281| 925,38 6 7| 7, , , 025
274 14,793 1 97| 13,591| 30,799
310 20,132 39) 11| 966| 9,318 35 052
1,890| 127, 416 48 31| 2,244 7,400 143763
1,725 112,923 55 18] 1,305| 8523 120,819

1 Less than'1 ton.
2 Includes 33 tons of dross and skimmings, valued at $1,829, imported June 18 to Dec. 31; not separately
recorded prior to change in tariff. :

The chief zinc import of the United States normally is zinc ore,
largely imported under bond so that it can be smelted and the metallic
zine therefrom reexported without import duties. In 1934, 14,277
tons of zinc in ore were imported, a large increase over 1933. Vir-
tually all of this ore came from Mexico. Since all of the ore imported
in 1934 was not smelted during the year, there was a large increase in
bonded-warehouse inventories. Imports of slab zinec in 1933 and
1934 have been considerably higher than in previous years owing to
increased shipments from Mexico and Poland. This metal is used
in manufactures and exported under the drawback provisions of the
tariff act. From 1929 to 1932 an average of less than 100 tons of
zinc per year were exported with benefit of drawback. In 1933, 700
tons were so exported and in 1934, 1,978 tons.

Eixports.—The total value of the 1934 exports of zinc ore and do-
mestic and foreign manufactures of zinc (not including galvanized
products, alloys, and pigments) was approximately $1,265,000, an
increase of 53 percent over 1933 but 93 percent below the recent
high in 1925.

—The following table shows the principal zinc exports of the United
States during the past 6 years.

Domestic zinc ore and domestic manufactures of zinc exported from the United States,
4

1929-3
Zinceg‘rletg;gscon- Pigsor slabs! | Plates and sheets | Zinc dross Zinc dust
Year "
Short Value Short Value Short Value Short Value | Short Value

tons tons tons tons tons

14,411/ §1,879,039| 5,265/ $1,075,000] 3,490($217,019| 1, 256|$250, 447
4,633 450,417) 3,868 761,007| 1,162| 57,288| 1,177| 194,252

. 51,0100 2,759 461, 130 19,218| 1, 400( 204,277

6,471 277,612 3,010 432, 849 178| 8,357| 1,378| 189,236
21809 343,650 1,145 79,274 3,189 467,742 (3 (O] 1, 569| 234, 125
33,452 #154,035( 5,105 284,023 3,462 569,208 (%) (O] 1, 658| 257, 709

g

1 Includes slab zinc made from foreign ore. Not separately recorded.
% Zinc dross included with ore and concentrates; not separately recorded.

4744—35——9
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Exports tabulated in the column headed ‘Zinc ore and con-
centrates’’ consist mostly of zinc dross, shipments of which increased
largely in 1934. Germany took 64 percent and Japan 35 percent
of the total. Exports of slab zinc increased in 1934 owing to larger
shipments to the United Kingdom and India, but the total quantity
was only 7 percent of the 1925 shipments. Exports of plates and
sheets increased 9 percent in 1934. The following table shows the
exports of slab and sheet zinc by destinations during the past 4 years.

Slab and sheet zinc exported from the United States, 1931-84, by destinations, in

short tons
Slabs, blocks, or pigs Sheets, strips, etc.
Destination -
1931 1932 1933 1934 1931 1932 1933 1934
Countries:

Canada. 7 15 O] 5| 1,087 | 1,497 | 1,417 1,442
Chile. 144 4 14 3 2 2 3 2
By e (SO M - 13 19 25 18
Germany . - - -eoeeceeecomeeemcene 79 35 11 | [ 3 2 6
India (British) ... _..___. 112 | 1,457 |- 1,849 b 0] 2
Japan JIY PR 3,371 758 471 232 197 220 159
United Kingdom._.._._._________ 235 1,428 |.ocooo- 2,562 957 | 1,029 991 1,161
Others. 66 161 362 215 464 266 531 672

643 | 6,471 | 1,145 | 5,105 | 2,759 | 3,010 | 3,189 3,462
Continents:
4 38| 1,197 | 1,587 | 1,562 1,617
43 31 195 89 254 271
335 2,708 | 1,021 | 1,066 | 1,087 1,296
763 | 2,320 339 261 272 223
........ 1 6 11 13
........ 8 6 1 3 42

1 Less than 1 ton,

Considerable zinc is exported each year in the form of brass and in
galvanized iron and steel. The American Bureau of Metal Statistics
estimates that 13,000 tons of zinc were exported in galvanized prod-
ucts in 1934 compared with 10,200 tons in 1933. Export data on zinc
pigments and chemicals are given in the chapter on Lead and Zinc
Pigments and Zinc Salts.

WORLD ASPECTS OF THE ZINC INDUSTRY

International (European) Zinc Cartel—The International Zinc
Cartel came to an end at the close of 1934, after having survived a
rather violent existence for 3% years. Its disruption was due primarily
to the growth of economic nationalism throughout the world. Com-
plications arising from the imposition of the British tariff on zinc,
the desire of Germany to become self-sufficient with respect to zine,
and wide-spread devaluation of currencies finally proved insurmount-
able obstacles to the continuation of the cartel.

At the beginning of the year the cartel was functioning under an
agreement made in December 1933 by which it had been extended
until the end of July 1934. Authorized production was at the rate
of 50 percent of capacity, but excess production was tolerated upon
payment of fines. The latter provision was used to a considerable
extent, as is indicated by the production in January 1934 of 58,500
metric tons of zinc by cartel members whereas the authorized output
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was only 47,000 tons. World stocks of zinc outside of the United
States were reported at 134,242 tons at the beginning of the year. A
substantial increase in stocks in January, coupled with the statement
of a large Belgian producer that production in excess of quota with
payment of fines had been found profitable, created some dissension
among members desiring to effect a more rigid control over output.

During the next few months sales increased materially, leading to a
sharp decline in stocks, but the improved statistical position did not
cause any improvement in price. Meanwhile, devaluation of Czecho-
slovak currency, rumors of inflation in Poland, stimulation of pro-
duction in some areas by higher silver prices, threatened curtailment
of imports into Germany, and the increasingly difficult position of
producers in the remaining countries on the gold standard all con-
tributed to the problem of maintaining the cartel.

Moreover there was growing sentiment on the continent that the
British preferential tariff was having an adverse effect on the world
price. In June the life of the cartel was extended 1 month to the end
of August. At a meeting in July an attempt was made to prolong
the cartel a full year, but demands of the German producers for quota
increases sufficient to make Germany self-sufficient prevented agree-
ment. A compromise was effected whereby the cartel was extended
to the end of the year. Production quotas were increased from 50 to
60 percent.

By this time it had become apparent that future prolongation of
the cartel was extremely doubtfuli. Some producers began selling in
anticipation of a complete collapse, so that during the latter half of
the year there was a steady decline in price. In November it was
rumored that several producers had signified their intention of with-
drawing from the cartel, and there was a growing opinion that the
cartel had maintained too much uneconomic production which even-
tually must be dropped to provide a sounder foundation for the
industry in future. A last attempt to effect an agreement during the

—latter part of December was unsuccessful, so the cartel automatically

ceased at the end of the year. World stocks at the end of the year
(exclusive of the United States) were 110,342 tons. In January 1935,
following an announcement that the British Government was investi-
gating the tariff on zinc, fresh efforts were made to revive the cartel,
but bydMarch it was reported that all activity in that direction had
stopped.

World production.—World production of zinc (smelter basis)
increased 18 percent in 1934 but was 19 percent below the record out-
put of 1929. The increase in the United States in 1934 was 18 percent,
the same as the rest of the world. The United States continued to
rank first in production, contributing 28 percent of the world total,
compared with 39 percent in 1929. Belgium contributed 15 percent
of the 1934 total and recorded a 27-percent increase. Canada ranked
third in production with 10 percent of the total, followed by Poland
with 8 percent, Germany with 6 percent, Australia with 5 percent,
and France, Great Britain, and Norway with 4 percent each. Canada
recorded the largest percentage increase, 47 percent, followed by
Germany with a 43-percent increase. France was the only major
producer to record a substantial decline in 1934. There were no new
producing countries in 1934.



118 MINERALS YEARBOOK, 1935

World smelier production of zinc, 1929-34, in meiric tons, by couniries where smelted

[Compiled by L. M. Jones, of the Bureau of Mines]

Country 1929 1930 1931 1932 1933 1934
Australia._______________________________ - 52,705 55,782 54, 696 54, 054 54,822 | 155,000
Belgium. _______________________________ 197,900 | 176,230 | 134,720 | 96,330 [ 137,300 174, 894
Canada. - - ----{ 78,061 | 110,219 | 107,612 78,146 83,412 122,394
Cazechoslovakia.___________________ 10, 675 13,472 7,947 6, 031 6,605 | 17,000

Tance 86,928 57,113 45,700 55,753 51, 203
Germany ?.___. 97,300 45,300 41,979 50, 867 72, 888
Great Britain 3. 49,378 21, 582 27,300 46,000 | 150,000
Indo-China 3, 857 2,900 2,280 3, 250 13,000
Italy 19, 264 16,913 17,984 23,283 24,436
Japan 24, 669 25,407 27,043 30,658 | 133,000
Mexico. 15, 099 29, 431 35, 619 30, 349 26, 799 29, 147
Netherlands_______________________ 25,712 23,255 19,323 15,624 18,478 19,911

Norway.

Darwa: 5, 516 34,611 39, 472 39,373 44,948 145, 000
olan

130,756 84,953 82, 866 92,921
10, 094 9, 505 8,548 8,179

11, 400 14, 800 16,900 28,300
b 264,893 | 187,921 | 278,669 329, 842
Yugoslavia.._ ... __ 6, 291 5,514 4,504 2,157 3,461 3,534

1, 451, 000 il, 394,000 | 997,000 | 782,000 | 991,000 | 1,169, 000

! Approximate production.,

2 Exclusive of secondary material (Metallgesellschaft). The figures, published by the Stat. Reichsamt,
which include secondary material, are as follows: 1929, 108,429 tons; 1930, 101,385 tons; 1931, 48,621 tons;
1932, 45,035 tons. Figures for 1933 and 1934 not yet available.

3 Some secondary material included.

¢ Year ended Sept. 30.

World consumption.—Data on production, imports, and exports of
the principal zinc-consuming countries indicate that world consump-
tion of slab zinc (including primary and some secondary) in 1934
totaled about 1,144,700 metric tons, an increase of 13 percent over
1933. In spite of this large increase the rate of consumption in 1934
was still 14 percent below the 5-year average from 1925 to 1929.
This estimate does not consider the change in stocks outside of the
United States and Great Britain, and since there appears to have been
a decline in these stocks the figure given probably understates actual
consumption.

The increase in consumption in the United States was less pro-
nounced than in the rest of the world. Domestic deliveries of primary
zinc increased only 6 percent in 1934, whereas consumption elsewhere
increased 18 percent. The quantity of zinc consumed in 1934 outside
the United States was larger than the predepression 5-year average,
but in the United States it amounted to only 63 percent of the 1925-29
average.

Theg United States again ranked first in zine consumption, having
taken about 28 percent of the total. Next in order of percentage con-
sumed were Great Britain 15 percent, Germany 15 percent, Belgium
10 percent, France 8 percent, Japan 5 percent, and Russia 3 percent.
France used 8 percent less zinc in 1934 and was the only important
consumer to record a decrease. Other nations increased consumption
as follows: Great Britain 37 percent, Germany 27 percent, Belgium
18 percent, and Russia 42 percent.
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Australia.—Production was maintained at approximately full ca-
pacity throughout the year at the electrolytic plant at Risdon,
Tasmania, the only zinc-reduction works in Australia. Since this
exceeded the quota allotment under the cartel agreement payment of
fines was required, but the economies of full-scale operation more
than offset the penalties. During the year a new unit was added to
the plant which was designed to increase its capacity by 16,000 long
tons. Its completion was expected in March 1935.

At Broken Hill 1,256,000 tons of crude ore were raised, an increase
of about 55,000 tons over 1933. All four principal producers operated
in 1934. The Sulphide Corporation, having sold its acid plant and
smelter at Seaton Carew, England, and having limited ore reserves
in Australia, was considering capital reorganization.

At Mount Isa remodeling of the concentrator to permit production
of zinc concentrates was started. Completion of the first unit was
expected in March 1935. The program calls for an ultimate produc-
tion of 100,000 tons of zinc concentrates per year. A loan of £500,000
was negotiated to meet current expenses and provide capital for the
new installations. '

Belgium.—Production of slab zinc, which is derived almost entirely
from mmported ores, increased 27 percent in 1934. Imports of zinc
ore were 429,000 metric tons, an increase of 28 percent over 1933.
Mexico, Yugoslavia, Newfoundland, India, Sweden, and Italy were
the principal sources. Exports of slab zinc totaled 81,000 tons or
51 percent more than in 1933. In addition, 57,000 tons of sheet zine,
wire, etc., were exported. Over 17,000 tons of slab and scrap zinc
were imported, and 36,000 tons of ore were exported. Indicated con-
sumption of slab zinc was 112,000 tons, over half of which was fabri-
cated into sheet and wire for export. The proposed reciprocal trade
agreement between the United States and Belgium does not contain
any provisions affecting zinc products. Belgium’s departure from the

gold standard early in 1935 should improve the competitive position

of Belgian zinc producers in the world market.

Canada.—Canada’s zinc production (all electrolytic) amounted to
135,000 short tons in 1934, an increase of 47 percent over 1933.
Eighty-two percent of the total was produced at Trail and 18 percent
at Flin Flon. Production at Trail increased 61 percent and that at
Flin Flon 7 percent. Exports of slab zinc increased 37 percent to
119,000 tons, of which Great Britain took 76 percent and Japan 13
percent. Approximately 20,000 tons o1 zinc in the form of ore were
exported, principally to Europe.

The Sullivan mine of the Consolidated Mining & Smelting Co. of
. Canada, Ltd., produced 1,745,992 tons of ore from which were ob-
tained 221,680 tons of lead concentrates and 192,552 tons of zinc
concentrates. The ore treated contained more lead and silver and
less zinc and recoveries were slightly lower than in 1933. Costs of
production were the lowest in the history of the company. The
company reported a profit of $2,212,000, after provision for depletion
and depreciation, compared with $1,056,000 in 1933.

During 1934 the Hudson Bay Mining & Smelting Co., Ltd., the
only zinc producer in Manitoba, mined 1,477,341 tons of ore from
which (together with 383 tons of custom ore) 99,334 ounces of gold,
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1,335,319 ounces of silver, 18,743 tons of copper, and 24,714 tons of
zinc were produced and sold. Operating profit (before depletion and
depreciation) was $3,263,000 compared with $2,700,000 in 1933.
Operations were suspended 1 month during the year due to labor
troubles.

France.—Production of zinc decreased 8 percent in 1934. The
smelting industry depends largely on foreign ores, of which 166,000
metric tons were imported chiefly from Mexico, Newfoundland, and
Spain. Some ore is reexported after yielding its sulphur content for
the manufacture of sulphuric acid. Exports of ore in 1934 amounted
to 32,000 tons. Imports of slab zinc were 42,000 tons, of which
Belgium and Norway supplied the major part. Consumption de-
clined from 100,000 tons in 1933 to 93,000 tons in 1934. Agitation
for further Government aid to the lead and zinc mines of France and
its colonies was continued in 1934, but no official action was taken.

Germany.—The 40,000-ton electrolytic-zine plant at Magdeburg was
put into operation in October 1934 and contributed largely to the
43-percent increase in smelter output. Preliminary estimates of mine
production for 1934 indicate an increase of 15 percent. Notwith-
standing these increases in domestic output, Germany’s zinc position
with respect to her need for foreign credits was decidedly worse in
1934, as net imports of zinc increaged from about 72,000 tons in 1933
to 120,000 tons in 1934. This increase was due to further increases in
imports of metal and ore as a result of increased consumption and
substantial declines in the exports of these products, due partly to
Government restrictions on exports of raw materials. Imports of
slab zinc increased from 100,000 to 107,000 tons, and those of zinc
ore advanced from 79,000 to 127,000 tons. Exports of-the metal
declined from 17,000 to 10,000 tons and of ore from 101,000 to 81,000
tons. The decline in ore shipments was due largely to the diversion
of Upper Silesian ore from Poland to the new Magdeburg plant.
Consumption of slab zine, calculated by the conventional formula,
increased from 134,000 tons in 1933 to 170,000 tons in 1934, the latter
being augmented by approximately 20,000 tons derived from stocks
and secondary metal.

The intense desire of Germany to become self-sufficient as to sup-
plies of metals has been frustrated in recent years by the low level of
prices which prevented economic operation of many German mines.
This led to an agitation for tariff protection, but as the producers and
consumers were unable to agree on a program the Government de-
cided to aid the mining interests by loans to cover the difference
between cost and selling price. The program was inaugurated in
1932 and continued in 1933. In 1934 it was greatly liberalized;
instead of grants being repayable from future earnings subsidies be-
came direct grants and were increased to include a legitimate return
on invested capital. The new program increased the activity in zine
mining during the latter part of 1934 and early in 1935.

Great Britain.—Smelter production of zinc increased 9 percent in
1934. As consumption increased 37 percent imports rose from 83,000
long tons in 1933 to 131,000 tons in 1934. Canada supplied 58 per-
cent of the 1934 total, Belgium 11 percent, Australia 8 percent, and
other countries 23 percent. Shipments from Canada increased 49
percent. Imports of ore, upon which the domestic smelting industry
depends, declined from 132,000 to 91,000 tons, of which Australia
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supplied 52,000 and Canada and Newfoundland 36,000. Exports of
crude zinc were less than 9,000 tons in 1934.

Imperial Smelting Corporation, Ltd., which controls all active zinc
smelters in Great Britain, completed a new plant at Avonmouth dur-
ing the year. The plant uses the vertical retort process and has an
annual capacity of 20,000 tons of zinc.

Dissatisfaction developed over the 10-percent duty on non-British
zine. Although the statistical position of the metal was improved
greatly during 1934 the London price showed a substantial decline.
This was attributed to the peculiar method of administering the duty
by which small offerings of foreign zinc unduly depressed the London
Metal Exchange quotations. Although the tax had been successful
in reserving the British market for Empire producers benefits there-
from had been nullified by the drop in price. At the close of the year
the Government initiated an inquiry into the situation. There was
some demand for abolition of the duty, but most producers favored
a method of application that would give them the protection desired
without affecting adversely the world price. Some demand for an
increase in duty followed the devaluation of the belga in April 1935.

India.—The Burma Corporation, Litd., produced 68,838 long tons
of ' zinc concentrates, averaging about 54 percent zinc, in 1934,
compared with 61,432 tons in 1933.

Ttaly.—Zinc production in 1934 was the highest on record, having
increased 5 percent over 1933. Consumption increased 15 percent,
to 27,000 metric tons, necessitating imports amounting to 3,000 tons.
Italy produces an excess of zinc ore; in 1934, 36,000 tons were exported
principally to Belgium. The Italian Government refused applica-
tions for increases in capacity at the electrolytic-zinc plant at Cotrone
and the zinc smelters at Monteponi and Vado Ligure but authorized
a subsidiary of Montecatini to erect a new electrolytic plant at
Marghera near Venice. Apparently the new installation is to treat
20,000 tons of zinc concentrates annually. Mining of zinc has been
- sustained by -Government-subsidies-during the last few years. —-

Japan.—dJapan is an important consumer of zinc and is suppli

by domestic production and imports. Apparent consumption in-
creased from 57,000 tons in 1933 to 60,000 tons in 1934, the latter
being met by a domestic output of 33,000 tons and imports of 27,000
tons; 13,000 tons of zinc ore were imported in 1934.
"~ Mexico—Mine production of zinc in 1934 amounted to 125,000
metric tons, an increase of 40 percent over 1933. In spite of this
large increase, the 1934 output was still 28 percent below the record
outputin 1929. Smelter production amounted to 29,000 tons in 1934,
leaving in excess of 96,000 tons of zinc in the form of ore available for
export. In 1934 Belgium received 87,000 tons of Mexican ore,
France 42,000 tons, Germany 34,000 tons, and the United States
about 25,000 tons—a total of 188,000 tons.

Newfoundland.—Production of zinc concentrates increased again
in 1934, amounting to 162,000 short tons containing approximately
50.5 percent zinc. In addition, 46,500 tons of lead concentrates were
produced, averaging about 63 percent lead. All of the zinc concen-
gates and a large part of the lead concentrates were shipped to

urope.

Poland.—Although smelter production of zinc increased 12 percent
in 1934 the outlook for 1935 is not so bright. The completion of the

ed
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Magdeburg plant in Germany during the latter part of 1934 deprived
Poland of a large supply of ore from German Upper Silesia and a
market for metallic zinc in Germany. This situation is reflected to
some extent in the trade statistics for 1933 and 1934, which show a
decrease in German exports of ore to Poland from 79,000 metric tons
to 63,000 tons. The magnitude of the change, however, is shown
more -accurately by a comparison of December 1934 with December
1933. In these two periods German exports of ore to Poland declined
from 5,600 to 1,100 tons, and imports of Polish zinc fell from 4,100 to
1,800 tons. This situation led to the closing down of one Polish
smelter early in 1935. At the close of the year it was reported that
an agreement had been made with Japan whereby Japan was to take
Polish zinc in exchange for silk and other manufactured products.
Giesche Spolka Akcyjna, Polish subsidiary of the Anaconda Copper
Mining Co., produced about 41,000 tons of zinc in 1934, compared
with 36,000 tons in 1933.

Spain.—Further decline in zinc mining is indicated by the decrease
in exports of zinc ore from 75,000 metric tons in 1933 to 56,000 tons
in 1934. A large part of the ore is produced at the Reocin mine in
the Province of Santander. This ore is exported mainly to Norway,
where it is reduced to metal by the electrolytic process. Some ores,
derived as byproducts of lead mining in the southern provinces, are
smelted in the south of Spain. Smelter production amounted to
about 8,000 tons in 1934.

U. S. 8. R. (Russia).—Production of zinc in 1934 was about 26,000
metric tons, including about 5,000 tons of eletrolytic zinec. Under the
second 5-year plan production was to have been 97,000 tons in 1934.
More than 4,000 tons of zinc were imported in 1934, indicating a con-
sumption exceeding 30,000 tons. Zinc smelters are located at Con-
stantinovo and Byelovo, each with an annual capacity of 12,000 tons.
Another at Ordjonikidze has a capacity of 6,000 tons. In addition
to the smelter there is an electrolytic-zinc plant at Ordjonikidze
whose capacity was being doubled in 1934. The electrolytic plant at
Cheliabinsk is expected to be put into operation during 1935. Ina-
bility of the reduction plants to attain capacity production was attrib-
uted to unsatisfactory exploitation of the zinc mines. At the close of
1934 zinc reserves were estimated at 7,400,000 tons.

Yugoslavia.—Trepca Mines, Ltd., treated 599,000 metric tons of
ore from which were obtained 93,000 tons of 50-percent zinc concen-
trates and 64,000 tons of 79-percent lead concentrates. This was an
increase of 10 percent in production of zinc concentrates. Costs
were higher owing to the depreciation of the British pound. Only a
small part of the ore is treated in Yugoslavia, the major part being
shipped to Belgium for smelting. Smelter production was only 3,500
tons.
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Sales of lead and zinc pigments in 1934 totaled $48,000,000, an
increase of 7 percent over 1933, but most of this increase was due to
improved prices, as the combined tonnage of lead and zinc pigments
increased less than 2 percent. In view of the 27-percent increase in
dollar volume of paint sales, the 30-percent increase in rubber-tire
manufacture, the 43-percent rise in automobile production, and the
17-percent rise in storage-battery output—all major pigment-con-
suming industries—it is apparent that lead and zinc pigments manu-
facturers did not receive a proportionate share of the increase in
business.

Lead pigments fared better than zinc pigments in 1934. Combined

sales-of -all-lead-pigments-increased 15 percent in value and 10 per- ‘

cent in quantity, whereas sales of zinc pigments were about the same
in value and decreased 3 percent in quantity. Sales of all lead pig-
ments except sublimed lead increased in 1934. Sales of lithopone,
the principal zinc pigment, also increased, but sales of zinc oxide and
leaded zinc oxide were substantially lower. Unit values of all zinc
pigments and all lead pigments except blue sublimed lead increased in
1934.

Increased competition was felt in 1934 from titanium pigments,
production of which has risen steadily during the depression. It is
estimated ' that 32,000 tons of titanium dioxide were produced in
1934. Since a large part of the dioxide is mixed with inert fillers the
total tonnage of titanium pigments marketed probably was consider-
ably higher. These pigments are finding extensive use in paints, dis-
placing the white lead and zinc pigments, although the latter seem to
have been affected most seriously in 1934. Titanium also is being
substituted for zinc oxide and lithopone in the manufacture of white
rubber goods, paper, and other commodities where extreme whiteness
and opacity are desired. Additional production capacity now under

! Chemical and Metallurgical Engineering, Progress in Pigment Industry Continues: Vol. 42, no. 1,
January 1935, p. 49. 123
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construction indicates that titanium is destined to supply even more
of the pigment demand. i :

Other factors have curtailed consumption of zinc oxide in the rub.
ber industry and the use of litharge in storage batteries. In the com-
pounding of rubber the recent introduction of new accelerators has
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FIGURE 15.—Production and price trends of the principal lead and zinc pigments, 1915-34.

reduced the quantity of zinc oxide used per ton of rubber products.
Battery manufacturers now are manufacturing in increasing quanti-
ties a black or suboxide of lead which they use in place of litharge in
battery plates. For this reason sales of litharge in recent years have
not kept up with the increased production of storage batteries.
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Salient statistics of the lead and zinc pigments industry of the United States, 19265-34

1925-29
(average) 1930 1931 1932 1933 1934
Production (sales) of principal pig-
ments:
‘Whitelead (dry and in oil) .

. short tons_.| 154,483 102, 140 97,368 66, 674 72,982 78,734
Litharge. do.._. 84,845 72,578 63, 890 58,096 61,193 68, 733
Red lead do 41,362 32,941 25,853 18, 880 21,988 26, 743
Zinc oxide. s do 154, 208 119, 142 95, 700 72,250 98, 542 87,088 .
Leaded zinc oxide_..._._. do.... 26, 609 17,279 18, 577 14, 305 22,868 20, 506
Lithopone............._. do....| 177,745 164, 065 151, 850 121, 667 140, 831 145, 565

Value of products:
lead pigments__.__...______ $60,092,000 ($36,386,000 $29,128,000 {$19,133,000 |$20,819,000 $24, 002, 000
All zine pigments...__._.______ 41,314,000 | 32,867,000 | 27,139,000 | 19,430,000 | 24,143,000 | 24,106, 000
Total - 101,406,000 |69, 253, 000 {56, 267, 000 (38, 563,000 |44, 962,000 | 48, 108, 000
Value per ton received by producers: :
White lead (dry)......__..__ 178 140 124 117 112 126
Litharge. - oo __ 176 134 109 89 101 103
Red lead 193 154 129 111 120 123
Zinc oxide. 133 125 125 110 105 113
Leaded zinc oxide_.___.__.._.._ 124 120 115 91 88 98
Lithopone. 98 97 86 84 83 84
Foreign trade:
Lead pigments:
Value of exports........... -1 1,346,000 | 1,514,000 947, 000 365, 000 327, 000 404, 000
7 Value of tl;nports ........... 30, 000 17, 000 14, 000 6, 000 2,000 4,000
inc pigments:
Value of exports.._.__.._... 2,150,000 | 1,827,000 | 1,058, 000 466, 000 230, 000 395, 000
Value of imports.._....__.. 931,000 | 785, 000 635, 000 521,000 567, 000 373, 000
Export balance.....-__.__ 2, 535,000 | 2, 539,000 | 1,356, 000 304,000 | 112,000 422, 000
1 Import balance.

The industry and N. R. A—The manufacture of lead pigments in
1934 was governed by the Code of Fair Competition for the Lead
Industry which went into effect on June 4, 1934. The open-price
features of the code were not put into effect. Zinc pigments were
provided for in the zinc oxide and lithopone divisions of the code,

established for the zinc industry on April 8, 1935.

PRODUCTION

In this report sales of pigments and salts are considered to represent
production, no account being taken of the stocks on hand at the be-
ginning and end of the year. The quantities used by producers at
their own plants are included under sales.

The total value of lead and zinc pigments sold by domestic pro-
ducers was approximately $48,108,000 in 1934, compared with
$44,962,000 in 1933. The total value of all lead pigments sold was
$24,002,000 and that of all zinc pigments sold, $24,106,000. Sales of
lead pigments increased 15 percent in total value and 10 percent in
quantity, whereas sales of zinc pigments were about the same in total -
value and decreased 3 percent in quantity. The average value per
ton of lead pigments sold in 1934, as reported by producers, increased
4.4 percent, whereas the average New York guotation for pig lead
dechned 0.3 percent. Zinc pigments increased 3.4 percent in value
per ton, compared with a 3.2-percent increase in the St. Louis quota-
tion for slab zinc. . .

Lead ptgments—Production of white lead, litharge, red lead, and
orange mineral increased in 1934, whereas that of sublimed lead de-
creased. Production of white lead increased 8 percent but was 60
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percent below the peak of 1922. Likewise production of litharge was
12 percent higher in 1934 but was still 22 percent under the record
output of 1929, and output of red lead, which increased 22 percent in
1934, was 38 percent below 1929. Production of sublimed lead was
11 percent less than in 1933. Unit values of all lead pigments except
blue sublimed lead increased in 1934.

Lead pigments sold by domestic manufacturers in the United States, 1933-34

1933 1934
Value (at plant, Value (at plant,
Pigment exclusive of con- exclusive of con-
Short | tainer) Short | tainer)
tons tons
Total Average Total Average
7,320 $736, 404 $101 | 6,399 $677, 897 $106
625 65, 525 105 668 , 043 103
21,988 2, 637, 640 120 | 26,743 | 3,279,013 123
231 45,928 199 234 50, 778 217
61,193 | 6,197,124 101 | 68,733 | 7,083,569 103
24,628 | 2,763,630 112 | 22,569 | 2,838,709 126
48,354 | 8,372,689 173 | 56,165 | 10,002, 820 178

1 Weight of white lead only but value of paste.

Lead pigments sold by domestic manufacturers in the United Siates, 1925-34, in
short tons

. Basic lead sulphate
White lead or sublimed lead

Year g Red lead Orange Litharge

mineral
Dry In oil ‘White Blue
120, 479 14, 996 1,090 41,669 840 86, 546
111, 845 12,271 1,236 42, 550 813 82, 540
119. 026 13,482 1, 061 39,073 709 81, 6556
111,923 16, 002 1,234 40, 497 459 85, 570
104,872 15, 580 1,234 43, 021 678 87,916
69, 592 10, 308 1,219 32,941 356 72,578
66, 446 8.790 896 25, 853 282 3
46,728 5,708 549 18, 880 212 58, 096
48, 354 7,320 625 21,988 231 61,193
56, 165 6,399 26,743 234 ,

Zinc pigments and salts.—Production of zinc oxide and leaded zinc
oxide declined 12 and 10 percent, respectively, in 1934, whereas that
of lithopone increased 3 percent. The 1934 tonnages were equivalent
to the following percentages of the 1929 outputs: Zinc oxide 54, leaded
zinc oxide 76, and lithopone 71. Unit values of all three pigments
increased in 1934.
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Zinc pigmenis and salts sold by domestic mdnufactureré in the United States, 1933-3/

1933 1934
Value (at plant, Value (at plant,
Pigment or salt exclusive of con- exclusive of con-

. Short | tainer) - | Short | tainer)

tons tons
Total Average Total Average

Zinc oxide 1.. 98, 542 1$10, 379, 937 $105 | 87,088 | $9,851,421 $113
Leaded zinc oxide ! ... _______________.__ 22,868 | 2,011,761 88 | 20,506 | 2,018,935 98
Lithopone. 140,831 | 11,751, 500 83 (145,565 | 12, 235,624 84
Zinc chloride, 50° B______________________ 32,187 | 1,459,745 45 | 17, 555 766, 462 45
Zinc sulphate...__._._.___.__ 5, 698 221,780 39| 6,78 288,180 42

1 Zinc oxide containing 5 percent or more lead is classed as leaded zine oxide.

Zinc pigmenis and salts sold by domestic manufacturers in the United States,
1925-34, in short tons

Zine chlo- :
Year Zine oxide Lea(;ix?%ezinc Lithopone ridle3 ()50° Zlﬁv]:asbgl-
1925 - 151, 354 31, 750 145, 019 45, 619 5,593
1926. - 146,923 23, 859 159,931 47, 296 6, 612
1927. 151, 246 26, 064 176, 994 40, 141 6,418
1928 ), 24, 223 200, 468 45, 669 4,733
1 - 160, 611 27,149 206, 315 43,189 7,454
1930. 119, 142 17,279 164, 065 29, 043 6, 249
1931, 95, 700 18, 577 151, 850 34, 885 5,290
1932. 72, 14, 305 121, 667 23, 524 4,252
1933. , 542 22,868 140, 831 32,187 5, 698
1934 . 87,088 X 145, 565 17, 555 6,783

CONSUMPTION BY INDUSTRIES
White lead.—Over 95 percent of the white lead produced is used in

the manufacture of paint. The tonnage used in 1934 was 10 percent

“above that in 1933 and 45 percent below that in 1929. Consumption
of white lead in the ceramic industry decreased 11 percent in 1934.

Distribution of white lead (dry and in oil) sales, 1931-3/4, by industries

1931 1932 1933 ) . 934

Industry
-Short | Percent | Short | Percent | Short | Percent | Short | Percent
tons of total tons of total | tons | oftotal | tons | of total

91,832 94.3| 63,399 95.1| 68,368| 93.7| 75008 95.
2,848 29| 1761 26| 1617 22| 1,43 . 1
2688 | 28| 1614 23| 297| 41| 222 2.
97,368 | 100.0 | 66,674 | 100.0 | 72,982 | 1000 | 78734 100,

io |l wwe

- Basic lead sulphate.—This pigment is used largely in paint, and the’

quantity so used in 1934 was 7 percent below that in 1933 and 51
percent below that-in 1929. In 1929 over 2,000 tons of basic lead
sulphaté were used in storage batteries, but this use has declined to
small tonnages during the depression.
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Distribution of basic lead sulphate sales, 1931-34, by industries

1931 1932 1933 1934
Industry

Short | Percent | Short | Percent | Short | Percent | Short | Percent

tons of total tons of total tons of total tons of total
£ 1117 8,311 85.8 5, 689 90.9 7,072 89.0 6, 611 V 93.5
Storage batteries...-- 697 7.2 195 3.1 99 13 139 2.0
ubber.ceoceeeanae 173 1.8 77 1.2 161 2.0 93 L3
077 T.) " 505 5.2 296 4.8 613 7.7 224 3.2
9,686 | 100.0| 6,257| 100.0| 7,945| 100.0| 7,067 | 100.0

Litharge—The principal use of litharge is in the manufacture of
storage batteries, but this outlet has been affected adversely by the
growing tendency of battery makers to substitute a black oxide, or
suboxide, of lead, which they manufacture themselves. This practice
began in 1923, and by 1929 a total of 33,000 tons of the black oxide
was being made. In 1931 the tonnage declined to about 23,000, but
since then has increased again to nearly 33,000 in 1934, which was
more than the quantity of litharge used by battery manufacturers in
that year. In 1934 all major uses of litharge increased except rubber
manufacture. :

Distribution of litharge sales, 1931-34, by industries

1931 1932 1933 1934
Industry .

Short | Percent | Short | Percent | Short | Percent | Short | Percent

tons of total tons of total tons of total tons of total
Storage batteries..._. 31, 605 49.5 29, 365 50.5 27,327 4.6 30, 024 43.7
Insecticides. .- 7, 508 11.8 11,735 20.2 11,126 18.2 12,271 17.9
Oil refining . 7,351 1.5 4,793 8.3 6,070 9.9 7,614 11.1
Ceramics. oo 4,124 6.5 2,963 5.1 5, 8.9 6, 696 9.7
3, 582 5.6 2, 591 4.5 3,973 6.5 6, 162 9.0
3,032 4.7 1,921 3.3 2,875 4.7 2, 466 3.6
641 1.0 1,360 2.3 610 1.0 414 .6
208 .3 169 .3 106 .2 104 .1
5,839 9.1 3,199 5.5 3,668 6.0 2,982 4.3
63, 890 100. 0 58, 096 100. 0 61,193 100. 0 68, 733 100.0

Red lead.—The use of red lead in storage batteries increased 23
percent and in paint 22 percent in 1934 over 1933.

Distribution of red lead sales, 1931-34, by indusiries

1931 1932 1933 1934

Industry
Short | Percent | Short | Percent | Short | Percent | Short [ Percent
tons of total tons of total tons of total tons of total

53.0 10, 655 56. 4 12,949 58.9 15, 987 59.8

35.8 6, 389 33.8 7,182 32.7 8,766 32.8

3.1 467 2.5 715 3.2 5 2.2

8.1 1,369 7.3 1,142 5.2 1,395 5.2

25,853 100.0 18,880 100.0 21,988 100.0 26, 743 100.0
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’

Orange mineral.—Sales of orange mineral increased slightly in 1934.

Distribution of orange mineral sales, 1931-34, by industries

1931 1932 1933 1934
Industry

Short | Percent | Short | Percent | Short | Percent | Short | Percent

tons of total tons of total tons of total tons of total
Ink manufacture..._- 119 42.2 58 27.4 18 7.8 24 10.2
i 114 40.4 108 50.9 96 41.6 68 29.1
49 17.4 46 21.7 117 50.6 142 60.7
282 100.0 212 100.0 231 100.0 234 100. 0

Zine oxide—Total sales of zinc oxide declined 12 percent in 1934
due largely to the 7 percent decrease in sales to the rubber industry
and the 19 percent drop in sales to the paint industry, the two principal
consumers. Floor coverings and textiles, and ceramics took more
zinc oxide in 1934 than in 1933 but this increase was more than
offset by a large decline in sales to miscellaneous users. ‘

Distribution of zinc oxide sales, 1931-84, by industries

1931 1932 1933 1934
Industry
Short | Percent | Short | Percent | Short | Percent | Short | Percent
tons of total tens of total tons of total tons of total
Rubber__......_..... 47,972 50.1 37,679 52.1 53,869 5.7 50,145 57.6
Paints.coooococaeoooe 31,357 32.8 22,369 31.0 29,218 29.7 23,741 27.3
Floor coverings an
textiles.._. - 4, 695 4.9 2, 837 3.9 4,087 4.1 4,781 5.5
ics 3,171 3.3 1,782 2.5 2,639 2.7 2,963 3.4
8, 505 8.9 7,583 10.5 8,729 8.8 5,458 6.2
95, 700 100.0 72, 250 100.0 98, 542 100.0 87,088 100.0

Leaded zinc oxide—This pigment is used almost entirely in the
manufacture of paint. The quantity sold for that purpose in 1934
was 9 percent less than in 1933.

Distribution of leaded zinc oxide sales, 1931-34, by industries

1931 1932 1933 1934

Indus
try Short Percent Short Percent Short Percent Short | Percent
tons of total tons of total tons of total tons of total

18,292 98.5 14,072 98.4 22,488 98.3 20,376 99.4
38 .2 26 .2 46 .2 28 .1

247 13 207 L4 334 15 102 .5
18, 577 100.0 14,305 100.0 22,868 100.0 20, 506 100.0

Lithopone.—Sales of lithopone to the paint industry increased 7
percent in 1934. About 8,200 tons of lithopone were used in the
manufacture of titanated lithopone in 1934 compared with 5,500
tons in 1933. Sales of high-strength lithopone increased 37 percent,
whereas those of regular ﬁthopone increased only 2 percent. Floor
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_coverings and textiles took 20 percent less and rubber 9 percent less
lithopone in 1934 than in 1933. Lithopone production capacity
was reported at 232,320 tons per year in 1934 compared with 233,320
tons in 1933. :

Distribution of lithopone sales, 1930-34, by indusiries

1934
1930 1931 1932 1933

Industry (short (short (short (short
tons) tons) tons) tons) Short | Percent
tons of total

Paints, ete. .. 126,076 | 119,446 93,465 | 106,995 | 114,472 78.6
Floor coverings and textiles. .__._________ 23,656 20, 780 17, 601 18,472 14,811 10.2
Rubber._. - 5,997 5,833 3,955 5,078 4, 506 3.2
Other_ ... ______ mmmmmmm—ememmman 8,336 8,791 6, 646 10,286 11, 686 8.0

164,065 | 151,850 | 121,667 | 140,831 | 145,565 100.0

Zinc chloride.—According to the Department of Agriculture the
consumption of zinc chloride by wood-treating plants declined in 1934
notwithstanding a substantial increase in the total quantity of wood
treated. From a peak of 26,000 tons (solid basis) in 1921 consump-
tion of zinc chloride in this field declined to 12,000 tons in 1928, 2,500
tons in 1933, and 1,600 tons in 1934. The loss of this market is due
primarily to the fact that zinc chloride is soluble in water and there-
fore is not as effective as creosote, its principal competitor, in preserv-
ing wood exposed to moisture. From time to time various insoluble
zing preservatives have been developed, none of which has found a
wide market. Recently a chromated zinc was introduced, but
enough time has not elapsed to gage its effect on this market for zinc.

Zinc sulphate—In 1933, the latest year for which data are avail-
able, 492 tons of zinc sulphate were used as a depressant in the flota-
tion of lead-zinc ores. This compares with 408 tons in 1932 and 1,425
tons in 1929.

RAW MATERIALS USED IN THE MANUFACTURE OF LEAD AND
ZINC PIGMENTS AND SALTS

Lead pigments and zinc pigments and salts are manufactured from
a variety of materials, including ore, refined metal, and miscellaneous
secondary materials, such as scrap and waste from various industrial
- processes. In 1934, 95.2 percent of the lead in lead pigments was
derived from pig lead, 4.6 percent from ore, and 0.2 percent from
secondary material. For zinc pigments and salts the proportions
were 63.3 percent from ore, 21 percent from slab zinc, and 15.7 per-
cent from secondary materials.
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Metal content of lead pigments and zinc pigments‘and salts produced by domestic
manufacturers, 1933-34, by sources, in short tons

1933 1934
Source Zinc in Zinc in
Lead in : Lead in i
pigments 1 | DIETEBSS | pigmienty | Biements
Domestic ore 6,875 71,622 7,538 76,331
Metal.__.._. -- - ———- 143,027 32,916 157,294 25, 391
Secordary material 2 56 21,798 379 18,913
149, 958 126, 336 165, 211 120, 635

! Includes also lead recovered in zinc oxide and leaded zinc oxide. The metal content of lead acetate
and lead arsenate is not available as no canvass of their production is made by the Bureau of Mines. More-
over, these salts are derived from pig lead, and their metal content has already been taken into statistical
account in the figures covering lead production.

4 Zinc ashes, skimmings, drosses, and old metal.

In the following tables the source of the metal used in the manu-
facture of each pigment and salt is given. Pig lead is used exclu-
sively, either directly or indirectly, in the manufacture of white lead,
litharge, red lead, and orange mineral and to a large extent in the
manufacture of basic lead sulphate. Zinc oxide is the only pigment
in which considerable slab zinc is used. Ore is employed in the manu-
facture of zinc oxide, leaded zinc oxide, lithopone, zinc sulphate, and
basic lead sulphate. Some secondary lead is used in the manufacture
of basic lead sulphate, and a substantial proportion of the zinc in
lithopone and zinc chloride made in the United States is derived from
secondary material. There was a large increase in the quantity of
zinc drosses used in the manufacture of zinc oxide in 1933 and 1934
over 1932. The decided drop in the use of slab zinc in 1934 compared
with 19_3(’13 was due to the sharp decline in production of French-process
zine oxide. ~

_Lead content of lead and zinc pigments produced by domestic manufacturers, 1933-34,

by sources, in short tons

1933 1934
Lead in pigments pro- Lead in pigments pro-
Pigment duced from— Total duced from— Total
lead in lead in
pig- pig-
Second- | ment; Second- ts
Domes- | p; ents | Domes- | p;, men
tic ore Pig lead | ary ma- tic ore Piglead | ary ma- |
Whitelead_...._____________{________ 60, 469 60,469 |...______ 63,503 [.._______ 63, 593
Red lead-- -1 20,080
Litharge. -| 56,469
Orange mineral.._____ 136
Basic lead sulphate. 5,893
Leaded zinc oxide........_._.| 4,967 |....__._.
Zinc oxide.
6,875 | 143,027 56 | 149,958 7,538 | 157,294 379 | 165,211

4744—36—10
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Zinc content of zinc pigments and salls produced by domestic manufacturers, 193334,
by sources, in short tons

1933 1934
Zinein xziigm%n{rs and salts Total Zincin Iziigmgrnfts and salts Total
3 roduced from— 'otal roduced from— 0
Pigment or salt P zine in P zine in
pig-ts n:l:ngis
Second- | men Second- en
Domes- : " land salts| Domes- i and salts
tic ore Slab zine| ary ma. tic ore Slab zinc m';g rg?.

Zinc oxide._ .. ._...__________ 42,110 | 32,784 2,848 | 77,742 | 42,804 | 25,371 3,355 71,530
Leaded zinc oxide___.______. 10, 913 31 118 11,062 | 11,478 |.________ 95 11,573
Lithopone. 117,749 11,288 | 129,037 | 120,519 | .o 10,836 | 131,355
Zine chloride.. ... _|..______ 101 6, 680 6,781 |- 19 4,216 4,235
Zinc sulphate_._..__________ 850 |- 864 1,714 1,530 1 411 1,942
71,622 | 32,916 | 21,798 | 126,336 [ 76,331 | 25391 | 18,913 | 120,635

1 Includes zinc content of a small quantity of zinc sulphide produced.

PRODUCERS AND PLANTS

The chapter on Lead and Zinc Pigments and Zinc Salts in Minerals
Yearbook, 1934, page 132, contains a list of producers of the various
products covered in this report, to which should be added the follow-
ing producers of zinc oxide: Federated Metals Corporation, Trenton,
N. g.; Metals Recovery Co., Richmond, Calif.; Monsanto Chemical
Co., East St. Louis, Ill.; and Superior Zinc Corporation, Bristol, Pa.

PRICES

The total value and the average price received by producers from
sales of lead and zinc pigments and salts are stated earlier in this
chapter. The range of market quotations, as reported by the Oil,
Paint and Drug Reporter, appears in the following table.

Range of quotations on lead pigments and zinc pigments and salts at New York
(or delivered in the East), 1932-34, in cents per pound

Product 1932 1933 1934

Basiclead sulphate, or sublimed lead, less than car lots, barrels....- 5.50~ 6.00 | 5.50- 6.00 6.25
‘White lead, or basic lead carbonate, dry, car lots, barrels__. 6.00- 6.50 | 6.00- 6.50 | 6.25- 6.50
Litharge, commercial, powdered, barrels._ . . ..o oo 5.25- 6.00 | 5.50- 7.00 | 6.00- 6.75
Red lead, dry, 95 percent or less, less than car lots, barrels.... 6.25~ 7.00 | 6.50~ 8.00 | 7.00- 7.75
Orange mineral, American, small lots, barrels:

Ex-white lead —- }8 75-10. 75 10.25-11.75 | 10. 75-11. 50

Ex-red lead- g g 9.00-10.50 | 9.50-10.25
Zine oxide:

American process, lead-free, bags, carlots 1________.____________ 5.75- 6.50 5751 5.75- 6.50

American process, leaded, barrels, car lots 1. 5.75~ 6.50 5.75 | 5.75- 6.50

French process, red seal, bags, car lots 1. _. 8.63- 9.75 8.63 8.38

French process, green seal, bags, car lots 1___ -1 9.63-10.38 9. 63 9.38

... French process, white seal, barrels, carlots 1.___________________ 10. 88-11. 63 10. 88 10. 63

Lithopone, domestic, 5-ton lots, bags !---_ 4.50 4,50 4.50
Zinc sulphide, less than car lots, bags, barrels_..__________________ 13. 00-13. 50 {13.00-13.50 | 10.50-13.25
Zinc chloride, works:

Solution, tanks 3.00 | 2.00- 3.00 2.00

. ed, S e eae 5.00- 5.75 | 4.25—- 5.75 | 4.25- 5.75

Zinc sulphate, crystals, barrels. . - 3.00- 3.50 | 2.75- 3.75 | 2.65- 4.50

12Ftr°oni Jt an. 1 through June 3, 1932, reported as car lots; from June 4, 1932, through Dec. 30, 1933, reported
as 2-ton lots.
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FOREIGN TRADE?*

Imports of lead and zinc pigments and salts decreased 32 percent
in 1934, and exports increased 42 percent, so that the export surplus
increased to over $400,000 compared with $336,000 in 1932 and over
$3,000,000 in 1929. In 1933 there was an apparent import surplus.

The following table shows the value of the various pigments and
salts imiported and exported for 1933-34.

Value of foreign trade of the United States in lead and zinc pigments and salts,

1933-34
1933 1934
Imports Exports Imports Exports
Lead pigments:
hitelead ... —memeeemcccenacceese $460 $120, 433 $2, 790 $202, 683
Red lead.-.. - 109 (2% — 95, 521
Litharge. |- 142, 890 6 106, 010
Orange mineral 1, 566 (O] 992 (O]
Total . 2,135 326, 961 3,788 404, 214
Zine pigments:
Zinc oxide._ ... ... _..___ 195, 681
Lithopone. ——- 199, 508
Zine sulphide. ..o 6,718 | ] 4,062 |
Total oo o ———- 395, 189
Lead and zine salts:
ArSeNAte. - o oo oo - 53,054
All lead compounds 2 -
Zinc chloride. ... -
Zine Sulphate. o oo oo aaes -
All zine compounds 2. _. @®
B 1] 7Y SO 70, 409 444,808 57,230 4 53,054
Grand total- - 639, 844 4601, 793 433, 624 4852, 457

1 Orange mineral included with red lead in 1933, but data not available in 1934,
1 Excluding pigments. - Salts not-classified separately. . -
3 Figures not available.
¢ Exclusive of the value of ‘‘all zinc compounds”, figures for which areinot available.

Lead pigments and salts.—Imports of these commodities are of
negligible proportions. The most important item is the group of
lead compounds, including lead acetate, lead nitrate, and others.

Lead pigments and salts imported for consumption ip the United States, 1929-34,

in short tons
T, te| Red 0 Lead | motg)
carbonal range 0
Year white lead |Ldtharge| mineral mu';las value

lead po
1929 %8 5 2 2| 23| 7602
1930 74 10 (l; 13 207 | e 727
1931 8| o « 12 200 | 61,633
1932 29 Y 4 2771 | 52,885
1933 3 bl — 10 268 | 30312
1934 15 [5) 5 183 29

1 Less than 1 ton.

1 Figures on imports and exports compiled by Claude Galiher, of the Bureau of Mines, from records of the
Bureau of Foreign and Domestic Commerce.
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The principal exports are white lead, litharge, red lead, and lead
arsenate. Less than 2 percent of the domestic production of white
lead, red lead, and litharge was exported in 1934. ~ Shipments of white
lead to foreign countries were 49 percent higher in 1934, those of red
lead were 31 percent higher, andp those of litharge were 37 percent
lower than in 1933. Canada took over half of the red lead and lith-
arge exported in 1933 but only 24 percent of the 1934 total.

Lead pigments and salts exported from the United States, 1929-34, in short tons

- Other
‘White Red N Lead lead Total
Year lead lead! |Litharee| .rcenate | com- value
pounds

1929 - 5908 | 280]| @ 782 | 41, 616, 937
1030 656 | 4138 O 1,135 2177 169
1931 5,008 3,087 ® 894 1,123, 369
1932 1,681 493 1,493 595 461, 694
1938 oo . 1,048 570 1, 538 299 371,769
1934 1, 561 745 972 325 457,273

1 Includes litharge from 1929 to 1931 and an unknown quantity of orange mineral, 1929 to 1933.
3 Included with red lead.

White lead and red lead, orange miheral,l and litharge exported from the United
States, by destinations, 1931-84, in short tons

: Red lead, orange mineral,! and
‘White lead ’ litharge ’
Destination _
1931 1932 1933 1934 1931 1932 1933 1934
Countries:

Argentina. 67 31 60 69 103 63 109 232
Canada. 81 23 75 91 1,935 | 1,268 | 1,104 415
Netherlands_._______.__________ 361 387 377 | 463 37 [ 35 (R S,
Netherland West Indies....__.. 1 3 2 10 @ 3 58 @
Panama___________.._____ R 1 201 26 201 76 2 68 112
Philippine Islands.__ aeem 112 145 138 130 86 105 164 210
United Kingdom..._ o] 4,235 743 73 47 233 26 17
Others...___ . 150 148 296 550 617 515 588 745

Total 5,008 1,681 1,047 | 1,561 | 3,087 | 1,986 | 2,108 1,717

Continents:

North America. 326 223 477 | 2,117 | 1,379 | 1,404 759
South America. 83 75 150 177 223 218 < 210 346
Burope._ . ... 1,131 479 500 490 197 213 232
Asia_ 23 148 141 @ 217 170 201 40
Africa (O] 53 167 40 21 80 118
Oceania..... ... 1 1 150 ® 1 O] 222

1 Orange mineral is not included in this group in 1934. Data not available.
1 Less than 1 ton. )

Zine pigments and salts.—Imports of zinc oxide and lithopone de-
clined 50 and 30 percent, respectively, in 1934. Of the zinc oxide,
41 percent came from the United Kingdom, 26 percent from France,
and 21 percent from Belgium, and the Netherlands supplied 98 percent
of the lithopone. Germany supplied 88 percent of the zinc chloride
imported in 1934.
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Zinc pigmenis and salts imported for consumption in the United States, 1929-34,
in short tons

Zinc oxide '
Year Litho- Zine Zine Zinc Total
. pone - | sulphide | chloride | sulphate | value
Dry In oil

1929_ . 1,267 110 8,409 315 638 909 {81,122, 490
1930. 1,056 79 7,018 80 351 519 831, 284
1931 el 1,352 105 5,674 278 208 662, 706
1932. . 2,515 157 4,724 33 251 131 539, 380
1933 o aea 2,359 182 5, 596 27 431 193 600, 474
1934 . o oo 1, 204 64 3,927 12 382 140 404, 256

Exports of zinc oxide and lithopone increased 60 and 102 percent,
respectively, due largely to increased shipments to Canada and other
North American countries. Canada was the principal consumer but
took only 6 percent as much zinc oxide and 46 percent as much
lithopone as in 1929.

Zinc pigments and salis exported from the United States, 1929-34, in short ton

Zine | Litho- | Zinc Total
oxide | pone salts value -

Zinc | Litho- | Zinc Total

Year oxide | pone | salts | value

1,261 | 3,212 209 | $512,559
722 | 1,186 m 230, 024
1,155 | 2,401 0] 2395, 189

4,556 | 1,711 |$2,919,140
3,665 | 1,558 | 1,956,085
3,821 | 1,011 |1,146,395

1 Zinc salts not separately recorded.
32 Exclusive of value of zinc salts.

Zinc oxtde and lithopone exported from the United States, by destinations, 1931-34,
in short tons

Zinc oxide Lithopone
—ee D @gtination e ke e =T —— =
1931 1932 1933 1934 1931 1932 1933 1934
79 16 36 12 19 12
740 286 439 | 3,318 2,883 881 1,803
23 22 87 100 82 41 1
France 1 4 5 12 |- [ ) P 1
United Kingdom....___.....___ 1,523 97 3 232 89 132 104
thers. .- oo occcecmemcaaae 318 357 513 159 139 120 275
Total 5,131 1, 261 722 | 1,155 | 3,821 | 3,212 | 1,186 2,401
Continents:
North Ameriea_......ooccoo-.. 2,998 904 437 856 | 3,466 | 2,983 975 2,046
South America 94 39 48 33 44 54 116
116 72 66 236 95 133 125
61 80 41 26 1 3 1
5 3 ) 78 (R 1 ) R P
81 91 132 60 88 20 13

1 Less than 1 ton.
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The value of metal production herein reported has been calculated
at the figures given in the table that follows. Gold in 1930-32 is
figured at $20.671835 per ounce, the Treasury legal coinage value for
fine gold from January 18, 1835, to January 31, 1934; in 1933 at

_ $25.56 and in 1934 at $34.95 per ounce, the average weighted yearly

U. S. Government prices.2 The silver price in 1930-33 1s the average
New York price for bar silver; in 1934 the Treasury buying price for
newly mined silver, $0.64646464- per ounce. The copper, lead, and
zinc prices are weighted averages, for each year, of all grades of
primary metal sold by producers.

Prices’of gold,Ysilver, copper, lead, and zinc, 193034

Year Gold Silver Copper Lead Zine
Per fine Per fine
nee ounce |Per pound | Per g{wmi Per pound
1930 ... 1.$20. 674 $0. 385 $0. 130 050 $0.048
1931_____. 120.674 .200 .001 037 .038
1932. 120,674 .282 .063 .030 .030
1933_____ 25.56 . 360 .064 .037 .042
1934 _____ 34.95 1,646+ .080 .037 .043
1 $20.671835. 1 $0.64646464.

1 Detailed figures for 1934, including final revisions, are given in the Statistical Appendix to Minerals

Yearbook, 1935.

1 The Treasury from Feb. 1, 1034, through December 1934 has calculated all gold, old and new, at $35.00
ger ounce, under authority of the Gold Reserve Act of January 31, 1934. Details of the U. S. Government
uetuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28.

137
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ARIZONA

The output of gold, silver, copper, lead, and zinc from Arizona ores
and gravels in 1934, in terms of recovered and estimated recoverable
metals, was 165,000 fine ounces of gold, 4,420,000 fine ounces of silver,
177,066,000 pounds of copper, 6,600,000 pounds of lead, and 1,779,000
pounds of zinc. These figures compare with a production in 1933 of
79,992.61 ounces of gold, 2,390,363 ounces of silver, 114,041,781
pounds of copper, 3,442,540 pounds of lead, and 11,024 pounds of zinc.

The chief factors that affected production in 1934 were: The
resumption of mining and milling of copper ore at the New Cornelia
branch of the Phelps Dodge Corporation and at the property of the
Miami Copper Co.; the large increase in production of gold, silver,
and copper at the Copper Queen branch of the Phelps Dodge Cor-
poration; the resumption of mining and milling of gold ores at the
Tom Reed mine; the construction and operation of new milling plants
treating gold ores at the Hillside, Mammoth, Gladstone-McCabe
(Harbud), Sheeptanks, and Gold Standard properties; the resumption
of mining and milling of lead-zinc ore at the Montana group of the
Eagle-Picher Mining & Smelting Co.; the operation of the floating
dredge on Lynx Creek by the Lynx Creek Placer Mine Co.; and the
large increase in production of gold from the Lake Superior & Arizona

property.

Mzne production of gold, silver, copper, lead, and zinc in Arizona, 1930-84, in terms
of recovered metals .

Ore, old Total
Year tail{ngs, Gold Silver Copper Lead Zine value
ete.

Fine
Short tons | Fine ounces | ounces Pounds Pounds | Pounds
' 169,390.38 | 5,540,732 | 576,190,607 | 8,491,623 |1, 630, 506 |$81,042, 416
126,185.94 | 3,245,311 | 401,344,909 | 1,964,112 |____._..__ 40, 144, 694
66, 789. 67 | 2,082,823 | 182,491,825 | 2,364,300 |- ____ 13, 535, 935

79, 992. 61 2: 390: 363 | 114,041,781 | 3,442, 540 11,024 |1 10,307, 749
165,000.00 | 4,420,000 | 177,066,000 | 6,600,000 (1,779,000 | 23,110,101

1 Change in value from chapter on Arizona in the Statistical Appendix to Minerals Yearbook, 1934, due
to valuation of gold for 1933 at average weighted price ($25.56 per ounce) instead of at legal coinage value
($20.67+ per ounce). ]

1 Subject to revision.

Gold—The mine production of gold in Arizona in 1934 was more
than double that in 1933. This large gain was due chiefly to increased
output of copper ore and siliceous gold ore. About 45 percent of the
gold output in Arizona in 1934 was recovered from siliceous gold ore
and old tailings and 45 percent from copper ore; most of the remainder
came from placers, lead ore, and lead-zinc ore. A large number of
mills to treat gold ores either were constructed or under construction
in 1934.

The largest producers of gold in Arizona in 1934 were the Copper
Queen branch of the Phelps Dodge Corporation at Bisbee, the Lake
Superior & Arizona Lease at Superior, the New Cornelia mine at
Ajo, the Tom Reed mine at Oatman, the United Verde Extension
mine at Jerome, the Magma mine at Superior, the Big Jim mine at
Oatman, the Gold Standard (Roadside and Arabian mines) at
Katherine, the Sheeptanks mine near Vicksburg, the Hillside mine
near Hillside, the Gladstone-McCabe property near Prescott, the
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Tombstone group (Bunker Hill) at Tombstone, the United American
mine at Oatman, the Montana group at Ruby, the dredge of the
Lynx Creek Placer Mine Co. near Prescott, the Molybdenum Gold
(New Year and Mammoth mines) near Mammoth, the Ace mine
southeast of Phoenix, and the Tyro mine at Katherine. These mines
yielded about 133,300 ounces of gold, or 81 percent of the State total.
The Katherine mill of the Gold Standard Mines Corporation was
destroyed by fire in September, but the company constructed a new
300-ton cyanide plant which began to treat ore in November. The
dredge on Lynx Creek worked by the Calari Dredging Co. in 1933
was operated in 1934 by the Lynx Creek Placer Mine Co., and
considerable gold was produced.

Silver—The silver output in Arizona increased from 2,390,363
ounces in 1933 to about 4,420,000 ounces in 1934 and the total value
from $836,627 to $2,857,374, as the average price rose from 35 to
64.6+ cents an ounce. About 77 percent of the silver produced in
Arizona in 1934 came from copper ore from the Copper Queen
branch at Bisbee, the Magma mine at Superior, the United Verde
Extension mine at Clemenceau, and the New Cornelia mine at Ajo.
Lead ore and siliceous ore from the Tombstone Development property
at Tombstone, lead-zinc ore from the Montana mine at Ruby, and
gold ore from the Hillside mine near Hillside supplied considerable
silver. Six mines in Arizona produced more than 100,000 ounces of
silver each in 1934—the Copper Queen branch of the Phelps Dodge
Corporation, the Magma property at Superior, the United Verde
Extension mine at Jerome, and the Tombstone Development,
Montana, and New Cornelia mines.

Copper—The copper output in Arizona rose from 114,041,781
pounds in 1933 to about 177,066,000 pounds in 1934, or 55 percent,
and the total value from $7,298,674 to about $14,165,280, as the
average sales price increased from 6.4 to 8 cents a pound. The
copper smelters at Douglas, Clemenceau, and Superior continued

__operations during 1934, but_the smelting plants at Hayden, Clifton, . -

Miami, and Clarkdale remained idle. The Copper Queen branch of
the Phelps Dodge Corporation at Bisbee increased its output of
copper 26 percent and was again the largest producer of copper in
Arizona; it was followed by the Magma mine at Superior where
there was also a marked increase in copper production, the New
Cornelia property at Ajo where work in the mine and concentrator
was resumed in July, and the Miami Copper Co. which resumed
milling in July. The Miami Copper Co. produced two classes of
concentrates in 1934—sulphide copper concentrates shipped to the
International smelter at Miami for storage and cement copper con-
centrates shipped to Douglas for smelting.

Lead.—The lead production in Arizona increased from 3,442,540
pounds in 1933 to about 6,600,000 pounds in 1934 and the total value
from $127,374 to about $244,200; the average sales price remained
at 3.7 cents a pound. The Eagle-Picher ﬁmm ing & Smelting Co.,
which owns the Montana group at Ruby, resumed the milling of
lead-zinc ore in August in 1ts 300-ton flotation concentrator. The
company shipped a large quantity of lead concentrates and zinc
concentrates the last 5 months of the year and was the largest pro-
ducer of lead and zinc in Arizona. Next in order of lead output were
the Tombstone Extension property, operated the first half of the
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year by the American Smelting & Refining Co. and the rest of the
year by the Tombstone Extension Mining Co., and the Tombstone
group (Bunker Hill property) operated by the Tombstone Develop-
ment Co. Other producers of lead were the “79” mine in Gila
County near Winkelman and the Golden Belt and Golden Turkey
mines 1n Yavapai County near Cordes. Nearly all the lead ore and
concentrates from Arizona in 1934 were smelted at El Paso, Tex.

Zinc.—Zine production in Arizona was resumed late in 1934
through activity of the Eagle-Picher Mining & Smelting Co. at its
Montana mine, idle since April 1930. More than 35,000 tons of lead-
zine ore containing appreciable amounts of gold and silver were
milled during the last 5 months of the year, and both lead concen-
trates and zinc concentrates were shipped to smelting plants in Texas.

Ore output.—In 1934 mines and dumps in Arizona produced about
3,220,000 tons of ore, old tailings, etc., or 2,224,000 tons more than
in 1933. This large increase resulted chiefly from the resumption of
milling of copper ore at the New Cornelia and Miami properties and
from the increase in output of copper ore from the Copper Queen
branch of the Phelps Dodge Corporation. There was also a large
increase in output of gold ore from the mines at Oatman, Katherine,
and Mammoth and from mines near Prescott, Hillside, Wickenburg,
Vicksburg, and Superior. The output of lead ore also increased, and
most of 1t came from mines at Tombstone and Cordes. There was
also a large increase in output of lead-zinc ore, chiefly from the Mon-
tana mine at Ruby. About 88 percent of the total ore, old tailings,
etc., produced in Arizona in 1934 was copper material, and nearly
9 percent was gold ore and old tailings. Most (75 percent) of the
copper material was concentrated, and most of the gold ore and old
tailings were treated in cyanidation plants. The greater part of the
lead material was ore shipped crude to the smelter at El Paso, Tex.
All the lead-zinc ore was treated in concentration plants by flotation.
The copper smelting plants at Douglas, Clemenceau, and Superior
continued to receive company ore and custom material, but other
smelting plants were idle. Receipts at Douglas were considerably
larger, chiefly ore and concentrates from the Phelps Dodge properties;
receipts at the Magma smelter also increased although the plant was
idle about 1 month.

Review of districts and operations.—In 1934 production was resumed
in the Ajo and Globe-Miami districts, both important producing areas
in the past, and there was considerable increase in the Warren dis-
trict. The output of the Verde (Jerome) district, formerly the largest
producer of gold, silver, and copper in Arizona, was reduced materially
in 1934, not only because of the inactivity of the United Verde Copper
Co. but also because of depletion of ore reserves at the United Verde
Extension mine. The increase in copper ore and gold ore from the
Pioneer (Superior) district in 1934 was notable; consequently, the
Magma smelter was active most of the year. Both the Ray mine
(Mineral Creek district) and the Morenci mine (Copper Mountain
district), important copper producers in the past, remained inactive
in 1934. There were marked increases in gold from the San Francisco
(Oatman) district in Mohave County, including the Katherine sec-
tion; the Lynx Creek, Eureka (Hillside), Big Bug, Humbug, and
Hassayampa districts in Yavapai County; and the Kofa (Sheeptanks)
district in Yuma County. Production of gold in the Vulture district,

)
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Maricopa County, was upheld ; and in Pinal County the Molybdenum
Gold property in the Old Hat (Oracle and Mammoth) district in-
creased its gold output substantially in 1934. In addition to the large
increase in silver from copper-producing districts there were impor-
tant increases in silver from lead ore and lead-zinc orein the Tombstone
and Oro Blanco districts.

IDAHO

The output of gold, silver, copper, lead, and zinc from Idaho ores
and gravels in 1934, in terms of recovered and estimated recoverable
metals, was 83,600 fine ounces of gold, 7,410,000 fine ounces of silver,
1,530,000 pounds of copper, 142,000,000 pounds of lead, and 50,000,000
pounds of zinc. These figures compare with a production in 1933 of
64,592.23 ounces of gold, 6,987,960 ounces of silver, 1,562,234 pounds
of copper, 148,726,701 pounds of lead, and 41,935,977 pounds of
zine. :

The chief factors that affected production in 1934 were: The large
increase in production of gold from lode and placer mines, particularly
from the Boise-Rochester lode mine at Atlanta in Elmore County
and from lode and placer mines in the Boise Basin district in Boise
County; the large production of gold from the two dredges at Warren
in Idaho County; the large increase in production of silver from the
Sunshine mine (the largest producing silver mine in the United States)
near Kellogg; the increased production of silver, lead, and zinc from
nearly all the mines in the Coeur d’Alene region; the substantial
decrease in output of lead ore from the Bunker Hill & Sullivan prop-
erty; and the large production of silver-lead ore from the Clayton
(Camp Bird) mine, an important producer in Custer County in 1934.

Mine production of gold, silver, copper, lead, and zinc in Idaho, 1930-34, in terms of
recovered metals

Ore, old ) | _Tetal
Year | tailings,” Gold “Silver | Copper Lead™ Zine value
ete.

Short tons | Fine ounces| Fine ounces | Pounds Pounds Pounds
1,944,900 | 21,445.07 | 9,420,639 | 3,111,555 | 268, 115,963 | 75,208, 172 [$21, 494, 867
----| 1,299,927 | 18,361.36 | 7,220,923 | 1,144,915 | 198,729,228 | 39, 137,212 | 11,418,013
----| 1,032,853 | 46,885.39 | 6,716,968 | 1,143,381 | 144, 235,067 | 20, 504, 234 7,877, 604

-| 1,190,851 | 64,592.23 | 6,987,960 | 1,562, 234 | 148, 726, 701 | 41,935,977 |! 11,460, 945
300,000 | 83,600.00 | 7,410,000 | 1,530,000 | 142,000,000 | 50,000,000 | 15, 238, 523

1 Change in value from chapter on Idaho in the Statistical Appendix to Minerals Yearbook, 1934, due to
valuation of gold for 1933 at average weighted price ($25.56 per ounce) instead of at legal coinage value
($20.67+ per ounce).

2 Subject to revision.

Gold.—The mine output of gold in Idaho in 1934 was about 83,600
ounces, an increase of 29 percent over 1933. The total value of the
output was $2,921,820 in 1934, at $34.95 per fine ounce, compared
with $1,650,977 in 1933, at $25.56 per ounce. Of the increase of more
than 19,000 ounces in gold output, most came from lode mines; the
output from placers (about 26,300 ounces) increased 13 percent, due
chiefly to the large increase in output of gold from property operated
by McFarland & Witham near Placerville, Boise County. More than
half the placer yield was produced by the two dredges at Warren,
Idaho County; the output of these dredges, however, was nearly 10
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percent less than in 1933, as production by the Idaho Gold Dredging
Co. decreased about 2,000 ounces, whereas that by the Warren Creek
Dredging Co. increased slightly. The Boise-Rochester lode property
of the St. Joseph Lead Co. in Elmore County, by far the largest gold
producer in Idaho in 1934, increased its output more than 11,000
ounces over 1933. Substantial increases in lode-mine gold were also
made at the Talache at Quartzburg, the Come Back at Pioneerville,
the Four Square at Murray, the Golden Chariot at Silver City, and
the Grunter group at Shoup; a decrease of about 1,700 ounces was
reported at the Gnome property near Elk City. The Yellow Pine Co.
at Stibnite, Valley County, produced about the same quantity of gold
in 1934 as in 1933 and retained its position as the second largest gold
producer in the State. The Idaho Gold Dredging Co. ranked third
and the Warren Creek Dredging Co. fourth.' Other large producers
of gold were the McFarland & Witham placers in Boise County and
the Gnome, Lone Pine, Come Back, and Talache lode mines.

Silver.—Idaho was again the largest producer of silver in the United
States, followed again by Utah. The output of silver in Idaho in 1934
was about 7,410,000 ounces compared with 6,987,960 ounces in 1933;
the total value increased from $2,445,786 in 1933 to $4,790,303 in 1934,
due chiefly to the increase in average price from 35 to 64.6 + cents an
ounce. There was a decrease of about 450,000 ounces in silver from
the Bunker Hill & Sullivan mine at Kellogg, but substantial increases
were made at all other large producers of silver in the State. The
Sunshine Mining Co. east of Kellogg increased its silver output more
than 300,000 ounces and was again the largest silver producer in the
United States. In fact, nearly half the total silver produced in Idaho
in 1934 came from the Sunshine property. Other large producers of
silver were the Hecla, Bunker Hill & Sullivan, Morning, Crescent,
Boise-Rochester (Elmore County), Page, Golconda, and Gold Hunter
mines. Mines in the Coeur d’Alene region produced about 7,050,600
ounces of silver in 1934, 95 percent of the State total, compared with
6,762,537 ounces in 1933.

Copper—The output of copper in Idaho decreased slightly, from
1,562,234 pounds valued at $99,983 in 1933 to about 1,530,000 pounds
valued at $122,400 in 1934. Nearly all the copper produced in Idaho
comes from copper-lead, lead, and lead-zinc ores, and most of it comes
from mines in Shoshone County. The Sunshine mine was again the
largest producer of copper in the State, followed again by the Bunker
Hill & Sullivan, Hecla, Morning, and Crescent mines.

Lead.—Idaho maintained its position as the second largest producer
of lead in the United States, although its output decreased from 148,-
726,701 pounds valued at $5,502,888 in 1933 to about 142,000,000
pounds valued at $5,254,000 in 1934. The decline in quantity was
due almost entirely to a decrease of nearly 21,000,000 pounds in out-
put from the property of the Bunker Hill & Sullivan Mining & Con-
centrating Co. at Kellogg; much smaller decreases were recorded at
the Star, Frisco, Crescent, and Hope (Bonner County) mines, but
these losses were offset in part by increases at the Hecla, Page, Gol-
conda, Gold Hunter, Morning, Camp Bird (Custer County), and
Blackhawk mines. The Bunker Hill & Sullivan mine was again the
largest producer of lead in Idaho, followed by the Hecla, Morning,
Page, Golconda, Gold Hunter, Blackhawk, and Frisco mines, all in
the Coeur d’Alene region. The Camp Bird mine in Custer County,
an important producer in 1934, ranked ninth in lead output.
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Zinc.—The output of zinc in Idaho was about 50,000,000 pounds
valued at $2,150,000 in 1934 compared with 41,935,977 pounds valued
at $1,761,311 in 1933. Substantial increases in zinc output were
reported at the Bunker Hill & Sullivan, Morning, and Golconda
mines and smaller gains at the Page, Hecla, Blackhawk, and Frisco
mines. The Star mine of the Sullivan Mining Co., a large producer
of zinc in past years, was idle in 1934. The Morning mine of the
Federal Mining & Smelting Co. was again the largest producer of
zine in Idaho, followed by the Bunker Hill & Sullivan, Golconda,
Frisco, Page, Hecla, and Blackhawk mines, all in the Coeur d’Alene
region.

Ore output.—About 1,300,000 tons of ore, old tailings, etc., were
produced in Idaho in 1934 compared with 1,190,851 tons in 1933.
Lead ore is by far the chief product of mines in Idaho, but the output
decreased 3 percent in 1934 compared with 1933. The largé increase
in output of lead-zinc ore and siliceous gold ore more than offset the
decrease in output of lead ore. Nearly half the total ore, old tailings,
etc., produced in Idaho in 1934 was lead ore; 28 percent was lead-
zine ore; 15 percent was siliceous gold ore; and nearly all the remainder
was copper-lead ore. About 84 percent of the total ore came from
mines in the Coeur d’Alene region, Shoshone County, and nearly 10
percent was gold ore from the Boise-Rochester mine in Elmore County

and the Yellow Pine mine in Valley County.

Coeur d’Alene region.—The Coeur d’Alene region in Shoshone
County is the chief producing area in Idaho. In 1934 mines in this
region yielded 95 percent of the State output of silver, 99 percent of
the lead, all the zinc, and nearly all the copper. The region produces
very little gold but in 1934 yielded more than usual, especially at
lode and placer mines near Murray. The total output of the Coeur
d’Alene region in 1934 was about 1,090,000 tons of ore yielding, in
terms of recovered metals, about 2,800 ounces of gold, 7,050,000
ounces of silver, 1,475,000 pounds of copper, 140,300,000 pounds of

lead;-and-50,000,000-pounds-of zine-compared-with-an-output-in 1933

of 1,052,889 tons of ore, etc., yielding 1,584.33 ounces of gold, 6,762,537
ounces of silver, 1,544,343 pounds of copper, 147,851,459 pounds of
lead, and 41,916,167 pounds of zine.

MONTANA

The output of gold, silver, copper, lead, and zinc from Montana
ores and gravels in 1934, in terms of recovered and estimated recover-
able metals, was 97,822 fine ounces of gold, 3,958,000 fine ounces of
silver, 63,250,000 pounds of copper, 19,800,000 pounds of lead, and
61,000,000 pounds of zinec. These figzures compare with a produc-
tion in 1933 of 57,822.20 ounces of gold, 2,660,700 ounces of silver,
65,476,375 pounds of copper, 13,163,432 pounds of lead, and 41,448,905
pounds of zine.

The chief factors that affected production in 1934 were: The un-
usually large production of gold by dredging operations on Gold Creek
and Ophir Creek in Poweﬁ County and on Prickly Pear Creek in
Jefferson County; the increase in production of gold from old lode
mines; the increase in production of silver, lead, and zinc from mines
at Butte and Philipsburg; the large increase in production of lead
from the Jack Waite property in Sanders County; and the labor
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difficulty at Butte which closed the mines and mills from May to
September.

Mine production of gold, silver, copper, lead, and zinc in Montana, 1930-34, in
terms of recovered metals .

Ore, old X Total
Year tail%ngs, Gold Silver Copper Lead Zinc value
ete.
Short Fine Fine
tons oumnces ounces Pounds Pounds Pounds

2,686,669 | 43,489.17 | 7,052,889 (196, 187, 523 | 21,306,044 | 52, 841, 108 ($32, 720, 416
2,085,683 | 40,112.16 | 3,829,837 |184, 555,735 | 8,860, 186 | 13,494, 986 | 19, 575,053
-| 765,014 | 40,602.01 | 1,686,213 | 84,847,340 | 2,157,766 | 4,393,034 | 6,856,737
-| 862,486 | 57,822.20 | 2,660,700 | 65,476,375 | 13,163,432 | 41,448,905 |1 8,827, 569
1,030,000 | 97,822.00 | 3,958,000 | 63,250,000 | 19,800,000 | 61,000,000 | 14,393, 186

1 Change in value from chapter on Montana in the Statistical Appendix to Minerals Yearbook, 1934,
due to valuation of gold for 1933 at average weighted price ($25.56 per ounce) instead of at legal coinage value
($20.67- per ounce). :

2 Subject to revision.

Gold—The mine output of gold in Montana in 1934 was about
97,822 ounces, an increase of 40,000 ounces (69 percent) over 1933.
The total value of the output was $3,418,879 in 1934, at $34.95 per
fine ounce, compared with $1,477,935 in 1933, at $25.56 per ounce.
The large increase in quantity was due chiefly to the unusual produc-
tion from dredging operations in Powell and Jefferson Counties, and
to the substantial increase in production from lode mines in the
Bannack district (Beaverhead County), Beaver and Cedar Plains
districts (Broadwater County), First Chance and Hidden Lake dis-
tricts (Granite County), Helena, Ottawa, Scratch Gravel, and Stem-
ple districts (Lewis and Clark County), Mineral Hill, Sheridan, and
Tidal Wave districts (Madison County), and Little Rockies district
(Phillips County). The largest gold producers in Montana in 1934
were the Pioneer dredge, operated by the Yuba Associated Engineers,
Litd., at Goldcreek and the dredge on Ophir Creek operated by the
Yuba Consolidated Gold Fields, both in Powell County. These
were followed in order by the Little Ben (August), Jay Gould, Jar-
dine, Winston Bros. (dredge operations on Prickly Pear Creek), Boss
Tweed-Clipper, Thompson Gold Milling Co. (formerly I. B.), Ana-
conda, Gold Coin, Hidden Lake, Prospect, Ohio-Keating, Drum-
lummon, Liberty Montana, B. & H. (Inspiration), Grant & Hart-
ford, Scratch Gravel, and Spring Hill properties. Notable gains in
production of gold were reported by the three dredging companies
and from the Standard Silver-Lead (Jay Gould), Little Ben, Thomp-
son (I. B.), Hidden Lake, Drumlummon, Ohio-Keating, B. & H.
(Inspiration), Grant & Hartford, and Scratch Gravel properties.
Gold ore was treated in cyanidation plants by the Thompson Gold
Milling Co., Lakes Mining & Milling Co., and Little Ben Mining Co.;
in amalgamation and concentration plants by the Jardine Mining
Co., Gold Coin Mines Co., St. Louis Mining & Milling Co., and
Virginia City Gold Mining Co.; and in flotation-concentration plants
by the Standard Silver-Lead Mining Co., Pacific Gold Mining Co.,
Liberty Montana Mines Co., and Montana Consolidated Mines Cor-
poration. The Montana Consolidated Mines Corporation con-
structed a new 250-ton flotation-concentration plant at the Spring
Hill mine, and milling operations were begun in October.
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Silver.—The output of silver in Montana increased from 2,660,700
ounces in 1933 to about 3,958,000 ounces in 1934 and the value from
$931,245 to $2,558,707. The increase in price of silver from 35 cents
an ounce in 1933 to 64.6+ cents in 1934 brought increased activity
to the silver-lead-zinc districts at Butte and Philipsburg and to some
of the silver districts. About 48 percent of the total silver came
from copper ore and 34 percent from lead-zinc ore; most of the
remainder came from silver ore. The Anaconda Copper Mining
Co. was, as usual, the chief producer of silver in Montana; its output
in 1934 was nearly three fourths of the State total. Next in rank
were the Trout, Emma, Flathead, Granite Bimetallic, and Quartz
Hill properties. Considerable silver also was produced from mines
near Basin, Deer Lodge, Wilborn, and Rimini. The Flathead mine
near Kila, owned by the Anaconda Copper Mining Co., and the Gran-
ite Bimetallic mine at Philipsburg, both producers of silver ore, were
active again after being idle for several years.

Copper.—The copper output in Montana decreased from 65,476,375
pounds in 1933 to about 63,250,000 pounds in 1934, but the total
value increased from $4,190,488 to $5,060,000 as the average price
increased from 6.4 to 8 cents a pound. The Anaconda Copper Min-
ing Co. produced from mines at Butte nearly all the copper produced
in the State, but its output was less than in 1933 as the mines were
closed from May to September during a period of unsettled labor
conditions. ;

Lead.—The production of lead in Montana increased from 13,163,-
432 pounds valued at $487,047 in 1933 to about 19,800,000 pounds
valued at $732,600 in 1934. The gain was due chiefly to the increase
in output of lead-zinc ore from the Jack Waite mine in Sanders
County and from the mines at Butte operatad by the Anaconda
Copper Mining Co. There was also a large increase in production
of lead from the Trout mine at Philipsburg and from the slag dump
at East Helena. The largest producer of lead in Montana in 1934
was the Orphan Girl mine at Butte, owned by the Anaconda Copper
Mining Co.; it was followed closely by the Jack Waite and Emma
properties. Other large producers of lead were the slag dump at
East Helena, the Trout mine at Philipsburg, the Montana Lead,
Inc., near Rimini, and the Comet mine near Basin. Nearly all the
lead was recovered from lead-zine ore treated by flotation.

Zinc.—The output of zinc in Montana increased from 41,448,905
pounds in 1933 to about 61,000,000 pounds in 1934 and the value
from $1,740,854 to about $2,623,000, a gain due chiefly to increased
output of lead-zinc ore from the Orphan Girl and Emma properties
at Butte, increased production of zinc from the fuming plant at East
Helena, and increased output of lead-zinc ore from the Trout property
at Philipsburg. The Orphan Girl and Emma properties and the
fuming plant are all operated by the Anaconda Copper Mining Co.
The Orphan Girl mine was by far the largest producer of zinc in
Montana in 1934 ; it was followed by the fuming plant at East Helena
and the Emma and Trout mines. Considerable zinc also was pro-
duced from the Josephine mine at Butte, the Jack Waite mine in
Sanders County, and the Silver Prince mine at Philipsburg. Most
of the zinc was recovered from lead-zinc ore treated in flotation-
concentration plants; more than 69 percent of the zinc was produced
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from" mines at Butte and the remainder chiefly from slag at East
Helena and from the Trout mine at Philipsburg.

Ore output.—The output of ore, old tailings, etc., in Montana
increased from 862,486 tons in 1933 to about 1,030,000 tons in 1934.
There was a decrease of about 30,000 tons in copper material, but
the large increases in lead-zinc ore, siliceous gold ore, and silver ore
more than offset this loss. About 45 percent of the total material
was classified as copper ore, 23 percent as lead-zinc ore, and most of
the remainder as siliceous gold ore, zinc slag, and silver ore. More
than 62 percent of the State total came from mines at Butte.

Butte (Summit Valley) district.—The Butte district is the chief
producing district in Montana and in 1934 was the source of more
than 71 percent of the State output of silver, 55 percent of the lead,
nearly all the copper, and 69 percent of the zinc; very little gold
(only about 3 percent of the State total) was produced. Production
in the Butte district in 1934, in terms of recovered metals, was about
3,400 ounces of gold, 2,815,000 ounces of silver, 62,853,000 pounds
of copper, 10,785,000 pounds of lead, and 42,335,000 pounds of zinc
compared with 3,167.74 ounces of gold, 2,356,720 ounces of silver,
65,235,250 pounds of copper, 8,370,243 pounds of lead, and 30,962,929
pounds of zinc in 1933. -
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The output of gold, silver, copper, lead, and zinc from California
ores and gravels in 1934, in terms of recovered metals, was 719,063.92
fine ounces of gold, 844,413 fine ounces of silver, 569,068 pounds of
copper, 823,168 pounds of lead, and 721,719 pounds of zinc, valued
in all at $25,784,183. This output compares with a production in
—1933-0f-613;578.85-ounces-of gold, 402,591 ounces-of silver, 990,380
pounds of copper, 761,156 pounds of lead, and 290,214 pounds of
zine, valued at $15,927,718. Gold was the principal metal produced
in 1934 and constituted 97.5 percent of the total value of the five
metals; silver comprised 2.1 percent and the base metals 0.4 percent
of the total. Most of the silver and much of the lead and copper
were byproducts of gold mining. There were 867 lode mines and
1,784 placers producing in 1934, an increase of 70 lode mines and 791
placers over 1933. It should be noted that the large increase in
number of placers was due to the many small operations with outputs
of less than 50 ounces.

Calculation of value of metal production.—The value of metal pro-
duction herein reported has been calculated at the figures given in the
table that follows. Gold in 1930-32 is figured at $20.671835 per ounce,
the Treasury legal coinage value for fine gold from January 18, 1835,
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per
ounce, the average weighted yearly U. S. Government prices.? The

1 Statistics collected by O. Y. Sharman, of the Bureau of Mines; her assistance is gratefully acknowledged.
1 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at

$35.00 per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. 8. Gov-
emnzlse_nzts‘ fluctuating price of goid in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934,

pD.
147
4744—36—11
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silver price in 1930-33 is the average New York price for bar silver;
in 1934 the Treasury buying price for newly mined silver, $0.64646464 +
per ounce. The copper, lead, and zinc prices are weighted averages,
for each year, of all grades of primary metal sold by producers.

Prices of gold, silver, copper, lead, and zinc, 1930-34

Year Gold Silver Copper - Lead Zine

Per fine Per fine
ounce Per g(c)nmd Per pound | Per pound
3 (l)go $0. 050 $0. 048

ounce
1930. ——- 1 $20. 67+ $0. 385
1931 120. 67+ 290 . .038
1932 120. 67+ . 282 .063 .030 . 030
1933, 25. 56 .350 . 064 . 037 . 042
1934. 34.95 2,646+ . 080 .037 .043
1 $20.671835. 2 $0.64646464.

Mine production of gold, silver, copper, lead, and zinc in California, 1930-34, in
terms of recovered metals

Mé%%sufgr o ?al;fin led Gold (lode and placer) | Silver (lode and placer)
Year ete.
(short

Lode | Placer tons) Fine ounces Value Fine ounces| Value

1930 o eeeeeeeee 481 892 | 1,595,150 457,199.98 $9,451,162 | 1,622,803 3624, 779

462 497 | 1,497,247 523,135.09 10, 814, 162 867,818 251, 667

718 828 | 1,060,361 569, 166. 99 11,765, 726 493, 533 139, 176

797 993 | 1,322,100 613, 578.85 |12 15,683,075 402, 591 140, 907

867 | 1,784 | 2,356,001 719, 063. 92 25,131,284 844, 413 545, 883

Copper Lead Zine
Year Total value

Pounds Value Pounds Value Pounds Value

27, 285, 272 |$3, 547,085 | 3,559, 564 | $177,978 $13, 801, 004
12,931,995 | 1,176,812 | 3,757,256 | 139,018 159, 865 $6,075 | 12,387,734
1,417,876 89,326 | 2,417,416 72,522 12, 066, 750
990, 380 63, 384 761, 156 28,163 290, 214 12,189 | 215,927,718
569, 068 45, 525 823,168 30, 457 721,719 31,034 | 25,784,183

1 Figures include copper recovered from copper concentrates produced in 1930 but not marketed until 1933.

2 Change in value from chapter on California in the Statistical Appendix to Minerals Yearbook, 1934,
due to valuation of gold for 1933 at average weighted price ($25.56 per ounce) instead of at legal coinage
value ($20.67+ per ounce).

Gold and silver produced at placer mines in California, 1930-34, in terms of recovered

metals
Dredge Drift
Year “Gold Silver Gold Silver
oﬁxizxtlzgs Value omﬁ’s Value oﬁxi:ncgs Value ogxinlcl;s Value

166, 980.85 | $3, 451,801 10,753 $4,140 | 3,029.01 | $62,615 426 $164

175,086.28 | 3,619,355 10, 602 3,075 | 5,379.26 | 111,199 687 199
188,830.89 | 3,903,481 11, 269 3,178 | 9,959.43 | 205,830 | 1,166 329
201,710.32 | 15,155,716 12,730 4,455 116,981.08 | 1434,036 | 1,862 652
194,051.48 | 6,782,099 12, 386 8,007 (12,992.78 | 454,098 | 1,511 977

! Change in value from chapter on California in the Statistical Appendix to Minerals Yearbook, 1934,
((1;1;) %3, _vi_aluatlon oi)gold for 1933 at average weighted price ($25.56 per ounce) instead of at legal coinage value
X per ounce).
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Gold and silver produced at placer mines in California, 1930-34,in terms of recovered

metals—Continued
Hydraulic Surface
Gold Silver Gold Silver Total
Year value
Fine Fine Fine Fine
ounces Value ounces Value ounces Value ounces Value

$89, 403 466 $179 | 7,320.31 | $151,324 981 $378 |$3, 760, 004
62, 556 380 110 | 11,011.90 | 227,636 | 1,545 448
122,876 696 196 | 25,795.39 | 533,238 | 3,469 978 | 4,770,156
1114,890 472 165 | 38,192.52 | 1976,201 | 5,396 | 1,889 ! 6,688,004
324,397 | 1,105 714 | 57,698.82 2,016,574 | 8,246 | 5,331 | 9,592,197

t Change in value from chapter on California in the Statistical Appendix to Minerals Yearbook, 1934,
due to valuation of gold for 1933 at average weighted price ($25.56 per ounce) instead of at legal coinage
value ($20.67+ per ounce).

Gold—In 1934 California produced 719,063.92 fine ounces of gold,
an increase of 105,485.07 ounces (17 percent) over 1933, and main-
tained its position as the leading gold-producing State, exceeding both
Alaska and South Dakota in output. The value of the gold produced
was $25,131,284 in 1934 compared with $15,683,075 in 1933, an
increase of $9,448,209 (60 percent). Approximately 62 percent of
the total gold in 1934 came from lode mines and 38 percent from
placers. Nevada and Sacramento Counties each produced more
than 100,000 ounces and were followed in order by Amador, Yuba,
Eldorado, Calaveras, Sierra, and Kern Counties, each with a yield
of over 29,000 ounces; these eight counties produced 559,807 ounces
(78 percent) of the State total. The major increases in the State
in county output were: Nevada County, 20,722 ounces (11 percent);
Calaveras, 19,146 ounces (110 percent); Eldorado, 18,342 ounces
(87 percent); Kern, 12,634 ounces (76 percent); Sierra, 11,988 ounces
(69 percent); and Yuba, 10,971 ounces (25 percent). The only

counties in which production dropped appreciably were: Sacramento,
15,510 ounces (13 percent); Amador, 11,033 (14 percent); and Shasta,
3,629 (15 percent). The five Mother Lode counties—Amador,
Calaveras, Eldorado, Mariposa, and Tuolumne—contributed 163,564
ounces (23 percent) of the State total.

In 1934, of the 49 lode mines and 21 placers producing more than
1,000 ounces of gold each, 32 lodes and 14 placers each produced
1,000 to 5,000 ounces, 9 lodes and 4 placers 5,000 to 10,000 ounces, 5
lodes 10,000 to 20,000 ounces, 2 lodes and 1 placer 20,000 to 50,000
ounces, and 1 lode and 2 placers more than 50,000 ounces; these 70
mines produced 597,431 fine ounces of gold—388,921 ounces from
lode mines and 208,510 ounces from placers—and accounted for 83
. percent of the State total. In 1933 only 27 lode mines and 15 placers
produced more than 1,000 ounces each; their total yield of 521,819
ounces—310,916 ounces from lode mines and 210,903 ounces from
placers—accounted for 85 percent of the State total.

The yield of lode gold was 445,039 ounces in 1934 compared with
352,200 ounces in 1933, an increase of 92,839 ounces (26 percent).
The largest production was from Nevada County (195,059 ounces);
next in order were Amador (59,218 ounces), Eldorado (32,938 ounces),
Kern (28,294 ounces), and Sierra (26,143 ounces). The following 20
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companies (or mines), virtually all old, established operators, pro-
duced 75 percent of the total lode gold and 46.5 percent of the total
‘gold output of the State in 1934; listed in order of output, they
were as follows: Empire Star Mines Co., Ltd. (Nevada County),
Idaho-Maryland Mines Co. (Nevada County), The Argonaut Mining
Co., Ltd. (Amador County), Carson Hill Gold Mining Corporation
(Calaveras County), The Mountain Copper Co., Litd. (Shasta County),
Original Sixteen to One Mine, Inc. (Sierra County), Kennedy Mining
& Milling Co. (Amador County), Montezuma Apex Mining Co.
- (Eldorado County), Central Eureka Mining Co. (Amador County),
Central Tailings Co. (Amador County), Golden Center mine (Nevada
County), Beebe Gold Mining Co. (Eldorado County), Lava Cap Gold
Mining Corporation (Nevada County), Pacific Mining Co. (Mariposa
County), Spanish Mining Co. (Nevada County), Middle Fork Gold
Mining Co. (Eldorado County), Silver Queen Mining Co. (Kern
County), Kenton mine (Sierra County), Cardinal Gold Mining Co.
(Inyo County), and King Solomon Mines Co. (Siskiyou County).
The continued increase in average price of gold transformed much
vein material too low in grade to be considered ore heretofore into
payable reserves which in many instances were increased further by
active development work.

Production of gold by dredging in 1934 totaled 194,051.48 fine
ounces, approximately 27 percent of the total gold output of the State
and 7,658.84 ounces (4 percent) less than the dredge yield in 1933.
The Natomas Co. with 6 dredges in the Folsom district (Sacramento
County), the Yuba Consolidated Gold Fields with 5 dredges in the
Yuba River district (Yuba County) and 1 dredge in the Snelling
district (Merced County), and the Capital Dredging Co. with 3
dredges in the Folsom district (Sacramento County) were the largest
operators and produced over three fourths of the total dredge output.
Each of the following companies or individuals, also listed in order
of output, operated a single dredge: Snelling Gold Dredging Co.,
Snelling, Merced County; Gold Hill Dredging Co., Folsom City,
Sacramento County; La Grange Gold Dredging Co., La Grange,
Stanislaus County; Trinity Dredging Co., Lewiston, Trinity County;
Lancha Plana Gold Dredging Co. in Amador County near Camanche;
Oroville Gold Dredging Co., Oroville, Butte County; Gold Bar
Dredging Corporation, Lewiston, Trinity County; Canyon Creek
Dredge (J. E. Croudace, trustee), Georgetown, Eldorado County; Cal
Oro Dredging Co., Yreka, Siskiyou County ; Sierra Gold Dredging Co.,
Stanfield Hill property, Yuba County; Oro Bell Dredging Co.,
Loomis, Placer County; M. D. Baker, Igo, Shasta County; Lloyd. B.
Onyett Dredging Co., Palermo, Butte County; Allen Placers, Inc.,
Burson, Calaveras County; and Charles Staheli, Cottonwood, Shasta
County. Altogether, 18 companies and individuals operated 30
dredges and handled 59,260,208 cubic yards of gravel with an average .
recovery of 0.00327 ounce of fine gold per cubic yard. Although
there was a slight decrease in 1934 in the quantity of gold produced by
dredging, the value of the output increased $1,626,383 (31.5 percent)
3 more companies and 5 more dredges were in operation than in 1933
The increase in price of gold notabTy extended the areas that may be
dredged profitably, and at the close of the year several new dredges
were being built and much ground was being prospected to determine
its suitability for dredging.
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The output from drift placers was 12,992.78 fine ounces of gold
(1.8 percent of the State total gold) in 1934 compared with 16,981.08
ounces in 1933, a decrease of 3,988.30 ounces (23.5 percent). The

largest producing drift placers, in order of output, were: Calaveras )

Central, 1 mile northeast of Angels Camp, Calaveras County; Valle-
cito Western, 3 miles east of Angels Camp, Calaveras County; Lloyd,
3 miles west of San Andreas, Calaveras County; Golden River, near
Angels Camp, Calaveras County; Golden Bear, near Allegila,ny,
Sierra County; and Bunker Hill, 14 miles northeast of La Porte,
Pflumla:ls County. These six mines produced a total of 8,179.90 ounces
of gold.

Hydraulic mining yielded 9,281.75 fine ounces of gold (1.3 percent
of the State total gold) compared with 4,494.94 ounces in 1933, an
increase of 4,786.81 ounces (106.5 percent). It can be carried on
successfully in California only in limited areas because of many
restrictions as to tailings disposal. The leading producers of gold by
hydraulicking were: You Bet mine, 13 miles east of Grass Valley,

evada County; Red Hill mine, 2 miles west of Junction City, Trinity
County; Canyon placers, on Canyon Creek near Dedrick, Trinity
County; Paragon mine, 2 miles northeast of Foresthill, Placer County;
and Omega mine, 3 miles southeast of Washington, Nevada County.
These five mines yielded a total of 5,467.65 ounces of gold.

A total of 34,888 fine ounces of gold (5 percent of the State total)
cannot be traced to individual properties but can be traced to the
districts or counties from which it came. The major part of this
gold was derived by itinecant miners from small-scale placer operations;
some was from pocket hunting and formed a part of that purchased
by 136 bullion dealers in the State, including banks, merchants, and
private refiners licensed by the State mineralogist of California under
the Ore Buyer’s License Act commonly known as the ‘“High-Grade
Bill.”” Most of the placer gold purchased by licensed bullion buyers
came from the following localities: Consumnes River, Eldorado and

Amador Counties; Feather River and its tributaries, Butte and

Plumas Counties; Big Butte Creek, Butte County; Mokelumne River,
Amador and Calaveras Counties; Big Canyon and Webber Creeks,
Eldorado County; Bull Creek, Mariposa County; Yuba River and
Deer Creek, Nevada County; American River and its North and
Middle Forks and Blue Canyon and Indian Creeks, Placer County;
Black Hawk, Nelson, Rush, Sloat, Spanish, and Squirrel Creeks,
Plumas County; Klamath and Salmon Rivers and their tributaries,
Siskiyou County; Sacramento River and its tributaries (Clear, Cotton-
wood, and Squaw Creeks) and French Gulch, Shasta County; Trinity
River and its tributaries, Trinity County; and Stanislaus and Tuo-
lumne Rivers and Woods Creek, Tuolumne County. Some of the
gold purchased was recovered from beach sands in Humboldt,
Monterey, and Santa Cruz Counties, and small quantities were
derived from San Gabriel and San Francisquito Canyons, Los
Angeles County.

Silver—The output of silver from California mines was 844,413
fine ounces valued at $545,883 in 1934 compared with 402,591 ounces
valued at $140,907 in 1933, an increase of 110 percent in quantity and
287 percent in value; the average price was 64.6+ cents per ounce in
1934 compared with 35 cents in 1933. Lode mines yielded 821,165
ounces (97 percent) of the total silver in 1934; placers yielded 23,248
ounces, of which dredges recovered 12,386 ounces.
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Nevada County with a production of 314,309 ounces, largely from
gold ore mined in the Grass Valley-Nevada City district, ranked first
i output. San Bernardino County with 228,314 ounces, mostly
from gold-silver ore from the Kelly mine in the Randsburg district,
ranked second. Kern County with 113,646 ounces, more than half of
which came from gold ore from the recently discovered Silver Queen
mine at Mojave, ranked third. Inyo and Mono Counties with 40,130
and 31,255 ounces, respectively, ranked fourth and fifth; lead ore
from the Estelle and the Santa Rosa mines in the Cerro Gordo dis-

“trict was the principal source of silver in Inyo County, and silver
ore from the Silverado mine yielded almost all the silver produced in
Mono County. These five counties produced 727,654 ounces (86
percent) of the State total. Of the total lode silver, 542,071 ounces
(66 percent) came from gold ore, etc., 180,287 ounces (22 percent) from
gold-silver ore, 47,276 ounces (5.8 percent) from silver ore, 49,729
ounces (6 percent) from lead ore, and 1,802 ounces (0.2 percent) from
copper and copper-lead ores.

Copper—The copper output of California was 569,068 pounds
valued at $45,525 in 1934 compared with 990,380 pounds valued at
$63,384 in 1933, a decrease of 42.5 percent in quantity and 28.2 per-
cent in value; the average price was 8 cents per pound in 1934
compared with 6.4 cents in 1933. Shasta and Nevada Counties,
with outputs of 388,473 and 99,272 pounds, respectively, supplied
85.7 percent of the total copper produced in the State in 1934.
The Mountain Copper Co., Ltd., made almost the entire output of
Shasta County; it shipped cupriferous pyrites from the Hornet mine to
manufacturers of sulphuric acid and treated the pyritic residues in
its leaching plant at Martinez, Contra Costa County, and also recov-
ered cement copper from water from the Iron Mountain mine and
shipped it to the Martinez plant for conversion into bluestone. The
copper output of Nevada County was a byproduct from the treat-
ment of cupriferous gold ore; the San Juan mine of the Bradley
Mining Co. at North San Juan in the Grass Valley-Nevada City
district produced more than half the county total.

Lead.—The output of lead from California mines was 823,168
pounds valued at $30,457 in 1934 compared with 761,156 pounds
valued at $28,163 in 1933, an increase of 8 percent in both quantity
and value; the average price was 3.7 cents per pound in both years.
Inyo, Nevada, and San Bernardino Counties, with outputs of 553,007,
129,869, and 102,672 pounds, respectively, supplied over 95 percent of
the State total in 1934. In Inyo County the bulk of the production
was from lead ore from the Estelle and Santa Rosa mines in the Cerro
Gordo district and the Carbonate mine in the Carbonate district.
In Nevada County the lead output was a byproduct from gold ore.
In San Bernardino County most of the lead came from lead ore mined
in the Ord Mountain and Slate Range districts.

Zinc.—The zinc output of California was 721,719 pounds valued at
$31, 034 in 1934 compared with 290,214 pounds valued at $12,189 in
1933, an increase of 149 percent in quantity and 155 percent in value;
the average price was 4.3 cents per pound in 1934 compared with 4.2
cents in 1933. In 1934 the entire zinc output of the State came from
zine ore mined in Inyo County.
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MINE PRODUCTION BY COUNTIES

Mine production of gold, silver, copper, lead, and zinc in California in 1934, by
counties, in terms of recovered metals

Gold
County Lode Placer Total

Fine ounces| Value |Fine ounces| Value |Fine ounces| Value
106. 60 $3,726 | |eiomeco 106. 60 $3, 726
59,218.36 | 2,069, 682 5, 853. 88 $204,593 | 65,072.24 2,274,275
2, 658. 27 92,907 | 12,906.82 451,003 | 15, 565.09 544, 000
24, 786. 69 866, 205 11, 690. 05 408, 567 | 36,476.74 1,274,862
13. 64 L 74/ P 13. 64 477
28.13 983 202. 99 7,095 231.12 8,078
32,938.06 | 1,151,185 6, 567. 24 229,525 | 39, 505. 30 1,380,710
107.68 3,763 580.91 20, 303 688. 59 24, 066
........................ 829.13 28,978 829.13 28,978
253.16 8, 848 32.20 1,125 285, 9, 973

7, 515. 85 262, 679 98. 13 3,430 7,613. 98 3
28,294.19 988, 882 943. 27 32,967 | 29,237.46 1,021, 849

19. 85 19.85
306. 08 10, 697 114.21 3, 420.29 14, 689
772.36 26, 994 884.97 30,930 1, 657.33 57,924
200. 35 7,002 176. 27 6, 161 376.62 13,163
13,704. 85 478, 985 1,100. 38 38,458 | 14,805.23 517,443
——- --{ 17,130.05 598,695 | 17, 130.05 598, 695
128. 66 4,497 52.26 , 826 180. 92 6,323
1, 522. 20 53, 201 82.72 2,891 1, 604. 92 56, 092
8.22 287 6.57 230 14.79 517
195,058.73 | 6,817,303 8,619.40 301,248 | 203, 678. 13 7,118, 5561
________________________ 16. 37 572 16.37 572
7,821.28 273, 354 7,855.17 274, 538 15, 676. 45 547, 892
639. 43 22,348 3,739.86 130, 708 4,379.29 153, 056
927. 46 32,415 9, 484 1,198. 82 41,899
48. 08 1,680 | 101,682.06 | 3,553,788 | 101, 730. 14 3, 555, 468
San Bernardino. 7,756.83 271,101 883.91 30, 893 8, 640. 74 301, 994
San Diego 551. 74 19, 283 178.27 6, 231 730.01 25,514
San Joaquin. ... [N P, 32.43 1,133 32.43 1,133
San Luis Obispo 39. 92 1,395 15.77 551 55. 69 1,946
Santa Cruz- . .. || 3.72 130 3.72 130
h 18, 201. 38 636, 138 2, 358. 94 82,445 | 20, 560. 32 718, 583
26, 142.75 913, 689 3,258.75 113,893 | 29,401. 50 1,027, 582
6, 193. 23 216, 453 8,925.38 311,942 | 15,118.61 , 395
5.79 202 6,837.07 , 956 6, 842. 86 239, 1.

o - | 3278 1,146 32,78 71,146
3, 145. 63 109,940 | 13,297.31 464,741 | 16, 442.94 574, 681
21. 55 4,248 24.77 866 146. 32 5,114
5, 002. 59 174,841 2,701. 44 94, 415 7,704.03 269, 256
98.20 3,432 28.69 1,003 126.89 4,435
. 05 176 5.05 176
701. 30 24,510 | 54,004.28 | 1,887,450 | 54,705.58 1,911, 960
445,039.09 | 15,554,116 | 274,024.83 | 9,577,168 | 719,063.92 | 25,131,284
Total, 1933 __ . . 352,199.99 | 19,002, 232 | 261,378.86 | ! 6,680,843 | 613,578.85 |1 15, 683, 075

t Change in value from chapter on California in the Statistical Appendix to Minerals Yearbook, 1934,
due to valuation of gold for 1933 at average weighted price ($25.56 per ounce) instead of at legal coinage value
$20.67-+per ounce).
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Mine production of gold, silver, copper, lead, and zinc in California in 1934, by
counties, in terms of recovered metals—Continued

Silver
County Lode Placer Total

Fine ounces| Value |Fine ounces)] Value |Fine ounces| Value
Alpine 3,668 $2,371 |- 3,668 $2,371
Amador. 15, 780 10, 201 531 $343 16, 311 10, 544
Butte. ... 3,864 2, 498 1,043 674 4,907 3,172
Calaveras 9, 682 6, 259 1,179 762 10, 861 7,021
Colusa 5 3 5 3
Del Norte ..o ... 4 16 10 20 13
Eldorado. 8,074 5,220 1, 261 815 9,335 6,035
L3 00 N 18 107 69 135 87
Humboldt. . - 124 [ 80 124 80
TImperial ... ______. 105 5 3 110 71
Inyo. 40, 106 25,927 24 16 40, 130 25,943
Kern - 113,434 , 331 212 137 113, 646 73,468
Kings 4 3 4 3
J JE:TSET) S 373 241 57 37 430 278
Los Angeles. 622 402 205 133 827 535
Madera..__. 68 44 39 107 69
Mariposa.- - ccooooooo. 4,792 3,098 179 116 4,971 3,214
Merced. . 1,625 1,051 1, 625 1,051
Modoc 79 51 24 16 103 67
Mono 31,243 20, 197 12 8 31, 255 20, 205
Monterey. -o-oooceooamao 1 S U P 1 1
Nevada 313, 222 202, 487 1,087 703 314, 309 203, 190
Orange. oo i 2 1 2 1
Placer. 9, 754 6, 306 1, 054 681 10,808 6, 987
Plumas._ ... 648 419 463 299 1,111 718
Riverside. .. 631 33 21 664 429
Sacramento. ._ 61 39 4,487 2, 901 4, 548 2, 940
San Bernardino. 228,138 147, 483 176 114 | . 228,314 147, 597
San Diego._.-.co ... | 2 175 18 12 289 187
San Joaquin. ... ___.____|.___________ 3 2 3 2
San Luis Obispo...._...__.___ 5 3 3 2 8 5
Santa Cruz - R 2 1 2 1
284 184 26,012 16,816

455 294 7,032 Y
1,428 923 2,879 1,861
826 534 841 544
3 2 3 2
1,744 1,127 2, 537 1,640
7 5 145 94
1, 565 1,005 220 142 1,775 1,147
Ventura. 8 5 2 1 10 6
Yolo. 1 1 1 1
Yuba. oo ... 238 154 4,307 2,784 4, 545 2,938
821, 165 530, 854 23,248 15,029 844,413 545, 883
Total, 1933 o ccoeeceeeaee 382,131 133, 746 20, 460 7,161 402, 591 140, 907
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Mine production of gold, silver, copper, lead, and zinc in California in 1934, by
counties, in terms of recovered metals—Continued

Copper Lead Zine
County Total value
Pounds | Value | Pounds | Value | Pounds | Value
448 $36 1, 564
6, 889 551 4,770
1,488 119 110
259 21
Eldorado : 4,281 342 176
Fresno______________________ 155 12
Humboldt -
Imperial - .
Inyo. oo 35,849 2,868 | 553,007
Kern - 3,511 281 | 10,929
Kings. . -
Lassen 14
40 4,026
82 _—— 520, 739
} - 599, 746
6,390
40 7,487 b1 N I 76,614
1\ 003173 03 S - 18
Nevada_ ... 99, 272 7,942 | 129,869 4,805 |l 7,334,488
Orange. . - 573
Placer.. . 338 27 554,906
Plumas...__ 716 57 2,939 b L1 I SR 153, 940
Riverside 1, 598 128 1,207 [: 15 [ [ 42, 501
Sacramento_ - ..o oo foocooooo- JRUR S 3, 558,408
San Bernardino. ............ 22,893 1,831 | 102,672 3,799 [oo oo ceeeeae . 455,221
San Diego. - eccienc e e eeee 25,701
San Joaquin -
San Luis Obispo.-_
Santa Cruz. —- JESN D,
Shasta._ ... 388,473 31,078 -
[S1T5 y o: VP, 531 42 2,498
Siskiyou - 115
Stanislaus. - -
Tehama. -
% Y1411 PR 179 14 -
Tulare. 1,799 (748 DN — 3
Tuolumne. - 270,403
Ventura. ..o |emmccce e - 4,441
Yolo__ ST S, FR 177
Yuba._. - - 1,914,898
569, 068 45,525 | 823,168 30,457 | 721,719 31,034 25, 784,183
Total, 1933 _ - 990, 380 63,384 | 761,156 28,163 | 290,214 12,189 | 115,927,718

1 Change in value from chapter on California in the Statistical Appendix to Minerals Yearbook, 1934,
due to valuation of gold for 1933 at average weighted price ($25.56 per ounce) instead of at legal coinage value
($20.67+ per ounce%.

Ore treated and gold and silver recovered at gold mills in the Mother Lode counties
in California tn 19841

QGold and silver recov- Gold and silver recov- | Value of total
ered in bullion ered from concentrates recovery
o A Ctongan- Aver- A
re ver- | trates age ver-
County treated age | pro- value age
Gold |Silver | value | duced 2} Gold |Silver [perton{ Total | value
per ton of con- perton
of ore cen- of ore
trates
Short Fine | Fine Short Fine Fine
tons | ounces |ounces tons | ounces | ounces
Amador._____.._... 146, 88240, 424. 50| 8,110| $9.67| 2,437| 8,439.88| 2,508($121. 73|81, 714, 733| $11.69
Calaveras.... _| 286,072/20.146.77 7,040 2.48 912| 3,909.11| -2,222{ 151.38; 846,740 2 96
Eldorado... T71139,159{14.939.98] 4.330| 3.77| 3,833[10,216.03| 2,313] 93.54| 883,496) 6.35
Mariposa......-—-- 56,693| 7,381.62| 2,131| 4.57 594| 5,825 63| 1,910| 344.85| 464,207| 8.19
Tuoluwne. 13, 256| 3, 767.62 9%4| 9.98 209| 1,039.96 487| 175.42 168,976| 12 75
641, 862/86, 660. 49| 22,595 4.74| 7,985/29,430.61] 9,530 129. 59| 4,078,152 6.35
Total, 1933......... 200, 833(72, 419. 78| 15,531 36.38| & 218(17,785.16 6,287| 187.54/32,313,275| 37.95

1 0ld tailings and mill cleanings excluded.

1 Includes only concentrates recovered from gold ore. . .

3 Change in value from chapter on California in the Statistical Appendix to Minerals Yearbook, 1934,
due to vﬁuation of gold for 1933 at average weighted price ($25.56 per ounce) instead of at legal coinage value

($20.674 per ounce).
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MINING INDUSTRY

Mining in California virtually is confined to gold mining, and the
higher price of gold in 1934 stimulated greatly the development of both
old and new properties. Although considerable time is required to
prepare for increasing the yields of operating mines, to rehabilitate old
properties, and to bring prospects to the producing stage, the effects o
the advance in average price per ounce of gold from $25.56 in 1933 to
$34.95 in 1934 were evidenced by increases of 17 and 60 percent,
respectively, in the quantity and value of the gold produced in the
State and by notable increases in the number of both lode and placer
mines operated. The increase in price of gold transformed much vein
material too low in grade to be mined profitably heretofore into pay
ore and similarly converted large areas of marginal placer gravel into
paying ground. At the end of the year several new bucket dredges
were being installed, there was conspicuous activity in equipping
placers with drag-line dredges, and many lode and placer properties
were under option. The few copper mines in the State remained
closed. Lead mining was active only where the lead ores carried
high values in silver, the average price of which was the highest

since 1925.
‘ ORE CLASSIFICATION

Ore, old tailings, etc., sold or treated in California in 1934, with content in terms of
recovered metals )

Source mi‘,){lfés‘jlgt .| God Silver | Copper | Lead | Zine
Fine ’
- Short tons | Fine ounces| ounces | Pounds | Pounds | Pounds
Drygoldore. ... .. ... ... 12,238,836 | 441,310.34 | 542,071 | 144,963
Dry gold-silver ore. . 58,774 2,522,78 | 180,287 1,367
Dry silver ore 2,089 73.67 47,276 2,190
Copper ore..... 2 53, 357 36. 31 108 | & 390, 287
opper-lead ore 11 . 04 1,694 452
Lead ore_.... 2,160 1,092. 95 49, 729 29, 809 -

ALK SIS I - SN PN RS RN SR 721,719

Total, lode mines. . .. __________ 2,356,001 | 445,039.09 | 821,165 |8 569,068 | 823,168 721,719

Total, Placers. - .o oo 274,024.83 23,248 |ccoceeeecece e

2,356,001 | 719,063.92 | 844,413 |3 569,068 | 823,168 721,719

Total, 1933 oo 1,322,100 | 613,578.85 | 402,591 | 4990,380 | 761,156 290, 214

1 Includes 38,745 tons of old tailings amalgamated, 285,232 tons of old tailings and 100 tons of mill cleanings
cyanided, 2,040 tons of old tailings, 9 tons of slag, and 14 tons of mill cleanings smelted, and 614 tons o old
tailings concentrated.

2 Includes 53,328 tons of pyrites roasted for the manufacture of sulphuric acid—residue leached.

¢ Includes 80,619 pounds of copper from mine water.

4 Includes 257,537 pounds of copper from copper concentrates produced in 1930 but not marketed until
1933 and 167,036 pounds of copper from mine water.
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Value of metals from ore, old tailings, etc., sold or treated in California in 1934, by
classes of ore

e, T
Class oto. (shggrl; Gold Silver | Copper | Lead | Zinc v:ltl?é
tons)
$15,4283, 796 [$350, 430 | $11, 597 $15, 793, 388
88,171 | 116, 549 109 204, 854
2,575 , 562 175 33,572
1,269 70 | 131,223 597
106 1, 36 1,324
38,199 | 32,148 2,385 - 95,217
.......................... $31, 034 31,034
2,356,091 | 15,554,116 | 530,854 |1 45,525 | 30,457 | 31,034 | 16, 191, 986
Total, 1933 _ - < - oo 1,322,100 | 29,002,232 | 133,746 | 363,384 | 28,163 | 12,189 | 29,239, 714

1 Includes value of 80,619 pounds of copper from mine water.

* Change in value from chapter on California in the Statistical Appendix to Minerals Yearbook, 1934,
d£12% t& _vi.a]uatlon of gold for 1933 at average weighted price ($25.56 per ounce) instead of at legal coinage value

3 Inelu&)er value of 257,537d}§ounds of copper from copper concentrates produced in 1930 but not marketed
until 1933 and 167,036 pounds of copper from mine water.

Ore, old tailings, etc., sold or treated in California in 1934, by counties, with content
in terms of recovered metals
DRY GOLD ORE

Ore, old
County tailitggs, Gold Silver | Copper Lead Zine
ete.

Short Fine Fine
tons ounces ounces | Pounds | Pounds | Pounds
267 887

Alpine_ 60 70.10 181

Amador. 1.367,783 |59, 218. 36 15,780 6, 889

Butte 212,295 | 2,658.27 3,864 1,488

Calaveras. 3288, 229 |24, 786. 69 9, 682 259

Colusa. 456 13. 64 5

Del Norte 179 28,13 4

Eldorado. 5203, 671 |32, 938. 06 8,074 4,281 176 {oceaeaain

Fresno 344 107. 68 28 155

Imperial. .. 1,261 253. 16 105 -

Inyo. 621,481 | 7,101.36 5,072 13,412 40,022 [ocoeeooo_

Kern 7179,382 (28,265.19 | 108,181 2,439 [ 5.1 ———

Kings 80 19.85 4

Lassen 328 306. 08 373 b ¢ PR PR

Los Angeles 1,990 746.16 567 495 1,231 |

Madera. 6 200. 35 68

Mariposa.-. 8 62,244 [13,704.85 4,792 1,021

G T - 772 | 128.68 79 |

Mono-. 2,164 | 1,492.76 2,676

Monterey. 8.

Nevada. 9 509,141 1195,058.73 | 313, 222

Placer. ) 7,821.28 9, 7564

Plumas. .. 3, 639.43 | 648

Riverside... 3,820 897.75 631

Sacr t 121 48.08 61

San Bernardino. 1013, 521 | 4,635.72 21, 537 11,966 8,818 |eaceccaeo-

San Diego. 2, 260 551.74 271

San Luis Obispo. 16 39.92 ]

Shasta 11 247,879 |18, 201. 38 25,728 279

Sierra 12 56, 431 |26, 142. 75 6,577 531

Siskiyou 92,827 | 6,193.23 1,451 |

Stanislaus. 2 5.79 15

Trinity. 7,479 | 3,145.63 793 179

Tulare. 226 79. 25 41

Tuolumne. .. _| 1313,886 | 5,002.59 1,555 -

Ventura. 315 98. 20 8 -

Yuba... 2,592 701. 30 238 -
2, 238, 836 |441,310.34 | 542,071 | 144,963 | 204,465 |-ocoo--__-

Total, 1933 1,261, 869 (349,431.32 | 260, 505 54,550 | 134,069 | ...

1 Includes 5,500 tons of old tallings amalgamated, 206,804 tons of old tailings cyanided, and 2,040 tons
of old tallmgsan 3 tons of slag smelted.

2 Includes 90 tons of old tailings amalgamate

23 Includes 1,170 tons of old tailings amalgsmated and 560 tons concentrated.

401d taﬂmgs amalgamated.

$ Includes 5 tons of slag and 14 tons of mill cleanings smelted.

6 Includes 130 tons of old tailings cyanided and 54 tons concentrated.

1eIlnb§]dl.1des 2,304 tons of old tailings amalgamated, 69,172 tons of old tailings cyanided, and 1 ton of slag
sm

8 Includes 444 tons of old tailings amalgamated and 5,000 tons cyanided.

9 Includes 28,791 tons of old tailings mated.

10 Includes 2,350 tons of old tailings and 100 tons of mill cleanings cyanided.

11 Includes 1,200 tons of old tailings cyanided.

13 Includes 300 tons of old tailings amalgamated.

1 Includes 576 tons of old tailings cyanided.
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Ore, old tailings, etc., sold or treated in California in 1934, by counties, with content
in terms of recovered metals—Continued

DRY GOLD-SILVER ORE

' Ore, old
County tai]%ngs, Gold Silver | Copper Lead Zine
ete.

Short Fine Fine

tons ounces ounces | Pounds | Pounds | Pounds
AlpIne. oo 142 36. 50 3,487 181 677 | .
Inyo_aoaeoo- 244 61.38 2, 560
San Bernardino. . 58,388 | 2,424.90 | 174,240

58,774 | 2,522.78 | 180,287
Total, 1933 - - Lo 19,952 | 1,321.31 94, 700

68 1.17
99 11.10
1,714 20. 44
31.96
2,089 73.67
3.63
COPPER ORE
J2C o 15 6.60 108 799
Riverside 14 2971 | 1,204
Shasta.. 16 53,828 [oooommmoe| oL 15 338, 104
53, 357 36.31 108 |15 390, 287
Total, 1933 - o toemeeeia . 38,176 | 1,153.95 5,015 [16 928, 039
COPPER-LEAD ORE
I0YO- oo 6 2.44 678 275 1,708 |ooooeoaee
Kern.. ... 5 .60 1,016 177 640 |- _
1 3.04 1,694 452 2,346 | ______...
Total, 1933 - - e eeo oo 8 14,87 233 710 2,006 ...
LEAD ORE

1,526 349. 50 28,182 22,087 | 511,182 |.._.......
35 968 96 5,012

9 26.20 [ 2,795 |10
582 | 664.25| 20,427 | 7,626 | 86,915 |......_..
8| 4230 o7 | . 1,799 |-20I100

2,160 | 1,092.95 49,729 29,809 | 607,703 | ...
1, 257 222.41 19, 785 3,803 | 611,195 | __.._....

ZINC ORE
InY0. oo e 864 || el 721,719
864 ||| 721,719
Total, 1933 - 816 52. 50 512 1,699 12,136 290, 214

1 Pyrites roasted for the manufacture of sulphurie acid—residue leached.

15 Includes 80,619 pounds of copper from mine water. .

1 Includes 257,537 pounds 'of copper from copper concentrates produced in 1930 but not marketed until
1933 and_167,036 pounds of copper from mine water.
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METALLURGIC INDUSTRY

In 1934 dry gold and gold-silver ores, old tailings, etc., yielded 99.7
percent of the gold recovered from lode mines. Of the total lode
gold, amalgamation of ore and old tailings yielded 244,720 ounces
(55.0 percent); cyanidation of concentrates, 75,136 ounces (16.9 per-
cent); cyanidation of ore, old tailings, and mill cleanings, 53,606
ounces (12.0 percent); smelting of concentrates, 53,108 ounces (11.9
percent); and smelting of ore, old tailings, mill cleanings, and slag,
18,469 ounces (4.2 percent). Of the total lode silver, smelting of con-
centrates yielded 309,858 ounces (37.7 percent); smelting of ore, old
tailings, mill cleanings, and slag, 213,891 ounces (26.0 percent);
cyanidation of concentrates, 121,348 ounces (14.8 percent); cyanida-
tion of ore, old tailings, and mill cleanings, 113,987 ounces (13.9 per-
cent); and amalgamation of ore and old tailings, 62,081 ounces (7.6
percent). The large extent to which flotation has displaced table
concentration in California is illustrated by the fact that in 1934
flotation concentrates comprised 81 percent of the concentrates
cyanided and 90 percent of those smelted. \

Details for 1934 of the treatment of ore, etc., produced in the
State are shown in the following tables.

Mine production of metals in California in 1934, by methods of recovery

Material
Method of recovery tr(egrt;d Gold Silver | Copper | Lead Zine
weight)
_ Short Fine Fine
tons ounces ounces | Pounds | Pounds | Pounds
Ore and old tailings amalgamated-....._.- 1,445,344 | 244,720.36 | 62,081 SN PN
Ore, old tailings, and mill cleanings cya-
nided...... 636,715 | 53,605.48 | 113,987
Concentrates cyanided: .
Flotation ... oo ecaeaeeae 8,692 | 69,231.45 | 119,277
Table and vanner_.___._. 2,027 5, 904. 65 2,071
—Ore;old-tailings; slag; and e - e
smelted. oo 327,678 | 18,469.04 | 213,801
Concentrates smelted:
Flotation 14,851 47,397.85 | 297,350
Table and vanner_- ..o -ccoccaecnnaz 1,637 5,710.26 | 12,508
Pyrites roasted for acid—residue leached...| 353,328 | oo |ocoooeoo.
Total, lode mines. 445,039.09 | 821,165
Total, PlaCers. - oo oo cciemcmcmcmemaeaan 274,024.83 | 23,248
719,063.92 | 844,413 | 4 569,068 | 823,168 | 721,719
Total, 1933 oo 613, 578.85 | 402, 591 |8 990,380 | 761,156 | 290,214

1 From cyanide precipitates.

2 Includes 2.040 tons of old tailings yielding 1,017.80 ounces of gold, 1,502 ounces of silver, and 4,405 pounds
of copper; 9 tons of slag yielding 46.40 ounces cf gold, 553 ounces of siiver, and 77 pounds of copper; and 14
tons of mill cleanings yielding 254.95 ounces of gold and 63 ounces of silver. '

3 Residue leached amounted to 53,270 tons,

4 Includes 80,619 pounds of copper from mine water.

s Includes 257,537 pounds of copper from copper concentrates produced in 1930 but not marketed until
1933 and 167,036 pounds of copper from mine water.
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Mine production of metals from gold and silver mills in Cahforma in 1934, by
countres, in terms of recovered metals !

Or:t’col*%rgﬂm'gss Recovered in bullion
County o1d Amalgamation - Cyanidation
oro | talze

Gold Silver Gold Silver

Short Short Fine Fine Fine Fine

B3| B22a82RE38:

20
69
1,757,982 | 1324,077 |244, 36 | 62,081 [53,605.48 113,987
Total, 1933 1,073,954 90, 728 {254, 73 | 140,956 |30, 716.46 46,933
Concentrates and recovered metal
County Concen-
trates Gold Silver | Copper!| Lead
produced
Short Fine Fine
tons ounces ounces | Pounds | Pounds
Amador... 2,470 8, 663.97 2, 424 345
Butte. 7 749.79 2, 504 1,400 110
Calaveras.._ 941 3, 930. 52 b5~ RN F
Eldomdo- - 3,833 | 10,216.03 2,313 4,070 | _.__.
30 95.93 99 225 353
Kem ..... 188 638, 2,084 329
Mariposa. 597 5,828.73 1,912 1,021 |-
Mono. 25 72.23 (.7 R,
Nevada... oo 11,687 | 72,227.72 | 232,356 33,305 73,325
Placer. 132 1,123.69 909

2.22

13 46.30

55 212. 26

412 1,742.68

341.90

151 409. 04

209 1, 039. 96

4 28.06

20,891 | 107,369.89 | 253,255 | 141,113

Total, 1933. 7,220 | 36,143.94 25, 268 15,155 24, 402

1014 tailings cyanided in San Bernardino County yielded also 1,303 pounds of copper contained in
cyanide precipitates.
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Mine production of metals from concenirating mills in California in 1934, by
couniies, in terms of recovered metals )

Concentrates and recovered metal
Orelgnd
County taiolings Concen-
treated trates Gold Silver | Copper Lead Zinc
produced
Short Short Fine Fine
tons tons ounces ounces | Pounds
140 1 36.10 3,362 1
6, 501 169 874.12 586 1,629
7 62. 69
Eldorado- - oo 389 2,694 | 7,024.79 1,042 211
Inyo. . 16,978 486 | 4,605. 7,240
Kern 21, 03 275 | 2,501.10 2,893 1,512
Nevada 24,947 519 | 3,594. 25, 866 15, 701
San Bernardino- ...~ 58,180 2,155 | 2,176.40 | 143,553 1,628
. 193, 026 6,316 [20,874.32 | 177,951 28,102 64,563 |- --occomee
Total, 1933 _ _ oot 112, 295 14,087 |22,918.83 90,359 | 1 288,393 88,263 34,470

1 Includes 606 tons of copper concentrates, yielding 257,637 pounds of copper, produced in 1930 but not

marketed until 1933.

Gross metal content of California concentraies produced in 1984, by classes of

concentrates
) Gross metal content
Concen-
Class of concentrates trates
produced |  Golg Silver | Copper Lead Zine
Short tons | Fine ounces | Fine ounces| Pounds Pounds
Dry gold 24,859 | 123, 925.86 257,151 72,286 3
Dry gold-silver._c.ocoooen A 2, 154. 86 148, 557 1,497 944
Copper-lead. .. 2, 116. 52 25,401 3 57,950
Le 4 46.97 97 129 2,195
27,207 | 128,244.21 431, 206 97,770 151,578 | ccoeaaeoae
Total, 1933 o oeemoeee 111,307 | 59,062.77 115, 627 1327,071 118, 525 37,073

1 Includes 606 tons of copper
__not marketed until 1933.

concentrates, containing 265,263 pounds of copper, produced in 1930 but
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Mine production of metals from California concenirates in 1984, in terms of
recovered metals

BY COUNTIES

ct‘;gggg' Gold Silver Copper Lead Zine
Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds
Alpine.______________________ 10 35. 10 y 18 568 |-coeceeeane
2,639 9, 538. 09 3,246 2,053
77 749.79 2, 504 1,
949 3,993.07 2,296 -
6,527 | 17,240.82 3,355 4,281 | .
516 4,701.76 679 7,465 353
463 3,139.96 4,977 1,600 4,336
597 5,828.73 1,912 1,021 |
25 72.23 667 |__oo-_. P -
12,206 | 75,822.15 258, 222 49, 006 128,378
132 1,123. 69 3,909
2 2.22 ) O P,
2,155 2,176. 40 143, 553 1,628 510 {_ .
1 46. 30 70 :
55 212.26 140 195 -
412 1,742.68 | 1,259 385 2,498 | ...
65 341.90 362 |
151 409. 04 181 |_.
209 1,039. 96 487 |____
4 28.06 24 | . -
27,207 | 128, 244.21 431,206 69, 215 141,523 | ...
Total, 1933 _______.__________ 111,307 | 59,062.77 115, 627 1303, 112, 665 34,470
BY CLASSES OF CONCENTRATES
Drygold-o___._______ 24,859 | 123, 925. 86 257,151 52,378 83,488
Dry gold-silver.. 2,086 2,154.86 148, 557 1,046 897
Copper-lead-......__ 258 2, 116. 52 25,401 15,701 55,053
Lead - 4 46.97 97 90 2,085
27,207 | 128,244.21 431, 206 69, 215 141,523 | .. ..
1 Includes 606 tons of copper concentrates, yielding 257,537 pounds of copper, produced in 1930 but not
marketed until 1933.
Gross metal content of California crude ore shipped to smelters in 1934, by classes
of ore
Gross metal content
Class of ore Ore
Gold Silver Copper Lead Zine
Short tons | Fine ounces | Fine ounces| Pounds Pounds
Dry gol 21,497 | 15,648.24 112,938 77,273 69, 911
71 331.20 31,138 335 115
344 38.15 16, 166 3,360 7,326
36.31 108 3,132 991
11 3.04 1, 694 675 2,452
2, égg 1,092.95 49,729 41,393 653, 551
25, 615 17, 149.89 211,773 126, 168 734,346
Total, 1933 ... _____________. 7,436 6,923. 64 , 105, 476 675,938
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Mine production of metals from California crude ore shipped to smelters in 1934, in
. terms of recovered metals

BY COUNTIES

Ore Gold Silver Copper Lead Zinc
. Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds
Alpine 62 7L 50 306 267 996 | oo
253 150. 74 116 264 | ..
368 432. 60 258 88
130 319.00 300 259
104
16
1
4,150
10, 100
312
- 67
9
107
14
325
1,327
215
161
143
32
7,271
13 28.70 SO F.
16 39.92
68 165.33
127 255. 40
99 249.90
2 5.79
52 158. 20
8 42.30
54 5110
9 20.76
25,615 | 17,149.89 211,773 105, 784 681, 645 721,719
7,436 6, 923, 64 78,300 | . 96,054 633, 871 255, 744

BY CLASSES OF ORE

Drygold.....__..___.________ 21,497 | 15,648.24 112,938 70,919 63, 510
Dry gold-silver. 710 331.20 31,138 321 109
Dry silver. .. 344 38.15 16, 166 2,190 7,036
29 36.31 108 2,093 941
11 3.04 1,604 | 452 2,346 |.

~2, 160 1,092.95 749,729 29, 809 607, 703 -

15 3 (N SR - 721,719

25,615 | 17,149.89 211,773 105, 784 681, 645 721,719

4744—36—12



REVIEW BY COUNTIES AND DISTRICTS

Mine production of gold, silver, copper, lead, and zinc in California in 1934, by counties and districts, in terms of recovered metals 1

Mines producing

Gold

Ore, old Silver
County and _district ! tailfngs, (lode am'i Copper Lead Zine | Total value
Lode | Placer | % Lode | Placer | Total | P12
Short Fine Fine Fine Fine
: tons Pounds | Pounds | Pounds
Alpine County: Monitor. ... .o : ) P, 202 106.60 feeuceneenn-- 106. 60 3,668 448 1,664 |.cooaoaaae $6, 191
Amador County:
East Belt 8 ___ . 20 19 2, 658 1,380.19 349. 82 1,730. 01 962
Lancha Plan b 2 P P —— 4, 549.71 4,549.71 384
Mother Lode * 40 | 365,125 | 57,838.17 954. 3 58,792, 52 14, 965
Butte County:
Butte Creek .. .. e 2 5 225 17. 45 301.35 318.80 34
11 YRR PR, b O P SR 178.00 178.00 20
.......... I P, 35 72,53 |ocaeoaocees 72.53 31
__________ 10 15 2,677 482. 921. 44 1,404.09 250
.................. 12 | oo 522. 62 522. 6 52
Oroville_ _ 8 30 849 383.11 | 10,015.74 | 10,398.85 937
Palermo. . [ P, ) R F R, 342,15 342, 30
Stirling City - oo oo m e [ 8 PR SR 41.92 41,92 2
Yankee Hill. ... oo ) 4 (%) O] 282.76 6282,75 6’19
Calaveras County.
amanche. ... .. emeeecaaae () PR P 2, 369. 00 2, 369. 00 139
Campo Seco 1 14 59 78.40 478.63 557. 03 59
CopPeropolis. - - oo meeaae [ 2 P R, 28, 6| 28. 65 2
ast Belt 3. 22 11 38, 924 3,262.78 134.88 3,397. 66 2,331
Jenny Lin ®) 13 Q) ®) 427.70 6427.70 619
Mother Lode 4. 21 52 | 242,338 | 20,306.31 8,251.19 | 28,557.50 7,688 1, 003, 055
Colusa County: Wi ) U P 13.64 |-ceemaaaaan 13.64 5 480
Del Norte County:
Big Flat_ o e e ) SO FOR 124, 124. 34 4,352
French Hi O] 6 (O] [O) 73. 64 673.64 62,5677
Smith Rive 2 IRON . 5,01 5.01 176
Eldorado Count,
East Belt 3. 4 10 6. 333.32 457. 86 791.18 27,972
Mother Lod 45 78 | 175,212 | 29,114.26 6,009.38 | 35,123, 64 6, 905 4,281 | |eooaaaas 1,232,377
Fresno County:
...................... ;25 PSRN F R —— 23.39 819
O (RO, 40 11,26 jeecommacaaan 394
1 3 10 4.32 10. 29 512
3 11 257 64.99 535. 29 21, 055
1 3 20 15. 84 5.17 735
1 2 16 8.40 6.77 - 549
Temperance ) U PR, 1 2.87 |oeeaeeee 101

2
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[ P I, 38.89 1,362
12 756. 33 26, 508
7 33.91 1,188
5 1,261 253. 16 16. 25 9, 486
3 5.93 207
3 10. 02 351
Inyo County: |
Cerro GOrdo. - oo oo 3 2, 0656 161,26 |oeeeeecaeeee 68, 543
[ I DO A 235 192,16 [oooooeooo.- 9, 446
4 1 280 158. 18.72 6, 237
4 289 100. 23 8.056 5, 460
2 22 40.80 | occoaeoooon 1,870
4 814 513.72 19, 954
4 3 218.08 4,08 8,804
5 219 75.31 7.12 2,906
10 1, 406 458.08 7.8 17,940
4 689 519. 39 52,31 21, 381
6 469. 77 |occecacaaae 17,121
Kern County:
Caliente. ... 6 570 247,92 21. 40 9,478
Black Bob__....._......__ 3 70.63 15.99 , 460
China Grade.._...._.... 2 26 7.39 278
Clear Creek_ ... 2 14,31 30. 52 1,573
OV e oo 8 |eccdocnene 20, 325 2,108.46 |-cuceoocanao 75,731
QGoler. oo 14 176. 41 6, 189
Greenhorn Mountain..... 10 7 472 197.37 8,984
Long Tom. [} PR P 02,00 |ocoeommaaaen 3,236
Mojave... 27 22,771 | 11,73L61 12.74 474,474
Pioneer. 5 10 198.3 68. 89 )
fute. ... 2 56. 25 2,064
Rademacher 5 94. 60 18.76 7,607
andsburg 7__ 44 41 | 133,176 | 13,312.02 3 488, 594
oody. 4 1 . 31 50. 39 4,006
Kings County: Hanford...... 2 19. 85 697
Lassen County: Hayden Hill 3 1 328 306. 08 114,21 14, 981
Los Angeles County: -
AZUSA - e e e ieaceeam—ea 1 9 42 14,90 33. 66 1,699
2 9 352 353.83 25,19 13,473
1 96. 54 3,303
3 514 82.72 801. 58 31,047
1 36 8.69 1,166
1 255 PTG 2 7,870

1 Only those districts shown se, tely for which Bureau of Mines is at liberty to publish figures; other producing districts listed in footnote 11 and output included under
“Undistributed.” Purchases by bullion buyers and production by itinerant miners included in district totals with production by regular producers., -

3 Of the 844,413 ounces of silver A)roduoed in 1934, 821,165 ounces were from lode mines and 23,248 ounces from placers.

3 East Belt district lies in Amador, Calaveras, Efldorado, Mariposa, and Tuolumne Counties.

4 Mother Lode district lies in Amador, Calaveras, Eldorado, iposa, and Tuolumne Counties.

¢ Included under ¢ Undistributed.” - ]

¢ Exclusive of lode output, which is included under ¢ Undistributed.”

" Randsburg distriot lies in Kern and San Bernardino Counties.
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Mine production of gold, silver, copper, lead, and zinc in California in 1934, by counties and districts, ¢n terms of recovered metals—Continued

Mines producing Gold .
Ore, old Silver
County and district tailings, (lodeand | Copper Lead Zinc | Total value
Lode Placer etc. Lode Placer Total placer)
Short Fine Fine Fine Fine
Madera County: tons Pounds | Pounds | Pounds
Coarse Gold. . 3 51 - 122 37.15 12,37 49. 52 14 $1,740
Daulton oo aa———— (0] 8 ® ) 14.28 614,28 85 6 502
Hildreth 2 b 248 46.38 13.21 59, 59 30 2,102
Potter RiAZe. - cm o cmecmceeeececmeaeae 3 10 436 106. 08 136. 41 242.49 87 - 8,512
Marg)osa County:
olorado. - 3 7 1,234 331.23 83.29 414. 52 14,535
Hite Cove.. - b 1,678 360.66 |- -ocooooaean 360. 66 12,677
HunterValley. 9 10 6, 854 ,403. 183.42 1, 586. 4 55, 698
Mother Lode ¢ a— 26 47 40, 855 8,474.01 678.49 9, 152. 50 322,411
uartzburg - 7 7 828 157.10 22. 86 179. 98 6,353
hite ROCK. <o coooo I IO A 22.1 22.18 716
Whitlock - - oo el 4 16 10,795 2,978.81 110. 14 3,088.95 108, 289
Merced County: Snelling . o eaeaaaaas F 2 P 17,130.05 | 17,130.05 599, 746
Modoc County:
High Grade. .- oo [O R PO, ® ® 38.78 638.78 623 61,370
‘Winters. e mmmmmmmmmm e mmcmmm—mmne 2 1 21 74. 44 13.48 87.92 54 - 3,108
Mono County:
Blind Springs... e ———————— 1 5.72 5.72 ———- 202
odie... ——- b 1,495 963.29 |occeeamanae 63. 29 1,970 201 5,129 |ocomenaos 35,147
Chidago 8_. 3 612 422,87 |iciecmecaaan 422,87 655 294 2,358 |eeaaaeaot 15,313
Homer. 1 1 55 00. 32.68 133.56 ' 2 DU PSRRI PN, 4,706
Patterson. .o cicamaaean 1 1 1,714 29,44 50. 04 79.48 28, 568 21, 246
Monterey County: Los Burros.. 1 3 3 8.22 6.57 14.79 518
Nevada County:
French Corral......_..____ 2 14 107 40. 237. 64 278.50 | 4l | |eeccccoc|mmmmeaaan 9, 761
QGrass Valley-Nevada City.. 31 50 | 658,690 | 187,875.91 4,042.64 | 192,818.55 | 265,392 93,565 | 129,316 |--c-cooao- 6,922, 845
Truckee. . 2 6,905 68.00 |ocecococnn-- 68. 00 2,4
i 7 37 33,305 6,996.35 1, 568. 06 8, 564. 41 331,244
3 14 13 77.61 1,871.08 1,948. 67 68, 226
4 16.3 16.37 573
8 1,288 424, 58 750. 27 1,174.85 286 - 41, 246
.......... 105 30.36 |-eecmcacaaao 30.36 L P R - 1,063
7 142 16. 83 723.65 740. 48 85 - 25,935
Dutch Flat. 12 6,340 692. 21 604. 85 1,297.08 217 ... JORIN DRSSPI FR 45,472
Forest Hill 19 - 648 . 45 1, 450. 46 1, 650. 91 270 - 57,874
Gold Run | I DN B, 600. 13 600. 13 77 - 21,025
Towa Hill .l 2 9 1,415 607.05 1,031. 43 1,638.48 1,567 , 278
Last Chance. 2 16 848 534. 65 1,202.77 1,737.42 178 60, 838
Michigan Bluff. - - 1 3 2,167 328.88 649, 04 977.92 187 |.. 34,200
Miners Ravine, - . - 1 P FP 34,15 34.156 b2 D N 1,195

991
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[070)11 | S U 4 3,657.62 4,831 | e 130, 957
Tahoe. 2 58 126 888 |
Plumas County:
Butte \alle 1 326. 20
Cri 6 854, 4
G ercmmcmmmeaceeccem———— 2 163. 09
JohnSVille oo oo 2 506. 39
La Porte. - 1, 143. 95
Lights Cany: 1 193.37
North Fork Feathet 3007 RIS R, 192, 66
Qui - 2 980, 72
Sawpit Flat . 1 18,50
Riverside County:
ATICB . o oo 1 40,95
Bendi 20 . - 6 197.61
Cbuckawa]la ceeecmmae - - b 306. 38
Eagle Mountain ———— 1 28.56
Monte Negro. y 1 23.91
Pinacate 4 122.26
Pinon 7 341,96
8an Jacinto. 1 125.
Sacramento County: Folsom - 3 101, 730. 14
8an Bernardino County: :
L 1T - 31.41
Barstow 2 72.35
Buckey . 4 637.14
Calico. 2 104.78
Coolgardie. . 1 24.79
Dale. 7 287.41
Dry Lake I 1 78.93
Gold Stone. - 1 18.00
Halloran 2 57.57
£ 3 o 1 179.19
Hikorum 2 12,84
Holcomb.. 1 78.75
Iron Wood °.. 1 39.94
vanpah 6 901. 88
Kelso. 9 578, 51
Lava Bed 2 41,10
Monumental. .. 1 24.37 | . 8, 858
Morrow. ... 10,94 383
Ord Mountain. e oo oeeeaiiaemmcaanan 5 362.28 2, 376 15,418
Oro Grande. ceeeeeecnccocmcnannne. 4 358.48 722 13,233
Paradise. oo oo 1 65.17 2,281
Providence......... 2 26 16. 89 16.89 795 1,127
Randsburg 7. 8 8 59,151 3,021. 34 327.71 3,349.05 | 187,557 238,393

¢ Mother Lode district lies in Amador, Calaveras, Eldorado, Marlposa, and Tuolumne Counties.
§ Included under ‘Undistributed.”

¢ Exclusive of lode output, which is included under “Undistributed ”
7 Randsburg district lies in Kern and San Bernardino Counties. |

# Chidago district lies in Inyo and Mono Counties. |

¢ Tron Wood district lies in Riverside and San Bernardino Counties

It
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Mine production of gold, silver, copper, lead, and zinc in California in 1934, by counties and districts, in terms of recovered meials—Continued

Mines producing

Gold

Ore, old Silver
County and district taili'ngs, (loclle and | Copper Lead Zine | Total value
Lode | Placer | ° Lode | Placer | fTotal | P10
Short Fine Fine Fine Fine
San Bernardino County—Continued. tons Pounds | Pounds
Shadow Mountain. ) S P, 1,800 0,70 |aaccmvcannnn 0. 70 473 $51
Silver Mountain ) O P 64 X' 3 (R 30. 94 1,139
Slate Range.._. 9 [} 1,027 663. 98 257.23 921, 21 45, 670
Twentynine Pal b 4 413 266. 50 10. 64 276 14 , 770
Washington. .. - ) U RN 50 [ 213
Wlnpple Mounta 6 3 119 58.15 7.7 65 91 2,897
8an Di%%o Oounty:
a on_ .. 2 1 96 23. 11 36. 36 1,244
......... [ 9 2,164 528.11 166. 54 66 24, 457
San Joaquin County:
Bellota. ... 1 10. 42 10.42 365
Clem n ......................................... L 25 PO R 22.01 22.01 770
8an Luis Obispo County:
Cambria. oo as 39.92 1,398
La Panza. 15.77 15,77 563
Santa Cruz County: Santa Ortiz........-............. 3.72 3.72 131
Bhasta County:
Conterville. . ool 20, 986
Olear Creek . ._..ccono.. 4,015
Cottonwood Creek........ 8, ?%%
2,102
46,778
7,588
22, 503
18,806
8476
Whiskeytow - 8,416
Sierra County:
Alleghany. .. 948,188
American 908
Downieville_ 35,303
Indian Hill. b, 495
)Y 12,492
Poker Flat. ... ... 419
Port Wine_............__..... 2,107
Sierra City - cooeeocoaaa 26, 822
Slate Creek._ ... it 438
Siskiyou County:
Elliott Creek. . ... 5 68, s [ 75 R (RN AR, 7,268
Klamath River. ...l 4 36 210 139. 61 2, 2,239.01 F: 7 78 DR RN AR 78, 495

891
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North Central ... ___ 15 36 1,766 852, 46 4,128.08 4,980. 54 174, 648
Salmon River. 7 33 88, 090 4,352.26 2, 309. 59 6, 661. 85 233,367
Scott River...._ .. ... 8 18 2, 655 . 00 1,030. 1 36, 484
Stanislaus County:
77.16 2,916
6,711.85 6,711.85 235, 104
48,06 1,683
32,78 32.78 1,148
565. 63 589,23 20, 649
131. 86 366. 06 12, 863
200. 83 6 200. 83 87,042
17. 53 617,53 6 614
2,308. 14 2, 504. 19 87,722
1,920, 44 5, 199. 58 7,120. 02 249, 594
New River. i : 168 3 3,226. 21 3, 275. 07 114,706
Salyer. ..o 8 e 32.79 32,79 , 232
Trinity Center. - - e i 101.83 152. 60 5, 346
Weaverville. - ...l [ £ T P, 1,422, 91 1,422.91 49, 817
Tulare County: j
Deer Creek. ... . ) O R 20 6.10 |oocoreaeae 6.10 214
‘White River.. ... ... ®) ; 3 (%) ®) 24.77 624,77 6871
Tuolumne County: i
Columbia. .. ool 38 3,022 1,337.08 1,199, 86 2, 536. 94 88,949
16 8,106 2, 607. 97 1,075, 72 3, 683. 69 129, 367
29 2,758 1,057. 54 425. 86 1,483, 52, 087
Ventura County: Piru....... 3 4 316 98.20 28. 69 126. 89 4,441
Yolo County: Woodland S P A 5.05 5.05 177
Yuba County: .
Brownsville - ... 4 1, 607 415. 00 67.72 482,72 16,917
Camptonville 11 1 2.50 163. 07 165. 57 , 808
Dobbins......_. 11 436 87.63 2,037.76 2,125.39 74,420
Honcut Creek. - 8 241 92,41 226, 74 319.15 11,194
Smartsville. - . 22 164 62.14 1,939.77 | 2,001.91 0,182
Strawberry V; o1 143 41.62 321. 65 363. 27 12,721
Yuba River.. 16 - 49,247, 57 | 49, 247. 57 1,723, 666
Undistributed !1_. 2| 387,967 | 30,514.85 400.85 | 30,915. 70 37,366 | 396,980 1,139, 353
1,784 12,356,001 | 445,039.09 | 274,024.83 | 719,063.92 | 2 844,413 | 560,068 | 823,168 | 721,719 | 25,784,183
993 |1,322,100 | 352,199.99 | 261,378.86 | 613,578.85 | 402,591 | 990,380 | 761,156 | 200,214 |2 15,927,718

2 0f the 844,413 ounces of silver é)roduced in 1934, 821,165 ounces were from lode mines and 23,248 ounces from placers.
3 East Belt district lies in Amador, Calaveras, Eldorado, Mariposa, and Tuolumne Counties.
4 Mother Lode distriet lies in Amador, Calaveras, Eldorado, Mariposa, and Tuolumne Counties.
s Included under ‘‘Undistributed.’’
¢ Exclusive of lode output, which is included under ‘“Undistributed.”
10 No information as to number of producers; Flacer output made by itinerant miners.
11 Includes following districts: Cherokee (all placer) and Yankee Hill (lode), Butte County; Jenny Lind (lode), Calaveras County; French Hill (lode), Del Norte County; Rescue
ode and placer), Eldorado County; Carbonate (all lode) and Chidago (all lode), Inyo County; Daulton (lode), Madera County; High Grade (lode), Modoc County; Dairg Farm
alllode), Placer County; Iron ‘Wood (alllode), Riverside County; Black Hawk (all lode), San Bernardino County; Iron Mountain (all lode) and South Fork (lode), Shasta County;
Hay Fork (lode) and Helena (lode), Trinity County; and White River (lode), Tulare County.
13 Change in value from chapter on Oalifornia in the Statistical Appendix to Minerals Yearbook, 1934, due to valuation of gold for 1933 at average weighted price ($26.56 per ounce)
instead of at legal coinage value ($20.67-+ per ounce). ]
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ALPINE COUNTY

The metal output of Alpine County in 1934 came from three mines
in the Monitor district and comprised 107 ounces of gold, 3,668 ounces
of silver, 448 pounds of copper, and 1,564 pounds of lead, valued in all
at $6,191, compared with an output valued at $2,807 in 1933. The
Lost Cabin mine near Gardnerville made the largest output of gold
in 1934 and the Colorado Hill mine at Markleeville produced most of

the silver.
AMADOR COUNTY

Amador County produced 65,072 ounces of gold, 16,311 ounces of
silver, 6,889 pounds of copper, and 4,770 pounds of lead in 1934,
valued in all at $2,285,546, an increase of 17 percent over $1,953,754
in 1933. Amador ranked third among the counties in total value of
output in 1934.

East Belt district.—The principal lode producers in the East Belt
district of Amador County in 1934 were the Pioneer mine near Pine
Grove and the Petersen mine at Jackson. The Santa Clara and
Bordeman drift mines were the chief placer producers.

- Lancha Plana district.—Placering was the only mining activity in
the Lancha Plana district in 1934. The Lancha Plana Gold Dredging
Co. near Camanche operated its 6-cubic foot dredge throughout the
year and handled 922,845 cubic yards of gravel with a total recovery
of 4,316 ounces of gold and 359 ounces of silver. Hydraulicking at
the Buena Vista mine yielded the next largest output of gold.

Mother Lode district.—The leading mines in the Mother Lode district
of Amador County in 1934, in order of output, were The Argonaut
Mining Co., Litd., at Jackson, the Kennedy Mining & Milling Co. at
Martell, and the Central Eureka Mining Co. at Sutter Creek. These
three mines operated only three quarters of the year, as they were shut
down October 1 on account of a miners’ strike and remained closed
the rest of the year. They produced a total of 44,959 ounces of gold
and 9,827 ounces of silver. The Argonaut mine, developed by an
inclined shaft 6,000 feet deep, is the deepest mine in the State; its
300-ton 60-stamp mill is equipped with 36 vanners, the concentrates
from which were shipped to the plant of the Amador Metals Reduc-
tion Co. at Jackson for cyanidation. The Kennedy mine is developed
by a vertical shaft 4,650 feet deep and an inclined shaft to the 5,250-
foot level; 30 stamps of its 100-stamp mill were operated in 1934.
After amalgamation the ore was concentrated by flotation and the
concentrate was shipped to the Selby smelter. The Amador Metals
Reduction Co., operating a custom mill, and the Central Tailings Co.
ran their cyanide plants throughout the year and made important
contributions to the gold output of the county.

’

BUTTE COUNTY

The metal output of Butte County in 1934 comprised 15,565 ounces
of gold, 4,907 ounces of silver, 1,488 pounds of copper, and 110 pounds
of lead, with a total value of $547,295, an increase of 84 percent over
$297,202 in 1933.

Butte Creek district.—Nearly the entire yield of the Butte Creek
district in 1934 came from placer mines; the Butte Creek and Kelly
Hill drift mines were the chief producers.
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Cherokee district.—The New Era drift mine made the largest output
of gold in the Cherokee district in 1934 ; 14,623 cubic yards of gravel
were washed.

Enterprise district.—The Golden Hope placer mine on the South
Fork of Feather River produced 178 ounces of gold and 20 ounces of
silver in 1934 with drag-line equipment.

Forbestown district.—The Liberty Bell mine at Forbestown shipped
1 car of ore in 1934 to the Midvale (Utah) smelter.

Magalia district.—A prospect 15 miles east of Chico was the largest
producer of lode gold in the Magalia district in 1934, followed by the
Springer mine at De Sabla. The chief placer producers were the
Cohan-Gooday, Bennett, and Cory mines. The Mammoth channel
at the Cohan-Gooday mine was cut by a 3,400-foot tunnel from the
West Branch of Feather River, but the bedrock was found to be
scoured badly and the gravel extracted was reported not to contain
more than 0.035 ounce of gold per cubic yard.

Merrimac district.—Mining activities in the Merrimac district in
1934 were confined to placer mines. The leading producers were the
Bidwell Bar and Walker Plains properties.

Oroville district.—The largest production of gold and silver in Butte
County in 1934 was made in the Oroville district, and most of it came
from placers. The largest lode producers were the Haines mine 13
miles northeast of Oroville, the R. W. Schumacher property, and the
Christmas Gift (Phoenix) mine 15 miles southeast of Oroville. The
chief placer operations were those of the Oroville Gold Dredging Co.,
which operated its gold dredge 9 miles south of Oroville and handled

1,160,150 cubic yards with its 7%-cubic foot electric dredge, and the
Wyandotte Creek mine where approximately 500,000 cubic yards were
handled with a drag-line dredge; these two mines were the largest gold
producers in Butte County.

Palermo district—The Lloyd B. Onyett Dredging Co. at Palermo
handled approximately 36,000 cubic yards of gravel in 1934 with its

__gasoline-powered drag-line dredge and produced 122 ounces of gold

and 10 ounces of silver. The rest of the district output was recovered
by itinerant miners.

Stirling City district.—Placer mining in the Stirling City district in
1934 yielded nominal quantities of gold and silver. .

Yankee Hill district—The Surcease mine in the Yankee Hill district
22 miles northeast of Oroville operated 11 months in 1934. The in-
stallation of a larger compressor and improvements in the 50-ton
concentration and cyanidation plant necessitated shutting down for
about a month. This property was the outstanding producer of lode

gold in Butte County.
CALAVERAS COUNTY

Calaveras County produced 36,477 ounces of gold, 10,861 ounces
of silver, and 259 pounds of copper in 1934, valued in all at $1,281,904
an increase of 188 percent over $445,271 in 1933. Calaveras ranke
sixth among the counties in total value of output in 1934.

Camanche district.—Most of the output in the Camanche district
in 1934 was made by Gold-Gravel Products, Inc., from its placer
property adjoining the town of Wallace on the east. At this mine the
gravel was excavated with a power shovel and treated in a stationary
washing plant which handled 459,841 cubic yards during the year.
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Campo Seco district.—The Spring Valley Mining Co. 2 miles east of
Valley Springs handled approximately 18,000 cubic yards of gravel in
1934 with a steam shovel and was the outstanding producer of gold
in the Campo Seco district.

Copperopolis district—Small placer properties in the Copperopolis
district yielded a few ounces of gold and silver in 1934.

East Belt district—The Boston mine at Mokelumne Hill was the
leading producer in 1934 in the East Belt district of Calaveras County,
and a total of 36,372 tons of ore was treated in its 150-ton flotation
mill. The ore after being crushed by primary and secondary crushers
was ground in a ball mill and floated in air-lift flotation cells; the con-
centrate was pumped from thickener tanks to an Oliver filter and
after drying was trucked to the cyanide plant of the Amador Metals
Reduction Co. at Jackson. The Golden Eagle mine at Westpoint,
the Oro y Plata at Murphy, and the Carlton mine at Westpoint
were the next largest lode producers in the district, but their combined
output was relatively unimportant. There were small placer opera-
tions along Angels, Coyote, Five Mile, and Six Mile Creeks and the
Stanislaus River.

Jenny Lind district.—Two lode mines were in operation in 1934 in
the Jenny Lind district. The Royal mine, 9 miles east of Milton, was
operated far below its normal capacity, its mill running about 12
days each month and only 20 of its 120 stamps being used in treating
6,886 tons of ore; the mill is equipped for concentration by flotation
and vanners. The largest placer producer was the South Gulch mine,
3 miles south of Jenny Lind, which operated a 1%-cubic yard drag line
and produced 336 ounces of gold and 14 ounces of silver.

Mother Lode district—As the result of one of the largest construction
and rehabilitation programs of 1934 the Carson Hill mine at Melones
in the Mother Lode district was the outstanding gold producer in
Calaveras County and the fourth largest lode-gold producer in the
State. Underground development at this mine consists of a 4,350-
foot vertical shaft and about 15 miles of drifts and crosscuts, of which
more than 1 mile was driven in 1934. Mill capacity was increased to
700 tons a day, and the concentration and cyanidation plants were
operated steadily throughout the year. During unwatering of the
mine much low-grade surface ore derived by stripping with a power
shovel and by mining in several of the old glory holes was milled, but
at the end of the year the mill feed consisted entirely of ore from under-
ground. Diamond drilling in the footwall on the 3,000-foot level
disclosed important ore bodies. When this report was written (May
1935) & high-speed gyratory crusher had been installed and mill
capacity raised thereby to approximately 1,000 tons a day. A total
of 222,608 tons of ore was treated in 1934. Ore from the 30-stamp
mill was ground in 3 Hardinge mills and after amalgamation was
concentrated on 12 tables. The concentrates were ground in a
Hardinge mill, the discharge from which was tabled, and the concen-
trates (containing about 80 ounces of gold to the ton) were treated in
an amalgam barrel. All other mill products were cyanided. Sands
and slimes were treated separately. The Easy Bird mine of the
Lucky Joe Gold Mining Co., 6 miles southeast of Jackson, was the
second largest lode-gold producer in the district; concentrates from
its flotation mill were shipped to the cyanide plant of the Amador
Metals Reduction Co. at Jackson. Other principal producing lode
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mines were the Osborn at Altaville and the Dunton at Glencoe. The
Russell Gold Mining Co. developed its property 1 mile east of Angels
Camp and installed a 30-ton amalgamation and concentration plant.
The outstanding placer operations in the district were at the Cala-
veras Central (1 mile northeast of Angels Camp), the Vallecito West-
ern (3 miles east of Angels Camp), and the Lloyd (3 miles west of San
Andreas) drift mines. At the Vallecito Western mine 14,143 tons of
gravel yielded 2,729 ounces of gold and 315 ounces of silver, and at
the Lloyd mine approximately 12,000 tons of gravel yielded 802
ounces of gold and 124 ounces of silver. Among the more important
of the small placer operators were the Golden River drift mine near
Mokelumne Hill, the Rough Diamond surface placer in Chili Gulch,
and the Boundary Cone drift mine in Old Woman’s Gulch.

COLUSA COUNTY

The only producer in Colusa County in 1934 was the Gibson prop-
erty, 25 miles west of Williams in the Wilbur Springs district; a few
ounces of gold and silver were recovered from 56 tons of old tailings
treated in the 10-ton mill on the property.

DEL NORTE COUNTY

The metal output of Del Norte County in 1934 was 231 ounces of
gold and 20 ounces of silver, valued together at $8,091. The only
sizable placer mine was the Big Cut on Hurdy Gurdy Creek in the
Big Flat district near Crescent City, which yielded 124 -ounces of
gold and 9 ounces of silver. In the French Hill district the Bee lode
mine on the Illinois River treated 179 tons of ore by amalgamation
and concentration in its 25-ton mill. The rest of the county output
was from small placer operations in the French Hill and Smith River

districts. .
ELDORADO COUNTY

- —Eldorado County produced 89,505 ounces of gold, 9,335 ounces of ~

silver, 4,281 pounds of copper, and 176 pounds of lead in 1934, valued
in all at $1;387,094, an increase of 156 percent over $542,577 in 1933.
Eldorado ranked fifth among the counties in total value of output in
1934.

. East Belt district—The largest lode producers in the East Belt
district of Eldorado County in 1934 were the Middle End and Hum-
bug mines at Grizzly Flats. The Cooley drift mine at Volcanoville
was the only sizable producer of placer gold; 1,480 tons of gravel from
this property yielded 137 ounces of gold and 18 ounces of silver.

Mother Lode district..—The Montezuma mine, 7 miles south of
El Dorado, was the largest lode producer in Eldorado County in 1934.
At this mine the flotation mill was enlarged to a capacity of 240 tons,
and 61,107 tons of ore were treated. The ore was crushed to minus
2-inch size and ground in two Marcy mills to 65-mesh. Free gold
was recovered by hydraulic traps between the ball mills and classi-
fiers, the overflow from which passed to flotation cells through launders
lined with corduroy. Concentrates were shipped to the Garfield
(Utah) and Selby (Calif.) smelters. The mine is developed by an
inclined shaft 1,500 feet deep and 7,646 feet of drifts and raises. The
second largest lode producer in the county was the Alpine mine of the
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Beebe Gold Mining Co. at Georgetown, and approximately 64,300
tons of ore were treated in the 200-ton flotation mill at this property.
The ore is ground to 60-mesh in a Hadsell mill and concentrated by
Kraut flotation machines; the concentrates are ground to 300-mesh
before they are cyanided in a 20-ton plant. The Sliger mine of the
Middle Fork Gold Mining Co., 8 miles east of Auburn, was the third
largest producer of lode gold in the county; 23,203 tons of ore were
treated, and the concentrates were shipped to the Selby smelter. The
mine is equipped with a 100-ton flotation mill. Primary crushing
is effected by a jaw crusher and a Symons cone crusher and secondary
crushing by a Hardinge ball mill. Grinding is done in an Allis-
Chalmers and a Hardinge ball mill, the latter in closed circuit with a
Dorr classifier from which the discharge goes to a Kraut flotation
plant with 4 primary, 2 rougher, and 2 cleaner cells. The Black Oak
mine, 20 miles east of Auburn, was the fourth largest producer of lode
gold in the county; it is equipped with an 8-stamp mill which treated
1,580 tons of ore during the year. The more important small lode
producers were the Kelsey mine, 4} miles north of Placerville, where a
100-ton flotation mill treated 8,443 tons of ore during the year; the
Crystal mine with an output of 1,736 tons of ore; and the Slate Moun-
tain mine, 20 miles northeast of Placerville, where 1,313 tons of ore
were treated in its 10-stamp mill and 1,000 feet of development work
were done. The largest producer of placer gold in the county was the
Canyon Creek dredge on the Gold Bug, Hickman, and Blue Rock
claims near Georgetown; it is equipped with thirty-five 3-cubic foot
buckets and handled 255,867 cubic yards of gravel during the year.

Rescue district—The Gold Reserve mine, 4 miles north of Shingle
Springs, was the only lode mine operating in the Rescue district in
1934; approximately 27,800 tons of ore were treated. The property
is equipped with a 100-ton cyanide plant, and the ore is ground in a
mercuric cyanide solution by a system known as the ‘“Vandercook
mercuric cyanide process.”’

FRESNO COUNTY

The metal output of Fresno County in 1934 was 689 ounces of
gold, 135 ounces of silver, and 155 pounds of copper, valued in all
at $24,165, compared with an output valued at $19,507 in 1933.
Over 85 percent of the total value in 1934 came from the Friant
district where the Grant Service Rock placer, the largest producer,
yielded 233 ounces of gold and 39 ounces of silver from approximately
81,000 cubic yards of bench gravel. The gravel was mined by a
drag-line excavator operated by steam and was washed and sized for
commercial use.

HUMBOLDT COUNTY

The entire production in Humboldt County in both 1934 and 1933
was derived from placers; it totaled 829 ounces of gold and 124 ounces
of silver in 1934, valued together at $29,058, compared with $5,913
in gold and silver in 1933. Beach sands in the Gold Bluff district
yielded 39 ounces of gold and 4 ounces of silver. The Orleans district
yielded 756 ounces of gold and 115 ounces of silver. The outstanding
producer was the Pearch mine near Orleans from which 50,520 cubic
yards of gravel were hydraulicked. Several small placer operations
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in the Weitchpec district yielded a total of 34 ounces of gold and 5
ounces of silver.
IMPERIAL COUNTY

The metal output of Imperial County in 1934 comprised 285 ounces
of gold and 110 ounces of silver, valued together at $10,044, compared
with- $6,369 in gold and silver in 1933." The principal production in
1934 was from the Cargo Muchacho district where four small lode
properties yielded 253 ounces of gold and 105 ounces of silver; a few
small placer operations in this district and in the Mesquite and
Picacho districts contributed the remainder of the county output.

INYO COUNTY

The output of Inyo County in 1934 was 7,614 ounces of gold,
40,130 ounces of silver, 35,849 pounds of copper, 553,007 pounds of
lead, and 721,719 pounds of zinc, valued in all at $346,415, an increase
of 236 percent over $103,124 in 1933.

Carbonate district.—The Carbonate mine 40 miles northeast of
Zabriskie shipped 220 tons of lead ore in 1934 to the Selby smelter.

Cerro Gordo district.—From the Estelle-Cerro Gordo mine, 5 miles
east of Keeler, the largest producer in the Cerro Gordo district in
1934, 1,559 tons of lead and zinc ores were shipped to the Selby and
Richmond (Calif.) smelters and to Grasselli, Ind. From the Santa
Rosa mine, 26 miles east of Keeler, 431 tons of silver-lead ore were
shipped to the Midvale smelter. The total output of the district
was 2,065 tons of ore yielding 151 ounces of gold, 24,048 ounces of
silver, 20,679 pounds of copper, 405,992 pounds of lead, and 721,719
pounds of zine. The Cerro Gordo was the only zinc-producing
district in the State in 1934.

Chidago district.—The Cardinal mine, 21 miles southwest of Bishop,
was the largest gold producer in Inyo County in 1934. The Cardinal
Gold Mining Co. built a 150-ton flotation mill during the year and
treated 16,924 tons of ore and 54 tons of old tailings; concentrates

were shipped to the Midvale smelter.

Chloride ClLiff district.—The output of the Chloride Cliff district
{n 1913\>I4 came largely from the McCrea group of mines west of Rhyo-

ite, Nev.

Coso district.—The Max Welton and Wm. P. Stratton (Ross) lode
mines were the leading producers in the Coso district in 1934.

Darwin district.—The principal producers in the Darwin district
in 1934 were the Eagle and Coffin lode mines.

Fish Springs distrect.—The Cleveland mine near Bigpine made the
largest output in the Fish Springs district in 1934; 148 tons of ore
yie%ding 386 ounces of gold, 306 ounces of silver, and 553 pounds of
copper were shipped to the Midvale smelter. At the Commetti mine
65 tons of ore were treated in a 3-stamp mill before leasing operations
were suspended in February.

Lone Pine district.—From the Big Horn mine, 16 miles east of Lone
Pine, 42 tons of ore were shipped in 1934 to the Midvale smelter;
140 ounces of gold, 647 ounces of silver, 922 pounds of copper, and
6,900 pounds o%lead were recovered, and the property was the largest
producer in the Lone Pine district. A 10-ton amalgamation mill was
installsd at the Finance mine near Keeler, and 317 tons of ore were
treated.
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South Park district.—Virtually all the output in the South Park
district in 1934 was from lode mines; the Mizpah and Radcliff were
the leading producers.

Union district.—The Reward (Brown Monster) mine yielded
virtually all the lode output of the Union district in 1934. The placer
production was derived by dry washing at the Last Chance mine
northeast of Kearsarge.

White Mountain district.—The entire output of the White Mountain
district in 1934 was from lode mines. The Poleta mine, 8 miles east
of Bishop, was by far the largest producer; 441 tons of ore were treated
in its 15-ton amalgamation and flotation plant and yielded 322
ounces of gold, 157 ounces of silver, 225 pounds of copper, and 353
pounds of lead; the 24 tons of concentrates produced were shipped to
the Midvale smelter. The Southern Bell and Century mines near
Laws were the next largest producers; the former treated 110 tons
of ore by amalgamation in its 3-stamp mill, and the latter shipped
48 tons of ore to the Burton Bros. cyanide plant at Rosamond.

KERN COUNTY

The metal production of Kern County in 1934 was 29,237 ounces
of gold, 113,646 ounces of silver, 3,511 pounds of copper, and 10,929
pounds of lead, valued in all at $1,096,002, an increase of 150 percent
over $438,394 in 1933. Kern ranked seventh among the counties in
total value of output in 1934.

Agua Caliente district.—The Hart mine, 9 miles east of Caliente, was
the only sizable producer in the Agua Caliente district in 1934; at
this property 250 tons of ore were treated in a 12-foot arrastre and
yielded 193 ounces of gold and 75 ounces of silver.

Cove district.—Virtually the entire output of the Cove district in
1934 came from the Big Blue mine, 50 miles east of Bakersfield. The
property is equipped with a 100-ton flotation mill which treated
20,134 tons of ore yielding 234 tons of concentrates.

Goler district.—The output of the Goler district in 1934 was derived
from small placer operations. The largest producer was the Fine Gold
group in Goler Gulch, 6 miles north of Randsburg; it is a drift mine
and yielded 112 ounces of gold and 18 ounces of silver from 700 cubic
yards of gravel.

Greenhorn Mountain district.—The principal output in the Green-
horn Mountain district in 1934 came from small lode operations.
The largest producer was the Stonewall mine 45 miles west from Sho-
shone; it yielded 57 ounces of gold and 15 ounces of silver from
about 90 tons of ore treated in an arrastre.

Mojave district.—The larger part of the gold and silver produced
in the Mojave district in 1934 came from lode mines. The leading
producer in the district was the Silver Queen mine on Soledad Moun-
tain; it was discovered in the spring of 1933 and was heralded as one
of the most important mining strikes in California in recent years.
In 1934, 567 tons of ore from this property were treated at the Burton
Bros. cyanide plant at Rosamond, and 9,755 tons were shipped to
smelters at Selby, Calif., Tooele and Midvale, Utah, and Tacoma,
Wash. The second largest producer, the Tropico mine 14 miles north
of Rosamond, produced 6,965 tons of ore which was cyanided in the
Burton Bros. 80-ton plant. The ore was ground to 30-mesh in cyanide
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solution, after which it was classified, the sands leached, the slimes
agitated, and the solutions precipitated on zinc shavings.

Pioneer district.—The bulk of the output of the Pioneer district
in 1934 came from lode mines. The principal producers were the
Glenn Olive, 57 miles east of Bakersfield, where 391 tons of ore were
treated in a 10-stamp mill; the Keyes near Isabella; and the Monarch,
45 miles northeast of Bakersfield, where a 2-stamp mill treated 80
t(f)ns lodf ore. The New Gold placer at Isabella produced 40 ounces
of gold.

Rademacher district—The only sizable producer in the Rademacher
district in 1934 was the Bung Hole lode mine. A few small placer
operations produced 19 ounces of gold by dry washing.

Randsburg district.—In the Randsburg district of Kern County the
largest producer in 1934 was the Yellow Aster mine about 12 miles
north of Randsburg. During the early part of the year the Rands-
burg-Aster Gold Mining Co. treated approximately 44,400 tons of
old tailings from this mine in its 150-ton cyanide plant before selling
its holdings to the Anglo-American Mining Co. in October. The
Anglo-American Mining Co. remodeled the mill at the property into
a 250-ton amalgamation and flotation plant and increased the capacity
of the cyanide plant to 200 tons; 39,516 tons of ore and 17,899 tons
of old tailings were treated, and 129 tons of concentrates were shipped
to the Selby smelter. The ore, crushed to 1%-inch size, was stamped
to pass a 40-mesh screen; after amalgamation it was floated without
regrinding. The tailings were leached without regrinding.

The second largest producer in the district was the King Solomon
mine at Randsburg. The property was operated with lessees by
the International Mining & Milling Co., and 7,544 tons of ore and
5,423 tons of old tailings were treated; the latter were cyanided in
two small leaching vats of 9- and 18-ton capacity, respectively. The
third largest producer was the Susanna mine, from which 11,057
tons of ore were shipped to the Burton Bros. cyanide plant at Rosa-

mond. _ The fourth largest producer was the Buckboard mine, where -

approximately 6,000 tons of crude ore were crushed in a 10-stamp
mill and treated by amalgamation and 1,200 tons of old tailings were
cyanided in a small leaching plant. These four mines produced a
total of 10,241 ounces of gold and 4,698 ounces of silver. Many
small placer operations in the district yielded a total of 525 ounces
of gold and 96 ounces of silver.

Other districts.—The Black Bob, China Grade, Clear Creek,
Long Tom, Piute, and Woody districts produced a total of 401 ounces
of gold, 2,478 ounces of silver, and 107 pounds of copper from various
small lode and placer properties.

KINGS COUNTY

In 1934 Kings County produced 20 ounces of gold valued at $694
and a few ounces of silver from two small lode mmes in the Hanford
district.

LASSEN COUNTY

The metal output of Lassen County in 1934 came from the Hayden
Hill district and comprised 420 ounces of gold, 430 ounces of silver,
and 177 pounds of copper, valued in all at $14,981, compared with



178 MINERALS YEARBOOK, 1935

a county output valued at $8,466 in 1933. The largest producers
were the Juniper 20 miles east of Bieber and the Honey Lake near
Doyle; the ore from both properties was shipped to smelters.

LOS ANGELES COUNTY

Los Angeles County produced 1,657 ounces of gold, 827 ounces
of silver, 495 pounds of copper, and 4,026 pounds of lead in 1934,
valued in all at $58,648, compared with an output valued at $16,098
in 1933.

Cedar district.—The only sizable output of gold in the Cedar district
in 1934 was credited to the Governor (New York) lode mine 3 miles
north of Acton.

Pacoima district—The sole producer in the Pacoima district in
1934 was the Allison lode mine 24 miles northeast of Glendora,
which was operated continuously; 97 ounces of gold and 29 ounces
of silver were recovered from 800 tons of ore ground in a 20-ton ball
mill and amalgamated in a bowl-type amalgamator.

San Gabriel district.—The Stanley-Miller lode mine 30 miles south-
west of Glendora was the largest producer in the San Gabriel district
in 1934; 38 ounces of gold and 10 ounces of silver were recovered from
210 tons of ore treated by amalgamation. Placer operations along
the San Gabriel River yielded 802 ounces of gold and 199 ounces
of silver—most of the district output.

Valyermo district.—The only producer in the Valyermo district in
1934 was the Big Horn lode mine at Valyermo, which yielded several
hundred ounces of gold and a little silver, copper, and lead.

Other districts.—In the Azusa and Saugus districts in 1934 a few
small lode and placer mines produced 82 ounces of gold and 9 ounces

of silver.
MADERA COUNTY

The output of Madera County in 1934 was 377 ounces of gold and
107 ounces of silver, valued together at $13,232, compared. with
an output valued at $9,907 in 1933.

Potter Ridge district.—Nearly two thirds of the county gold produc-
tion in 1934 came from the Potter Ridge district. The largest pro-
ducers were the Enterprise mine 3 miles northeast of Grub Gulch,
where 178 tons of ore were treated in a 10-stamp mill, and the Spangler
mine 9 miles northeast of Raymond, where 200 tons of ore treated in a
2-stamp mill yielded 29 ounces of gold and 16 ounces of silver. More
than half the district gold output came from small placer operations.

Other districts.—An output of 134 ounces of gold and 50 ounces of
silver was made in 1934 by small lode and placer mines in the Coarse
Gold, Daulton, and Hildreth districts.

MARIPOSA COUNTY

Mariposa County produced 14,805 ounces of gold, 4,971 ounces of
silver, and 1,021 pounds of copper in 1934, valued in all at $520,739,
an increase of 104 percent over $255,790 in 1933.

Colorado district.—The only sizable production in the Colorado
district in 1934 was from the Buffalo mine 8 miles northeast of
Mariposa, which yielded several hundred ounces of gold and a small
quantity of silver. The Malone mine 7 miles northeast of Mariposa
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and the Eureka mine near Midpines produced less than 50 ounces of
gold each.

Hite Cove district.—The output of the Hite Cove district in 1934
was derived from the Original mine on the Merced River 6 miles
west of El Portal and the Feliciana mine 10 miles north of Maripcsa.

Hunter Valley district.—The largest producer in the Hunter Velley
district in 1934 was the Pyramid mine near Merced Falls, where
200 tons of ore were treated in a 5-stamp mill; the second was the
Ruth Pierce mine 4 miles east of Hornitos, where 5,0C0 tons of old
tailings were cyanided in two 15-ton tanks and yielded 284 curces cf
gold and 164 ounces of silver; and the third was the Orange Blossom
mine near Hornitos. More than half the district placcr yield came
from the Martinez mine 7 miles east of Hornitos.

Mother Lode district.—The outstanding producer in the Mcther
Lode district of Mariposa County in 1934 was the Pacific Mining Co.,
which operated the Pine Tree and Josephine mines 2} miles south of
Bagby. The company treated in its 100-ton flotation mill 32,4C0
tons of ore yielding 5,877 ounces of gold, 1,525 ounces of silver, and
924 pounds of copper; the concentrates (476 tons) were shipped to
the Selby and Tacoma smelters. The ore was crushed to 2%-inch
size, ground to €0-mesh in a Hardinge ball mill, classified by a Dorr
classifier, and floated in 4 rougher cells, 2 scalper cells, and 2 cleaner
cells (Kraut). During the year 1,545 feet of development work were
done in the mine. The next largest producers were the Doss mine
3 miles south of Hornitos and the Virginia mine 3 miles south of
Coulterville. There was a little placer mining on Bear, Cottonwood,
Mazxwell, Mariposa, and Sherlock Creeks.

Quartzburg district.—The only sizable producers in the Quartzburg
district in 1934 were the Duncan mine 8 miles west of Hornitos,
where 600 tons of dump ore were treated by amalgamation, and the
Jumper mine 9 miles southeast of Bagby, where 60 tons of ore were
treated by amalgamation. The Jumper mine was operated 9 months.

——White Rock district—The only producer in-the White Rock district—— -

in 1934 was the Red Flag placer mine on Mariposa Creek near
Chowchilla, where 2,500 cubic yards of gravel handled between
March 1 and May 1 yielded 22 ounces of gold and 1 ounce of silver.

Whitlock district.—The Diltz mine 10 miles south of Mariposa was
the outstanding producer in the Whitlock district in 1934. It was
operated throughout the year, and development work comprised 200

feet of shaft and about 400 feet of drifts and raises; the 50-ton stamp

mill treated 9,632 tons of ore by amalgamation. The Miners Hope
(Spread Eagle group) mine 7 miles northwest of Mariposa produced
602 tons of ore which was treated by amalgamation in its 5-stamp
mill. The Ramsden (B & M) mine near Mariposa produced con-
siderable ore also. '

MERCED COUNTY

The only mining in Merced County in 1934 was at placers in the
Snelling district and yielded 17,130 ounces of gold and 1,625 ounces
of silver, valued together at $599,746, an increase of 33 percent over
$451,633 in placer gold and silver in 1933. Merced ranked tenth
among the counties in total value of output in 1934. - Virtually all
the production was from the dredges of the Yuba Consolidated Gold

4744—35——13
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TFields and the Snelling Gold Dredging Co. The former company
operated ground 4 miles east of Snelling with a 9-cubic foot, 62-
bucket electric dredge having a daily capacity of 7,500 cubic yards
and handled 2,687,706 cubic yards of gravel. The latter company
ran a 6%-cubic foot, 66-bucket electric dredge with a daily capacity
of 6,000 cubic yards and handled 3,152,465 cubic yards of gravel.
There was also a small yield of platinum metals from the district.

MODOC COUNTY

The metal output of Modoc County in 1934 was 181 ounces of gold
and 103 ounces of silver, valued together at $6,390, compared with
$1,359 in gold and silver in 1933. Several small lode and placer
mines in the Winters and High Grade districts supplied. the entire

output in 1934.
. MONO COUNTY

Mono County produced 1,605 ounces of gold, 21,255 ounces of
silver, 495 pounds of copper, and 7,487 pounds of lead in 1934,
valued in all at $76,614, compared with an output valued at $34,595
in 1933.

Blind Springs district.—The only output in the Blind Springs
district in 1934 was 2 tons of ore shipped from the Comanche mine
near Benton to a smelter.

Bodie district.—The largest producer in the Bodie district in 1934
was the Standard mine 45 miles from Thorne, Nev. This property
is equipped with a 20-stamp mill that treated 616 tons of ore by amal-
gamation and concentration; 10 tons of concentrates were shipped to
the Selby smelter. The next largest producer was the Casa Diablo
(Blue Bird) mine 24 miles northwest of Laws, from which 19 tons of
ore were shipped to the custom cyanide plant of Burton Bros. at
Rosamond and 76 tons to the smelter at Midvale. The third largest
producer was the Syndicate mine, adjoining the Standard mine on
the north.

Chidago district.—The entire output of the Chidago district in 1934
was from lode mines. The only sizable producer in the Mono
County section of the district was the Long Chance mine 14 miles
west of Hammil, from which 339 tons of ore were shipped to the
Olds and Beauregard custom flotation mill at Bishop and 223 tons
to smelters at Garfield and Midvale, with a total return of 408
ounces of gold, 643 ounces of silver, 294 pounds of copper, and 2,358
pounds of lead.

Homer district.—The only lode-gold production in the Homer
district in 1934 came from the Old Mexico mine 95 miles southeast of
Minden, Nev., from which 55 tons of ore shipped to the custom mill
at Bodie yielded 101 ounces of gold and 48 ounces of silver. The
rest of the district output came from placer operation.

Patterson district.—The only lode producer in the Patterson district
in 1934 was the Silverado mine 60 miles south of Minden, Nev.,
operated by the Sierra Consolidated Mines, Inc., which treated 1,714
tons of ore in its 50-ton all-slime cyanide plant and recovered 28,567
ounces of silver and 29 ounces of gold. The mine was in operation
from October 6 to December 31, and 2,000 feet of development work
were done.
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MONTEREY COUNTY

The production in Monterey County in 1934 was from the Los
Burros district and totaled 15 ounces of gold and 1 ounce of silver,
valued together at $518.

NEVADA COUNTY

Nevada County produced 203,678 ounces of gold, 314,309 ounces of
silver, 99,272 pounds of copper, and 129,869 pounds of lead in 1934,
* valued in all at $7,334,488, an increase of 55 percent over $4,740,600
in 1933. Nevada ranked first among the counties in total value of
output in both years.

French Corral district.—The Manzanita drift placer one-half mile
north of Nevada City, the only sizable producer in the French Corral
district in 1934, yielded 174 ounces of gold and 28 ounces of silver
from approximately 800 cubic yards of gravel.

Grass Valley-Nevada City district.—In 1934, as in 1933, the Grass
Valley-Nevada City district ranked first among the districts of the
State as a gold producer and in total value of metal output. The
metals produced in 1934 were valued at $6,922,845. The outstanding
producer was the Empire Star Mines Co., Ltd. (Empire, Pennsyl-
vania, North Star, Sultana, Murchie, and Zeibright lode mines), at
Grass Valley, which treated 352,813 tons of ore by amalgamation and
flotation; most of the cohcentrates produced were cyanided, but a few
hundred tons were shipped to the Selby smelter. The annual report
of the company for the year ended December 31, 1934, states that
development in the Empire, Pennsylvania, and North Star mines was
continued at a very high rate compared with the quantity of ore
mined. Over 25,000 feet of drifts, crosscuts, and raises were driven,
and 2,725 feet of diamond drilling were done. The Prescott Hill
shaft at the Sultana mine was reopened and unwatered. The new
ore body in the North Star mine was shown to extend upward from
the 8,600-foot level for about 1,100 feet along the dip where it pinches

out. An underground inclined shaft was collared at the 8,600-foot
level and sunk 200 feet, where it was still in ore; it was planned to
extend this incline 1,000 feet. The existence of 400,000 tons of
reasonably assured ore having an average content of 0.386 ounce of
gold per ton was reported as of January 1, 1935, compared with
257,000 tons containing 0.359 ounce per ton as of January 1, 1934,
notwithstanding an extraction during 1934 of 250,768 tons containing
0.370 ounce per ton. Leasers in the abandoned levels of the North
Star mine produced 23,217 tons of ore, from which 7,718 ounces of
gold were recovered. Total operating costs were $8.09 per ton in 1934
compared with $7.29 in 1933 and $6.97 in 1932. The increase in costs
was due to advances in wages and high development costs necessary
to maintain reserves. The Murchie mine produced 91,760 tons of ore
containing 0.350 ounce of gold and 1.28 ounces of silver per ton. The
ore showed continued depreciation in grade with increase in depth
from the 1,150- to the 1,600-foot (bottom) level. A vertical winze was
collared at the 1,600-foot level and was to be sunk to the 2,050-foot
level. Total operating costs.of producing concentrates at this property
were $7.24 per ton of ore, including development. The ratio of con-
centration was 46%:1 and the recovery 93.5 percent of the gold and
89.8 percent.of the silver. At the Zeibright mine 10,285 tons of ore
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milled had an average content of about 0.087 ounce of gold per ton.
A very large tonnage of such ore was reported available, and the
company believed that by selective mining the gold content of the
tonnage extracted could be maintained at about 0.10 ounce per ton.
The second largest producer in the district and lode-gold producer in
the State was the Idaho-Maryland mine at Grass Valley, operated by
the Idaho-Maryland Mines Co. The company treated 80,237 tons of
ore and 28,341 tons of old tailings by amalgamation and flotation;
some of the concentrates were cyanided, and some were shipped to
the Selby smelter. The following description of the operations of the °
company was extracted from its annual report for the year ended
December 31, 1934. During the year 80,237 tons of ore were produced
with a gross recovery per ton of $18.355 compared with $16.412 in
1933; the total tailing losses including those of the cyanide treatment
were $1.246, making a gross value per ton of ore mined of $19.601.
Of the total tonnage, 32,385 tons were derived from development and
47,852 tons from stoping operations. The Idaho-Maryland produced
63,690 tons, of 'which 18,950 tons were derived from development and
44,740 tons from stoping. Active development of the Brunswick mine
was begun in May, and during the remainder of the year 16,547 tons
of ore were produced, of which 13,435 tons were from development
and 3,112 tons from stoping. Operating expenditures, including
development, overhead, compensation insurance, taxes, metallurgical
experiments, and cost of alteration and repairs to plant and equip-
ment, were $11.028 per ton compared with $8.594 in 1933. This
increase of $2.434 1 cost per ton miiled was caused largely by in-
creased] wages, increased development work, a campaign of diamond
driling, and expansion of improvements and betterments. During
the year 12,488 feet of development were done compared with 7,490
feet in 1933. From this development 32,385 tons of ore and 47,852
tons of waste were produced. The development was accomplished at
an average cost of $4.950 per ton of ore milled compared with $3.245
in 1933 and increased the ore reserves by about 196,500 tons. In the
Idaho-Maryland the development extended the limits of known ore
bodies and developed for extraction blocks of ore between the 1,300-
and 1,000-foot levels. Development in the Brunswick mine consisted
of exposing known veins immediately adjacent to the shaft. A
cyanide plant with a daily capacity of 25 tons was completed for the
treatment of concentrates and placed in operation March 26. A fine-
grinding and flotation plant started operations in May. In September
additional milling capacity was needed, and construction of a coarse-
crushing unit was begun. This unit, including an 8- by 6-foot Marcy
mill, a Dorr classifier, and large ore bins, was completed in November,
and at the close of the year the plant was treating 225 tons of ore per
day from the Idaho-Maryland and tailings fcom the stock pile. The
tailings from the flotation plant contained 0.025 to 0.03 ounce of gold
per ton. At the end of the year the Brunswick mill was being operated
at a maximum capacity of 180 tons per day on ore from the Brunswick
miane, which began producing in June. The third largest producer in
the district was the Golden Center mine in Grass Valley, where a
total of 19,300 tons of ore was treated by amalgamation and concen-
tration and yielded 456 tons of concentrates which were shipped to
the Selby smelter. The mine is equipped with a 20-stamp mill and a
125-ton flotation unit. The discharge from the amalgamation plates
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is classified in a Simplex classifier in closed circuit with a ball mill
which grinds the coarse pulp. The classifier overflow is treated in two
4-cell flotation rougher units and a 2-cell cleaner unit, the tails from
which are returned to the roughers; the tails from the roughers are
cleaned on a concentrating table. The mine is developed by a 1,300-
foot inclined shaft and.about 20,000 feet of drifts, crosscuts, and
raises. Approximately 3,500 feet of development work were done in
1934. The fourth largest producer in the district was the Lava Cap
mine 5 miles east of Nevada City, from which 46,306 tons of ore were
treated by amalgamation and flotation, producing 2,447 tons of con-
centrates shipped to various smelters and yielding 6,514 ounces of
gold, 71,380 ounces of silver, 6,633 pounds of copper, and 996 pounds
of lead. The mine is equipped with a 300-ton flotation mill. During
1934 a thickener tank and a Denver flotation cell were added to the
mill equipment, and 8,500 feet of development work were done. The
fifth largest producer in the district was the Empress mine 5 miles
northwest of Grass Valley, acquired by the Republic Gold Mining
Corporation in October; 12,762 tons of ore were milled and yielded
258 tons of concentrates, which were shipped to the Selby smelter.
A new 200-ton flotation mill was begun in November. About 875
feet of drift, raises, and winzes were driven in 1934. Other lode mines
in the district having sizable yields were the Hoge, San Juan, and the
Canada Hill-Hussey-Ragan-Queen Lil group. The chief producer
among the placer operations was the Alta Hill drift ‘mine one-half
mile north of Grass Valley, which treated 9,400 cubic yards of gravel;
the property is equipped with a 100-ton screening and washing plant.
he mine was unwatered in March and operated continuously to the
end of the year; about 700 feet of drifts and raises were driven.
Washington district.—TLe largest producer in the Washington dis-
trict in 1934 was the Spanish mine, 21 miles northeast of Nevada
City, from which 26,415 tons of ore treated by cyanidation yielded
218 tons of concentrates shipped to the Selby smelter; the total recov-
ery was 5,778 ounces of gold, 48,173 ounces of silver, and 5,707 pounds

—of copper. The property is equipped with a 100-ton concentration
mwill and a 100-ton cyanide plant; the ore is treated by flotation, and
the tailings are cyanided. ~The mine and mill operated the entire
year. The second largest producer was the Ancho Erie mrine 30 miles
east of Graniteville; 6,409 tons of ore treated by amalgamation and
concentration in its 20-ton stamp wrill yielded 65 tons of concentrates,
which were shipped to smelters. The mine operated the entire year.
The outstanding placer operation was at the Omega mine 3 miles
southeast of Washington, where about 65,000 cubic yards of gravel
were hydraulicked. The Davis placer mine about 2 miles north of
Washington yielded 279 ounces of gold and 46 ounces of silver. River
Placers, Ltd., drove a 600-foot hard-rock tunnel to divert the Middle
Yuba River to permit excavation of its placer ground by an electric
- drag line; the property was in operation before the closé of the year
and made a small output.

You Bet district—The outstanding producer in the You Bet dis-
trict in 1934 was the You Bet hydraulic mine 13 miles east of Grass
Valley; 157,073 cubic yards of gravel were moved with two giants.
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ORANGE COUNTY

_ The only production in Orange County in 1934 was from placers
in the Lucas Canyon district which yielded 16 ounces of gold and 2
ounces of silver, valued together at $573. .

PLACER COUNTY

The metal output of Placer County in 1934 comprised 15,676 ounces
of gold, 10,808 ounces of silver, and 338 pounds of copper, valued in
all at $554,906, an increase of 230 percent over $168,249 in 1933.

Auburn district.—The principal gold producer in the Auburn dis-
trict in 1934 was the Crocker Ranch placer, where 3,500 cubic yards
of gravel were handled with a power shovel and screening plant.

Colfax district.—Practically all the gold and silver produced in the
Colfax district in 1934 came from very small placer operations. The
Annie Laurie mine 5% miles southeast of Colfax was the principal
lode producer.

Dairy Farm district.—The only producer in the Dairy Farm dis-
trict in 1934 was the Dairy Farm mine 11 miles north of Lincoln;
28,099 tons of ore were cyanided in a 100-ton plant. The ore was
crushed to approximately one-fourth-inch size before leaching, and
precipitation was effected in a Merrill-Crowe plant.

Dutch Flat district.—The Rawhide lode mine 5 miles east of Towle
yielded the largest output of gold in the Dutch Flat district in 1934;
the 50-ton mill at the property is equipped with a ball mill, amalga-
mating plates, and concentrating tables and treated 5,600 tons of ore
during the year. At the Black Hawk mine 4 miles from Towle 700
tons of ore were treated by amalgamation and concentration in 