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SUMMARIZED DATA OF ZINC PRODUCTION

Showing the Relation of Production in the United States to That of the World

By ELMER W. PEHRSON AND THE COMMON METALS DIvIsIoN

'Work on this manuscript completed iuly 1928.

INTRODUCTION

The production of zinc may be recorded either as the output of
the mines or as that of smelters and electrolytic plants. The former
record is more accurate as to the character and distribution of produc-
tion, the latter as to the amounts of zinc produced. Until recently,
however, the record of mine production of zinc has been far less
complete and less satisfactory in other ways than that of smelter
production,. so that it is necessary to adopt the latter as the basis of
compilations in this paper. The production of zinc will therefore be
understood to mean the metal output of smelters and electrolytic
plants unless mine production is specified.

The purposes of this paper are the presentation of (1) a single table
in which details of the world production of zinc from 1801 to 1927
are shown, (2) brief discussions of several aspects of world produc-
tion illustrated by tables and charts, and (3) brief summaries of the
production of continents and countries. This publication is a com-
panion report to Economic Paper 1, Summarized Data of Copper
Production, by C. E. Julihn and the common metals division.

lu the compilation of the table presenting the world production of
zinc several sources of information were used, the most important
of which were Mineral Resources of the United States; Production
and Properties of Zinc, by W. R. Ingalls (published 1902); Zink
und Cadmium, by Max Liebig (published 1913); publications of the
Metallgesellschaft and the Metallurgische Gesellschaft, of Frankfort;
the yearbooks of the American Bureau of Metal Statistics, nd Zinc
Production of the United States before 1882, by C E Siebenthal,
the latter published m the Bulletin of the American Zinc Institute,
July, 1919.

The first comprehensive summary of the world production of zinc
was compiled by W. R. Ingalls and presented in his book, Production

i
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and Properties of Zinc, in 1902. This summary contains complete
data from 1873 to 1900 and less complete data back to 1845 and has
been used extensively in the compilation presented herein. Data on
the production of Germany, Belgium, Russia, and Austria during the
early part of the nineteenth century are largely from Liebig's book.
From 1900 to 1926 the data (with few minor exceptions) have been
taken from the tables of world production given in Mineral Resources
of the United States. For 1927 the productions of all countries
except the United States were taken from the eighth annual yearbook
of the American Bureau of Metal Statistics.

For purposes of comparison and for illustrating the trend of
production it is desirable to bave completed figures on world produc-
tion for as many periods as possible. The author has therefore
resorted to estimates in several places where data were incomplete
or lacking, this being shown in each instance in Table 15.

For many years a large part of the zmc output has been produced
in countries other than those in which the ore was mined In con-
sequence, the record of zinc production does not show the true source
of the raw products Some countries that are important producers
of zmc produce no zmc ore, while other countries produce large
quantities of ore and very little metal. An endeavor has therefore
been made to indicate the relative importance of the mine and smelter
production of the various countries by brief comments and by a
table showing both the mine and smelter production in 1926. Some
countries report mine production as the recoverable zinc content of
the ores mined, others report total zinc content, and still others
report only the quantity of ores mined and fail to record the metal
content Then again, complete data are lacking concermng the
stocks of ore at mmes and smelters and the amount of ore in transit
and in process All of these things tend to make impossible the
preparation of tables of mine and smelter production that would be
súitable for minute comparisons.
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WORLD PRODUCTIONTOTAL AMOUNTS AND RATES OF
INCREASE

PRODUCTION BY DECADES

A comprehensive study of the world production of a metal must
necessarily be founded upon a systematic compilation of the amounts
that have been derived from various places of origin. Although
such a compilation for zinc has been made and is here presented as
Table 15, following page 47, many aspects of world production can be
shown best by supplementary tables of selected data. A number of
such tables follow, together with illustrative charts and brief comment
in the text. Table i shows the world production by decades.

TABL 1.World production of zinc by decades, 1801 to 190 (short tons)

Table i shows that throughout the 120 years ending with 1920 the
production per decade increased steadily. The average increase per
decade for the period 1841 to 1881 was 94.5 per cent; the average for
the next four decades was only 48.3 per cent. The average decade
increase for the 90 years 1831 to 1920 has been 69.5 per cent. This
rate is somewhat higher than that for copper during the same period.2

During the first half of the nineteenth century production increased
from less than 6,000 tons in the first decade .to nearly 367,000 tons in
the fifth decade, yet the latter production was more than doubled in
the following decade. The production of the last decade of the
century was in turn six times that of the sixth decade. The pro-
duction of the first half century was 635,000 tons and that of the
second half century 12,100,000 tons, an increase of 1,800 per cent.

'Julihn, C. E., Sunimajized Data of Copper Production: Econ. Paper 1, Bureau of MInes, 1928, p.3.

P&iod Production

Increase in annual
average

Amount Per cent

1801-1860 5,815 582

1811-1*20 14,120 1,412 830 142.6
1821-1830 98, 145 9,815 8,403 595. 1

1831-1840 130,676 15,068 5,253 .53.5
1841-1850 366,696 36,670 21,602 143.4

1801-1850 635,452

1851-1860 780,522 78, 052 41,382 i8
1861-1870
1871-1880

1,297,412
2,020,656

129,741
202,066

51,689
72,325

66.2 n
55.8 '°

1881-1890 3,339,780 333,978 131,912 65. 3

1891-1900 4,665.790 466, 579 132, 601 39. 7

1851-1900 12, 104, 160 E
o

12, 739,6121801-1900

1901-1910 7, 354,084 735, 408 268,829 57.6
1911-1920 9,622,832 962,283 226,875 30.8
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A further great increase oceimed in the ffrst decaEIe of the twentieth
century, when th production in amounted to nearly 58 per cent
of the entire rodThtikn of the ninetenth entury. The production
of th «d dctde was I per cent greater than that of the first

GUEE 1.-Average annual production of zinc, by decades, 1801-1920

decade, and was six hundred and eighty-two times the production of
the second decade of the nineteenth century. Figure 1 illustrates the
increase in production by decades.

PRODUCTION BY 5-YEAR PEBIODS AND BY YEARS

TABLs 2.-World production of zinc by 5-year periods, 18P1 to 19f5 (short tens)
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Period Production

Increase in annual
average

Amount Per cent

1821-1825 43,960 8,792.
1828-1830 54,185 10,807 2,045 23.3
1831-1835 58,525 11,707 870 8.0
1836-1840 92, 143 18,429 6, 722 57.4
1841-1845 143,906 29,781 10,352 66.2
1848-1850 222, 790 44,558 15, 777 54.8
1851-1855 321, 133 84,227 19,669 44.1
1855-1860 459, 389 91,878 27,651 43.0
1861-1865 662,571 112,514 20,636 22.5 "
1886-1870 734, 841 146, 968 34,454 30.6
1871-1875 852,792 170, 558 23,590 16.0
1876-1880 1, 167,864 233, 573 63,015 36.9
1881-1885 1,569,553 313,911 80,338 34.4
1886-1890 1,770, 227 354,045 40, 134 12.8
1891-1895 2,118, 578 429, 716 69,571 19.7
1896-1900 2,547,212 509,4.42 85,726 20.2
1901-1905 3,220,299 644,060 134,618 26.4
1906-1910 4, 135,785 828, 757 182,897 28.4 -
191 1-1915 5,019,243 1,003,849 177,092 21.4 '
1918-1920 4,603,589 990.718 -83, 131 -8.3
1921-1825 4,706,222 941,244 20,526 2.2
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Table 2 shows world production of zinc by 5-year periods and
indicates the effect of the World War on the trend of zinc production.
After a 5-year period during which the average annual production
exceeded 1,000,000 toñs (1911 to 1915), there was for the first time
sii,ce 1801 a 5-year period (1916 to 1920) during which production
fell below that of the preceding 5-year period. The effect of the post-
war economic distress is also noticeable in the very slight recovery in

FIuURE 2.-Average annual world production of zinc by 5-year periods, 1851-1925, and annual
average production of 1926 and 1927

No88.-For the fourth date above in the bottom row read "1870" Instead of " 1860."

production made during 1921 to 1925. The average increase per
5-year period during the 100 years ending with 1925 was 27.5 per cent.

Figure 2, showing the average annual production by 5-year periods
from 1851 to 1925 and the average of 1926 and 1927, indicates that
in the last two years.production has recovered to a rate ne&rly coin-
ciding with the pre-*ar trend.

TABLE 3.-WorLd production of zinc by years, 1871 to 19fd7 (short tons)
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Year Tons Year Tons Year Tons

1871 153,067 1890 379,042 1909 8M066
1872 .136, 791 1891 400,728 1910 893,046

1873 167,745 1892 416,292 1911 987,163

1874 181,787 1893 419, 176 1912 1,071,698
1875 193,402 1894 424,840 1913 1,111,717
1876 200,786 1895 457,542 1914 946,888
1877 228,256 1898 468,885 1915 901,777
1878 239,667 1897 490, 178 1916 1,079,155
1879 242,123 2698 518,327 1917 1,094,888
1880 257,032 1899 541,074 1918 907,078
1881 287,925 1909 528,748 1919 726,534
1882 307,754 1901 562,642 1920 795,914
1883 315,933 1902 603,437 1921 520,418
1884 323,483 1903 632,885 1922 786, 115

1885 329458 1904 693,340 1923 1,042,448
1886 329,423 1905 727,995 1924 1, 110,238
1887 337,416 1906 775,857 1925 1, 247, 003

1888 354,695 1907 813,830 1926 1,356, 160
1889 369,651 1908 796,986 1927 1,444,088
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Table 3, presenting the world production of zinc by years from
1871 to 1927, shows thM production increased with remarkable
regularity before the World War. The maximum pro-war output,
made in 1913, amounted to 1,112,000 tons.

At the beginning of the World War the large zinc industries of Ger-
many and Belgium wère demoralized, and in consequence world pro-

p

t.
I

duction declined sharply in 1914 and 1915. In 1915, however, the
price of zinc rose to over three times its pre-war level, causing a rapid
increase in production throughout the world outside of Europe. By
1916 and 1917 the world output had almost returned to the 1913
level, but the reaction caused by the ending of the war in 1918 was
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remarkable. By 1921 production had decreased to 520,000 tons, or
less than half that for 1917. Since 1921, however, the recovery in
zinc production has been decisive. In 1927, 1,444,000 tons of zinc
were produced, the highest annual production for all time. This is
equal to the total world production of the first 60 years of the nine-
teenth century.

Figure 3 shows the annual world production from 1871 to 1927 and
a trend line, ab, from 1891 to 1911. The latter is based upon a
moving average for five years. A straight-line extension from 1911
on the general course of the trend line is given as be. It should sug-
gest, approximately, the expectation of zinc production for the next
few years, nearly 1,700,000 tons being thus indicated for 1930. For
that year an even higher figure would be indicated by the trend of
the last five or six years, but the rapid rate of increase in production
by which they have been characterized may reasonably be expected
to diminish and to merge gradually into the long-time trend line.
As yet, however, the trend of 1923 to 1927 is persisting in 1928, in

PRODU iOtAMOtTN'IS AND RAT!iS OF INCREASE 7
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l'bIrRE 4.Graph showing the percentage increase in world production ol zinc
by quarter centuries, 1826-1925, and the theoretical increase for 1926-iSfQ
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which production during the first six months indicates a total of
1,537,000 tons for the year.

If the trend of increase shown by the line bc continued indefinitely,
the annual production would be over 2,400,000 tons by 1950, and
the production for the quarter century 1926 to 1950 would be in the
neighborhood of 49,000,000 tons, an increase of about 120 per cent
from the production of 1901 to. 1925. Since the continuance of this
rate involves such enormous tonnages, it can hardly be doubted that
the rate of increase must diminish in the near future, although the
amount of yearly output may continue to increase indefinitely. The
relation of the increase indicated above to the percentage increases
of the four preceding quarter centuries is shown in Figure 4.

MONTHLY AND DAILY PRODUCTION

Table 4 presents the monthly production and average daily r&to
of production from January, 1926, to June, 1928, as reported by the
American Bureau of Metal Statistics. The figures given represent
about 97 per cent of the total world output.

TABLII 4.-Reported world production of zinc, by months, with average daily rates,
January, 19116, to June, 19118 (short tons)

1926 1927 1928

Monthly
production

Daily
rate

Monthly
production

Daily
rate

Monthly
production

Daily
rate

anuary 112,037 3,614 121,222 3, 910 125,339 4,043
yebruary 107,352 3,834 111,501 3,982 120,054 4,140
March 115, 086 3, 712 123,852 3,995 132,014 4,269
April 112,653 3,755 110, 363 3,879 126,345 4,212
May 111,953 3,611 119,839 3,866 127,476 4, 112
June - 103,467 3,449 116,533 3,884 123,880 4,129
July 104, 378 3, 867 116, 175 3, 748
August 109,086 3,516 117,886 3,803
September 107,673 3, 589 114,719 3,824
October 114,353 3,689 121,176 3,909
November 114,146 3,804 119,665 3,988
December 118,591 3,826 127,085 4,100

Total 1,326,697 1,425,996
Average 110,558 3,634 118,833 3,07



MMAIIZD DATA OF ZTNC PRODtTCTÏON

WORLD PRODUCTION BY CONTINENTS AND COUNTRIES

CONTINENTS

Table 5 shows that world production of zinc for the 127 years
since the end of the eighteenth century was over 37,000,000 tons,
nearly 24,500,000 tons, or 66 per cent, of which were derived from
Europe. North America produced nearly 12,000,000 tons, Aus-
tralia and Asia each produced less than 500,000 tons, and Africa
less than 1,000 tons, while there was no production from South
America.

TABLE 5.-Total world production of zinc, 1801 to 19d7 (short torus)

The change in relative importance of the continents in zinc pro-
duction is shown in Table 6, in which various periods are compared,
and in Figure 5, which shows the percentage of the world's output
of zinc contributed by each continent during 1801 to 1900, 1901 to
1925, 1927, and 1801 to 1927.

TABLSI 6.-Production of zinc by continents during various periods (short tons)

Country Quautty Country Quantity

North America: Europe-Continued.
Unftd States 11,617, 0(18 31.21 Nor'ay 76. 34.1 0.21
Canada 341,927 .92 Swedeal 76,5(18 .21
Mexico 14, 097 .04 Belgium.. 7,898,636 19.34

Total, North America 11,973,632 32.17 Total, Europe 24,550,791 60.98

Europe: Asia:
Great BrItain 2,247,505 (1.04 .1apan 329,404 .48
l'rauco 1, 968,041 0.29 Chica 3,519 .01
AustrIa 443, 066 1.19 Indo-ChIna 4,694 .01
Czechoslovakia 33,750 .09

337,617 .91Yugoslavia 18, 315 .05 Total, Asia
Italy 48,076 .12

551,379 94SpaIn 481, 418 1.29 Australasia
Poland 713, 471 1.92

529 06Germany 10,363,517 27.85 Africa-Northern Rhodesla..
Russia and Siberia 415, 806 1. 12

37, 22.948 100.00Netherlands 473, 492 1.27 World total

Period
Nuin-
berof
years

World North America South America

Quantity Per cent Quantity Per cant Quantity Per cant

1801-1825 25 63,895 100
1806-1880 25 571,557 100
1851-1875 25 2,930, 726 100 82,170 2.80
1870-1900 25 9, 173,434 100 1,511,948 16.48
1901-1925 25 21,683, 138 100 9,019,682 41.60
1926-1927 2 2,800, 198 100 1,359,832 48.56
1801-1927 127 37,223,948 100 11,973, 632 32. 17

Europe Asia Australasia Africa
IPeriod

Quantity Per cant Quantl8y Por cant Quantity Per cent Quent4y Per cent

1801-4825 83,895 10000
1826-1850 571,557 100.00
1851-1875 2,848,556 97.20
1876-1909 7,561 486 83. 52
1901-1925 12 123,062 55.91 298,469 1.37 244,061 1. 12 264 0.06
1920-1927 1,291,635 48. 13 41, 148 1.47 107,318 3.83 265 .01
1801-4027 24,558, 791 65.98 337,617 .01 861,379 .94 589. .00
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Duriflg the first half of the niiieteent1 century the world's entire
output of zinc came from Europe. North America began producing
in the third quarter of the century. About 16.5 per cent of the
world output during the fourth quarter was produced in North
America. From 1901 to 1925 Australia and Asia were added to

1801-1928
SOUTH AMERICA 0.0%
AFRICA .0%

NORTH AMERICA
46.61%

1801-1527 ¿827

SOUTH AMERICA 0.007e SOUTH AMERICA 0.00%
AFRICA .00 % AFRICA .00%

PI0URE 5.Relativo importance of the continents in the world's production of zinc during varloug
periods

the list of zinc-producing continents. Europe produced nearly
56 per cent of the world output. North America 41.6 per cent, Asia
1.37 per cent, and Australia 1.12 per cent. Africa produced only a
few hundred tons and South America none. North America was
the chief producer from 1915 to 1926, but in 1927 Europe took the
lead again. Duriag the 2-year period 1926 and 1927 North America

1801-1500
SOUTH AMERICA 0.0 %
ASIA .0%
AUSTRALASIA .0%
AFRICA .0
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WORLD PRODTY(NON BY CO TNTS ANT) COtY'ridES il
produced 48.6 per cent and Enrope 46.1 per cent; Australia increased
in importance with a production of 3.8 per cent of the world total,
while Asia remained about the same with 1.5 per cent. Africa pro-
duced only a few hundred tons and South America none.

Figure 6 shows the geographical distribution of the 1926 smelter
production.

The relative importance of the continents with respect to the
production of zinc ores is somewhat different, as can be seen from
Figure 7, which compares the mine and smelter production for 1926.
Australia and Asia produced considerably more zinc ore than zinc.
South America and Africa, with practically no output of metallic zinc,
produced 1.9 and 2.5 per cent, respectively, of the world's supply- of

NORTH AMERICA \ NORTH AMERICA
50.6% 56.2%

AUSTRALASIA 3.

S'

3'

EU R OP E
43.9%

SMELTER PRODUCT

AFRICA
SOUTH AMERICA

ON MINE PRODUCTION

0.0%
.0%

Fceuns 7.-Contrast of world's mine and smelter production in 1926, by continents

zinc ore. On the other hand, the mine production of Europe was only
a little over half of the smelter production. The mine and smelter pro-
duction of North America wore for all practical purposes about equal.

Figure 8 shows the geographical distribution of the 1926 mine
production.

COUNTRIES

TABLE 7.-Percentage of world production of zinc from important producing
count riez

Country
NIne-
teenih

century,
loO years

1901 to

25 yesrs

1801 to
1921,

127 years

United States 12.5 40.7 1 43.2 31.2
Germany 42.5 21.9 I 6.0 27.9
BelgIum 28.5 15.7 15. 5 19 3
Great BrItain 7.4 5.7 2.4 6.0
France 5.4 5. 1 6. 1 5.3
roland 1.9 lOES 1.9
Canada 1.0 4.8 .8
Australia 1. 1 3. 8 .9

Total 94.6 93. 1 92.8 83.4
All others 5.4 8.9 7.4 6.5

World 190.0 100.0 100.0 100.0
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The greater part of the world's supply of zinc has been produce4
by five countries-United States, Germany, Belgium, Great Britain,
and France. During the nineteenth century Germany ranked firsts
with a production that exceeded the combined output of Belgium
and the United Sta.tes, which ranked second and third. From 901
to 1925 the United States was the leading producer, about equaling
the combined output of Germany, Belgium, and Great Britain, the
second, third, and fourth largest producers. During 1926 and. 1927
the United States maintained first place, with a percentage stili
greater than the average for the preceding 25 years. Germany fell
from second to fifth place, due to territorial losses after the World
War. Belgium obtained second place witk approximately the same
percentage as during the period 1901 to 1925.

Table 8 shows the production and relative importance of all the
zinc-producing countries during various periods from 1801 to 1927.
Figure 9 compares the total outputs of producing countries during the
nineteenth century with those of the first quarter of the twentieth
ceatury. Figure 10 compares the average annual outputs of the
countries from 1901 to 1925 With the 1927 productions.

Figure 6, previously referred to under "Continents," shows the
geographical distribution of 1926 smelter production.

TABLE 8.-World production of zinc by continents and countrie8 during 1801 to
1900, 1901 to 1925, 1926, and 1927 (short tons)

Nmeteetb cen-
tury, 1801 to 1900

First quarter of twen-
tieth century, 1901 to 1925

673,133 46.61

91,1;. 6.31

Quan-
tity

Per
cent of
total

592,51 41.09
73,528 5.09
7,;: .49

46,893 3.25

18,346
165,755
92,706
2,568

28,955
6,614
5,071

223,686 15.42

4,079 .28
3,511 24
8,148, .50

1.27
11.48
6.42
.18

2.01
.40
-35

696,4371 48.23

Q
tity

Per
cezLtof
total

Quan-
tity

Annual
aver-
age

Per
cent of
total

Quan-
tity

Per
cent of
total

NOrth America:
United State&
Canada

1,594, 118 2.51 8,812,512
206,672

352, . '
8,267

40.65
.95

615,
61,727

46.61
4.55

Mexico .01 - 6, .48

Total, North Amer-
lca_ 1,594, 118 12.11 9,019, 682 360,787 41.601 688,699 50.64

South America
europe:

Greatßritain 942,1' 7.40 1,238,344 49,' 5.71 20,148 L49J'nee 089,334 5.41 1,107,734 44," 5.11 79,868 5.
Austria 199,906 1.57 242,1;' 9,726 1.12
Czechoslovakia 26,144 1,046 .12 3,527 .26
Yugoslavia 12, 185 487 .06 2,619 .19
Italy 1,43 .01 28,079 1, 123 .13 8,417

1.11 253,041 10,122 1. 17 17,799 1.31
411,315 16,453 1.90 135,401 10.06

Germany 5,457, ; 42.84 4,739, 57 189,583 21.86 75,279 5.15
Russia and Siberia 243,413 1.91 167,843 6,702 .77 2,981 .15
Netherlsuds 46,044 .38 371,1;' 14,846 L71 27,333 2.
Norway 63,820 2,553 .29 5,907 .44
Sweden 66,1 2,648 .31 5,291 .39
Be1gium__ 3, 37Z 963 26.48 3,394,309 135,775 15.65 215,61: 15.

Total, Zurope 11, 145,484 87.49 12,122,662 484,907 55.911 595,198 43.89

1920 1927



FIGURE 8.Woild distribution or mitie I)rocIUCtiu1 or zinc, 19Z0

Economie Paper 2

rrE'TT

)
R/$5/A::,ßER/A
OL A/VO
8. -54

;!CE

RHOfA
0.01%

PRODUCT/ON

PRODUCT/ON

SCALE:

jJ8tP6EN

SWEDL

IY
.OF

Oi

'?'

'

S '

.I
cz:;,:
L/c_$_

$3

E (IROPE
5: /4/

I

' (
G,t5J,:

.

4

RMA
5. 03

:

H
o

s

?
(cL0/2

/SS
/A/STqAL/A

'(
9.84;,

\\

NW
CALsOcWIAO.O#%

4

I

i Z

\uA'/TED ;;5///

:
.

PER/- ,:39X

BOLIVIA
O.55/X

5007-h;J0/7/CA

,

NORTN AMER/CA
56.23X

'A
.APR/CA

2.45%

v4r-AUSTRALASIA
.88x

CONTINENTS

INDIVIDUAL COUNTRIES

= /50,000 SHORT TONS

-s_

V4fA%

L

Z

WORLL7TOTAL

I) 7/Z 000
3/IORT TO/VS

a

_.Z.SZ-ZZS- - 1. )91OO(



U
R

T
O

T
A

L 
P

R
O

D
U

C
T

IO
N

12
,7

39
,6

12
. T

O
N

S

o
T

O
T

A
L 

P
R

O
D

U
C

T
IO

N
21

,6
83

,1
38

 T
O

N
S

FI
G

ui
ur

 D
So

ur
ce

s 
of

 z
in

c 
pr

od
uc

tio
n 

in
 th

e 
ni

ne
te

en
th

 c
en

tu
ry

 c
on

tr
as

te
d 

w
ith

 th
os

e 
of

 th
e 

fi
rs

t q
ua

rt
er

 o
f 

th
e 

tw
en

tie
th

 c
en

tu
ry

o o Ö o w '.4 Ö o o cl z



A
V

E
R

A
G

E
 A

N
N

U
A

L 
P

R
O

D
U

C
T

IO
N

86
7,

32
5

5H
O

R
T

 T
O

N
S

U
N

IT
E

D
 S

T
A

T
E

S
4I

.O
3

A
N

N
U

A
L 

P
R

O
D

U
C

T
IO

N
I,4

44
O

36
 S

H
O

R
T

 T
O

N
S

yS
O

U
R

E
10

.A
ve

ra
ge

 a
nn

ua
l z

in
c 

ou
tp

ut
 b

y 
co

un
tr

ie
s 

fo
r 

th
e 

fi
rs

t q
ua

rt
er

 o
f 

th
e 

tw
en

tle
nt

h 
ce

nt
ur

y 
co

nt
ra

st
ed

 w
ith

 1
92

7.



WORLD PRODUCTION BY COTINNTS AWl) COUNTRIES 15

TABLE 8.World production of zinc by continents and countries during 1801 to
1900, 1901 to 1925, 1926, and 1927 (short tons)Continued

As previously mentioned, the source of zinc production does not
necessarily coincide with that of the ore from which th zinc was
derived; tfierefore a comparison of mine and smelter production for
1926 is given in Table 9 and illustrated by Figure 11. It should be
borne in mind that the data here used are not intended to be the basis
for precise comparison but rather to illustrate broadly the approxi-
mate facts. Lack of uniformity in reporting mine product, unreported
stocks of ores at mines and smelters, and uncertainty as to the
quantity of ore in transit and in process tend to make the compilation
of wholly comparable tables of world mine and smelter production
almost impossible. However, many interesting features of the
world's zinc supply in 1926 may be found in these data. In the
United States the percentages of mine and smelter production were
about equal. Belgium, the second largest producer of zinc in the
world, mined less than one-half of i per cent of the world output.
Australia mined about two and one-half times as much zinc as she
produced at her smelters. France and Great Britain are important
producers of metaffic zinc but mine comparatively small amounts of
ore. For Mexico, Italy, and Spain the opposite situation prevails.
The following countries mined over 10,000 tons of zinc ore but pro-
duced no metallic zinc: Peru, Greece, Indo-China, India, Algeria,
and Tunisia.

Figure 8, previously mentioned under "Continents," shows the
geographic distribution of mine production in 1926. More detailed
discussion by countries follows.

Ninteenth cen-
tury, 1801 to 1900

Iirst quarter 0f t'ecu-
tieth century, 1901 to 1925 1926 1927

Per Annual Per Per PerQuan- cent of ,.cuan- aver- cent of flan- Cent of cent oft ty total age total sty total total

Asia:
Japan_ 291,926 11,877 1.35 18,739 1.38 18,739 1.30
China 3,188 127 .01 331 .02
Indo-China 1,355 84 .01 2,048 .15 1,291 .09

Total, Asia 296,469 11,858 1.37 21,118 1.55 20,030 1.39

Australasia 244,061 9,162 1.12 52,880 3.90 54,438 3.77

Africa: Northern Rho-
desia 264 11 0 265 .02

World total 12, 739,612 100.0021,683,138 867, 325 150.001,356, 160 100.001,444,038 loO. 00
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TABLE 9.-Corn parison of mine and smelter production of the world in 1956
(short tons)

NORTE AMERICA

UNITED SPATES

Zinc.-Production of zinc in the United States began in 1858 at
the works of the Lehigh Zinc Co., South Bethlehem, Pa., with an
initial production of 20 tons. A few years later plants were in opera-
tion at La Salle, Ill., and Newark, N. J. By 1870 seven plants were
producing zinc in the United States and by 1880 the number had
increased to 13.

The production of zinc increased rather slowly at first, and 20
years had elapsed before the yearly production exceeded 20,000 tons.
Thereafter production increased steadily, and by 1897 the annual

Mine production Smelter production

Per cent Tons Per cn8

North America:
United States 774,564 45.11 618,422 45.61
Canada 74, 968 4.116 61, 727 4.55
Mexico 116,147 6.76 6,550 .88

Total, North America 965,679 56.23 686,699 50.64

South America:
Bolivia 8,749 .51
Peco 23,842 1.39

Total, South America 32, 591 1.90

Europe:
Austria 1,000 .06
Belgium 4,400 .26 210,618 13.52
Czechoslovakia 3,000 .17 3,527 .28
France 8,267 .48 79,868 5.89
Germany 87,516 5.09 75, 279 5.53
Great Britain 941. .85 20, 148 1.49
Greece 10,000 .60
Italy 78,877 4. 58 8,417 .62
Netherlands 27, 333 2.02
Norway 35 .00 5,907 .44
Poland 146,607 8. 54 138,401 10.06
Portugal 240 .. 01
Russia 2,205 . 13 2,081 .13
Spain 65,000 3. 79 17,799 L 31
Spitzbergen 99 .01
Sweden 23,487 1.36 5,291 .89
Yugoslavia 180 .01 2,619 - 19

Total, Europe 431, 834 25. 14 595, 198 43.89

Asia:
China 7,500 .44 331 .02
Chosen 2,000 .12
Indo-China 27,816 1.81 2,048 .15
India 25,405 1.47
Japan 13,000 - 76 18, 739 L 38

Total, Asia 75, 521 4.40 21, 118 1. 55

Australasia:
Australia 168,981 9.84
New Caledonia 703 . 04

Total, Australasia 169,684 9.88 52,860 3.90

Africa:
Algeria 30, 791 1. 79
Rhodesia 164 .01 285 .82
Tunisia 11,078 .85

Total, Africa 42,033 2.45 265 .02

World total 1, 717, 142 10000 1,356, 160 100.00
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output had reached 100,00() tone, the United States becoming the
third largest producer of zinc in the world. The rate of increase in
production became more rapid after 1897. In 1901 the output had
reached 141,000 tons (25 per cent of the world total), which exceeded
that of Belgium by about 2,000 tons. By 1906 the annual output
almost equaled that of Germany. In 1909 the United States finally
became the largest producer of zinc in the world, a position still
retained. In 1914 the output of zinc amounted to 353,000 tons, which
was about 37.3 per cent of the world's total.

The zinc industry of this country received tremendous impetus
during the World War. Almost 670,000 tons f zinc were produced
in 1917, an increase of 90 per cent over 1914. Since the world output
had increased only 15.6 per cent during the same period, the United
States output in 1917 rose to about 61 per cent of the world total.
For the 5-year period 1916 to 1920, 60.5 per cent of the world's sup-
ply was produced in the United States, while in the preceding period
the output was only 36.15 per cent. From 1917 on the annual out-
put declined at a yery rapid rate, reaching a low of 200,500 tons in
1921. The world production had not declined as rapidly as that of
the United States, so that in 1921 the output of this country had
dropped to 384 per cent of the world total. However, the increase
in production from 1q21 to 1926 was greater than the world increase,
In 1926 over 618,000 tons were produced, 45.6 per cent of the world
total. In 1927 the production dropped to 41 per cent of the world
total, due to a slight drop in the output of the United States and a
considerable increase in world production. Of the total world pro-
duction of zinc from 1801 to 1927 the United States produced 31.2
per cent.

TABLE 1O.-Smelter production of primary zinc in the United States by 5_year
periods (8hort tons)

1Average increase per 5-year period from 1868 to 1925 is 54.5 per ce$; aTerage 1ncreae per 5-year Period.,
1886 to 1925, is 39.2 per Cent.

Period Total pro.
duction

Per cønt
of world

total
Annuni
average

Increase in annual
average

Amount Per cent1

1856-1860 870 0.19 174
1861-1865 8,600 1.53 1,720 1,546 825
1886-1870 18,600 2.53 3,720 2,000 116.3
1871-1875 54,100 6.34 10,820 7, 100 190.9
1876-1880 98,690 8.48 19 720 8,900 82 3
1881-1885 180,127 11.48 36,025 16,305 82. 7
1888-1890 271,427 15.33 54,285 18,290 50.7
1891-1895 411,979 19.45 82,306 28, 111 51.8
1806-1900 549,815 21.59 109,963 27,867 33.
1901-1905 847,519 26.32 169,504 59,541 54.1
1906-1910 1,209,998 29.27 242,000 72,496 42.8
1911-1915 1,814, 576 36.15 362,915 120,915 50.
1916-1920 2,784,965 60.50 556,993 194,078 53.5
1921-1925 2,155,496 45.80 431,099 -125, 894 -22.5
1926 618,420 45.61
1927 592, 516 41.03
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Table 10 summarizes the production by 5-year periods from 1856
to 1925 and also gives that for 1926 and 1927. Figure 12 ifiustrates
these data. If this graph is compared with Figure 2 (average annual
world production of zinc by 5-year periods), it can be seen that
production in the United States has increased at a considerably
greater rate than that of the world. The average increase per 5-year

FIGURE 12.-Average annual production of zinc in the United States by 5-year periods, 1856-1925,
and the annual average production of 1926 and 1927

period from 1886 to 1925 in th'e United States was 39.2 per cent; that
of the world, 15.4 per cent.

TABLE 11.-Smelter production of primary zinc in the United States, 1858 to 1927
(short tons)

800

500

!400

300

200

.

I_.I.III
/856
/860

/68/
/865

/868
/870

/871 698 /88/ /886 153/ 53 /90/
/875 1880 /685 /890 /895 /200 /305

1906
1.9/O

/3/I
/9/S

/3/6
132q

/92/ /926
1.925 /927

Year Year Year Year

1858 20 1976 17, 000 1894 76, 328 1912 338/808
1859 50 1877 15,600 1895 89,686 1913 346,676
1860 800 1878 19,800 1896 81,499 1914 353,049
1861 1,800 1879 21,300 1897 99,980 1915 489,619
1862 1,500 1880 25, 100 1898 116,399 1916 668,343
1863 1,700 1881 30,258 1899 129,061 1917 669,573
1864 1,800 1882 33, 765 1900 123,886 1918 517, 927
1865 2, 100 1883 36, 872 1901 140,822 1919 466,743
1866 2,000 1584 38,544 1902 156,927 1920 463,377
1867 3,200 1885 40,688 1903 159,219 1921 200, 500
1868 3,700 1886 42,641 1904 186,702 1922 354,277
1869 4,300 1887 50,340 1905 203,849 1923 510,434
1870 5,400 1888 15,903 1906 224,770 1924 517,339
1871 6,900 1889 58,860 1907 249,860 1925 578/94.6
1872 7,800 1890 63,683 1908 210,424 1926 618,422
1873 9,600 1891 80,873 1909 255, 760 1927 592,516
1874 13, 100 1892 87, 260 1910 269, 184
1875 16,790 1893 78,832 1911 286, 528
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Table 11 shows the yearly production of zinc in the United States
from 1858 to 1927, and Figure 13 illustrates it from 1860 to 1927.

$WO1 dO SQNV7WI12

As indicated by the line ab the production from 1924 to 1927 is
approximately in extension of the pre-war trend.

A large part of the smelting industry of the United States is located
in the coal and natural-gas producing States of the Mississippi



WORLD PRODUCTION BY CONrINENTS AND COUNTRIES 21

Valley bordering the tn-State district, from which a large percentage
of the United States supply of ores is produced. In the 5-year period
1906 to 1910 Kansas, Illinois, and Oklahoma produced 78.5 per cent
of the total United States output. Although there has been a
substantial increase in the production of the Central States (including
Arkansas since 1916), its importance with respect to the total United
States output has declined. In 1927 these States produced 48. per
cent of the United States total.

Pennsylvania has been producing increasing amounts of zinc since
1858. In the 5-year period 1906 to 1910 the average annual produc-
tion was about 12,000 tons, or 4.8 per cent of the United States total.
In 1927, 106,000 tons were produced, or nearly 18 per cent of the total.

Production of electrolytic zinc began on a large scale in Montana
in 1916, when about 10,000 tons. were produced. The output has
increased rapidly, and in 1927 amounted to over 112,000 tons, or 19
per cent of the United States total.

Table 12 shows the smelter production of zinc in the United States
by States, 1906 to 1927. The "Other States" column of this table
contains the combined production of various companies which the
Bureau of Mines is not at liberty to publish by separate States. New
Jersey, Tennessee, and Virginia were important producers during
the latter part of the nineteenth century, but smelting operations
were discontinued in these States early in the twentieth century.
A large part of the production recorded in the "Other States" column
is attributable to West Virginia, where ores have been smelted since
1903. Some zinc was produced in Missouri until 1918 and in Colorado
until 1920. Zinc smelting began in Texas, in 1923 and during the last
four years this State has been the second largest producer in the
"Other States" column. Indiana has been producing important
quantities of zinc since 1917.

12312°-29---4
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TABLE 12.-Smelter production of primary zinc in the United State8, by Staee,
191M-1927 (short tons)

Period

Illinois Oklahoma Pennsylvania

Tons Per cent Tons Per cent Tons Per cent Tons Per cent

1906 47,939 129,564 8,669
1907 56,056 134,108 5,17.35 11,266
1908 50,244 99,298 14,864 6,818
1009 67, 653 108, 299 28,782 15,222
1910 73,038 105, 697 34,760 18,419

1906-1910 294,930 24.37 51, 906 47. 27 83,441 8.90 58,424 4.83

1911 83,130 98,413 46,315 15,337
1912. 88,397 101,104 76,925 18,254
1913 106,654 74, 108 83,214 26,934
1914 127,946 44,510 91, 367 28,095
1915 159,958 101, 423 109,208 44, 167

1911-1915 566,085 31.20 419,556 23.12 407,029 22.43 132,787 7. 32

1916 181,433 141,286 168, 206 76, 545
1917 172, 489 76,048 204,394 86,905
1918 141,844 29,149 139, 066 77, 342
1919 118,458 43,942 121,988 67,521
1920 109,056 41,044 110,500 74,234

1916-1920 723,280 25.97 331,469. 11.90 744, 154 26. 72 382,637 13. 74

1921 48,865 16, 573 41,244 86,378
1922 76,260 24,167 74,537 57, 319
1923 93, 239 32,006 119,744 82,003
1924 93, 370 28,640 118, 487 83,016
1921 109,672 25, 785 138,906 99,899

1921-1925 421,412 19. 51 127, 151 5.90 492, 918 22. 86 158,615 16.64

1926 110,381 17.85 38,671 6.44 136,560 22.08 100,538 16. 26
1927 102,768 57.34 33, 144 5.59 120, 801 20.39 106,099 17.91

Arkansas Electrolytic,
mostly Montana Other States Total United

States
Period

Tons Per cent Tons Per cent Tons Per cent Tons Per cent

1906
1907
1908
1909
1910

39, «0)
40,804

38, 608
43,395

39,230

224,770
249,860
210,424
255,700
269, 184

1908-1910 201,237 16.83 1,209,998 100.00

1911 43,331 286,526
1912 54,126 538,806
1913 55, 768 846,676
1914 61, 131 353,049
1915 252 74,511 489,519

1911-1915 252 0.01 288,867 15. 92 1,814, 576 «0100

1916 7, 503 10, 229 83,141 668,343
1917 25, 600 25,209 78, 778 069,173
1918 26,751 38, 916 64,857 517,927
1919 31,437 27,056 53,341 465, 743
1920 31, 481 51, 628 45,436 463,377

1910-1920 122, 834 4.41 153,006 5.50 327, 553 11.76 2, 784,963 100.00

1921 15, 278 11, 559 80,603 200,508
1922 13,627 55,369 52, 992 354, 277
1923 29,870 71,088 82, 484 510,484
1924 28,447 77,493 87,886 517,889
1925 27,145 79,004 92,555 572,946

1921-1925 114,367 5.31 294, 513 11.66 346,520 16.08 2,155,496 108.00

1926 32,712 5.29 111,596 1& 05 92,904 16.03 618,422 1OOE 00

1927 26,317 4.44 112,629 19.01 00,758 15.32 592,516 100.00
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Zinc ore.-The preeminent position of the United States in the
zinc industry is based upon enormous resolirces of zinc ore. Since
smelting was first begun in this country the output of zinc has been
derived almost entirely from domestic ores, except for three years
during the World War, when Mexico and Canada were shipping con-
siderable tonnages of ore into this country. Table 13 shows the
relative importance of the various States in mine production from
1906 to 1927. Complete and accurate data before 1905 are not
available.

A large part of the zinc ore produced in the United States has
been supplied by the tn-State district, so called from its location at
the junction of Missouri, Oklahoma, and Kansas. The greatér part
of the production of this district was first supplied by Missouri, but
with the opening of the Picher field, about 1915, Oklahoma and
Kansas became the more important producers. During the s-year
period 1906 to 1910 this district produced nearly 50 per cent of the
total mine output. In the next five years the output of the district
increased only slightly, while that of the United States increased over
50 per cent. As a result the output of the tn-State district was only
34 per cent of the total for the period. In the next 10 years the dis-
trict increased in importance and produced 60 per cent of the United
States output from 1921 to 1925. In 1927 the district declined to
48 per cent of the United States output.

TABLE 13.-Mine production of recoverable zinc in the United States, by State8;
average annual production by 5-year periods from 1906 to 1925, compared with
1926 and 1927 (short toms)

1 u. S. Bureau of Mines preliminary report for 1927.

New Jersey, the second largest producer of zinc ore in the United
States, produced over one-fourth of the total output of the United
States from 1906 to 1910. Although New Jersey's production in-

State

190e to 1910 1911 to 1915 1916 to 1920 1921 to 1925 1926 1927

Annual
average

Per
cent

Annual
average

Per
cent

Annual
average

Per
cent

Annual
average

Per
cent

Annual
average

Per
cent

Annual
average

Per
cent

Arizona 1,237 0.44 5,076 1.18 4,602 0.72 806 0.14 6,473 0.84 900 (114
Californi&_..__ 44 .02 2,170 .51 3,333 .52 1,841 .34 10,217 1.32 4,120 .48
Colorado 29,818 10.18 54, 754 12.82 42,975 6. 74 19, 812 3.89 82, 500 4. 19 37, 440 5.28
Idaho 1,605 . 57 15, 718 3.69 25,545 4.00 7,867 1.44 26,307 3.39 25,800 3.87
fllinois 1, 690 . 60 4, 173 .98 4,504 .72 2,410 .45 2, 577 .33 460 .06
Kansas 12,093 4.29 11, 828 2.60 34,321 5. 38 83,672 15. 56 126,307 16.31 107,000 15.10
MissourI 122,651 43.54 128,265 29.33 80, 184 12. 57 14,590 2. 72 26,018 3.36 18; 010 2.54
Montana '4, 946 1.76 45, 813 10. 73 97, 788 15.33 52,760 9.81 73, 701 9.52 71, 700 10.12
Nevada 1,189 .42 6,865 1.61 9,118 1.43 4,268 .79 5,409 .70 3,630 .51
Newlersey 71,801 25.49 84,412 19.78 101,282 15.88 75, 792 14.10 80,629 10.41 97,7' 13.79
New Mexico 5,279 1.87 8,414 1.97 10,845 1. 70 6,047 1. 13 12, 053 1. 56 26. 800 3. '8
Oklahoma 4,077 1.45 10, 178 2.38 134,825 21. 14 225, 197 41.80 272,867 35.19 213, I 30,34
TenneSsee 408 . 14 7, 155 1.67 23,692 3. 71 14,358 2.67 12,098 1. 56 10, I 1.47
Utah 3,961 1.42 9,405 2.20 8, 18 1. 28 8,769 1.65 47,590 6.14 47,900 5.76
WIsconsin 19,368 6.87 33,079 7.74 46,922 7.36 12, 162 2.30 26,800 3.46 32, 670 4.61
Other States.. 1, 532 . 54 3,310 .77 9,858 1.52 7,077 1.32 13,318 L 72 10, I 1.84

Total_ .. 281,892100.00 427, 154 100.00 637,567 100.00 537,837 100.00 774, 564 100.00' 708,610100.00
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creased considerably the increase for the United States as a whole was
greater, so that the importance of New Jersey as a factor declined.
In 1927 the production of New Jersey was 97,700 tons of recoverable
zinc, nearly 14 per cent of the total United States output.

Montana has been the next largest producer since about 1915.
Before 1915 Colorado ranked third. Other Western States with im-
portant productions are Utah, Idaho, and New Mexico.

CANADA

Zinc.Before 1916 practically all the mine production of Canada
was shipped to the United States for smelting; but in 1916, with the
completion of the electrolytic reduction works at Trail, British
Columbia, an initial production of nearly 3,000 tons of zinc was made.
Since then zinc production has expanded until it includes 90 per cent
of that contained in the total production of ore. In 1926 the increase
was more than 23,000 tons, and in 1927 Canada produced 73,528
tons of zinc, representing 5.1 per cent of the total world production.

Figure 14 shows the average annual smelter production for 1916 to
1920, 1921 to 1925, 1926, and 1927. The following table, which has
been compiled from the more detailed table following page 47, sum-
marizes the zinc output from 1915 to 1927.

Production of zinc in Canada, 1915-197 (short tons)

Zinc ore.In Canada the mining of zinc ores began at the close of
the nineteenth century, but before 1908 the total production was
equivalent to only a few hundred tons of zinc. Thereafter the quan-
tity increased steadily, until by 1915 the ore produced annually
contained almost 5,000 tons of recoverable zinc, and a further large
increase in 1916 brought the output up to more than 24,000 tons of
recoverable zinc. In 1926 Canada produced ores containing 75,000
tons of recoverable zinc, nine-tenths of which originated in British
Columbia and one-tenth in the Province of Quebec. The latter output
was shipped to Belgium for smelting.

MEXICO

Zinc.The zinc production of Mexico was less than 200 tons a
year before 1926. In 1926 production amounted to 6,550 tons and
in 1927 to 7,089 tons, about one-half of 1 per cent of the world's out-
put. All of the zinc comes from the State of Coahuila.

Total Per cent Total Per cent
Period produc- of world Period produc- Annual of world

tion average total tion average total

1915 22 22 0.00 1926 61,727 61,727 4.65
1916-1920 56, 081 11,216 1. 21 1927 73, 628 73,528 6.09
1921-1928 150, 569 30, 114 3. 20
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FIonEE 14.Average annual zinc production of Canada, Great Britain, and France by 5-year
periods, 1871-1929, and for 1926 and 1927
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Zinc ore.For many years the mine production of Mexico has been
an important factor m the world's supply of zinc but due to political
distirbances has been very irregular Statistics on the pre-war pro-
duction are not available, but since a large part of the output was
smelted in the United States some idea of its amount can be obtained
from the exports. The following table shows the exports of zinc ore
to the United States from 1904 to 1919.

Exports of zinc ore from Mexico to the United States, 1904 to 1919

The estimated content of ores, concentrates, etc., produced in
Mexico from 1920 to 1926 has been published in Mineral Resources,
as follows:

I American Buieu of Metal Statistc.

The 1926 production was nearly 7 per cent of the total mine pro-
duction of the world. The large increases during the last few years
were due to the introduction of selective flotation.

SOUTR AMERICA

The zinc production of South America has been retarded by lack
of transportation rather than by lack of resources. To date there
has been no production of metallic zinc, but for several years prior to
1925 small amounts of ore have been produced as a by-product of
lead and silver mining operations. A large part of the zinc ore has
been shipped to Belgium for smelting.

BOLIVIA

Bolivia has been producing small quantities of zmc ore for many
years, but since 1925 a more substantial production has been made
In 1926 exports of zinc ore contained 8,749 tons of zinc, which was
equivalent to 0.51 per cent of the world mine production.

PERU

Peru has produced important quantities of zinc ore since 1925.
In 1926 the mine production contained 23,842 tons of zinc, 1.4 per

Year Tons of
ore

Zinocon.
tent

(tons)
Year Tons of

ore
Zinc con

(tons)

1904 2,264 1912 35, 925 14,206
11105 18,074 1913 17, 476 6, 160
1906 54,991 1914 20,705 7,663
1907 102,005 1915 57,699 17,804
1908 46, 351 1916 161,271 51,028
1909 104,826 1917 145,358 45,697
1910 67, 818 23, 517 1918 53, 348 18,426
1911 36, 847 14,988 1919 33, 443 II, 225

year Zinc, tons Year Zinc, tons

1920 17,252 1924 27, 182
1921 1,386 1925.. 57,094
1922 6,991 192& 110, 147
1923 20, 372 1927. 1 126,435
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cent of the world total. Production declined about 20 per cent in
1927. A large part of this production has been made by the Cerro
de Paseo Copper Corporation. Installation of a 100-ton electrolytic
zinc plant is being considered.

EUROPE

GERMANY

Zinc.Germany was the chief producer of zinc until the United
States took the lead in 1909. Thereafter until 1922 German pro-
duction ranked second; in 1927 it ranked fourth and was nearly 6.5
per cent of the world total. For the nineteenth century as a whole
Germany produced almost 43 per cent of the world's output of zinc,

2DO

so

/0O

50

/80/
"s'a

FIGURE 15.Average annual zinc production of Germany by various periods, 1801-1927

during the first quarter of the twentieth century nearly 22 per cent,
and for the period 1801 to 1927, 27.85 per cent.

The zinc industry of Germany originated in the Province of Silesia,
where large deposits of zinc ore occur close to coal deposits. Johann
Ruhberg introduced zinc smelting there at the end of the eighteenth
century. He had learned the art in England, where the smelting of
zinc had been practiced on a small scale for half a century. For the
first 20 years the progress of the Silesian industry was comparatively
slow, but by 1840 the average annual production of Germany had
reached about 12,000 tons, or 65 per cent of the world output. There-
after a remarkable increase persisted to the beginning of the World
War in 1914, with only one interruption due to the Franco-Prussian
War. This great rise of the German zinc industry is illustrated by
Figure 15, which shows the average annual production during varioits
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periods. By 1901 the annual output was 182,000 tons, over 32 per
cent of the world total. A maximum of about 307,400 tons was pro-
duced in 1913, but even this great production failed to keep pace with
the more rapidly inreasing production of the world, as it was only
about 28 per cent of the world total. Silesia was supplying about
two-thirds of the total German output in 1913.

During the period 1916 to 1920 production decreased 40 per cent,
and in 1922 Germany ceded to Poland the territory that included
most of the Silesian zinc industry. As a result the average annual
production for the 5-year period ended in 1925 was only 76,000 tons,
approximately 25 per cent of the 1913 production and about 8 per
cent of the world output for the same period. Since 1923 the smelting
of zinc in Germany has increased steadily. In 1927, 92,706 tons were
produced, about 30 per cent of the 1913 output. The following table
summarizes the zinc production of Germany from 1801 to 1927:

Zinc production of Germany, 1801 to 19271 (short tons)

I See Table 15 for more detailed data.

Zinc ore.-During the nineteenth century the zinc production of
Germany was derived almost entirely from domestic ores. Since
then, and up to 1914, Germany gradually imported more ore, so that
by 1913 almost half of the zinc produced by Germany was smelted
from imported ores. During the World War Germany was forced to
rely on her own resources for her supply of zinc ore. In the last few
years the mine production has about equaled tue smelter production,
but imports of ores are increasing. In 1926 Germany produced ore
that contained about 87,500 tons of zinc, or a little more than 5 per
cent of the world output, while the smelter production iirthe same
year was about 5.5 per cent of the world total. Practically ail German
ore is mined in upper Silesia and western Germany, the former pro-
ducing the greater part.

BELGIUM

Zinc.-Throughout the nineteenth century Belgium was the sec-
ond largest producer of zinc in the world and at the close of the

Period
Total

produc- A Iae Per cent
of world Period

Total''°. Annual
average

P& cent
oftaoalild

1801-1810 2,815 232 39.81 1876-1880 517,621 103,524 44.32
1811-1820 7,920 792 56.09 1881-1885 650,499 130,100 41.44
1821-1825 36,672 7,334 83.42 1886-1890 738,285 147,657 41.71
1826-1880 46,806 9,361 86. 38 1891-1895 789,374 157, 875 37.25
1831-1835 38,675 7,735 66.07 1896-1900 846, 169 169,234 33.21
1896-1840 59,880 11,972 6497 1901-1.905 1,000,761 200,152 31.08
1841-1845 95,737 19,147 66.53 1966-1910 1,188,757 237,751 28. 76
1846-1850 132,046 26,409 59.97 1911-1915 1,348,041 269,808 26.86
1851-1855 193,060 38,612 60. 12 1916-1920 821,053 164,211 17.85
1856-1860 263,829 52,766 57.43 1921-1925 380,960 76, 192 8.09
1861-1865 324,512 64,902 5768 1926 75, 279 75, 279 5.55
1866-1870 357,212 71,442 48; 82 1927 92,706 92,706 6.42
1871-1875 357,368 71, 474 41.91
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century was producing about one-fourth of the world's total. In
1901 Belgium yielded second place to the United States but main-
tained third place up to the beginning of the World War. In 1913
Belgium was producing about 20 per cent of the total world output.
During the war the industry was completely demoralized, but
since 1920 production has rapidly increased, so that the 1926 and
1927 outputs are greater than the pre-war average.

The inception of this large industry was due to the energy of the
Abbé Dony, of Liége, who discovered a process for smelting zinc,
and to the close proximity of the raw products necessary for the
establishment of the industry. Within short distances from Liége
were zinc ores, large deposits of coal, and clay suitable for making
zinc furnaces. The ore was of a type that could be smelted easily,

Flouas 16.Average annual zinc production of Belgium by various periods, 1801-1927

and cheap water transportation was available that became especially
important in later years when the local supply of ores became inade-
quate. Dony built a smelter in Liége and by 1810 was producing
between 300 and 400 tons of zinc a year. At this time there was a
very limited market for zinc, and the industry progressed slowly.
Dony died in 1818 and was succeeded by Dominique Mosselman,
who improved the process of smelting and was successful in develop-
ing a better market for zinc. At the death of Mosselman in 1837
the average annual production was about 2,500 tons, which at that
time represented about 15 per cent of the total world output.

The Société de la Vieille Montagne, which is still an important
factor in the zinc industry, was organized to carry on the work of
Mosselman. Under its direction the production of Belgium built
up rapidly, as can be seen from Figure 16. By 1901 the production
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had increased to .138,000 tons per year. In 1913 produotion reached
a maximum of 225,000 tons. The decrease in the average annual
production for the 5-year period ended 1915, as shown in Figure 16,
was due to the sharp declines in 1914 and 1915 caused by the World
War. During the five years 1916 to 1920 production decreased to
an average of 32,317 tons per year, about one-sixth of the pre-war
average. In the next 5-year period the recovery was rapid, and in
1926 and 1927 production appears to have resumed its pre-war rate
of increase, In 1927, 222,686 tons of zinc was produced, representing
15.42 per cent of the total world production. During the period 1801
to 1927 Belgium produced 19.34 per cent of the world 's output, of
zinc. Figure 16 shows the average annual production by periods from
1801 to 1925 compared to the average for 1926 and 1927. The fol-
lowing table summarizes the zinc production from 1801 to 1927:

Zinc production of Belgium, 1801 to 19t7 (short tons)

I See Table 15 for more detailed data.

Zinc ere.-The mining of zinc ore in Belgium for brass manufacture
is known to have been in progress as far back as the middle of the
seventeenth century. As the zinc industry developed the mine pro-
duction increased rapidly, reaching a maximum in 1856. From then
on the output declined steadily, and Belgium was forced to import
ores to supply her smelters. Belgium is the chief importer of zinc
ores derived from many parts of the world. In 1926 the mine produc-
tion of Belgium was estimated to contain about 4,400 tons of zinc,
which was only 2 per cent of the smelter production of Belgium.

ORRAT BRITAIN

Zinc.-The production of zinc in Great Britain originated in
Bristol, England, where the first European zinc smelter was built in
1740. Notwithstanding this early start the industry did not progress
as well as might be expected due to the unfavorable location with
respect to supplies of zinc ore and fuel. One hundred years later
the annual production was estimated to have been less than 1,000

Total
Period Prduc- A Per cento1d Total Per cent

ofwdaverage

1801-18W ' 1,000 100 17.20 1876-1880 311, 036 62, 207 26. 63
1811-1820 ' 4, 000 400 28.33 1881-1885----------- 414, 318 82,871 28.40
1821-1825 ' 5,000 1,000 11.37 1886-1890 447, 115 89,423 25.26

1,000 0. 22 1891-1895 526, 810 105, 362 24.871826-1820-------------5,000
1831-1835 10,000 2,000 17. 08 1896-1900 651, 085 130, 217 25.58
1836-1840 15,000 3,000 15.28 1001-1905 734, 127 146,825 25.80
1841-1845 27,679 5,536 19.23 1006-1910 804,652 178,930 21.64
1846-1880 64,409 12,882 28.91 1911-1915 878,642 175,728 17.51
1851-1865 100,228 20, 046 31. 21 1916-1920 161, 583 32,317 3. 51
1886-1800 145, 808 29, 152 31. 74 1921-192,5 725, 365 145,073 15.40
1801-1855--------------163, OE18 32,818 28. 99 1926 210, 618 210,618 15. 52
1866-1670 202,425 40,485 31.63 1927 222, 686 222,686 15.42
1871-1871 248,926 49, 785 29. 19
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tons, while Germany and Belgium, whose production had started over
half a century. later, were each producing several thousand tons a
year.

In 1835 zinc works were established at Swansea, Wales, under more
favorable cirou1mtances, and from then on production increased
steadily. The average annual production from 1871 to 1875 was
16,610 tons, nearly 10 per cent of the world total. By 1900 the yearly
output had increased to about 33,000 tons and was about 6.5 per cent
of the world production. At this time Great Britain was the fifth
largest producer of zinc in the world. In the next 10 years the increase
was more rapid. By 1910 the production had increased to about
70,000 tons, where it remained until the opening of the World War.
During the war and the economic depression that followed the out-
put of Great Britain declined rapidly and by 1920 had reached 6,500
tons, the lowest in 60 years. Substantial increases have been made
every year since 1920, with the exception of 1926, when labor troubles
caused a 50 per cent decrease. The production in 1927 amounted to
46,893 tons, 3.25 per cent of the world total. Great Britain has
produced about 6 per cent of the total world production of zinc from
1801 to 1927.

Figure 14 (p. 25) shows the average annual production by 5-yeú
periods from 1871 to f925 and the average for 1926 and 1927. The
following table summarizes the zinc output of Great Britain from
1801 to 1927:

Zinc production of Great Britain, 1801 to 1927 (short tons) i

i See Table 15 for more detailed data.

Zinc ore.-Great Britain depends almost entirely on foreign ores to
supply her zinc industry. As early as 1860 the mine production had
become inadequate for the demands of the smelters, and since then
the importation of ores has become of incròasing importance. By
1900 only one-third of the zinc produced was derived from domestic
ores, and by 1913 the ratio had dropped to one-tenth. In 1926, 941
tons of zinc was produced by mines of Great Britain, while 20,148
tons of zinc was the output of the smelters of Great Eritain.

Period
Total

pr duo- A Per cent
ofwd Period

Total
produc- A iiiage Pr centofdage

1801-1810 2, 000 200 34.39 1876-1880 83,729 16,746 7.17
1811-1820 2,000 200 14. 16 1881-1885 148,602 29,700 9.46
1821-1825 2,000 401) 4.65 1886-1890 143, 224 28, 645 8.09
1826-1830 2,000 400 3. 69 1891-1895 167, 611 33,522 7.91
1831-1835 2,000 400 3. 42 1896-1900 154,324 30,865 6.06
1836-1840 4,000 800 4.34 1001-1905 233, 739 46,748 7.28
1841-1845 5,000 1,000 3. 47 1006-1010 314, 230 62,348 7.61)
1846-1880 7,000 1,400 3. 14 1011-1015 314, 632 82,926 6. 27
1851-1855 13, 000 2,600 4.05 1916-1020 227, 931 45, 588 4.95
1856-1860 26, 569 5,314 5. 78 1921-1925 147, 803 29,561 3. 14
1861-1865 29,971 5,904 5.33 1926 20, 148 20, 148 1.49
1866-1870 66, 139 13, 228 9.00 1027 46, 893 46,893 3.25
1871-1875 83,051 16,810 9. 74
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FRANCE

Zinc.The production of zinc in France began on a small scale
in 1855. For the first six years the output amounted to a few hundred
tons only, but beginning with 1861 there was a steady increase which
persisted to the opening of the World War. During the period 1876
to 1880 France produced an average of 17,600 tons a year; this was
about 7.5 per cent of the world total. By 1900 the output had in-
creased to 40,000 tons, or 8 per cent of the world total. Of the total
output of zinc for the nineteenth century France produced 5.4 per
cent. Thereafter the annual output increased steadily to a maxi-
mum of nearly 75,000 tons in 1913, when the World War caused a
sharp decline. During the 5-year period 1916 to 1920 the average
annual production was only 30 per cent of the pre-war average. In
1920 the French output began increasing and by 1925 had reached
its pre_rar level. The 1927 production was 91,105 tons, 20 per cent
greater than the maximum pre-war production.

Figure 14 (p. 25) shows the average production by 5-year periods
from 1871 to 1925 and the average of 1926 and 1927. This graph
shows clearly the rapid progress being made by the smelting industry
vince the World War. The following table gives a summary of zinc
production from 1851 to 1927.

Zinc production of France, 1851 to 1927(8hort tons)1

I See Table 15 for more detaled data.

Zinc ore.With the exception of a short period before the close of
the nineteenth century the mine production of France has been much
less than the smelter production. In 1900 the mine output of France
was about 90 per cent of the metal produced, but in 1913 after a
gradual decrease in mine production only one-fifth of the zinc pro-
duced by the French smelters had been mined in France. By 1926
about 8,000 tons of zinc was mined in France, while almost 80,000
tons of metal was smelted.

AUsTRIA-hUNGARY

Zinc.Smelting of zinc in Austria had commenced in 1799, but
production of zinc from that country was inconsiderable until about

Period
Total

produc-
tion

Annual
average

Per cent
of world

total
Period

Total
produc

tion
Annual
average

Per cent
of world

total

1861-1855 265 53 0.08 1896-1900 205,477 41,095 8.07
1856-1860 1,465 293 32 1901-1905 208,526 41,705 6.48
1861-1865 6,977 1,39.5 1. 24 1906-1910 259,806 51, 961 6.29
1866-1870 18,466 3,693 2. 51 1911-1915 278, 275 55, 655 5. 54
1871-1875 56, 125 11,225 6. 58 1916-1920 101,875 20,375 2.21
1876-1880 88, 185 17,637 7.55 1921-1925 259, 252 51, 850 6. 80
1881-1885 03,631 18, 726 5.97 1926 70, 868 79,868 5.89
1886-1890 96,075 19,215 5.43 1927 91, 105 91, 105 6.31
1891-1895 122, 668 24, 534 5. 79
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1850, when it had amounted to 1,000 tons a year or about 2 per cent
of the world total. Since 1850 Austrian production increased steadily
to a maximum of nearly 22,000 tons in 1912, still about 2 per cent of
the world total. At the beginning of the World War production
declined sharply. The output for the 5-year period ended with 1920
was less than on-half of that for the preceding 5-year period.

The important zinc-producing districts of the old kingdom of
Austria were located in the Provinces of Galicia in the north and
Carinthia, Styna, Carmole, and 'Iyrol in the south As a result of
the World War the northern district was ceded to Czechoslovakia
and the southern districts to Italy and Yugoslavia Since the
beginning of 19 1bere has been praQtically no production of zinc in
Austria. Jiwigary prodneed zinc in. the latter part of the nineteenth
century, but the amount was small and comparatively unimportant

Figure 17 shows the average annual production of zinc by 5-year
periods from 1871 to 1925, inclusive. The following table gives a
résumé of the zinc production of Austria-Hungary from 1801 to 1927.

Zinc production of Austria-Hungary, 1801 io 1927 (short tons)'

I See Table 15 for more detailed data.

Zinc ore.Before 1919 Austria mined approximately as muchore
as was smelted. Since 1919 the mine production has been relatively
insignificant. The production of ore in 1926 was estimated to contain
about 1,000 tons of zinc, which was less than 0.1 per cent of the total
woildmine production.

SPAIN

ZincThe mining of zinc ores began in the Province of Santander
about the middle of the nineteenth century. The first zinc smelter
was erected iri the neighboring Province of Oviedo about 1855.
Since that time the production of zinc has increased consistently
From 1861 to 1865 Spain produced an annual average of 1,600 tons
of zinc, or about 1 4 per cent of the world total From 1906 to 1910
the average annual production was 9,897 tons, or 1.2 per cent of the

Period
TotalP° Aaage

Per cent
oyorld Period

Total
Prduc- Aaage

Per centof»ld

18014810 500 50 8.60 1876-1880 22,900 4,580 1.96
18114820 200 20 1.42 188i-1882 25,744 5,149 1.64
1821-1825 288 iS .66 1886-1890 23,961 4,793 i.35
1826-1830 379 76 . 70 189i-i895 32, 386 6,477 i. 53
18314835 222 44 .38 189e-1900 37,876 7,575 1.49
1836-2840 .557 111 . 60 1901-1901 47,363 9,453 1.46
1841-1845 3,534 307 1.07 1906.4910 66,892 13,378 1.62
1846-1850 4,559 912 2.05 191 i-1915 88, 766 i7, 753 1.77
1851-1855 3,785 1, 157 1.80 1918-1920 39, 698 7,940 .86
1856-1860 6 644 1 329 i 45 1921-1925 541 108 01
1861-1865 7 933 i 587 i 41 1926
1866-4870 12,367 2,473 1.68 1987
i871-1875 18 067 3,213 1 88
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Fiouu 17.Average nnua1 zinc production of AustriaHungary, Spain and Ita'y by -yeaj
periods, 1871-1926, and for 1928 and 19
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world total. During the next 5-year period production declined, but
recovered in the following 5-year period, during which an average of
13,347 tons a year were produced. Production dropped sharply in
1920, reaching a low point in 1922, when only 6,910 tons was pro-
duced. From this point on recovery was rapid, and in 1927 Spain
produced 18,346 tons of zinc, the highest in her history.

Figure 17 (p. 34) shows the average annual production of zinc by
5-year periods from 1871 to 1925 and the average of 1926 and 1927.
The table given below summarizes the zinc production of Spain from
1856 to 1927.

Zinc production of Spain, 1856 to 1927 (short tons

I See Table 15 for more detailed data.

Zinc ore.-Spain has always been a more important producer of
rAne ore than of metaffic zinc. During the last several years only
one-third of the tot,al zinc mined has been smelted in Spain; the
balance was íhipped to other European countries for smelting, prim
cipally to Germany and Belgium. In 1926 the zinc content of ore
mined in Spain was estimated at 65,000 tons, about 3.8 per cent of
the world total. In the same year 17,709 tons (1.3 per cent of world
totál) of metallic zinc was produced. The Provinces of Murcia and
Santander supply the greatest proportion of zinc-ore production.

ITALY

Zinc.-Zinc was not produced in Italy until 1897, although the
mining of zinc ores on a large scale had been in progress there for over
3OE years. In 1897 a smelter was completed in Sardinia and pro-
duced 276 tons. After continued production at about that rate
smelting was discontinued in 1908 and not resumed until 1916.
Since then the zinc production of Italy has steadily increased to slightly
more than 8,000 tons annually in 1926 and 1927, or about 0.6 per cent
of the world total.

Figure 17 (p. 34) shows the average annual production of zinc by
5-year periods and the..average for 1926 and 1927. The following
table, summarizmg the zmc production in Italy from 1896 to 1927,
has been compiled from the more detailed Table 15.

Period
Total

pduc average
Per centofwd Period

Total
pi duc age

Per cent
of8 Id

1856-18130 5,000 1,000 1.09 1896-1900 33,485 6,697 L 31
1861-1885 8,000 1,600 1.42 1901-1905 36,340 7,268 1. 13
1866-1870 13, 000 2; 600 1. 77 1908-1910 49,487 9,897 L 20
1871-1875 17,888 3,577 2. 10 1911-1915 43, 352 8,670 .86
1876-1880 21,964 4,393 1.88 1916-1920 66,733 13,347 1.45
1881-1885 32,768 6,554 2.09 1921-1925 57,120 11,426 1.21
18813-189e 29,089 5,810 1.84 1926 17,709 17,709 1.31
1891-1895 31,171 6,234 1.47 1927 18,345 18,346 L27



Zinc ore.Italy has long been an important producer of zinc ore,
mining having begun about 1860 in the southeast comer of the island
of Sardinia. By 1870 Italy had become the third largest producer
of zinc ore in the world, a position held until the early part of the
twentieth century. In 1926 Italy ranked sixth, with a production of
ore estimated to contain about 79,000 tons of zinc, about 4.6 per cent
of the world total mine production. The excess of ore mined in
Italy is exported to Belgium, Great Britain, and France for smelting,
the two former receiving the larger part. Before the war Germany
smelted the bulk of the Italian ore. Sardinia continues to be the
chief source of ore, but the Provinces of Trieste, Trent, and Milan
are important producers also.

NETHERLANDS

ZincA1though there is no production of zinc ore in the Nether-
lands, the smelting of zinc was started there in 1893 with an annual
production of about 3,000 tons. In 20 years the annual output
increased to 26,812 tons, nearly 2.5 per cent of the world total. Dur-
ing the World War the output of zinc declined rapidly, as the Nether-
lands was isolated from many foreign sources of ore on which its
zinc industry was entirely dependent. In 1919 no zinc was produced
in the Netherlands, but in 1920 the industry was revived and has
increased rapidly, so that in 1927 all previous records of production
were surpassed, 28,955 tons, or 2 per cent of the total world output,
being produced.

Figure 18 shows the average annual production of zinc by 5-year
periods from 1891 to 1925 and the average for 1926 and 1927. The
following table, which has been compiled from the more detailed
Table 15, summarizes the zinc industry from 1891 to 1927.

Zinc production in the Netherlands, 1891 to 19f87 (short tons)

Total
i

Per rent Total Per cent
Period Piduc- ofv.oljld Period Aaage of5w1d

1896-1900 1,482 286 0.06 1916-1921 4,709 942 0.10
1901-1906 1,451 290 .04 1921-1921 21, 746 4, 349 .46
1906-1910 173 35 0 1926 8,417 8,417 .62
1911-1915 0 1927 8,148 8148 .56

Period
Total

pIdC A al
average

Per cent
of world Period

Total
produc- A alaige

Per cent
of5wld

3891-1895 11,656 2,331 0.51 1916-1920 20,803 4,181 0.45
1896-1900 34,388 6,878 1.35 1921-3925 82,837 16, 567 L 76
3901-1905 82412 12,482 1.94 1926 27,333 27,333 2.02
1906-1910 96,452 19,290 2.33 1927 28,955 28,985 2.01
1911-1915 108,656 21,731 2. 16 -

36 SUMMARIZED DATA 0F ZINC PRODUCTION

Zinc production of Italy, 1896 to 1937 (8/sort tons)
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YIOVEE 18.Average annual zinc product on of the Netherlands and Poland by 5-yeaz erlods
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POLAND

Zinc.At the close of the World War there was allocated to Poland
most of the zinc production previously credited to Russia. It
amounted to over 5,000 tons during 1919, 1920, and 1921 In June,
1922, Poland was awarded a part of German Upper Silesia, where
other important zinc mines and smelters were located. A great in-
crease in zinc production resulted. In 1923 Poland produced 105,467
tons and became the third largest producer of zinc in the world.
During the 5-year period ended with 1925 the output was over
400,000 tons, about 8.5 per cent of the world total. The increase in
production has continued steadily. The production for 1927 was
165,755 tons, an increase of about 20 per cent over 1926 and 11.5
per cent of the world total.

Figure 18 (p. 37) shows the average annual production by 5-year
periods to 1925 and the average of 1926 and 1927 and illustrates the
rapid increase in Polish zinc production. The following summary
has been compiled from Table 15, shown following page 47:

Zinc production in Poland, 1916 to 19f17 (short tons)

Zinc ores.The smelting industry of Poland is supplied almost
entirely from domestic ores. In 1926 the ores mined in Poland were
estimated to contain 147,000 tons of zinc, about 8.5 per cent of the
total mine prôduction of the world..

RUSSIA

Zinc .Âlthough production of zinc in Russia is said to have com-
menced in 1816, the available record of production begins with 1833.
In the 5-year period ended in 1840 the average annual production was
over 2,500 tons and represented nearly 14 per cent of the world total.
Production increased steadily in Russia, but the rise was not propor-
tionate to the rapidly increasing world production, and Russia be-
came a less and less important factor in the world's supply of zinc.
For 12 years before the World War the annual production averaged
about 10,000 tons, representing a little more than 1 per cent of the
world total. During the war period production declined about 25
per cent. Finally, in 1919, the establishment of Poland as an inde-
pendent country alienated the chief source of Russia's zinc produc-
tion During the 5-year period ended in 1925 only 2551 tons of zinc

Total Per cent Total Per cent
Period produc- Annual of world Period produc- Annual of world

tion average total tion average total

1916-1920 11,037 2,207 0.21 1926 136, 401 136, 401 10.06
1921-1925 400, 278 80,086 8.53 1927 165, 755 165,755 11.48
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were próduced. In the last two years substantial gains were made
in the zinc output, 2,568 tons having been produced in 1927.

Figure 19 shows the average annual production by 5-year periods
from 1871 to 1925 and the average for 1926 and 1927. The following
table summarizes the zinc production from 1831 to 1927:

Zinc production in Russia, 1831 to 1927 (short tons)1

I Bee Table 15 for more detailed information.

Zinc ore.-Before the World War mining of zinc ore was carried on
extensively in western Poland in an extension of the Upper Silesian

'o

h5r
RUSS/A

1111111 Ii_n
187/ /875 38l 17585 ,ssìJ ,a,Ø I /9 1.91$ /3/I /3/9 132/ I 1.929
/87.5 /880 '°9I ISBO] /8951 sa8J /585 /3/8 /3/5 /325 /325 J 1327

FsavaE 19.-Average annual zinc production of Australia, Japan, and Russia 1y 5-year periods

district of Germany At that time Russia was mining almost three
times as much zinc as it was smelting, or about 3 per cent of the total
mine production of the world. Since the war the ore mined has about
equalled the ore smelted.

CZECHOSLOVAKIA

Zinc.-In 1919 Czechoslovakia was established as an independent
nation and was given a portion of the Austrian Province of Galicia,

Period
Total

produc-
tiou

Annual
average

Per ccñt
of world

total
Period

Total
produc-

Lion
Annual
average

Per cent
of world

tot al

1385-4835 7,636 1,527 11.05 1886-1890 21.087 4,217 1. 19

1836-1840 12, 726 2,545 13. 81 1891-1895 24,923 4,985 1. 18

1841-5545 13, 050 2,791 9. 70 1896-1900 33, 161 6,632 1.30
1846-1850 14,776 2,955 6. 63 1901-1905 46, 804 9,361 l_45
185fr1855 8,795 1,759 2.74 1906-1910 49,342 9,868 1. 19
1856-1860 9,204 1,841 2.00 1911-1915 45, 189 9,034 .90
181-.1865 13,490 2,698 2.40 1916-1920 23 677 4, 735 . 51
1866-1870 16,634 3,327 2, 26 1921-1925 2: 551 510 .05
1871-1875 19,270 3, 854 2. 28 1926 2,081 2,081 - 15
1876-1580 23,829 4,766 2.04 1927 2,568 2,568 .18
1881-1885 23,926 4, 785 1. 52
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where a zinc industry was already established. The zinc output has
been somewhat irregular, varying from 2,300 tons in 1919 to 7,600 tons:
in 1924. The production in 1925 was 3,307 tons; in 1926, 3,527 tons;
and in 1927, 4,079 tons.

Zinc ore.The ores mined in Czechoslovakia during 1926 were
estimated to contain about 3,000 tons of zinc.

YUGOSLAVIA

Zinc.The zinc production of Yugoslavia is of little importance,
and, like that of Czechoslovakia, dates back to 1919, when this coun-
try became an independent nation. The zinc-producing districts of
Yugoslavia were formerly a part of the old kingdom of Austria-
Hungary. The production amounted to 2,115 tons in 1919 but
decreased to a few hundred tons in 1921; since that time there has
been a slow increase in production. In 1927, 3,511 tons of zinc were
produced.

Zinc ore.The mine production of Yugoslavia is practically neg-
ligible. In 1926 the ores mined were estimated to contain only 160
tons of zinc.

GREECE

Zinc ore .T here is no production of metallic zinc in Greece. The
mining of zinc ores in this country dates back to about 1860, since
when the annual output has varied considerably. The actual zinc
content of the oresmined for many years does not appear to have been
reliably recorded. The 1913 production has been estimated at 11,500
tons of zinc. From 1918 to 1924 the zinc content of the mine output
did not exceed 2,000 tons during any year. During 1926 the pro-
duction of ore is officially reported at 38,306 tons, the content of
which has been estimated at 25.7 per cent, giving a zinc production
of approximately 10,000 tons or 0.6 per cent of the world total.

SWEDEN

Z'tnc The smeltmg of zmc m Sweden began about 1911 wsth an
output of 1,100 tons. By 1916 the production had risen to 11,020
tons, about 1 per cent of the world total. Thereafter the annual
output declined to a minimum of 1,338 tons in 1923; the output has
since increased substantially. During the last three years an average
of a little over 5,000 tons has been produced. The following table
summarizes the smelter production of zinc from 1911 to 1927:

Zinc production in Sweden, 1911 to 1927 (short tons)

Period
Total

produc- ee
Per cent
of world Period

Total
produc- A i

a',g8e
°

of5wId

1911-1913 17, 088 3,418 0.34 1926 5,291 5,291 0.39
1918-1921 33,238 6,638 .12 1927 5,071. 5,071 .35
1921-1925 15,870 3, 174 .34
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Zinc ore.The mining of zinc ore began about 1860, and in
short time Swedish ores became an important factor in the world'
supply of zinc. Production increased to a maximum at the close of
the nineteenth century, when production decreased slightly, but
during the last few years a marked increase in mine output occurred.
In 1926, 62,000 tons of ore were produced that contained 23,487
tons of zinc, or 1.36 per cent of the total mine production of the
world. The excess mine production of Sweden is shipped to Belgium
for smelting.

NORWAY

Zinc.For three years prior to the World War the zinc production
of Norway averaged about 9,000 tons a year, or about i per cent of
thè world total. In 1914 the production decreased to 1,876 tons
and remained depressed until 1923. In 1925, 7,500 tons were pro-
duced; in 1926, 5,900 tons; and in 1927, 6,600 tons. The amount
for 1927 was slightly less than one-half of i per cent of the world
total. The following is a summary of the zinc production of Norway
from 1911 to 1927:

Zinc production in Norway, 1911 to 19917 (short tons)

Zinc ore .The mines of Norway have seldom produced over 1,000
tons of zinc annually. The smelters of Norway rely on foreign
sources for their raw products. The 1926 mine production was prac-
tically nothing.

ASIA

JAPAN

Zinc.The Japanese zinc-smelting industry was established as the
result of the closing of European smelters during the World War to
which Japan had exported zinc ores since about 1905. Beginning
with. an output of about 1,000 tons in 1913, production increased rap-
idly to a maximum of 60,316 tons in 1917, or nearly 6 per cent of the
total world production for the year. During the period 1916 to 1920
Japan produced 186,500 tons of zinc, over 4 per cent of total world
production and six times greater than the production for 1911 to
1915. After 1917 the annual output decreased considerably, and
the production from 1921 to 1925 was only 40 per cent of the pre-
vious 5-year period; 1926 and 1927 show an increase of 25 per cent
over the preceding 5-year average production. The 1927 produc-
tion was 18,739 tons, or 1.3 per cent of the world total.

Total A Per cent Total A al Per cent
Period aage otwld Period piduC- ofw1d

1911-1916 30,611 6, 122 0.61 1926 5,907 5,907 0.44
1916-1920 11, 754 2, 361 .26 1927 6,614 6,614 .46
1921-1925 21,466 4,291 .46



i See Table 15 for more detailed data.

Zinc ore.During the war period the domestic supply of ore was
not sufficient to meet the demands of the smelting industry, and ore
was imported from Asia and Australia In recent years the mine and
smelter production of Japan have been about equaL

CHINA

Zinc.The production of metallic zinc in China is of ancient origin,
and there are records of shipments of zinc from China to Europe dur-
ing the sixteenth century. The introduction of zinc smelting into
England in 1740 may have resulted from the visit to China of an Eng-
ugh doctor who journeyed there to learn the secret of smelting zinc.
Data on the production of China are not available before 1920, but the
amount of zinc produced is known to have been inconsiderable. Dur-
Ing the past few years only a few hundred tons have been produced.

Zinc ore.China has been exporting zinc ores for many years. In
1914, 1915, and 1916 the zinc content was around 3,000 or 4,000 tons.
From 1916 to 1920 exports declined to almost nothing, but in 1922
and 1923 the zinc content of ores exported had increased to about
20,000 tons. In 1926, 27,327 tons was exported, with an estimated
zinc content of 7,500 tons.

INDO-CHINA

Zinc.Smeiter production of zinc began in 1924 with a small
output. In 1926 about 2,000 tons was produced.

Zinc ore.Mining of zinc ore has been progressing on a moderate
scale for several years. In 1913 the mine output contained about
15,000 tons of zinc. In 1920 nearly 4,000 tons of zinc was contained
in the ores mined In 1926, 68,400 tons of ore was produced with a
zinc content of 27,616 tons, or about 1.5 per cent of the world output.

CHOSEN

No metallic zinc is produced in Chosen, which is a Province of
Japan on the mainland of Asia. Since 1924 increasing amounts of
zinc ore have been mined In 1926, 7,830 tons of ore, estimated. to
contain 2,000 tons of zinc, was produced.

Total Annual Per cent Total Per cent
Period produc- of world Period produo- Annual of world

tion average total tion average total

1911-1915 30, 803 6, 161 0.62 1926 18, 739 18,739 L38
1916-1920 186, 498 37, 300 4. 06 1927 18,739 18, 739 1.30
1921-1925 74, 625 14,921 1. 59
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Figure 19 shows the average smelter production of zinc by 5-year
periods and the average for 1926 and 1927. The following table
summarizes the zinc production from 1911 to 1927.

Zinc production in Japan 1911 to 1927 (short tons)'
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INDIA

Zinc ore.India produces no metallic zinc but is an important
contributor to the world's suppiy of zinc. This is due to the pro-
duction of the famous Bawdwin mines in Burma. Production of
concentrates that were shipped to Europe for treatment began a
few years before the World War. In 1914 about 8,600 tons of con-
centrates, of 45 per cent grade, was exported. During the war
exports dwindled considerably and by 1919 had stopped completely.
In 1921 shipments were, resumed and have increased with fair regu-
larity since. In 1926 the exports of India amounted to about 50,300
tons of concentrates. The production of concentrates at the Bawd-
win mines for the same year was almost 55,000 tons, with a zinc con-
tent estimated at 25,405 tons, or about 1.5 per cent of the mine pro-
duction of the world.

AUSTRALASIA

AUSTRALIA

Zinc.A rapid increase of zinc smelting in Australia is apparent
from Figure 19, which shows the average annual production of zinc
in Australia by 5-year periods from 1901 to 1925 compared with the
average for 1926 and 1927. The first production of zinc was recorded
in 1903; it amounted to only a few hundred tons. Thereafter a
steady increase resulted in an 11 000-ton production in 1920, but in
1921 the output dropped to 1,252 tons due to general industrial
depression. There was rapid recovery, however, and in 1922 the
output was more than double that of any previous year. In 1923
the output again practically doubled, due to the completion of an
electrolytic reduction works at Risdon, Tasmania; approximately
46,000 tons of zinc was produced for the year. As a result of these
large increases the average annual production of zinc for the 5-year
period ended in 1925 was over four times as large as the average of
the preceding five years. The 1927 production was 54,438 tans, or
3.77 per cent of the world total.

The following table gives a summary of the production of metallic
zinc from 1901 to 1927. This table is illustrated graphically by
Figure 19 (p. 39).

Zinc production in Australia, 1901 to 1927 (short tons)'

i See Pable 15 for more detailed data.

Total A I
Per cent Total Per cent

Period produc- agae ofseld Period ptduc- of world

1901-1905 1,317 271 0.04 1921-1925 177, 139 35,428 3. 76
1906-1910 3,987 797 . 10 1928 52,880 52, 880 3.90
1911-1915 20,610 4, 122 41 1927 54, 438 54, 438 8. 77
1916-1920 40, 988 8, 194 .89
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Zinc ore.Australia is the second largest producer of zifl ore in
the world. Production started at the close of the nineteenth century
with a few hundred tons a year. In 1903 annual production had
become 23,000 tons of concentrates. The flotation process was now
applied to immense tailings dumps of the lead mines of Broken Hill,
New South Wales, where the zinc content of the ores had previously
been discarded as a waste product. By 1910 the production of con-
entrates had increased to over one-half million tons, containing

about 45 per cent of zinc, and amounted to aboutone-fourth of world
production at the time. Australia thus replaced Germany as the
second largest producer of zinc ore.

During the war the production of ore declined to less than 50 per
cent of the pre-war output, due in part to the fact that Germany and
Belgium had been the principal markets for Australian ore. Pos1-
war recovery of the zinc-mining industry of Australia did not take
place until 1922, but in 1923 the ore production approximated the
pre-war average. Since 1923 the production has again, declined.
Most of the ore produced in Australia to date has come from New
South Wales, but the production of Tasmania has been increasing in
importance during the last few years. In 1926 Australia produced
ore estimated to contain 168,981 tons of zinc, or 9.84 per cent of the
total world mine production; but the production of metallic zinc by
Australia was only 52,880 tons, or 3.90 per cent of the world total
smelter production, more than one-half of the Australian production
of zinc ore being smelted abroad.

AFRICA

ALGERIA

Zinc ore.T here is no smelter production of zinc in Algeria. The
production of ore, however, dates back to about 1888 and has grad-
ually become more important. In 1913 the ores mined contained
approximately 40,000 tons of zinc, or about 3.5 per cent of the world's
output; however, by 1921 production dropped to about one-fifth of
the 1913 output. Increase has been steady since 1921, and in 1926
the mine output contained almost 31,000 tons of zinc, representing
1.8 per cent of the total world output.

NORTHERN RHODESIA

Small amounts of zinc ores have been mined in the Broken Hill
district during the last few years. In 1925 and 1926 a small production
of metaffic zinc was reported, which was the product of an experi-
mental electrolytic plant. A plant of 40 tons daily capacity is being
built, from which it is inferred that this country wiJi shortly become
a more important factor in the world's supply of zinc.



Previous to the time of Augustus Casar zinc is said to appear in
Roman coins only as an impurity, but thereafter as an intentional
addition. The Romans without knowing zinc as a metal had dis-
covered that "by melting copper together with a certain ore (calamine,
the natural zinc carbonate) * * * a yellow alloy of a more
goldn color than bronze could be obtained; this alloy becoming
known subsequently as 'calamine brass." During the middle ages
there was some mining of European zinc ores for use in a similar manu-
facture of brass;4 and it is known that Portuguese and Dutch merchants
brought small imports of metallic zinc from China during the sixteenth
and seventeenth centuries. One of its trade names was spialter, from
which "spelter" has been derived. To the alchemist Paracelsus
(449a-1541) is ascribed the first mention of zinc as a metal. Agricola
later discovered metallic zinc in the cracks of a lead-copper furnace
at Goslar in the Hartz Mountains and described it in 1556.

Britss was being manufactured in Belgium during the fifteenth
century, at Goslar, in the Hartz, and Beuthen, Silesia, during the

Smith, Ernest A. The Zinc Industry: 1918, P. 7.
4 Ingalls, Walter Reuton, Production and Properties of Zinc: 1902, p. 3.
'The author, believing the word spelter" should be allowed to become obsolete, has avoided its use in

the rest of this paper.

Period Years Data cover-

1801-1810 10 Average annual production 582
1901-1910 - 10 The same, 100 years later 735,000
1911-1920 10 The same, in the next decade 962,000
1927 1 ProductiOn 1,444,000
1801-l82&.. 25 Total production 64,000
1826-1890 2.5 do 572, 000
1851-1875 25 do 2,931,000
1876-1900 25 rn_do 9,173,000
1901-1925 25 do 21,683,000
1801-1890 50 do 635,000
1851-1900 50 do - 12,104,000
1801-1900 100 do 12,740,000
1901-1910 10 do 7,354,000
1911-1920 10 do 9,623,000
1801-1908 108 do 18,347,000
1909-1927 19 do.. 18,876,000
1801-1927 127 do 37,223,000
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TUNISIA

Tunisia does not produce metallic zinc but has been a producer
of zinc ore since about 1893. The output in 1913 contained approxi-
mately 2,000 tons of zinc. Since 1922 the production has been
increasing regularly. Ore containing 11,078 tons of zinc was mined
in 1926; it amounted to about 0.7 per cent of the world total.

GENERAL SUMMARY

The comprehensive relationships of all datt offered in this paper
are shown in a single folded table (Table 15) at the end, but the
following table (Table 14) will serve to call attention to some of its
salient features:

TABLE 14.Salient features of wor'd production of zinc
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sixteenth century, and in Surrey, England, from the middle of the
seventeenth century; but until 1740 the process used was that of
heating copper in crucibles with charcoal and calamine ore; In
that year commercial extraction of metallic zinc from its ores was
first started at Bristol, England, where calamine ores were distilled
in crucibles. In 1798 this process was adopted in Upper Silesia,
where it was soon improved upon. At about the same time zinc
smelting was started in Carinthia and in 1807 at Liege, Belgium.

Obviously the production of zinc in Europe previous to the nine-
teenth century can have amounted to no more than a few thousand
tons at most. During the first decade of that century the estimated
total production was only about 6,000 tons; it came from England,
Germany, Belgium, and Austria. Thirty years later a moderate
production had developed in Russia, and by the middle of the century
the production of these five countries averaged about 50,000 tons a
year, in 50 years their production totaled about 635,000 tons.

Spain, France, and the United States, beginning to produce in the
sixth decade, provided one-fifth of the world production during the
latter half of the century. Near its close production also started in
Italy and the Netherlands. The total production of the latter
half century was 12,104,000 tons, 19 times as much as the production
of the first half The total production of the century was 12,740,000
tons, derived chiefly from five countries, as follows:
Germany, about 43 per cent.
Belgium, about 27 per cent.
United States, about 13 per cent.

Great Britain, about 7 per cent.
France, about 5 per cent.
Other countries, about 5 per cent.

The same five countries were al the chief factors of world pro-
duction during the first 27 years of the present century, as here shown
United States, about 41 per cent.
Germany, about 20 per cent.
Belgium, about 16 per cent.

Great Britain, about 5 per cent.
France, about 5 per cent.
Other countries, about 13 per cent.

The total .production of these 27 years was 24,483,000 tons, nearly
twice as much as the production of the nineteenth century.

A striking suggestion of the rate at which world production has
increased is. given by the ratio of total amounts produced in. the five
25-year periods, 1801 to 1925, inclusive. (See figé 20.)

The production for the whole 127 years was 37,223,000 toits,
comparable with .a copper . production of 40,48,000 tons during. the
same years, a remarkable showing for a metal so little known at tLìe
beginning of the period.

First 25-year period
Second 25-year period
Third 25-year period

Ratto

. i
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Fourth 25-year period
Fifth 25-year periocL .

Bâtie

143



FIGURE 20.World production of zinc by quarter centuries

will therefore be cordially welcomed. A subsequent paper of the com-
mon metals division will discuss the sources of production tabulated
herein by mines and districts.
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Only through the cooperation of all who are interested in the sub-
ject can such data as these be perfected. Suggestions and criticisms



o


	bomeconpapers_2_a_m
	bomeconpapers_2_i_m
	bomeconpapers_2_iii_m
	bomeconpapers_2_iv_m
	bomeconpapers_2_001_m
	bomeconpapers_2_002_m
	bomeconpapers_2_003_m
	bomeconpapers_2_004_m
	bomeconpapers_2_005_m
	bomeconpapers_2_006_m
	bomeconpapers_2_007_m
	bomeconpapers_2_008_m
	bomeconpapers_2_009_m
	bomeconpapers_2_010_m
	bomeconpapers_2_010a_m
	bomeconpapers_2_011_m
	bomeconpapers_2_012_m
	bomeconpapers_2_012a_m
	bomeconpapers_2_013_m
	bomeconpapers_2_014_m
	bomeconpapers_2_015_m
	bomeconpapers_2_016_m
	bomeconpapers_2_017_m
	bomeconpapers_2_018_m
	bomeconpapers_2_019_m
	bomeconpapers_2_020_m
	bomeconpapers_2_021_m
	bomeconpapers_2_022_m
	bomeconpapers_2_023_m
	bomeconpapers_2_024_m
	bomeconpapers_2_025_m
	bomeconpapers_2_026_m
	bomeconpapers_2_027_m
	bomeconpapers_2_028_m
	bomeconpapers_2_029_m
	bomeconpapers_2_030_m
	bomeconpapers_2_031_m
	bomeconpapers_2_032_m
	bomeconpapers_2_033_m
	bomeconpapers_2_034_m
	bomeconpapers_2_035_m
	bomeconpapers_2_036_m
	bomeconpapers_2_037_m
	bomeconpapers_2_038_m
	bomeconpapers_2_039_m
	bomeconpapers_2_040_m
	bomeconpapers_2_041_m
	bomeconpapers_2_042_m
	bomeconpapers_2_043_m
	bomeconpapers_2_044_m
	bomeconpapers_2_045_m
	bomeconpapers_2_046_m
	bomeconpapers_2_047_m
	bomeconpapers_2_047a_m

