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INTRODUCTION

This publication is the first of a proposed series of economic papers
It presents a careful compilation of the records of copper production
since the year 1800. Similar analyses of past production of other
meta1s such as lead, zinc, iron, chromium, manganese, nickel, alu-
minum, tin, gold, and silver, will follow. Another group of papers
on resources is in contemplation, and eventually the bureau hopes to
present papers dealing with distribution or industrial flow and ulti-
mate consumption. Economic papers discussing the opportunities
for American citizens or corporations to exploit foreign mineral depos-
its will also be prepared.

This paper shows that the world's production of copper during 127
years, since the beginning of the nineteenth ceiìtury,, amounts to
more than 40,000,000 tons In comparison, all previous production
since the beginnmg of man's utilization of copperestimated by some
as less than a million tonsis relatively msignificant Of the output
since I800, about 1 per cent was produced in the 25-year period
between. 1801 and 1825; 23' per cent between 1826 and 1850;
5 per cent between 1851 and 1875; 18 per cent between 1876
and 1900; and 63/ per cent between 1901 and 1925. About 83j per
cent was produced during the years 1926 and 1927 This progres.
sively increasing production is indicated graphically in Figure 1

Compared with the first decade of the nineteenth century, world
production of copper for the first decade of the twentieth century
had increased fortyfold, and sixty-sevenfold for the succeed mg 10
years. (See fig. 2, page 4.) For more than 100 years there bas
been an average increase of 53 per cent per decade in the ratei of
production 0niy in the period 1919 to 1925 do we find acceleration
of world production interrupted

The past 127 rears have witnessed a geographical shift in the
production of copper Duruìg the first half of the nineteenth cen-
tury Europe produced 63 per cent of the world's output, South
America furnished 17 per cent, Asia 13 per cent, and North America
5 per cent During the next 50 years the North American output
was 37 per cent of the world total, European production amounted
to less thau30 percent,SouthAmerican.21 per cent,.anatbee-
mainder was produced by Australasia, Asia, and Africa. In the
first 25 years of the present century North America produced 66
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per cent; South America 11 per cent; Europe 10 per cent; and
Africa, Asia, and Australasia the remainder. Statistics for 1926-27
indicate that North America still retains first place in world copper
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FWURE 1.World production ot copper, by quarter centurIes, 1801-1925

production with 61 per cent, South America second with 18 per cent,
Eurôpe third with 8 per cent, Africa fourth with 7 per cént, and Asia
fifth with 5 per cent. The increasingly important part played by

/80/ /85/
/875

/80/
/32.5

/876
1.900

/826
/85028



ÌNPBODUOTION

the United States in supplying the world with copper is interesting
and significant.

The United States has produced more than 19,500,000 tons of
copper, or 48 per cent of the world's output since 1800, although
the production of this country was negligible prior to 1850. The
increase in rate of United States production from 1845 to 1917 was
even greater than the increase in world production during the same
period.

It is believed that studies of this description by the Bureau of Mines
will be appreciated by those engaged in the production or distribution
of metals.

ScorT TURNEE, Director.
WASHINGTON, Ji.dy 9, 1928.



SUMMARIZED DATA OF COPPER PRODUCTION

By C JULIRN and the staff of the CoMMoN METALs DIr1sIoN

SOURCES AND SIGNTTICANCE OF PRODUCTION DATA

ßetause thelacts of pioduction Wwiinate so many aspecta metal
economies they are sought by many people studymg a great variety
O problems Mine accountante and managers, company presidenta
:andstockholders, commercial and. govermiicntal agencies, technical
and trade 3ournals, associations of producers, and various professional
and scientific societies demand sundi reporte of production at brief
intervals. At the end. of each year estimates of the quantities of
nietah produced are made promptly, and corrected figures follow a
few móuths later. The fact. that such importance is attached to. cur-
rent production data might mdicate that the long-tame reconl of pro..
duotion wouldbestudiédalso. This, however, is not the case.

For such studies the facts of production from at least the early
years oftbe nineteenth century are desIrable, as they sertte to link
the steadi1y expanding production o that century with the relatively
smali production of all previous centuries; but for most of thé metals
no such record is available Details of world production of most
metals previous, to the middle of the last eentury:aredecidedly
sketchy, and even subsequent to that time the record leaves mueh
to be desired.

In 188a tle first volume of Minerai Resources of the United States,
co.verirg OUr domestic production for 1882, was published. Since
1882 recòrds.çnitbe production of metals by the United Stateshave
been. carefully compiled in Minerai Resources, but foreign produc-
tion has been given less attention. For some years the compila-
tam cpf copper productionissued by HenryR. Merton &Co, (Lt4.), of
bondon,; was accepted for al foreign countries by Mineral Resources,
and until 1914 the Merton figures were adopted with only slight
changes. .,

Likewise, the Metallgesellschaft and the Metallurgische Gesch-
schf, f Prañkfort, began compiling statistics only in the latter part
of 'tue last century and för some years used the Merton figures for
copper.

2708°-28--2



2 SUMMARIZED DATA OF COPPER PRODUCTION

The Imperial Mineral Resources Bureau of London and the Amer-
ican Bureau of Metal Statistics of New York were established even
more recently.
The ¿ç9jcr 4It ie4 Hora. $teena..in 1900,

contains lônie veri hIeres in 'obératións on wórld proäuction of
copper. They are based upon data, compiled by R. Gervase Eiwas,
that appçred in be London Financial News of January, .1900.

'ÂbÒÍ 'the same tithe,'A Century 'df Copper, by Nicol Erowind
Charles C. Turnbull, was published in London. This valuable com-
pilation leen used . tuis.report as tue source of "Production by
decades r rèvious to the gear 1881.'

'StuayM the long-time aspects if metal productiòn is rendered pe-
aìslly diflicult by the 'reemblance 'of the record to 'a 'mossie', - 'the
'banients fwhich are charsuthrized by the' duff ereA units ofiwight
usodOonsequently, the 'facts often can not be obtùined without
spendiñgi*iore effort in the' conversion of' 1gurea from oné unit'to
anotKerthanwouIdbe 'pesoticable. ' ' ' "' -

Thé present paper. does not attempt to discover and publish da1a
that ,havei &a hidden "in Tmist' records.' Changes that 'might 'be
-made In 'the 'production 'record through suck tesearch' wd'be óf
'slight- practical ìmportanee. The' service 'undertaken here merely
includea (t) A- systema'tie rèv-iew of recognized sotreea -o-f infonnii-.
thon;- (2) selection of . data that appear' 'to be acceptable: nd
Éeasenab13racçurate; (3) the'oonverion of figures, when necessary,
from .Iong';tors pounds, -orj metric- tons to 'a single unit, 'the' shdtt

shott is 'thé only 'unit of weigbt used throughont -this
'paper;' (4) orderly arrangement of the information- obtained; and

)illustration of the Information by suitable diagrams-and- 'a, few
btzef conuuelttL
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WOR!D PROPUÇTIONTQTAL AMOUNTS AND RATES OF INQBUSR,.

A- ge4eaiumiìary of copper production suitable -for stndy frm
many viewpoints can be combined in a single table. (See Table 2fi,
p. 325 The several aspects of such a subject, however, are -difficult
to fully grasp at one time. Accordingly, the data have been selected
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for presentation in a number of separate tables, each of which shows
some single aspect of copper production. Table i shows world pro-
duction of copper by decades.

TABLE 1.-World production of copper, by decades, 1801-19130 (short tons)
t'me short ton Is the only unit otweight need in this patJerl

Table 1 shows a constantly expanding ratio of production for more
than a century. The increase in the rate of production averaged nearly
53 per cent each decade through the 100 years ending with 1920.

The table shows that during the first half of the nineteenth centsry
nearly three (2.7) times as much copper was produced in the filth
dobade as in the first. Yet the production of the second half of he
century was more than six (6.65) times that of the first half.

During the first decade, of the present century, however, the pro-
duction was two-thirds as great as that of the entire nìneteeijth
century, and the production of the second decade exceeded the total
production of the previous century by nearly a million tous. In 1he
latter decade the production waa sixty-five times as gret as tlat
of the second decade of the nineteenth century. As shown by Figure
2, the increase in production followed geometric curvo

Table 2 shows world production of copper by five-year periods.

TABLE 2.-World production of copper, by five-year periods, 1881-19135 (short tthz.$)

Period Production Annual
average

Increase In annual
average

Per cønt

1801-1810 182,000 18, 200
1811-1820 188,400 18, 8M) 650 3. 6
1821-1830 273,504 27,350 8, 500 45.

1831-1840 364,448 36, 445 9,095 33
1841-1830 493,808 49,381 12,938 3,5. 1

1801-1830 1,502,256

1881-1880 759, 079 75,908 20,57 53.
1861-1810. 1, 149, 344 114,934 39,026 1. --

1871-1880 1,423,744 142,374 27,440 23.
1881.4896 2,488,591 248,880 100,488 74
1891-1900 4,149,353 414,935 166,078 86. a

1851-1900 9,970, 111

1801-1900 11,472,367

1901-1930 7,623, 782,838 347,820 83.:
1911-1996 12, 187,881 1,218,734 465,901 19. :

5-year period Production Annual
average

Increase in ,nnua1 averare

Quantity
(tons)

p cent

1881-1885 1, 10,5,809 221, 162
3880-1890 1,382,752 275,586 55,894
1891-1895 1,720,366 345, 261 68,705 24 8
1896-1900 2,423, 048 484,810 139; 40:4 ,
1901-1905 3, 35', 878 671, 476 185,866 ¿8.6

4, 270,956 854,191 18Z 735 27

1913-1915 5,366,397 1,073,279 219,088 2,5;61
3015-1020 3, 820. 94t 1, 364.189 200, 91 23.1)
1921-1925 5,910,731 1, 182, 14i -182,043 -13.3
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SUMMARIZED DA'IA OF (OPPER PR0DUCTIO

The outstanding feature of TabJ.e 2 is the appearance of a. five-year
period (1921-1925) during which there was a recession in the amount
of production. During each of seven eqtial periods preceding it the
average increase in production had amounted to about 30 per cent

1600

HOI

/200

138488

uc 3.Average annual world production of copper, by flve.year periods, 1881-1925 and that
of 1926-27

(29.8), but for all of the five-year periods shown (1881-1925) the
average increase per five-year period was 24.4 per cent.

Figure 3 covers the average production of 1926-27, indicating
unmistakably a resumption of production increase at something like
its former rate.

1'xomz 2.Average an nal world production of copper, by decades, 1801-1920
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Table 3, presenting the total amount of world production by years,
shows that the increase was remarkably steady until it was disturbed
by the World War. A decided rise in the amount of production
during 1916, 1917, and 1918 was followed by an even more decided
reaction. Recovery from the latter was relatively slow, and the pre-
war trend was resumed only in 1926 after 11 years of disturbance.

TABLE 3.World produciion of copper, by years, 1881-197 (8hort Ions)

'AmerIcan Bureau cl Metal Stetiatice, 1927.

Figure 4 shows annual world production by years, with a trend line,
a-b, based on a moving average of five years, to the year 1913, after
which its dotted projection, b-c, is merely extended to meet the pro-
duction curve at 1926. Apparently the course of this projection
might suggest the minimum expectancy of copper production during
the next few years. If this were so, production would exceed
1,800,000 short tons a year by 1930. It should not be assumed,
however, that the existing rate of increase in copper production can
persist for many more years. Since 1800 the increase in copper pro-
duction has averaged 180 per cent, each quarter century, amounting
finally to 25,726,000 tons for the quarter 1901-1925. Such a rate of
increase, if continued, would require a production of 72,000,000 tons
for 1926-1950, 200,000,000 tons for 1951-1975, and 565,000,000 tons
for 1976-2000, a total of 882,000,000 tons for the twentieth century
in contrast to less than 12,000,000 tons for the nineteenth. Of course,
the known world resources of copper would be inadequate to meet
any such demand.

Table 4 gives the monthly production and the average daily rate
of production, by months, during the last three years, as reported by
a responsible commercial agency. This is the most prompt estimate
of world production of copper that becomes available to the public.

The average annual increase for the brief period shown amounts
to 58,735 tons, which is less than the average yearly increase for any
five-year period since 1890 with the exception of the period 192 Ï-1925,
when production actually decreased. This suggests that the rapid
geometrical rate of increase in production is now tending to diminish.

Year Production Year Production Year ProductIon Year Production

1881 181,342 1892 334,992 1905 778,841 1917 1.375,921
1882-------- 202,038 1894 353,493 1906 797,777 1918 1,574,288
1883 224e, 306 1893 368,963 5907----------- 794.704 1919 1,096,817
1884_ 285,006 1896 422,838 1908 820, 104 1920 1,087,188
1885 253,120 1897 454,531 1909 912,241 1921 814,686
1886------- 241,089 1892 480,904 1910 946, 130 1922 984,927
1887 250,338 1 619,336 1911 980,761 1923 1 354, 796
1888--------- 294,805 1900 543,439 1912. 1,102, 809 i924 1,479,377
1889 291,018 1901 580,011 1913 1,090,629 1926 1,526,996
1890 305.334 1902 615,032 1914 1,027,051 1928 1,629, 140
1891 316,672 1903 656,482 1915 1,166.447 1927 I 1,674,818
1892 352,249 1904 792,902 1918-------- 1,518,622
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- 1925, 196, am ,l972 (rSort tons) ..

I Reports COVer all but about 3,000 tons a month.
'.hmerlca1z Bureau of Metal StathtIOS, Jan. 17, 1928.

WORLD PRODUCTION BY CONTINENTS AND OOUNTjÌà

Tablee shows that world production of copper for the 127 yers
1801-192v, inclusive, was over 40,000,000 tons, nearly -23,000,000
tons or &6 pei cent of which were derived froi North Amrida.
Europe produced nearly 7,000,000 tons, about 17 per cent; Srntb
AniericaÌiea 6,000,000 tons, or more than 14 per cent; Asia
nearly 25o0,øö0 tons, about 6 per cent; Australasia nearly 1 ,5i000
tons, abo'it 3. per cent; and Africa over 1,200,000 tons or x4erly
3 per ceflt.

TÄLE &'-Taj world oduction o. copper, 1801-1927 (short tons)

Ctry Qt***tlty - - -Couny uantty

North America: Europe-Continued.
United States 10,615,005- 48.431 Other EUopean coun
MexIco 1,584,068 & 911

Z7
tres 298,810 0.

- 1,101,785,
Newfoundland.. 81, 205 :290

-

Total, kprope 6,837,979 lb. 883
Cuba 339,250 .835

Asia:
Z372328* 50.100- Total, NarthMner1oa. 3ßpa..------------ 4Z126 6.t030

Turkey. 18 093
-Sol*bMnerics: Chtha -

Chile 4,845,827 11.224 India 299
PenL----------------------872,033 2.153 Oypnis - 3,'381-
Bolivia 29L 752 .545 -

2,490,507 '- iArgentina 24,404 .060 Total, Asili -
Venezuela 145,951 . 360

-

Total, South America. 5,809,967
-

14.342
Africa:

8outhern Africa 474,620 1.172
Belgian Congo 689,485 1.702

Europe: Rbodesia 185 .097
Spain an Portugal 2,824,169 0.973 Algeria 5, 820 919
Eñgland 977,981 2.415

1,250910 2.990Qerma*y----------------- 1,315,138 3.250 - Total, Africa
Rueda 879,824 2.172 -

1,421; 720 3.325FInland 5,848 .014 AustralasIa
8weden.. 176,649 .436 -

9

%

7ay
France 7,SIS

:
- .019

Other cou es (l927).,.,
World tota . 40,4*8, 322

1oth
1925 1926 1927

MÓzithly
production

.t)afly
raSa

Moúthiy
production

bal11'
rate

1AOflhIy
produclon rt

JanUary 130,57e 4,204 128,558 4,i78 - - 513,337' 4, 624
ry 122,975 4,392 136,455 4,516 132,870 4,745

135,359 4,386 134,727 4,346 136,347 4,398
ApiS 134,510 4, 130 136,938 4,565 135,729 4,524
May 126,236 4,072 136,468 4,402 139,114 4,488
June 125,685 4,189 124,100 4,137 134,243 4,475
July 124,026 4,030 124,483 4,016 132,186 L4,264
August 122,618 3,955 128, 568 4,147 135,015 4,355
Septeniber 125,206 4,174 132,013 4,480 133,291 4,443
October 138,234 4,459 136,600 4,406 145,278 l 4,856
Nov8mber 133,007 4,434 148,321 4,944 141,975
Decmber 131,809 4,252 142,306 4,590 145,961 4,805

Total
Moflthly average

1,540,875
128,406 4,222

1,800,491
133,374 4,385

1,

WORLD PROJJfl. BY COWTINLN'TSÄND. tNTRIES Z

TmL 4.-R.zorted i joft3ipp by months, irth ,ve,'ag doij pa4es for



s ßU'D DATA OW COPPFIR PRODUCTION

Considering The production of individual countries, it is of inteist
that the United States produced neariy half (48.4 per cent) of the
total; that Chile with about 11 per cent, Spain-Portugal with 7 per
cent, and Japan with 8 per cent furnished nearly a quarter (24.2 per
oet) of the total; and that four other cQuntriesMexleo with 3.9
per cent; Germany, 3.2 per cent; Canada, 2.7 per cent; and England,

/2

1/

J'loua& &-1'9duoUo*of copper. b*r contInents, 18014920

2.4 per centproduced a*i additional 12 per cent in ail, so that only
15 per cent was derived from the rest of the world.

The change in relative importance of the continents in copper
pioduotion is shown in Table 6, in which various periods are
pared, and in Figure 5, which shows production of contineDt 1w
decades from 1801 to 1920,. (See also Table 28.)

TABLE 6.Production of co,Uiflene compared for various periods

Period (qy)
North America South America Europe

QuantitI Per cnt Quantity Per cent Quantity Per aSot

1,502,286 77,482 5.76 280,812 17.84 949; 559 *21
1861-1900 50 9,976,111 *M8,316 *7 29 2,097 701 21.04 9,943,006 *70
1901-1925.... 27 26,726,406 16, 920,7*1 56.77 2. W., 801 11.07 2, 658,006 16.33
1*-1117 2 8,299549 2,008.610 06.7* 804,868 18.33 280 318 8.18
1801-1W.... 127 40,499,822 22,722,239 5810 6,909,987 14.84 6,887,919 1888

IS

13



FIGURE 6.Map showing world production of copper, by continents and countries, 1926. Hatch d area represents continental production; black area represents production by countries
27000_28. (Face p. 8.)
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WORLD PRODUCTION BY CONTINENTS AND COUNThIES

TABLE 6.-Production of continents compared for various periods-Continued

From 1801 to 1850 Europe ranked first, producing 63.21 per cent of
the world total; South America, second, with 17.34 per cent; Asia,
third, with 13 per cent; and North America, fourth, with 5 per cent.
Production from Australasia and Africa was stifi relatively insignifi-
cant. While Europe, South America, and Asia were continuous and
steadily increasing producers, North America began production only
in the third decade and Australasia showed no production until th
fifth decade.

During the second 50-year period North and South America showed
increases in production, while Europe showed a less rapid increase.
North America produced 37.29 per cent of the world total; Europe,
29.70 per cent; and South America, 21.04 per cent. Australasia,
Asia, and Africa produced 5.06, 4.89, and 2.01 per cent, respectively.
Near the end of the nineteenth century Africa showed a substantial
production for the first time.

For the first quarter of the present century North America attained
a position comparable to that of Europe during the first half of the
nineteenth century by producing 65.77 per cent of the world total.
South America gained the second position, producing 11.07 per cent
of the world total, while Europe dropped to 10.33 per cent. Africa.
and Asia increased their proportions of the world total, while Aus-
tralasia dropped in production.

The 1926-27 figures show that North America dedlinéd slightly in
production to 60.79 per cent, while South America materially strength-
ened its hold on the second position with 18.33 per cent of the world
total. Europe, with a production of 8.16 per cent, held third position
but was almost equalled by Africa with 6.99 per cent of the world
total. Asia, with 4.99 per cent, continued to hold fifth position, and
Australasia declined to relative insignificance with 0.7 per cent of the
total.

Figure 6 shows the distributionof production for the year 1926.
Table 7 contrasts the production made by contments and countries

during the whole of the nineteenth century with - that made during
the first quarter of the .twentieth century. (See also figs. 7 and 8.)
It also compares the average annual production of continents and
countries during the latter period with the production of 1926. (See
also figs. 9 and 10.)

2706°-28-3

-

Period

Asia Africa Australasia

QuantIty Per cent Quantity Per cent Quantity Per cent

1801-1850 197, 120 13. 12 17,584 1. 17
1851-1900 487,441 4.89 200,623 2.01 504,873 5.06
1901-1925 1,641,342 6.38 779,620 3.03 880,836 3.42
1926-1927 164,604 4.99 230,667 6.99 24,427 0.74
1801-1927 2,490, 507 6. 15 1,210,910 2.99 1,427, 7I 3. 52
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WORLD PRODUCTION BY CONTINENTS AND COUNTRIES 13

TABLE 7.-World production by continents and countries for the nineteenth century,
first quarter of twentieth century, 1926, and 1927 (short tons)

I All figures from Mineral Resources, mine production, except for the United States where smelter
production is-used.

'American Bureau of Metal Statistics, 1927 Yearbook.
'Austria only.
4 Serbia now included ¡n Yugoslavia.
s Cyprus.

Nineteenth First quarter of twen-
century, 1801- tieth century, 1901- 1926 1927
1900, inclusive 1926, inclusive

Country
Per A verage Per Per Per

Quantity C Quantity t c- cent Quan. cent

total annum total total total

North America:
United States 3,356,472 29.26 14,542,269 581,691 56.55 869,805 53.39
Mexico 159,918 1.39 1, 298,438 51,938 5.05 61,926 3.80
Canada 69,805 .61 894,702 35,788 3.48 66,548 4.09
Newfoundland 52,997 .46 28,208 1,126 .11
Cuba 156, 666 1. 37 157,094 6,284 . 61 9,952 .61

Total, North
America 3,795,858 33.09 16,920,711 676,828 65.77 1,008, 255 61.89 '907,415 59. 71

South America: -

Chile - 2,112,773 18.42 1,945,797 77,632 7,56 2 223,015 13.69
Peru 38, 232 .33 734,503 29,380 2.86 46,860 2.86
Bolivia 60,730 .53 143, 195 5,728 .56 8,977 .55
Argentina 18,981 . 17 5,092 204 .02 2 331 .02
Venezuela 127, 587 1. 11 17,214 689 .07 1,000 .06

Total, South
America 2,358,303 20.56 2,845,801 113,832 11.07 280,183 17.20 '324,68019.44

Europe:
Spain and PortugaL.. 1,488,766 12.98 1,218,092 48,721 4.73 57,018 3.50
England 968, 587 8. 44 9,273 371 .04 121 .01
Germany - 529,232 4.61 725, 080 29,003 2.82 30,520 1.87
Russia 477, 141 4. 16 376,633 15,065 1.46 12,827 .79
Finland 4,756 190 02 1,092 .07
Sweden 119,541 1.04 56,381 2,215 . -.' 1,927 . 12
Norway 315, 931 1.01 72,690 2,908 .28 6,842 .42
Italy 88,729 .77 51,975 2,079 .20 1,644 . 10
France 5,038 202 .02
Austria-Hungary 122,836 1.07 57,956 2,318 .23 '2,467 . 15
Serbia 35,838 1,433 .14 (4)

Jugoslavia 39,406 1, 576 . 15 13,338 .82
Bulgaria 5,289 212 .02 1,87- .11
Czechoslovakia 661 .04
Rumania 762 30 .01 208 .01

Total, Europe 3,910,565 34.08 2,658,096 106,824 10.33 130,639 8.01 '138,779 8.31

Asia:
Japan 681,331 5.94 1,614,873 64, 595 6.28 76, 150 4. 67
Turkey 3,230 .03 12, 863 515 .05 5 3,369 . 21
China ' 5,241 210 .02 2,279 .14
India 8,365 335 .03 6,834 .42

Total, Asia 684, 561 5.97 1,841,542 65,654 6.38 88,632 5.44 5 75, 972 4.55

Africa:
South Africa 196,978 1. 72 236,448 9,458 .92 19,626 1.21
Algeria 3,645 .03 2,844 114 .01 539 .03
Belgian Congo 502,923 20,117 1.96 88,889 5.46
Rhodesia 37,405 1,496 . 15 800 .05
Morocco 50 .00

Total, Africa 200,623 1.75 779,630 31, 18.5 3.03 109,904 6.75 '120,763 7.22

Total, Australasia - 522,457 4.55 880,836 35, 233 3.42 11,627 .71 '12,800 .77

World total 11,472, 367 100.0025, 726,4061,029,056 100.00 1,629, 140 100.00 '1,670,409 100. 00
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PRINCIPAL COPPER-PRODUCING COUNTRIES

The following brief resumé of production from each of the principal
copper-producing countries concludes the present treatment of copper
production. A subsequent paper on sources and resources of copper
will contain an account of the principal copper-producing districts
and mines.

UNITED STATES

The increase in copper production in the United States during
the latter part of the nineteenth century and the first part of the
twentieth century was even more remarkable than the large increase
in world production. During the six decades ending with 1920 the
average increase per decade in world production was 60.1 per cent.
During the same period the average increase in the United States
production was 145.8 per cent.

The United States began to produce copper in the decade ending
with 1850; the quantity produced was less than 1 per cent of the
world total. Following that decade, however, the increase was
rapid up to the end of the nineteenth century, during the last decade
of which the United States produced about 52 per cent of the world
total. Since then the relation of the United States production to
that of the world has remained fairly constant. The United States
production is 48.4 per cent of the ttal world production from 1801
to 1927, inclusive.

United States production by decades, by five-year periods, and by
years is shown in Tables 8, 9, and 10 and Figures 11 and 12.

TLE 8.Smelter production of copper in the United States by decades (short tons)

lAverage annual increase per decade for the last six decades is 145.8 per cent.

Increase In annual
Annual average

Period Production average

Amount, Parcent1

1845-1850 2,688 448
1851-1880 41,498 4,150 3,702 826.3
1861-1870 109, 252 10,925 6,775 163. 3
1871-1880 210, 560 21,056 10. 131 92.7
1881-1890 820,404 82,040 60,984 289.6
1891-1900 2, 174,356 217,436 135,896 165.0
1901-1910 . 4,281, 715 428,172 210,738 96.9
1911-1920 7,160,559 716,056 287,884 67.2



FlouRs 11-Average annual production of copper in the United States, by five-year periods,
1881-1926

TABLE 1O.-Annual smelter production of copper in the United States, 1845-1927

Period T t
shor o'ns

Annual ay-
erage,short Period T ishl?ttsi.

Annual ev-

1846-1850 2, 576 516 1886-1890 526,067 105,213
1851-1855 10,360 2,072 1891-1895 846,638 169,328
1856-1860 31, 136 6,227 1898-1900 1,327, 718 265,544
1861-1865 46, 980 9,396 1901-1905 1,830,473 366,095
1866-1870 62, 272 12.454 1906-1910 2,451, 242 490,248
1871-1875 85, 680 17, 136 1911-1915 3,051,586 610,313
1876-1880 124,880 24,976 1916-1920 4,108,993 821,799
1881-1885 294, 337 58. 867 1921-1925 3,099,996 619,999

800

790

590

u400

300 'I
/58/
/855

/888
/890

/89/
/895

/835
/300

/90/
/905

1506
/9/6

18/I f
/9

J

/3/5
/920

F /92/ 32
I /923

,, Quantity,
short tons ear Quantity,

short tons
Quantity,
short tons y ere Quantity,

short tons

1845 112 1866 9,968 1887 90, 734 1908 471, 285
1846 168 1867 11,200 1886 113, 181 1909 548,476
1847 336 1868 12,1)92 1889 113,388 1910 540,080
1848 560 1869 14,000 1890 129,882 1911 548, 616
1849 784 1870 14, 112 1891 142,061 1912 621,634
1850 728 1871 14,560 1892 172,499 1913 612,242
1851 1,008 1872.. 14,000 1893 164, 677 1914 575, 069
1852 1,232 1873 17,360 1894 . 177, 094 1915 694, 006
1853 2,240 1874 19,600 1895 190, 307 1916 963,925
1854 2,020 1875 20, 160 1896 230,931 1917 943, 060
1855 3,380 1878 21,280 1897 247,039 1918 954,257
1856 4,480 1877 23,520 1898 263,256 1919 543,210
1857 5,376 1874 24 080 1899 284,533 1920 804, 531
1858 6,180 1879 26: 760 1900----------- 303,090 1921 252,793
1859 7,058 1880 30,240 1901 301,036 I922..._.,..... 475, 143
1860 8,064 1881 35,840 1902 329,754 1923 717,500
1861 8,400 1882 45,323 1901 349, 022 1924 817, 125
1862 10,580 1883 57,763 1904 406, 269 1925 837,435
1803 9, 520 1884 72, 473 1905 444, 192 1926 869,811
1864 8,960 1885 82,938 1906 458,903 1027 842,020
1805 9, 520 1886 78,882 1907 434,498

PRINCIPAL COPPER-PRODUCING COUNTRIES 15

TABLE 9.-Smelter production of copper in the United States by five-year periods,
1846-1925
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PiW(CIPAL CONR-PRODrcÑG cÓÑT1t

The first hnportant copper production in the United Statris cainè
from the Lakè Superior distrkt in Michigan. This State continued
to be the most important source until 1887, when it was surpassed
by Montana. In 1907 Arizona became the leading producer and
with the exception of one year has held that position to date. Uth
became the fourth largest producer of copper in 1903 and in 1926
ranked second. Table 11 shòws the relative rank of States in copper
production or various periods.

TAn 11.-SmeZter production of copper in the United States, by States, for varioi
periods, showing ranh and percentage of ¿oLaZ production

1ahte 12 summarizes the amount of eopj.er produced by States ix,
various periods.

T*v 12,-Stneker production of copper in the United States, bj States (s4oi'ttosi*)

iso-ioÓo 1901-1925 1926 1845-1926

State State State State

i Michigan *90 Ar1zona 34.25 ArIzona 41.93 Arizona $1.08
2 Montana. 38.06 Montha 22.06 Utah 14.92 Montana.. 24.
Z Arizona. 1&54 Michigan...... 16.59 Mofltana 14.78 MIchigan 2
4 CiSterala 1.83 Utah 10.78 MIchigan 10.06 Utah, 9.21
S tlu4thtrlbu*ed... 5.71 Nevada 4.10 Nevada 4.27 Nevd* 8.46
6 Colorado 1.62 Alaska---------- 3.28 New Mexlco,. 4.16 New MexIco.,.. 2.77
7 Tenneeses .93 NewM*xico 3.5) Alaska 3.69 Alaska---------- 2.1$
S Utah .91 CalIfornia 2.81 CalifornIa 1.75 CalifornIa, 2.89
S New Mexlco.. .40 Tennessee 1.40 Tennessee 1.07 Teneesee . L3O

10 Idaho .08 Colorado. .68 C&ado 27 Oolotado .83
11
12

Nevada .04 Idaho
Undlstrlbute&..

.43
43

UndlztrlbutecL
idaho

.24

.07
Undlatrlbuted,,
Idaho

.65
.34

Alaska Arizona California ('obrado Idaho Michigan Montana

z,. 14. .. .. ' ... >. -
E

-
:

I I ' I I
1348-1675., ------ .,.1. 0.80 10,4254. O.41 '.0.'
1876-1580. ....... 1,342 1,206 . - 1,466 104. ' . 1,491 ----
1031-1683..
1886-.I8c1O. -

-..-
- . -- 61,

' 2,
1.838

,-.-
,

3.
4,694

----
147 . -

159,.:.
216.803

73,
239,706

l891-IMIS.,
1696-190&.

.
-.,.

107---------
258. 498

3.478.
42, 104 - - - -

17,094
26. Sn)

91Mrn.
925 - --

2*833
370, I

401...
578. ' ------

lB76.l9O0..,.. 437,1' 13.61 50,87 1.63 54l.ZU34! LL1,278 :.' 40.91
1845-1900 , 458,536 14M 61,1011.83 54, .' Z(Xlii '.1.340, . 1,278,186 34.06

]901-1905. 4,1420.23 4484.413 22.31 60,14513.32 20,647 5,484' 478,9414 26.17 702.934 38.40
1906-1910.. 14,264 .514 893.614 28.50100,411 4.10 28,081 19,718 5.59, . 39. . 684,726 27.93
19l1-1915 84.6732 84 940,841 30 83 83 8442.74 5),.: 14. . 500, : IlL 685,7' 22.47
1916-1920... 194,1464.721,634.454 39.83 83,9282.04 18.1 12, 5.50, .. 13. 664,413 15.93
1921-1993 177.3075.721,296,939 41.84 79,8842. .: 10,947 '.' 7,717 .' 339, ' lu. 479,647 15.47

1901-192&474.5323.284,98l, .-. 14.26403,7'2,81 98,55261,919E241Z227 10.' 207,-- 22.06

1936------- 33,8163.89 364... 41.93 15.391 2. - 386,07 87, .' 10.' ¡4. 78

1848-.1026.814.8482.725,834,481 31.06485, 2. "Th5,281 .8364, .343,839,8:20,464,614,144 24.06
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T&!LK 12.-SmeLter production of copper in Liso United Sßatee by .Ñ4Øos
tons)-Continueci

'No 8eperate data. Toanage Included In undistributed. 'Approximate production.

MEXICO

The production of copper in. Mexico from 1801 to 1927, inclsiwe,
'was 1,584,066 tons, or 3.9 per cent of the world total, slightly rnore
than the production of Canada for the same period. The greatest
increase in production was during the first five-year period of the
twentieth century, when more than three times as much copper was
produced as in the preceding five-year period. Before 1900, the
Boleo mine in Lower California had been the most important prq-
ducer. Cananea and Nacozari also became important producers
during the first quarter of the twentieth century.

The 1926 production shows a very substantial increase over the
amival average for any previous five-year period. Table 13 and
Figure 13 show the production by five-year periods from 188i to
1925, inclusive, and the 1926 production. (See also Table 26.)

Ti 3.-Produetion ql copper in Mexico bp five-year periods, 1881-19Pa5, a
19x8 (çhort Lone)

Nevada New Mexico Tennessee Utah Undistributed

p., p., -o p., p.,
.

...

o a o u o t n t t
C

2, 0' o o' 2a O' P O' P

1846-187& 257 0.11 697 0.29 (1) 1,5282.64 27,556 iL 68 239,1*4 -

1876-l880.._ 67 156 1) 1,340 8,470 124,8
18S1-1885. 8 1 1. .-_.__ t) 863 7,840 298,337
1sje'-40eo 83 .. 3,505 1) 3,102 7,684 523,071
189l-189& li 3, - 1) 4,120 ------- 13,545 8441, !

18Q6-1900 701 0,650 (') 19, 555 23,431 1,327,717

1876-190&_ 1,214 .04 12,816 .41 (') 28,988 .93 60,978 L55 3,119,643100

1846-1900.. 1,471 .04 13,613 I 31,264' 0. 30, 516 .91 57, 270 7.71 3,358,767 109

--1981-190& 681 .04 17, 124 .93 '23,000 1.58 91,758 5.01 11,512 .63 1,880,475 100
19U6-1910 66, 337 2.73 13,524 .63 46,582 1. 207,272 8.40 9,880 .38 2,451, 100
1911-1915. - 181,682 5. 104,625 3. 46,558 1. 54 379, 168 12.42 5,077 .17 3,065,587 100
I916-1920.
1921-1925. -

221,135
126,721

6.38
4. l-

198,279
129,669

4.83
4.1:

39,020
43,007

.95
L -

472, 668
417,439

11.50
15.46

27,760
3,529

.68

.27
4,120,
3,0Ø9 100

7801-192&. 593, ' 4,1 465,221 3.- 208,507 1.t 1,668,229 30.78 62,258 .43 14,55% 212 100

3926 54,621 41, 41,424 4.76 9, 801 L 07 129,826. 1492' 2,101 .34 860,811 100

184&-192& 652,431 3.48 520,158 2.7 244,072 1.30 1,728,681 2.21 121,629 65
--

58,770, - 100

PerI4d Quantity
Avera8e

Pari od Quantity
AveImg,

lion lit.46

1881-1285 2,118 423 1906-1910 270,954 54,190
1836-1880 14.752 2,950 1911-1915 247,127 40,433
1291-1865 49,710 9,942 1918-1920 341,071 53,25
1206-1200. 93,340 18,438 1921-1925 215,082 -

1901-1905 283,164 50,632 1926 81,950 61,950
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CANADA

production of copper m Canada was not important until 1881
Frcùjí, J881 to 1927 Canada produced 1,101,641 short tons of copper,

output for the same period. The
ljrom 1881 to date, with the most
fiM five-year period ot the twentieth

es as much copper wa produced
Od. The 1926 prOduction repre-

ofr the world total. Table 14 and Figure 13
I to 1925 by five-year periods and that

d,i.ida by five-year periode
JS« Lhö'Uoá)

CHILE

1'r6 1801 to 1927 Chile ranked second among the countries of t1e
wo çppr production. Its total production was 4,545,8V
shoj t9ns, or 11.22 per cent of the world total. Chile, producl
18.42fr cent of the world total during the nineteenth century, 7.86
pereep4 dtti4ng first quarterof -the twentieth-century, and. 13.
pert m 192 The Chile and Braden -copper companies cntr-
uted out 90 p ent of the output for1926. Production increased
gray i f850, then more rapidly t& 1870, 'rhen a d-
cre cdjtinued until the end of the century. Begir-

t, ti century pro4uctipn increased very, rapidly
unti 926, en re..spras produced than in any pre'cious year.
Taste iks F sh the production m Chile from 1881 t4)
192' ni.I 9 ti lJeealeTabie2fi.)

1881-1
1886-1890
1891-1801
1896-1900
1901-1905

C y five-year periods, 1881-4925, and t4i
88 ri tons)

16-1bi6
6-1920 _
t-1925

1926

A
ann
produo

tina

47,814
103,032
165,580
223,015
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S1TMMAEIZEJ DATA OF QOPPER PRODcON

Pru was the second largest South American producer of copper
with 2.88 per cent of the world total in 1926. For the period
1801 to 1927, inclusive, Peru produced 2.15 per cent of the wrld
total. A amafl tonùe is recorded for the decade ending 1870, but
no appreciable mout ws* produced until the last five-year peiod
of the niieteórnh c$itur Since then the annual production has
increased steadily eicápt for a eiioìì from 1921 to 1925. A large
percentage of the coppér produced in Peru is derived from the Cèrro
de Púco property. Table 16 aùd Figure 14 give the productión by
five-year periods from 1881 to 1925, inclusive, and the 1926 production.
(See also Table 26.)

'l'AJL 16.Production of copper in Peru by five-year periods, 1881-1925, and that
of 1928 (8hort tons)

SPAIN AND PORTUGAL

Sptlin and Portugal were the leading producers of copper in Eurtpe
from j18G1to 1927, inclusive, during which period they produced 6.97
per cent óf the world total. The peak of production was reache4 in
tliefive-yaaì period ending 1895, from which date production decreased
until the fireyear period ending 1920. The 1926 figures indicate a
tiileucy owarl recovery of their former positions. Production
prior to thv sixth decide of the ninéteenth century was relatively
uniinportait. Most of the nineteenth century production in these
cmtie*was dUng the second half of the century. A steady average
anilual olue$on was maintained during the first quarter of The
twentieth 4entIUy. The main producing districts in Spain are Rio
Tinto andThsMo, and moat of the copper in Portugal comes from the
Mason andBarrr mines. Table 17 and Figure 15 show the production
in five-year periods from 1881 to 1925 and that of 16. (See also
Table 2FL

in Spain ,,d Portugal fiveesr periods, 181-
2hoA of 1* (siii$ons)

Average Avage
Period Quantity

tion
Period Quantity

itOu

1811-2985 2288 457 100e-1910 93,561 19,110
896 179 1911-1915 159,062 81,812

18914895 2, 161 430 1916-1920 225, Sel 188
18964900 20,346 4,069 1921-1925 203, 6o5 , 7M
1901-1905 - - -- 50,394 10,078 1926 45,880 , 850

Period Qimatity
Average

Piod Quantity:
Average

uiI
tion . Lion

eis. ns igos-iyio -. 286,671 ' 7. 774
1890-1810 299.670 39.074 1911-1918 254, 120 1 78,ti
J811I-18115_.. i 894.776 69.955 I! lfILti-1L86)_ 11M,, 720 34.944
185f1-I000 297.163 39.432 1921-1925 258.1116 41,163
I1811-lli' 274. 396 54. 679 11)26 57.018 7. 01t
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FIGuaE 15Average annual productIon of eopper In 8paln and Portugal, Germany
by flvceyear perIods, ll-192 and that of IO
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'GERMANY

einany has shown a consistentïe ifl. production from 180
1$15, except during the wr pcioj, vben a decrease was evi

wever, in 1926 a rcovy ot**as. rnade; Gerininr was
oid in production E e
325 per cent of the*or
le'pe*íntage of the
s1ow thejodutio:»f
fiveqearperioda.and that

TìniE 18*,4roduion ef copjcr In

co
. " I

lof

. . prod$eed
M1e14dis b producs a
t.:1abe .;.Fiur4 15

erniany fìqn 1881 to 192$ in
See àXso Pb1e *)

mcbjfivyca,rperi Ì88I-195Jand

1USSiA

Russia shows an Increasing production from 1881 to the amt of
1015) but the output decreased rapidly ta law pomt from. 1921 to
15, In 192e prodøtion showed a noticeable increase Frein 101
t. i927 Russi# proce. 2 ct of the world piodictioi of
cppe ab1e j9 a hottIta production of copper fm
181 to 1925 ni fivear oiiand thtL 19 (See aleo Tb1e
2f.)

B 19 1881 -L925,and

Englan4 wa tUe iiuiop p ciu nation of arope diiing
the ealy:part of the riine$*,nt ,i . Madmwn padduction ras
rdaehed in the decade endirg with 1840, during.whicli 161,280 short
tons were produàed, or 44.25 per cent of the woi'Td tta1 ídr hat
period. The production has decreased steadily since that time until

P&o4
-

Qutlty
tion

1-1886 , 677 4 535 1006-1910.. 92,064 412j 5890 1 258 5,251 19490L '587,450 490
1: 1-189&. 2 049 5,809 1816-595) t 4Z0i 891
1. 900.__.._ $1.749.. Z949 i92i-192' $.1* . 829

19261 -1906 OJ,017 15,003 12,827 12,827

SUMMARIZED D4T,L Q CQPPFR ON
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JAPAN

3apan has bèó, the main producer of copper in Asia from 18
to 927, hangnti1ited 99 5 per cent of the total known Asi4c
oupt. Du thi9erioc1 Japan produced 6.03 per cent of te
toil orl ro tib-5 94 per cent during the nmeteenth centuty
ana 6.28 dijig the first quarter of the twentieth ceutuiy.
T1 1926, tp$*w.67 per cent of the world production. The
r nf in ei nuction from 1881 to 1920 in Japan has been

fo the U $te. average annual proctuction ror tue uve

b4 be i p s cates recovery. The main pro4uci1g
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very rapi d' t*ral, ows a geometric curve similar to that

y$ra en in 5 w material drop from the preceding period,
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r. Table 21 and Figure 16
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PRINCIPAL COPPER-PROIflJCING COuNTRIES

ÂtTS!rIIAVASIA

Australasia includes production from Australia, New Zealaud,
Tasmania, and Papua. Production began during the decade 1841
to 1850 and increased to a maximum from 1911 to 1915. Since then
it : . decreased steadily to the end o 1028. From 1801 to 1927
Australasia contribuid 3.52 per cent of the total world production.
The maii producing areas include Mount .Lyell and Mount. Morgan
in;Tasrnaia, ugaxjg anChiIogee, and the W&Uaroo in Australia;
only a small onuage ba 'recently, come from Papua. Table .22
and Figure 18. shOEw the production. of copper in Australasia from
1881 to 1925 in five-year perIods arid that of 1926. (Seo also Table
26.)

T4is 22.-'Pròitwtion è! copper in bfftve-y
that of 1958 (short tons)

19ft49t&_ ' - '
19e-1920
1921-1925

Period

7

r, 2881-1955, nd

BELGIAN CONGO

lgiatCongo began producing in 1914, and its output has risen
very rajIy since that time, 1926 production being greatt.
Fom 19 to 1915 the output was 39,947 short tons; from 1916'to
1 '9. i it 'ws 124,141 short tons; and from 1921 to 1925 it was 338,834'
short tons. In 192.8 the output was 88,889 short tons. Practically
the entire 'production was from the usine of the Union Miniere d'
Hit Kanga near the Rhodesian boundary. Table 23 and Figure 17
s1ow thproduction. of Belgian Congo from 1911 to 1925 in fire-
year peri*1s and that of 1926. (See also Table 26.)

TBral 23. rodì4ion of copper in Belgian Congo, by five-year periods, 1911-1955
and that of 1926 (short tons)

Quantity

89,947
124, 141
335,835
85,889

tole
24.828
88. 767
85,889

Average Aver
Period Quantity

lion
Period Quantity

tioj

I 'i-1895 03,947 12,607 1906-1910 720,284 44,050
1881-1890 81,506 10,301 1911-1915 244,888 44977
189i-898 45,471 9,094 1916-1920 183,044 35,690
18*-1900 96,276 19,285 1981-1925 75,685 js;
19-*905 . 155,935 31,887 1926 11,627 11,027
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Southern Africa shows a steady production from the decade 187
to' 1880 until the present. The 1926 prodwtioI1 wa teate th
the .aeragç, annual proüction fqr the precedg five-year peio
Southern Africa coatributed1 1.17 per cent of the total worlç.
duct4o from 1801. te 1927 T1e Ça,e Copper, Co. waa, the
pmdu«w. Tae 24. ad Figure 17 $110w the production in
Africa from l8. tq l92 by fie-year periods and that 9f,1
(See aleo 1a1le 26,)

TABts 24.Pr on of' copet 'en' Southern Afrea,'by Jve-ear perió
1985, and 1,hat of J928 (sIort tons)

GENRRAL SUMMARY

As far as practicable, the data previously given have been coisoU-
dated mto a single folded tab1 (Table 26) in which the comprehensi'c'e
relationship of all data may be studiedr but Ìew of its salient fea-
tures should be pointed out.

TAnL 25 --&zheni fndurei of ieorid production of tpper

Period, quantity
Averag.

tiozi

,.,
Period ' Quantity

188H88& 9068V 57*L 1976-1910" :3073O ,J,746
1886-1890 39, 105 7,821 1911-1915 63.880. 12,766
1861-3805 aco ziZ. 31s186OL. . e.øs . ..
1896-19(8L - - 89,379 7,875 1921-1925 69 300 1
181806 . aii . .saas' 98;4...e: 82&

Period ' reare' ' 'uree In Iaà cdkínln are

1801-1810 lo Average annual production .. '' r

1901-1910 , , , lo
'lo

Average annual productIon 100 yeare later.
v.rag.aaaI íràdudtfon In tite next deeade ------'

789.000
1)119 000

1927 1 ProductIon..------, .__
'

,. 1,670,
1801-1825 ''.25 '1'otat Ñdct1on ' -.---. 'r.-----J---; t 45&.

26. -..--do 1,Q38 '
1851-1875 . 25'------ do ' ,' --

.

21 do . 7,612,090

1896-1800----------------

1961-1925 '..5 ' ... . . . r
isiS-1900-----------------

1801-1850 50. do 1,502, ii
1851-1900 110 do . . r .

99 r

1801-1900 . 100
'10

do
r , .

.

. 11,472,000

i911-192Q 10 do 12,187,
1801-1910 ''110 . .r .. . ---------r . . i8 300

1901-1910----------------

Z9l1"-1927 r 17 do 21, 998,000
1801-1927 '127 do. ' ' " r L-

r r''r' , ' r,','" r....' ,,"
4L4I0Ø
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Before the last few centurs the quantity of metals available
for man's use was almost insignificant in comparison with the supply
now employed. In very early times small quantities of copper were
jealously guarded in the treasuries of kings, and for many centuriés
the etal appears to halve been possessed chiefly by kings, nóblas,
and pereons of considerable wealth. Mining operations were gen-
erally confined to relatively rich ores and to those 1ear the surface;
other factors as well tended to prevent large production. But by the
end of the eighteenth century greatly increased ability to produce
copper had resulted from the invention of gunpowder, used in blasting
rock; the mine pump that freed many abandoned workings of water,
thus permitting a resumption of mining operations; and, finally, the
steam engine, used for hoisting. Better understanding of smelting
had made reduction of ores more efficient and less costly, and laws
that had formerly given the bulk of metal production to the sovereign
or the landowner had been amended liberally.

It is therefore probable that the annual world production of 18,000
tons of copper at the beginning of the nineteenth century was in
itself the culmination of a great increase in production that had been
in progress for several centuries.

In 1800 there was as yet na established production from North
America, Africa, or Australasia, but 1urope produced an average of
aboit 12,400 tons a year, including about 7,300 tons from. Great
Britain, 3,300 tons from Russia, and 1,700 tons from Sweden, Norway
and Germany. Japan produced about 3,100 tons a year and South
America about 2,600 tons a year-1,700 tons from Chile and 900
tons from Venezuela. All other production appears to have been
casual in character and slight in quantity.

Tabla 25 reveals the remarkable expansion in copper production
since 1800, but a brief statement as to. world distribution of pro-
duction should follow.

Prom the middle of the last century it gradually became appareflt
that the United States possessed extensive resources of copper
Michigan, Montana, Arizona, Utah, Nevada, New Mexico, Cali-
fornía, Colorado, Tennessee, and finally Alaska, became producers of
large tonnages; The annual production of the United States rose
to nearly a million tons during the war period, 1916-1918 (964,000
tons in 1916) and is now normal at about 850,000 tons. United States
production averaged. 60 per cent of world production during 1916-1920
but has since decreased to 50 per cent as a result of increased pro-.
duction elsewhere.

It is safe to say that the United States production will continue to
be the chief item of world production for many years, although its
proportion in the world total may be expected to decrease slowly
for a time, while the South American, African, and Canadian propor-



timwiiL probably contiiue to increase. Great reserves f, preten
ore exit iii the United States to support its production of the near
future and there probably are also enormous quantities of very 1OWN
grade copper-bearing rocks that will become of economic importance
flat tkeí relatively high-grade ores of the world approach axhàus1on
sote decades hence.

Mexico and Canada during the past 50 years have Iikewìse de.
veloped steadily as dependable producers, the former having yielded
a somewhat larger tonnage in the peat, while the latter has made
such important e opper. discoveries of late that its rank as a producer
may be expected to improve substantially in the near future.

North America as a whole produced nearly 06 per cent of the wold
production for the first quarter of the present ceutwy and 61 per
centin 1926-27.

The annual production from South America increased froth
proximately 2,600 tons in 1800 to approximately 300;000 toua In
1928-27, the production of Chile Itaving risen steadily until ibis flow
¡hosit a quarter of a million ton-nearly a third as much. as the
1Stas'pròductioir or abtmt 18 per cent of the world bateL
Peru, also now produces nearly 5OE00O tons of copper associated with
considerable amounts of gold and silver.

The Soth American production may be regarded ùs well estab
lished and of stability comparable;to that of North America.

The production cf North and South America together in 1,926-27
Was nearly 80 per cent of world production.

in Asia, Japan steadily rnxintaineda production of 3,000 to 5000
tons a year for about .80 years but mn 1883 commenced to expand
production until it now averages about 70000 tons a year or about
the same amount as Canada and Mexico. The production of Japan
serves to meet its own requirements but is riot likely to aftet the
world situation otherwise.

Australasia began to produce just before the middlè of the last
century and since has produced continuously although production
bes fluctuated. greatly in amouñt. It reached about 50,000 to a
year during the period 1910-4913 but has since fallen to about 12,000
tons.

Further potential resources are known in Australasia, and their
mining may become profitable again when higher prices for the metal
prevail.

Africa is the great new source of copper production, especially the
Katanga deposits in Belgian Congo. Production started in 1911,
has steadily increased to about 100,000 tons, and will certainly con-
tinue to increase, as the knowii reserves of ore are large and of rela-
tively high grade.
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p1dt*cbioi tif coppef has
wbiinotmted 'to 08 per eMt dt he #tMd

te timesthat amount (abeut 135,000 tons),*hk is'ty
*tt.&pei cent of world pmdüotion in 196-27

#aid 'a pvti fermerI 4G'per bei* oL the worM t.t*I U
amounting in a decade to as much as the presentannua1prtdus
eMaoo Canada, or Japan; hs irtua1l eeàeth

aìinroductioc showed little oha &for&oéntury tn4rin
sùbstanâlly until the'beginhieg of the C ; War, whew it

fomier magnitude. In it. auddy increaa
to about'13O00 tons. Moderat8 pioduetio inbe

ly- play iuioiortatdp in
th 'dìítant utare wh knows hhgrade crea ¡pproach ezhatàui

The most important production of Europe has corne'in
l Rortugal, whose deptaboing ahnilar à cbaer sai subs

mmIfla*aEzd seso 'hsv been óoiideadicØter. »1hMLs.
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abet 50,000 tona ft year. In Q2?itwas aòo#00O
i1b1y' lesa than tle pduoti1Q4 México, Cua4 'er'Jap.

Germany 's production steadiI lnmked frem tMbhingrad
thauinëteenth centi&ry to' ei musl.próduqtins '' mor& tbsfl 20,000
tons. Thiù sutiu was e ìdorabl ;e ed d the Wsò
War4WJ in 192627 had risèn tO about 000 Thàs

In cnc1sion, it should be.. d;thit the qdàrof
ltt sommas metal, euch as coper is fliesis eaóu4 o

but is dosely; rtedioub 1toiwas the ssMtsa*11
raetì11oemc inoes the distrlbuth* and movemrnte o pI
.as and' the nationality of' the &xanbisl cOntnd' sd lndsat

WerkL padectìm ma be re ded's.11*intaztiizì xiMrUh
factoi. Some of these will be discussed
which will show the ircö df njdetloa' iez 'a$sòbes
'(j tóùgh tho eeoperattòu of'allwho .táramed.4fl 4

*ibjest can auth dita aithó be ifct*d:' 8úsiaJ
cism will therefore be cordially welcomel
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