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INTRODUCTION

This: ‘publication is the first of a proposed series of economic pap@rs
It presents a careful compilation of the records of copper production
since the year 1800:. Similar analyses of past production of other
metals, such as lead, zinc, iron, chromium, manganese, nickel, alu-
1, tin, gold and silver, will follow. Another group of papers
es 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. .

Thls ‘paper shows that the world’s production of copper during 127
years, gince the beginning of the nineteenth century, amounts:to
more than 40,000,000 tons. In comparison, all previous production
sin¢ce the begmnmg of man’s utilization of copper—estimated by some
as Iess than a million tons—is relatively ms1gmﬁcant Of the output
since 1860 about 114 per cent was produced in the 25-year period
between 1801 and 1825; 214 per cent between 1826 and 1850;
534 per- ‘cent between 1851 and 1875; 1834 per cent between 1876
and 1900; and 63} per cent between 1901 and 1925. About 814 per
cent- was produced during the years 1926 and 1927. ‘This progres-
sively inereasing 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 inereased fortyfold, and sixty-sevenfold for the succeeding 10
" years. - (See fig. l2, page 4.) For more than 100 years there has

‘ ars have Wltnessed a geographical shift in the
producmml of copper. Du;rmg the first half of the nineteenth cen-
tury Eumpe prodaced 63.per cent of the world’s output; South

, per oént, Asia 13 per cent, and North Amemca
During the next 50 years the Narth American output
was 37 per cent of the world total; European production amounted
to less than 30 per.cent, South American 21 per cent,.and the re-
mainder was produced by. Australasia, Asia, and ‘Africa. In the
first 25 years of the present century North America produced 66




VI INTRODUCTION

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

25,726,000
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Pl PF1eugE 1.—-World produetion of copper, by quarter centuries, 1801-1925 : E
production with 61 per cent, South America second with 18 per cent,
Europe third with 8 per cent, Africa fourth with 7 per cént, and Asia
fifth with 5 per cent. The increasingly important part played by



INTRODUCTION ' Vit

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
inerease 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.

WasHINGTON, July 9, 1928.

Scorr Turner, Director.
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By C. E. Juumy and the staff of the Couson Murazs Division

SOURCES AND SIGKIFICANCE OF PRODUCTION DATL .

‘Because the facts of production 1llummate 60 many aspeobsofemetal
.aconomics they are sought by many. people studying a great variety
.of problems. - Mine iaccountants and managers, company presidents
-and:stockholders, commercial and. governmental a.genmes, ‘technical
.and trade journals, associations of produeers, and various professional
and scientific societies demand sundry reports of production: at brief
.intervals. . At the end. of each year estimates of the quantities of
-metals produced are made promptly, and corrected figures follow: a
few. mionths later. The fact that such importance is attached to cur-
-pent. production data might:indicate that the long~tame record of pm-
dnotmn would-be studied also. This, however, is not the case. ¢

. For such studies the facts of production from at least the early

years of the nineteenth century are desirable, as they serve. to-link-
the steadily expanding produotmn of that century with the relatively
-small productxon .of all previous centuries; but for most of the metals
‘no: sush:record is available. Details of world production of most
metals: previous. to. the middle of the last century:are:decidedly
sketchy, and even subsequent to that txme the record: leaves mueh
to be desired.
.-In, 1883 the first volume of Mmeml Resources of the United States,
.covering .our domestic. production for 1882, was. published. . Sinee
_1882 records .on the. productlon of metals by the United . States have
.been, carefully complled in Mineral Resources, but foreign produe-
tion has been given less attention. For some years the compila-
tion of eopper production issued by Henry R. Merton & Co, (Ltd.), of
Tondon, was accepted for all foreign countries by Mineral Resources,
.and, until. 1914 the Merton figures were adopted with only shght
changes.

Likewise, the Metallgesellschaft and the Meta]lurglsche Gesell-
schigft, 6f Prankfort, began compiling statistics only in the latter part
of the last century and for some years used the Merton ﬁgures for
copper. .

1
2706‘—j28~—-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 yiests Gopsr, Hopdhaek, isyed by Horee,Stovons.in 1900,
contams some very interesting observations on worl proauctlon of
copper. They are based upon data, compiled by R. Gervase Elwas,
that BPPe ¢ared in the London Financial News of January, .1900. I

‘About ‘the same time, A Century of Copper, by Nicol Browh and

Charles C. Turnbull, was published in London. This valuable com-
pilation has 1} been used in this report as the source of ! Production by
decades’ prev1ous to the year 1881,
I Studwy-of the long-time aspeots of metal production is rendered éspe-
cially - difieult by the' resemblance of the reeord: to -a/'mossaie,: the
Afragments of which are charactbrized by the different units of weight
‘used:+Consequently; - the facts often can not: be obtsined without
ispending more: effort in the conversion of: ﬁgures fmm one it to
anather shan:would be practicable. - . ! vt by

The! pregent ‘paper does not attempt:to’ dmoover an&‘ pubhsh data
mhat: ‘have:dam ‘hidden in musty records. :Changes: that might be
‘made in:the iproduction ‘record - through such’ research’ would be of
.slight- ‘practical:imiportance.: The serviee underthken  here merely
includess:: (1) A systematie:review of recognized sources of informa-
Alior; +42)  the selection of :dats:that appearto-be: acceptable and -
fassenably acourate; (3).thelconversion-of figures; when necessary,
{rom long: tons; pounds, or metric tons to-a single unit; ‘the short
tons+the ishott ton is thé only unit of weight used throughout this
jpaper;: (4) orderly arrangément ‘of the information: obtained;- and
{8 slludtration- of the ini@rmatlon by suitable diagrams:and a few

brief commeents;
ACKNOWLEDGMENTS
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ih ithe: +préparation: of this papet by Elmer’ W.  Pehrson, ineral
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WQBLD PRDPUCTION—*TQTAL A,MOUNTS AND RATES OF INQBEQBE’

A geiersl simmary of coppér production ‘suitable for study ‘from
many viewpoints can be combined in a single table. (See Table 26,
p. 325 The several aspects of such a subject, however, are difficult
to fully grasp at one time. =Accordingly, the data have been selected




TOTAL AMOUNTS AND’~nAms ‘OF INCREASE 3
for presentation in a number of separate tables, each of which shows
some single aspect of copper production. Table 1 shows world pro-
duction of copper by decades. , SETE

TABLE 1 -—-World production of copper, by decades, 1 801 1920 (short tons)
“*[The short ton is the only unit of weight used in this paper]”

. Increase in annual
average ‘
Period Production | Annual :
aversge | Quantity Per 05 b
(tons) ¥
1801—1310 ............................................. S I -
1811-1820. - : 18, X
18211880 _ .13 .,
18311840, - g
1841-1800. - :
18011850 .. : R ég
e ies
1871-1890 gg'*
1881-1898__. (=}
1301-1968. 7 f»%
AELTST B S ELR | 99 I IO §8
1sol~1m 1,472,367 |- eooeoo | T £
L)
1901-1910 7,625,334 | 762,808 | 847,808 | 83.8n
1911-8 - 19187, Bt L8 736 | 455,001 | SO.8)°

Tablev 1 shows a constantly ‘expandi‘ng ratio of production for more
than a century. Theincrease 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 century
neprly three (2.7) times as much copper was produced in the ﬂ‘ﬁh
debade as in the first. Yet the production of the second half of the
century was more than six (6.65) times that of the first half. :

During the first decade of the present century, however, the pj‘o
duction was two-thirds as great as that of the entire nmeteemh
century, and the prodﬂlctlon of the second decade exceeded the total
production-of the previous century by nearly a million tons. In f,he
latter decade tha productmn wag smty—ﬁve times as great as tliat

; . . . Increaseimmnual average
R . I ) :
5-year period Production aver )
Ml age | Quantit Pa
3 (tons)y . “Per cent
LS| B
s O, y 55, 3 i) S 8d
L7305 | 3321|8705 | 2488 i
2,“”.0*8 L. 484,51“ T 139’349 ‘0_4 <,“,'A Py
8,357,878 671,476 186, 866 38.8 8‘?
4, 270,956 - 854,191 | 182, TI§ 272 ~r>“ 'g
5,368,307 | 1,073,279 219, 256/ @ BAE
;6,820,044 | 1,364,189/ 200,010 2L UK o
5,016,731 | 1,182,148 | —182, ~13,8




4 SUMMARIZED DATA OF COPPER ' PRODUCTION

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

L2 734:§

4200

3
>

b
<
<

§

TROUSANDS OF SHORT roNS
o
3

&

FIGURE 2.—Ave’ra§e annusl world production of copper, by decades, 1801-1920
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Fiouns 3.—Aversge annmal world production of copper, by five-year periods, 1881-1925, and that -
of 1926-27
(29.8), but for all of the five-year periods shown (1881—1925)5515!@
average increase per five-year period was 24.4 per cent.
Figure 3 covers the average production of 1926-27, mdlca.tmg
unmistakably & resumption of production increase at something like
its former rate.
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Table 3, presenting the total amount of world production by years,
- ghows 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.

TasLe 3.—World production of copper, by years, 1881-1927 (shorl tons)

Year Production Year Production Year Produetion Year Production
1881 181, 342 334,028 [} 19050 cau__ 841 1,575,281
1882 202, 038 353,493 1| 1006......._ 797,772 1,574,258
1883, 224, 306 368,963 [} 1007._..pee 1,005,817
1884 ... 245, 422,838 (111908 ... 820, 104 1,057,168
1885._.. 253,120 454,581 1] 1909, _._.... 912, 241 814, 636
1886. 241, 089 480,904 11" 10100 __ 946, 1 984, 927
1887 250, 538 519,836 4 1911 __._ .. 980, 761 1, 354,798
1888 ... 204, 545,430 } 1012 ______. 1,102,506 1,479,377
1889, 201, 018 580,011 i 1913 ....... . 080, 1, 526,985
1800... ... 805. 615,062 || 1914 ... 1,027, 051 1,629,140
1801 ... 316, 672 656,482 || 1015227070 1, 165,447 1,674,818
1892...._._. 352, 726,902 1 1916.......:] 1,518,622 :

1 American Bureau ol Metal Statistics. 1927

Flgure 4 shows annual world producmon by years, with a trend line,
a~b, based on a moving average of five years, to the year 1913, after
wh.wh its dotted projection, b-c, is merely extended to meet the pro-
duction ourve at 1926 Appamntly the -course of  this projection
m:ght suggest the mimmum 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 quart,er 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 862,000,000 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 madequate to meet
any such demsdnd.

Table 4 gives the ménthly 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 1921-1925,
when production actually decreased. This suggests that the rapid
geometrical rate of increase in production is now tending to diminish.
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WORLD  PRODUCTION ‘BY CONTINENTSCAND OO¥NTRIES &

Tmn 4.~~Reporied - production of: copper; by montha; with; avernge: dmli;m Jor
? L 4925, 1926, and 1,9372(,;,orz tomz ;_, fovent et rardy

e : IR RS N T Tl ST i IS CINE D 31
T 1925 AT T B ,
- Month, 1¢ = "Daity /| Monthly | Daily | ‘Monthly 7 Dalty'*
, |production | . rate . !production| - rate ., |productionl| . rete. . .
130,310 ] 4,204 129,518 1 4,178 , 3377 v, 624
122,975 4,392 136, 455 4, 516 132,870 | | 4,748
135, 350 4,366 134,727 | 4,346 | 136,347 | | 4,308
124, 510 4,130 138, 938 4, 565 135, 72911 74, 524
128, 238 4,072 136, 468 4,402 139,114 | | 4,488
125, 685 4,180 124,100 4,137 | 14,243 1 ° ,‘4,475
124, ‘4,030 124, 483 4,016 | 132,188 | 1 4, 264
eS| 4ua| mors| fo| lmoer| | e
b, 206 1 2013 1 0 | 3,201 1 &
1%52234 4,450 136,600 | 4,408 145,278 | 1 74,686
133, 007 4,434 148, 321 4,944 141, 975 f 4,733
131, 808 4,252 142, . 4,590 148, 961 | 4, 805
Total.. F IO NN B '
Mozithly average.. 4,222 133,374

1 Reports co%r all but about 3,000 tons & month.
3 .&meriean Bureau of Metal Statlstics, Jan, 17, 1928.

6 000 000 tons or more than 14 per cent Asxa
50 tons, about 6 per cent; Australasia nearly 1 50[T,000
per cent; and Africa over 1,200,000 tons, or- risp,rly

pl

1 world yroductzon of copper, 1 801-—1.927 (short tom) %
y ercent‘f S s i o Per cent
Qnutlty v{f tm e munttk Quantity gf tOtl'lJl
North America: - Em‘ope—Continued
United States.. 10,615,985 | 48, 431" Other Eutopean’ coun-
Mexico. .. 1os4,008 | 3001 s S il
e iand o057 " 16,883
Cubsooome L . 830, i
.- “Totsl, North America.| 22,728,280 | . 206 | ++'alos0
Sowmth Amerioa: 1 4,545827 el 2 "’:‘3}3/1
PO i i o) BTR0B3 L 2, 2 0
200,752,|. - .545 -
Argentina__ .. Todane | 060 Vg
Venezuela ... .. ... 145,951 . 360
'5308967»" 14,342 BERT
1702
E - 007
2 824,160 | 6.973 P18
L3018 | 3 “laiasio| zwmo
‘Bro,E28] 2172 AR
5, 848 014 1,427,720 | 3.5%5
176, 649 436 : =
28,600 | T4, 400
142, 348} :
518 ] «-| 40,488, 323’
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Cmdanng the production of individual countries; it is of ‘interest
t.hat the United Stated produced neaily half (48.4 per cent) of the
total; that Chile with about 11 per cent, Spain-Portugal with 7 per
cent, snd Japan with 6 per cent furnished nearly a quarter (24.2 per
cent). of the total; and that four other countries—Mexico with 3.9
per-cent; Germany, 3.2 per cent; Canada, 2.7 per cent; and England,

o~
|
9
Iz | s |
" — '
z‘lo — ’
W sourw ancarcA
b
Bl cumone
%0
-Asu
LR pf— IA— - ;
3 .
5 T
7
o
2
N4
Y LAY AN A A A A A AR A AT
. 55/5 1020} 1230 | 1540 iaso | 1000 | a7 | 1000 | ewe | 1500 | 190 | 120 | -

l‘wun 8.—Production of eopper. by contimu, 1801-1620

2.4 per’ centr-—produced an addmonal 12 per cent in all, so that only
15 per cent was derived from the rest of the world.

~The . change in relative lmportance of the continents in ooppex“
pi'aductton is shown in Table 6, in which various periods are: eom-
pared, and in Figure 5, which shows production of continents by
decudes from 1801 to 1920, (See also Table 26.) :

TasrLe 6.—Production of mmmnta comparcd Jor various pcnoda

e x&. Worid ) Nma.mmm

. or]

. Pariod of | (quantity) o
e L years| " | Quantity .| Per eént

w0, | 8] 26| 2| s
el B pma) | g
pm X ake) i &8

1001-1927. 0 127 | 40498,322 nmm .. 58.10
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FIGURE 6.—Map showing world production of copper, by continents and countries, 1926. Hatched area represents continental production; black area represents production by countries
2706°—28. (Face p. 8.)
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TaBLE 6.—Production of continenis compared for various periods—Continued

Asia Africa Australasia

Perfod e
Quantity | Per cent | Quarntity | Per cent | Quantity | Per cent °

13.1

[

17, 584

3.

4,89 200, 623 2,01 504, 873 508
6,38 779, 620 3.03 880, 836 3,42
4,99 230, 667 6,99 24, 427 0,74
6.15 | 1, 210 910 2,09 | 1,427,720

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 still 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 Australasm showed no production until the
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 attamed
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 declinéd slightly in
production to 60.79 per cent, while South Americamaterially 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 distribution’ of production for the year 1926.

Table 7 contrasts the production made by continents 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



SUMMARIZED DATA OF COPPER PRODUC’I‘ION.

10

‘Sumgoreq £q wmoys ST SIUSURUOO Jo uoponpoxd STOSTBI[GOSTIAL
AMiues ieueA) oy Jo I9jrenb jsIy g3 Jo 38U} YIIA PeJseitucd Am3ued yjuesleury eyj Jof eddod Jo moysnposd PHOA. JO WORNQUISIT-—"L TAAOLE

S31ViS
Q31NN

SNOL 2924110

HidoN
SNOL 90¥'92£'52



11

‘WORLD PBODUCTION BY CONTINENTS AND COUNTRIES
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TaBLE 7.—World production by continenls and countries for the nineleenth century,
first quarier of lwenlieth century, 1926, and 1927 (shorl lons)

Nineteenth First quarter of twen-
century, 1801~ tieth —century, 1901~ 1926 1927
1900, inclusive 1925, inclusive
‘
Country :
Pert Average Pert Pert Q Pert
) . cen! : cen uan- cen o cen
Quantity| "o ' |Quantity) Der | o Toon | %ot fityt | of
total total total total
North America: !
3,356,472| 29. 26)
159,918] 1.39
69, 805 .61
52, 997, .46
156, 666; 1.37
Total, North
America______.___ 3,795,858 33.0016,920,711| 676,828
2,112,773; 18.42f 1,945,797 77,832
- 38, 232 .33 503 3
60, 730] .53 143,195 5,728
18, 981 . 17] 5, 092/ 204
127, 587 1.11 17, 214 689
2,358,303 20. 56! 2,845,801 113,832 11.07 280,183[ 17.20] 2 324, 680! 10.44
Europe:
Spain and Portugal.._| 1,488,768 12 1,218,032 - 48,721
d 968, 587) 8. 44| 9, 273 371
520,232) -4.61] 725080 29,003
477,141 4.16] 376,633 15085 -
__________________ 4, 756 190}
119, 341 1.04 55, 381/ 2,215
. 2,

130,539] 8.01{3138,779] 8.81
76,1500  4.67|.
53,360 .21l
2219 .14
6,834 .42
88,632 5.44| 275072 4.55
. 19, 626
2, 114 . 5391
Belgian Congo.__ . |.___..___ 502,928 20,117 1.96) 88,889
Rhodesia 37,405 1,486 .15 800
MOT0CCO- - oo e oo e e 50
Total, Africa__.__.. 200,623 1.75 779,620 31,185 3.03 109,904
Total, Australasia_.| 622,457 4.56 880,836 35233 .42 11,627 .71) 31,8000 .77
World total.___.___. 11, 472, 367 1,629, 140] 100,00 :1,670,409I 100. 00

100. 00;25, 726, 406'1, 029, 056? 100. 00!

1 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. i K
4 Serbia now included in Yugoslavia.
8 Cyprus.
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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-producmg 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 total 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.

TABLE 8.— 8meller production of copper in the Uniled Stales by decades (short tons)

, . Increase in annual
Annual average
Perlod Production! average
Amount,

tons Per cent
1845-1850.._ - 2, L < 3 (AU SR
1851-1860. O, 41, 496 4,150 3, 702 826, 3
18611870 _______ ... ___._ e 109, 252 10, 925 8,775 163.3
18711880 - 210, 560 21, 056 10, 131 92.7
1881-1800._____ - 820, 82,0401 60, 289, 6
18011900 . el 2,174,356 | 217,436 | 185,306 165.0
19011920 oo camaceiccnn . .| 4,281,715 | 428,172 | 210, 96.9
19111820, e .--| 7,160,569 | 716,056 | 287,884 67.2

1 Average annual increase per decade for the last six decades Is 145.8 per cent.

‘
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TaBLe 9.—Smeller production of copper in the Umted States by five-year periods,

1846-1925
Annual av- Annuslav-
: Total, : Total,
Period short tons era%%ns;xort Period short tons emg%,o slixsort

700

g

3

hs
C

THOUSANGS OF SHORT TONS
§
?

<
<

100

FIGURE 11.-~Average annual production of ¢opper in the United States, by five-year periods,
1881-1926

Tasie 10.—Annual smeller production of copper in the United States, 1845-1927

uantit; Quantity, uantity, Quantity,
Year Qixort tons Year short tons Year ort tons Year short tous
112 90, 734 471, 285
168 113,181 546,476
338 113,388 080
560 129, 882 548, 616
784 142, 061 621,634
728 172, 499 612, 242
1,008 164, 877 575, 060
1,232 177, 084 694, 005.
2, 240 190, 307 963, 925
2,520 230, 031 943, 060
3,360 27, 954, 267
4,480 263, 643, 210
6,376 284, 333 , 531
6, 160 303, 659 252,793
7, 066 301, 036 475,143
8, 064 329, 764 717, 500
8,400 346, 022 817,125
10, 580 406, 269 837,436
9, 520 444,392 869 811
8,960 58, 842,
9, 520 434, 498
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~‘The first important copper prod‘uctton in the United States ‘catme
from the Lake Superior distri¢t in Michigan. This State continued
to be the most important source until 1887, when it was surpa,ssed
by Montana. In 1907 Arizona became the leading producer and
with the exeeption-of one year has held that posmon to date. Utsh
became -the. fourth largest producer of copper in 1903 and in 1926
ranked second. Table 11 shows the relatlve rank of States in copper
productxon for various periods,

Tum 11 -——Smelter produdzon Qf copper in the United Staics by Stales, for mmom
‘ periods 3 showmg mnk and percenlage of lotal pr:)ductwn 4

16011925 ) " 1928

W

oostate | Ter | grap | PR prase

. pprRER

REEERENRXSE

Wil

<=3 T T :

Idsho .
Undistributed..., .43 | L 7

Ta’bie 12 summanzes the amount
a.rxous penst

Ly [T Siien x [ ey

{:Arizons " |-Calitrnié 'Gkiibrahé" "Iﬂéhé“ Miobigm ) Mm

TE T T = E T2 5T =] B
CE o § g1 18 18808 E

"Lz 000 10,4030 wsdoar] 4. | weisqs2cd
e ~

1o T
268, 498 578,
" 487,100] 16. 6180, 876[1..68] 53, 416{1, 71} 2, 03410071, 144; 13| 86, 67|1. 278, 060} 4697
488, 536] 14. 54 61, 301]1. 83 64, 400/1. 62| 2, 038] . 061, 340, 262] 30, 90]1, 278, 186| 38.08
SadRB i R N R R
07312 84 940,861 30,8383, 04412 74 gelie 2001 53 50,999 ﬁ&

1916- 1,636, 454| 39,83/ 's3, 02ml2, ‘5 5a0 228 15, 3 15,08
1011905 177, 307/ 75| 70, 650| 41.8¢] 70, Ba4's. 08 10,0a7) 58 7,117, . 323, 470.547) 16,47
19011925 {476, 5323, 2814, 981, 283) 34, 26(408, 722/2. 81| 08, 552] . 68l61, 919) , 43,412, 27| 16, 60/3, 207, 322 22.06
19, ... 33,81e.80 364,02 41,98 15, 20(1.78, 2,399 . 27| 966 .07 87,3891 10.05] 128,638 14.78
M@m..pmgﬁzu]s,mvm 31, oslm,mizn%m,m ssu,m! 34/, 839, 8781 m.«lgmunt’
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TABLE 12.—8melter produchon of copper. in the United Stales, by Strtes:(3hort

ttms)——-Contmued ',
Nevada | New Mexico| Tennesseo Utah Undistributed b
N S 4 'S =1 - . ““HJ
peod | E0 R BLEE ORISR LY
‘ g g 18 8 |el 8|53
: § ¥ - o 3 Y gl | R AR SRR &t
&l o ||l & & & |l o & & LA
1451875 - 257] 0. o7 0.3 (0 | B9 14)50100
g o 8 b BE
1800 | Y - ' Frog 1 d
-1891-1885. ¥ B
1896-1900_ [ — 6]
1876-1900_{ 1, 12,88 .41 O |o.....
1845-1000.| - L471] .04) 13,613 .40{331, 264 0.9l
wa1-1005.. el o8 17,124 .ualvomonol 158 91,
1906-1010.) 06,837 2.73| 18524 a3l 46582 190 | 207,272 846
1911-191527) 181,082 5 93| 104,635 3.43| 46,888 154 - 3791
1916-1020°" 221,188  5.38) 198,270l 4,83 39 0| o5 472 oe8| 1L.50] 27,
. M21-1025 | 126,721 4:00) 129,660| 4.18) 43,887 L3W 417,430 1346 85

1901-1025_ | 598,430] 4.10| 465,221 3.20{ 208, 507|: 140 1,568, 2001:10.78] 63,
W6 ... 54,621 621 4i,424) 476 9,301 L7 19825492 2101
1845-1926_ .| 652, 431, &43 520, 158! 2;?7|'mo72 1.30/ 1,728,681 jgm 121,629

1 No separate data. Toam\ge lndudadintmdismbuwd !Apm:hmte productlon' ammm
MEXICO o

The productxon of copper in Mexico from 1801 to 1927, mclmve,"
- Wwas 1,584,086 tons, or 3.9 per cent of the world total, shghtly more,
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 pro-
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
annual average for any previous five-year period. Table 13 and
Figure 13 show the production by five-year periods from 1881 to:
1925, mcluswe, and the 1926 productxon (See also Table 26. )' :

Tnma 13 -—-Produman qf coppar in Mexico by ﬂ»e-year periods, 1881-1.925 and farf
‘ 1986 (ghort tons)

~ Peried  |Quanttty| SRRSC N U Period o lquentity | StEEM
sy R tion T E N I STHER

aue| 095t | 54190

| 4,753 ) g'?'m 4‘3’.%‘

- G| RAY

’283,'164, o .. 61,960 . 61,950
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" Vrasr | 1088 | 109/ Msa /aé/ 1906 1 181 | 1376 | 1921
Y reas | rase | r895 | 4se0. /:M 1910 } 79/5° | 1920 | 1925

1
P
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N
o ..

188s | 1286 | 1891 | 1896 /”/ “1908°) 19/ | 1916 | 192/
1885 | 1890 | 1895 | 1900 | 1305} 19/0 I.’M' /azo 19258

F!va: 13 —Averace annual production of eopper in Mexico and Ganndu by five-year perle&,
1881-~1925, and that of 1926 .
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CANADA

rom- 1881 to date, with :the moﬁt
five-year period.of the twentieth
es as much copper was produced
iod. " The 1926 production repre-
1d total. Table 14 and Figure 13
925 by five-year periods and that

da by five-year periods, 18&1f1§25, and
hart gond) e

CHILE
1 1801 to 1927 Chlle ranked second among the counﬁnes of tlie
n_copper_prodi Its total production was 4,

t- t?ns, or 11.22 per cent of the world total. Ch e producél
er cent of the World total dunng the nmeteenth century, 7.56

1850, then more rap1dly to 1870, w.
finued until the end of the century.
| very, rapldly
an in any previous year.
the production in Chile from 1881 bp
e-also-Table 26.) - S

by five-year periods, 1881—1-925 aml thgt
ori, tone) - ORI

1906—1010._ 1
858:1L: 280, 872
- 515,162
2 smie
.......................... 223,015 | 223,015
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JERU
Psru was the second largest South American produder of copper
mth 2.88 per eent of the world total in 1926. For the period
, dnclusiye, Peru produced 2.15 per cent of the werld
recorded for the decade ending 1870, but
» produced until the last five-year penod
&gce then the annual preduction ; ‘has
; pt for- Yobession from-1021.t0-1925. A Iq,rge
percentage of the copper produced in Peru is ‘derived from the Cérro
de Pasco property. Table 16 and Figure 14 give the prodiiction by
five-year periods from 1881 to 1925, inclusive, and the 1926 productlon
(See also Table 26.) i

Tnx.n 16. -—Productzon of coppcr in Peru by ﬁve-year periods, 1881+ 1.925 and that
of 1928 (short tons) ‘

annu ; ang
Period Quantity| produc- SRR Period Qusntity profiuc-

. tion ; P - tipn
2,985 45T I 19061910 { 95,551 19,110

896 -159, 062 , 812
2,151 , Sal , 168
20, 345 805 ™1
50,304 8680 46, 860

d recovery of their former positions. Production
h' decade of the nineteenth century was relatively
ost of the nineteenth century production in these
" ng the second half of the century. A steady average

ffidon was maintained during the first quarter of the
‘ The main producing districts in Spain are Rio
, and-most of the copper in Portugal comes from the

mmes . Table 17 and Figure 15 show the producﬁ]on
ods ffpm 1881 to 1925 and that of 1&36 (See also

Avet

am‘ge

produc-
tign )

-

\ '"‘41 183
57,018
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rease was evi Ent.

omd in production i
3.25 per cent of th

B 1
reasing production from 1881 ta the end of
ecreased rapidlyitbialowipoint: from 1921 to
ion showed a noticeable increase. | Frgm 1801
: of the world Pproduction of
dugfion of cobper

. §fBee also T ble

He . kqduction §
réuahed in. the decads’ ending wﬂ:h 1840, during:which'151,280 & ort
tonis were produced, or 44.25 per cent of, the world total for that
period.  The production has decreased: steadxly gince that time until
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it hus-become co tively- msgmﬁcmbfm'l‘he«pm&uem -in--1036
wad only 0.01 per cent:f the world total. This striking decrease in
production is no doulidu 4 the exhaustion of the copper resources
of Cornwall and Devagl thaggan be mined profitably at present. prices
foricopper. Eng d 99 per cent of her total output, froén
1801.10..1927..dj otoapth century. Table 20 shows the
prdduction data 1 1927, (See also Table 26. )

)nd by 10-year periods, 1801-1987 (shart

i

 JAPAN

Ja@an has bﬁ the main producer of copper in Asm from 18@1

ibuted 99.5 per cent of the total known Asiafic
eriod Japan produced 6.03 per cent of ti

5.94 per cent during the nineteenth century

the first quarter of the twentlef;h cent

.67 per cent of the world productlon The

uction from 1881 to 1920 in Japan has begn

al.follows a geometric curve similar to that

average annual production for the fiye

material drop from the preceding peri

cates a recovery. “The main pmduc

), and - Ashio, all of which prod

pr. ~ Table 21 and F1gure 16

:1 10,1925 in ﬁve—year periods a?d
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TAUBTRALABIS

Australasia includes productlon from Austraha, N ew Zealand
Tgsmania, and Papua. Production began during the decade 1841
t0:1850 and increased to a maximum from 1911 to 1915. Since then
it has decreased stea.dﬂy' to the end of 1926. From 1801 to 1927

1881 to 1925 in ﬁve—year penoifs and’ that of 1926 (See also Table
26.)

Tanmn 992 Prodiiclion of copperin Xuatrdt&éza by five-year periods; 18811925, qmi
that of 19268 (short tons) . ; ;

S Period Quantity| 8onual Period - Quantity| Sun
PR ) e ) m 7 £y
e ma| o
1886-1899. 244, 888 977
-1t who | 68
‘ 75,685 | 15137
81905 67| 15627
f o - BELGIAN ‘CONGO ‘
gBelgl f;ongo bega.n producing in 1914, and its output has rigen
vary rapidly since that time, 1926 production being greatest.
Ftom 1931 to 1915 the output was 39,947 short tons; from 1916:to.
1% it :124,141 short tons; and from 1921 to 1925 it was 338,834
short tons.  In 1926 the output was 88,889 short tons. Practlcdly, :
the' entire production was from the mine of the Union Miniere d”
I‘fpnt'K jga near the Rhodesian boundary. Table 23 and Flgur& 17
showthe production. of Belgian Congo from 1911 to 1925 in ﬁYe~

5 a,nd that of 1926 ' (See also Table 26.)

ton of co 1. Belgian Congo, by five-year pmods 1911-—1985
| that of 1926 (shorl lons :

Avetsge
 Quantity|

..... 29, 947 , 989
: 80

8,889 ) .
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FIGURE 17.~Average annual production of copper in souithern Aftica and the Beluan Congo, by

five-year periods, 1881-1925, and that of 1926
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_ Southern Africa shows & steady productxon from the deca,d”‘lB‘Z 1
t.o 1880 until the present. ‘The 1926 produetaon was, greater t|
the ayerage _annual productmn, fqr the preceding five-year epqd
Southern Africs . cont,nbuted.zl 17 per.cent of the total wor 1 pro;
ducuo;n fmm 1801 to 1927, . _The, Cape Qopperx Co. iwaa the main
producer.:; Table, 24, and Flgure 17 show _the production in-South
Africa. fmm 1881, to, 1925 by ﬁw«year pemds and that of: 1926,
(See also Table 26,) .

Tasts 24~ Prodiicion of ' co pér in’ Southern’ Africd, by ﬁw—yoar pmo&s 1#81‘-»
-+ 1986, pand tlxai ofwﬁs (short tom G
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relatlonsth of all data may, be s(:udled but a few of its sahent tea.‘
tures should be pomted out, .
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Before the last few centuries  the. quantlty 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
]eaiously guarded in the treasuries of kings, and for many centunés
the’ metal appears to have been possessed chiefly by kings; néblés
and persons of considerable wealth. Mining operations were gen-
erally confined to relatively rich ores and to those hear 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 permlttmg 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.

- Tt is therefore probable that the annual world productxon of 18 090
tons of copper at the beginning of the mne!;eenth century was in
itself the culmination of a great increase in. pwdmtaon that had beenf
in progress for several centuries. -

In 1800 there was as yet no established production from North
America, Africa, or Austra.lasm, but Europe produced an average of
about 12,400 tons a year, including about, 7,300 tons from. Great
Bnts.m, 3,300 tons from Russis, and 1,700 tons from Sweden, Norway
and Germa.ny 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 ether production appears {o:-have been
casual in character and slight in quantity..

- Table 25 reveals the remarkable expansion in. copper productmn
since 1800, but a brief statement 8s_to world distribution of pro-
dtwtmn should follow.

- From the middle of ‘the last centm*y 1& gmdually became appumnﬁ
iimt the United States possessed extensive resources of copper:
Michigan, Montana, Arizona, Utah, Nevada, New Mexico, Cali-
fornia; Colorado, Tennessee, and finally Alaska, became producess.of-
large ‘tonnages.. The annual production of the United States rosa
to nea.rly a million tons during the war period, 1016-1918 (964,000
tons in 1916) and is now normal at about 850,000 tons. United States
produetion averaged 60 per cent of world production during 1916-1920
but has since decreased to 50 per cent as & 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 & time, while the South American, African, and Canadian propor-
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tion: will- probably continue sto. increase. ‘Great reserves .of proyen
ore exist.in the United States to support its production of the near

future; and there probably are also enormous quantities of very: lows-
grade copper-bearing rocks:that will become of economic impeortance
s :the! relatively hlgh-grade ores of the world appmnch enhbmsiion B
soine: decades hence. - T

Mexico and Canada- dw:mg the. po,st 50 years have ilkeme ‘des
veloped steadily as dependable producers,; the former having yielded
8 -somewhat larger tonnage: in the past, while the latter has:mdde
such ithportant copper.discoveries of late that its rank ss a producer
"‘may be expected toimprove 'substantially in the near future.. '« .

- North America as & whole produced nearly 66 per cent of the world
pmdne%mn for the ﬁrst qunrber of the: present. centmzy and 61» per
ocentin 192627 »nd oo .

+iThe annual produclnon from South Amenca. mcreased from ap '
immmahely 2,600 tons in-1800 to: apprommseely 300,000 tons:“in
192627, the production’ of Chile-having risen steadily until'itis wow
about: a: quarter of ‘4 million tons:—mearly 4 third as much aé thé
. nited Stutes production: of abowt 18 per cent of the/werld botal:-
Peru, .also; now produces nearly 50,000 tons of copper assoaawd ﬁnﬂ:
considerable amounts of gold and silver. = -

‘The South American ‘production may be rega.rded a8 well estaB-
lished and. of stability comparable:to that of Nerth America. =

The production of North and South: America together in/ 12326-27
ms nearly 80 per cent of world production.

;.. In-Asia, Japan steadily maintained a production: of 3; 00@ m 5,@00
tom a-year for about 80 years but in 1883 ecommenced 'to expand
production until it now averages about: 70,000 tons ‘a year or about
the same amount as Canada and Mexico. ' The production of Japan
serves: to meet its own: reqmrements but is not-likely m affeat the
mrld situation otherwise.

- Australasia. began to produce: nm before bhe mlddle Of the lm
century and since has produced continuously -although pmductianv
has fluctuated greatly in amount. It reached about 50,000 tosa a
year during the period 1910-1913: but haa since fa«llen to abeut 12 066
tons.

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

Africa is the great new source of copper productlon, especmﬁy the

Katanga deposits in Belgian Congo. Production started in 1911, -

has steadlly increased to about 100,000 tons, and will certainly: 'con-

tinue to increase, as the known reserves of ore are lsrge and of reia- o

tively high grade.
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Tarve 26.—General summary of world production of copper, 1801-1927 (short tons)
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1826, ... 1,629, 140 { 100 1,008,255 | 6L.89 | 869,805 61,050 | 3.80 | 66, 548 9,952 | .61 280,163 | 17.20 223,015 | 13,69 | 46,860 | 2.88 | 8,977 | .55 331( .02 LO00: .06 ¢130,539 | 8.01 57,018 | 3.50 120 .01 | 30,520 | L.87 ! 1Z,827 | .v9| L4921 .07 L927| (12| 6,842 .43 ted ) .10l | _____ 9,467 | .15 |, 13,238 | .s2| 18| .11 208 | .01 | 85,62 544 76,150 | 4671 (3 2,279 1 .14 | 6,834 | .42 1 109,904 | 6.75 {| 19,626 | 1,21 539 | .03 88,880 | 546 1850 05| 1,627 | .71 (1926 ____
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i attributed to *‘ Other countries™).
2708°—28 (¥ace p. 32) 1 Estimated. ? Czechoslovakia, 661 tons; 0.04 per cent. § Cypras, 3,367 tons, 1926. ¢ Other countries, 4,400 (1927, 5 No segregation made,

2706°—28, (Face p. 32.)
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