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By Joux Birxinpine.

The statistics which are given in this report refer
solely to the iron ore mines located in the United States,
excluding the insular possessions and Alaska; they
show that in the year 1002, 85,567,410 long tons of iron
ore were mined in the Umtud Stntos, 25 states and ter-
ritories contributing to make this total. This includes
18,275 tons of special manganiferous iron ores obtained
in Colorado. These ores were included because the
labor and wages expended on them could not be segre-
gated from those e\'pcndo(l on the iron ores proper.
The amount of true ivon ore produced was 35,554,185
long tons.

The statistics included in this report do not show
fully comparative data for the various census years
because the inquiriesat the different census periods were
not identical. However, such as are shown will aid in
a study of past and existing conditions,

Prior to 1880, the number of iron ore mines grow
with the pig iron industry, individual blast furnaces
depending largely upon mines which were adjacent to
the plant or controlled by the same owners., Subse-
quently, as blast furnaces were enlarged requiring
greater amounts of iron ore, it hecame necessury that
several mines should be combined under the same man-
agement, or that existing mines should he exploited to
a more liberal extent than before.

In Table 1 the statistics for each of the census years
1902, 1889, and 1880 are presented, but a résumé of the
data, so far as it could be collated, for 1850, 1860, and
1870 is given, as follows: In 1850 the *‘ number of estab-
lishments™ was 197; the wage-earners were 2,195, re-
ceiving a total of $590,866 in wages; the cost of supplies
and materials was $63,651, and the value of the product
of the regular mining establishments to which these data
refer was %1,217,808; but the amount of iron ore
smelted was given as 1,579,309 long tons.

In 1860 the total.amount of iron ore mined from 157
regular mining establishments was 908,300 short tons,
or 810,982 long tons. These establishments gave em-
ployment to 8,177 persons, to whom $901,852 was paid
in wages, and $249,699 was the cost of raw material,
In addition, many of the large iron works of the coun-

try mined their own orve, the quantity thus raised
amounting to 2,809,975 short tons, making the total
quantity 8,218,275 short tons, or 2,873,460 long tons.
While the short ton was not designated as the unit of
mensure in 1860 or 1870, it was reported in 1880 and
presumably was used ab prior censuses.

In 1870 there were 420 regular mining establish-
ments, employing 15,092 wage-carners, who received
a8 compensntion $6,838,022, The cost of supplies and
materials was $1,279,668.  The produet was 8,395,718
short tons, aquivalent to 8,031,801 long tons, valued at
$18,204,188.  This production does not include the
amount raised, between 800,000 and 900,000 tons, by
some of the blast furnace operators, so that at a low
estimate the production of 1870 reached a total of at
least 3,831,891 long tons.

The inquiries for the census years 1902, 1889, and
1880 were more nearly identical than any of the others,
and therefore a comparison of these gives results of
greator immediate value, The statistics for these peri-
ods are summarized in the following table:

Tanry L—Comparative summarys 1880 lo 1902.

1002 1880 1880
Number of mines .. ..... 525 502 ]
gh}m}m{ o‘f‘ io‘mlmtolx ; 832 M 2805
A ofielals, clerks,
DO e vaes . 2,405 3520 1,258
Solaried..ciiiiiiiiinisinenenas, peiaee $2, 118, 280 $520, 048 (4)
Wage-carnors:
Average number....... brvasareee 8, 887,707 0,415
Wl[mtig wpenssusuas .o f2L 681 792 $18, 880,1()8 189, 638 117
Dontraet Work..ou.ee.n. 126 202 81,578. 010 ]
Miscellaneous expenses ....... 8, 257 714 $8, 795 509
%O%IM fupplics and matorisls. $0, 005,608 |  §4, 00! $2, 864, 011
roduc
¢, long toN8..ovaeenee «oes| 85,807,410 141, 518, 041 0, 362
gi“m.t.‘...l?} gt) ................... $65, 405'321 533 361 978 &28 156 957

S Foremen included as wage-earners,

1 Not reported,
B 18nlaries included in wages,

2 Establlshments,

The number of mines in 1902 shows an apparent
decrense of 67 since 1889, which was caused in part by
a difference in the methods followed at the two censuses.
In the year 1889 all iron mines were included which
were doing exploratory work. In the statistics for
1902, however, only the mines which contributed iron
ore arve included, 257 which were being prospected,
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or in which shafts were being sunk, or which were
temporarily idle, being excluded. There have been
numerous consolidations of important mines, thus re-
ducing still further the number reported in 1902, In
many instances two or three mines which were formorly
operated independently have been united, connected
with common shafts or slopes, and the ore usually all
mined under one management. Thus, the Chapin mine,
on the Menominee range in Michigan, combines what
were formerly known as the Chapin, Ludington, and
Hamilton mines; the Norrie mine, on the Gogebic range
in Michigan, embraces the North Norrie, East Norrie,
Norrie, and Pabst; and the Cary mine, on the same rango
in Wisconsin, represents the Cary, West Cary, and
Odanah mines. Other similar consolidations in the
Lalke Superior and Southern distriets could be mentioned.

In the 1880 census the number of establishments was
reported as 8053 this included a number of small opera-
tions, especially in the eastern section of the United
States, which were afterwards abandoned beeause im-
proved transportation facilities permitted the utiliza-
tion of the richer ores of the Lake Superior district
where operations on a large scale were possible.

The number of wage-earners and salaried officials was
38,227 in 1889 and 41,256 in 1902, but the compensa-
tion paid them increased from $14,409,151 in 1889 to
$23,645,022 in 1002. It would appear, therefore, that
the proportionate increase in the amount paid was muceh
greater than in the number employed. This is due, in
part, to the different metbods used in the calculation of
the average number of men employed. In 1902 the
number of employees in active mines only were consid-
ered, and the average number employed during the year
was reduced to correspond with the number which would
be required at *‘continuous employment for twelyve
months to produce the quantity of product reported.”
Thus, if 200 men were employed ab an open cut mine
which, owing to climatic conditions, could be operated
for only nine months during the year, the average num-
ber for the entire year, as determined in 1902, would be
150 instead of 200, The proportionate increase in the
amount paid, therefore, is not so much greater than that
in the nunber of employees as it might seem from the
statistics.

Moreover, in the 1889 census all of the persons em-
ployed at mines which were active, or might again he-
come active, were included. If to the number given
for 1802 in Table 1 those employed in the exploitation
of mines not yet shipping ore and in mines temporarily
idle be added, the total number of persons employed
would be increased from 41,256 to 41,551, and the
wages from $23,645,022 to $23,822,839. In addition,
in 1902, 1,365 men were employed by contractors in
active mines and in development work, the contractors
receiving $641,460,

In the year 1889 the cost of supplies and materials
was $4,998,988, the amount paid in wages and salaries
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was $14,400,151, contract work cost $1,578,010, and mis-
cellancous expenses $3,705,509, a total of §24,781,658.
In the year 1902 the total wages and salaries were
$23,045,022, contract work cost $425,292, supplies and
materials  $9,005,608, miscellancous expenses were
$8,257, 714, a total of $41,383,630.1

Table 1 indicates that in 1902. the quantity of ore
mined was about five times the product in 1380, hut
that the value of the ore produced in 1902 was less than
three times that of 1880,

The total value at the mines of the 85,567,410 long
tons of iron ore produced during the year 1002 was
$65,465,321, an average of $1.84 per ton, The value
of the 14,518,041 long tons produced in the year 1889
was 833,851,978, or $2.80 per ton, This shows an
inerease in quantity of 21,040,369 long tons and in value
of $32,113,343. DBecanse of the greater use of labor-
saving appliances, and other cconomies, resulting in
part from the consolidation of contiguous mines, the
average value per ton shows a reduction of 44 cents, or
20 per cent.

In the following statement the average value at the
mine per ton of iron ore is presented for the census
years from 1860 to 1002, inclusive. The figures for
the regular mining establishments arve taken for the
carlier years, as the difference in total amount would
make little change in the average value per ton of
product.

Average
value at
the mine
per long
ton of
iron ore.

CENSUS YEAR,

1860 82, 69
1870 4,80
1880 . Lt
1889 ... 2,90
1902 1,84

In the earlier census years the mines were neaver the
furnaces, while in the later the ore was enrried long
distances to points of consumption. This explains, in
part, the higher value nt the mines in former years.

Developiment work.—In connection with mining a
certain amount of preparatory or exploratory work is
always required. In most of the producing mines tho
labor, cost of supplies and materials, and miscellaneous
expenses incidental to such work are charged to the
regular operating expenses and do not appear separately
in the reports. There arve, however, in addition, n
number of mines which are mere explorations or
developments, not having produced any ore, or okl
mines which, having been abandoned, have been
reopened. It is difficult to obtain accurate informa-
tion in regard to the expenditures for work done pre-
paratory to the actual shipping of the ore, especially
where a company has not been organized, but such data

11902 figures are exclusive of development work.

i
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as could be secured are summarized in the following
table:

Tapue B.—Devclopment work, by stutes: 1902,
H
i All
United |} Michi- | Minne- | g0 obler
States, gan, sota, U gtntost
Number of mines........... . 37 ! 6 19 1 8
Number of operators ............ 33| [} 15 1 b
Salaricd umvmla, (']l‘ll\s ete.s !
Number 28 4 [ 3 10
Salaries. coeeieiiiiiieinan.. $20,715 |1 §8,250 2,986 1 §1, 000 $14, 220
Wage-earners: ,
Total average number..... .. 247 ] 117 4 A8
TOLR] WHEES cvvinvrnnanns ! ‘Nmi,ﬂn" F08, 850 1 $TH,T00 | B0 | $20, 156
Above ground— \
Average number . ... 21 i -8 112 1 AU
WageS . ceevii i ! ‘rl'_’,’), 83 |0 B30, 887 1 870,205 | §1,080 | $14, 621
Below ground— ;
Average number ... L6 i 30 H b
Wages.ooieiniannnn #31, 219 ‘ F18, 069 §3,-100 | $3, 330 #, 51
Contract work:
Amountpudd....o.ool #2146, lhx .| $216, Hl»x $300
Number of employees....... U8 i . 284 2 .
Miscellaneons expenses......... $08, hng || $63, 106 2, 346 FLL0 9 (44
Cost of supplies and materinls. ..o $113, /6141 || $71, 691 #(m,:m) 2, 080 #3, 610
] |
1 Ineludes operators distributed as follows: Alabama, 1; Culifornin, 17 Colo-

rado, 1; Iown, 1; New Jersey, 1; New York, 1; Pennsylvania, 2

Table 2 shows that there were 37 nonproductive mines
_engaged in development work in the United States in
1902, employing 28 salaried oflicials and an average of
267 wage-earners, who received $177,317; the cost of
supplies and materials being $143,541 and the miscel-
laneous expenses $68,533,  These mines were capitalized
at $2,685,000,

While these figures do not represent the full amount
of expenditures for this class of work during 1904, they
give some idea of the expense necessary hefore mines
become productive. The most active exploitation of
new deposits was in the states of Minunesota and Mich-
igan. In most of the older states, such as New Jersey
and New York, little exploratory work was doune,
except by active companies; such work was ineluded
in the reports of the active mining operations of these
companies,

In addition to the mines included in the above table,
there were 220 mines which appear to have heen en-
tirely inactive during 1902 as regards production or
development work, no expenses for such work having
been reported.

The mines classed as idle should not be considered as

including abandoned mines or openings which have
been idle for a long time with no effort made to revive
them, nor do they include mines which have been dis-
mantled. The purpose was to add to the vrecord statistics
covering such mines or operations as may be producers
in the near future.

Capital stock of incorporated companies.—1t is dithi-
cult to arrvive at a fair determination of the proportion
of capital stock and bonds properly chargeable against
iron ore mines when operated by corporations owning
blast furnaces and rolling mills, coal mines, railroads,
ete., or by companies subordinate to parent organiza-
tions, or where the mining property is leased. Thus,
A leases an iron ore property to B, who for this lease
pays eithera definite sum or, move often, a fixed or slid-
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ing scale royulty per ton for the ore taken out for a given
time, usually a minimum annual output being stipu-
thLd The operations may be upon a small part of the
property owned by A, but if A places a value upon it,
this value would probably include the entive tract. B
an fix no value for the iron ore property, being merely
a lessee, and would probably base his valuation upon
the royalty he pays capitalized, which will be constantly
uhwno‘mg’ as the mines are worked energetically or other-
wise, or as the demand for ore is active or slack., The
owner or the lessee may or may not be interested in the
manufacture of iron. There are cases where the mines
of aniron producing company are worked under lease
tor the advantage of another company, because of the
location of the deposit as related to the works of the
Owner or th(". I(SSSL‘,(‘“
+ In some instances companies organized years ago
with moderate capital own or control large mines or
land containing reserves of ore, the properties repre-
senting many times the capital stock of the company.
In one instance there is a record of a company whose
dividends in one year equalled the entire capitalization
of the company.  Ou the other hand, organizations
enpitalized in late years have ivon ore holdings of com-
paratively small value, or are apparently over capital-
ized if the market value of the stock is considered, In
the state of Minnesots some mines are owned in fee
simple; others are on lands belonging to the state,
which issues & mining lease at a fixed voyalty. Some
of these mining lenses were secured by parties who
gold them for a himp sam varying according to the
amount of ore which is believed to exist on the property,
or leased the property subject to the fivst and also a
second royalty, usually from § to 20 cents per ton, &
minimum amount of ore being specified to be won each
year. In such cases the companies operating the mines
are in reality sublessees, and there are instances where
n third lease has been made, and the par value of the
stock may not represent anything like the true value
of the ore deposit. In some of the Southern states a
nuniber of mines are worked by mining companies,
who win the ore from the deposits and deliver it £. 0. b.
at the mine at & fixed rate, which is paid by the owners
of the property, and in this case the returns from this
mining company would merely represent the value of
the equipment used, and would not include the value
of the ore property, which may be many times greater
than that of the machinery, tools, and appliances used
by companies which are really contractors.

In the Southern states and in the Lake Superior
region many mines are leased, the capitalization of the
operating company representing merely the value of
the lease and not of the land. In addition to earnings
on the capital stock of the company a fixed or, in some
cases, a sliding royalty is paid, which, in the latter case,
is based upon the market price of the ore; this royalty
value is not recognized in the capitalization.
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The following table presents the details of the capitalization of the incorporated companies:

TanLe 8.~CAPITALIZATION OF INCORPORATED COMPANIIS: 1902,

Michigan., | Minnesota.

United States,|| Alabama,
Numnber of incorporated companies...ooooooeeeon.. 214 a7
Number reporting capitalization. .. . 183 25
Copital stoclc and bondgdssuned....ooviiiiioinan, $247,708,070 || §22, 122, 470
Capital stocle
Total anthorized—
Number of shares ......ovviiienininens 12, 868, 307 1,237,756
Parvalue..o.oeeeeavan.. feeeeaamaaeoan $265, 008,900 || $19, 927, 600
Total issued—
Number of 8IATES v evneiveirievirnronass 10,672,491 1, 099, 443
PAr VAl . cvvcerrrnnsns §238, 088,470 | #17, 477,970
Dividends paid $0, 829, 406 $420, 959
Common—
Authorized—
Number of shares 11, 700, 897 1, 147, 966
Parvalue..... $204, 062, 400 $14, 823, 660
Tssued—
Number of shares 10, 126, 626 1,087, 656
Par value....... $182, 651,620 || $13, 643, GO0
Dividends pnid... $3, 188, 440 $200, 000
Preferred— ) ’
Authorized—
Number of shares .......... 658, 000 89, 800
Parvall®....covnecvirieenns §61,,001, 500 $5, 104, 000
Issued—
Number of shares .......... 645, 866 61,787
Parvalue......... R #h1, 281, 846 $3,784, 870
Dividends pnid #3, 146, 966 $220, 999
Bonds;
Anthorized—
B L0112 47,607 H, 239
PALVAIIC. c v v iirisiavetonnnrnnsinnens $92, 647, 500 $6, 289, 600
Tssted—
NUIDEE it iiiime e eiavanaen 87,863 d, 044
Par value ...| 818,865,500 84, 644, H0O
Tnterest prid o . 521, 111 d268, 201
Assemsmontslevied .. ooo. oo iriec i $64,800 ||-.ooeieiiinns
. New Jersey, | New York.
Number of incorporated companics.......oeeveuen, 7 10
Number reporting capitalization ... 7 10
Capital stock and bondsdssued ......cooivniiein... $5, 088,400 | $10,129, 900
Capital stock:
Total authorized—
Numbar of Shares......ccvvvvuveiiiiens 63, 7h0 00, 200
PAP VANIC e eenieenis et anrenirnnarannanas §5, 745, 000 #8, 906, 000
Total issued—
Number of Shres . coovereneaeerernannn I, 784 85, 849
Parvalue..c.ocoveiiiiins §5,388,400 | $8, 659, 000
Dividends paid $76, 000 5531‘1, 021
Common—
Authorized—
Number of shares 88, 170 75, 200
Tarvalne...... $3,185,000 | $7,495, 000
Issied—
Number of shares 29{ 184 70, 849
Parvalue...... §2, 828} 400 $7, 069, 900
) Dividends paid -.. oo LU $314, 091
Preforred—
Aunthorized—
Number of shares........... 25, 600 16, 000
Parvalue ..oovieiiiiiniinnn. $2, 500,000 | $1, A00, 000
Issued—
Number of shares. .......... 25, 600 15, 000
Parvalue........ . $2, 560, 000 81, 500, 000 .
- Dividends paid $70,000 [ceeieernrnnnns
Bonds: :
Authorized—
JoLRE ¢ 13T R 1,000 2,676
PR VAING o1 oo erviie i ieiean s $600,000 | §1, 675,000
Tssued—
B8 611 T A 1,000 1,570
515 0 710 51 (- SR . $600, 000 $1, 570, 000
Interest paid. .. .oooonuiiiiinen, T $63, 500
Asgogsmentslevied. oovn o oriiii e e e e e

Colorado, Georgla, Maryland, Missouri,
18 9 1 41 ‘ 31 5§
18 8 , 1 42 a6 4
$27, 765, 000 $4, 274, 800 1,000,000 | $96,468,000 | $56, 532, 200 $305, 000
6,404,160 180, 520 §,000 1, H8h, 350 S48, H00 63, 250
$28, 669, 000 | $12,419,000 $500, 000 | $101, 340,000 | $64, 790, 000 335, 000
6,464,110 18, 308 5,000 1,496, 390 758, 922 33, 250
$27, 666, 000 $4,197, 800 $500,000 | $94,089,000 | 866,582,200 8305, Q00
$102,000 [orrieiieniiici e iieeeaeaas $83, 270,483 $1, 720, 983 40, 000
6,464,150 114, 770 §, 000 1, 831, 850 98, 100 (8, 25
$28, 669,000 | $11, 891, /00 $600,000 | §76,240,000 | $39, 550, 000 4335, 000
5,464,110 32, 668 H, 000 1, 282, 870 650, 002 883, 2060
$27, 665, 000 $3,170, 800 $500,000 | $78,087,000 | $36, 640, 200 §306, 0UG
$102,000 fovivumnvinnrea]oneenanaiennnn $1, 845,500 §296, 000 810, 000
............. 18,760 [veeiiinnniins 254, 000 0,400 1. ooniiiiaiaa
............. 1,027,600 [ooooooo..oooo ] $25,700,000 1 $25,040,000 . .aaiaiiiiaons
15, 760 212,620 208,920 [..evmennnanns
#1,027, 00 $20, 052,000 | $20,892, 000
.............. $1, 424, 083 $1, 424, 988

753

100 500 10, 900
$100, 000 203, 000 500,000 | $10, 350, 000

160 189 500 2,069 ..
§100, 000 $76, 500 $600, 000 §2, 419,000
- . §6, 260

Ohio, Pennsylva-

e Tennessce. | Virginin, | Wisconain, Ag%&g}”
) 12 9 18 7 114
b 11 0 11 [} 210
$598, 000 $b, 464, 226 $1, 040, 000 85, 702, 600 $7, 485, 875 $3, 088, 0O
0,476 68, 526 4, 480 70, 650 300, 200 1, 425, 480
$650, 000 4, 881, 800 $048, 000 $6, 066, 000 $7, 520, 000 $2, 969, 000
4,895 30, 614 8, 950 66,020 202, 8156 1,225, 1858
§547, 500 $2, 614, 225 §895, 000 $5, 102, 600 #7, 835, 876 $2, 788, /00
............. $A8, 670 [vvennennniennns $52, 500 $280, 000 &, 840
5,476 67,426 9,480 4,400 300, 200 7 1,42h, 490
$650, 000 #4, 886, 300 $048, 000 #5, 440,000 | $7, 620, 000 $2, 969, 000
4, 896 - 38, h7h 8,950 B0, 776 202, 815 1,225, 186
§587, 500 $2, 678, 250 $895, 000 84, 577, 600 #7, 336, 876 2,738, B0
............. B8, D70 e, #0i2, KOO $280, 400 $9, 840
............. 1,800 |aeneninnaninss G200 |t iee i
............. B45,000 [eneuvenrenns BO25,000 [eanvenrvanenr|imcvrocriiians
1,039 By200 1oeemeerenseeradoeeeeenreeiees
#0, 975 . F625,000 Joverinnirannns ereabaraeanas
70 25, 371 146 171 I DY ah0
$35, 000 $2, 860, 000 $145, 000 $600,000 {..cveeeennnn. $350, 000
21 25,871 145 (1117 S O 350
$10, K00 $2, 850, 000 #145, 000 $600,000 |..overiannns F350, 000
20 kl‘ll, 160 Joveenarnonennn $25,000 Jeoeeenriaaens 1Y, 600
........................... §05,000 §LI800 |1oooll 500

1Tneludes eompanies distributed as follows: Conneetieut, 1; Kentucky, 8; Massachusetts, 1; Montana, 2; North Cavolina, 8; Texas, 1; Utah, 2; Wyoming, 1,
2Ineludes companies distributed as follows: Connectient, 1; Kentucky, 8; Massachusetts, 1; Montana, 1; North Caroling, 1; Texay, 1; Utah, 2.

In the statistics presented in Table 8, where the iron
ore lands were owned by companies operating blast
furnaces, steel mills, or other industrial enterprises, an
effort was made to secure an approximate proportion
of the capitalization which would properly be charge-
able against the iron ore mines, but without success,
and in such cases the statistics are for the entire cap-
italization of the company.

The table shows that a large proportion; 64.7 per
cent, of the capitalization of stock and bonds was re-

ported -from the iron mines in Michigan, Minnesota,
and Wisconsin, which, with the exception of o few out-
lying mines, are embraced in the Lake Superior region.
These three states produced 76.1 per cent of all the
ore mined in 1902.

Next to the Lake Superior region, Colorado shows
the largest capitalization, but much of the iron won in
that state is from mines of the precious metal, In
some instances this argentiferous iron ore is the only
mineral at present won from the operation, and there-
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fore the entire capitalization (orviginally based on the
supposed value of the mine as a precious metal pro-
ducer) is included in the iron ore report.

Alabama ranks next to the Lake Superior region and
Jolorado in the capitalization, as would naturally he
expected from the large amount of iron ore produced.
New York, New Jersey, Virginia, Pennsylvania, and
Georgia follow in the order named, the remaining
states being comparatively unimportant, so far as the
capitalization of their iron mining companies is con-
cerned.

In the year 1902 the capitalization, including funded
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debt, of 183 incorporated companies owning active iron
ore mines reached a total of $247,798,970. In the year
1889 returns were sceured from the 502 different mines
of the value of the land, buildings and fixtures, tools
and implements, and the amount of c¢ash and stock on
hand, showing a total of $109,766,199. Therefore, no
information of comparative value is obtainable from a
study. of the reports of the capital invested in iron ore
mines ab the two census periods,

Fmployees and wages.—The following table shows the
average number of wage-earners employed during each
month in iron ore mining, by states and territories:

TapLl 4.—AVERAGE NUMBER OF WAGE-BARNERS EMPLOYED DURING EACII MONTII, BY STATES AND TERRI-

TORIES: 1002,

. All other
United || Ala- |Colo-|Geor-Mary-{ Michi-| Minnes| Mis- | New | Now |y, | Pennsyl-) Ten- | Vir- | Wis- | states
States, || buma, [rado, | gin. [land,| gan, | sote, |sourl | Jersey. { York. | © *1 vanin, [nessee, | gindn, [consin, llltld iterg‘i-
LOr1es,
Total average number........... 88,801 || 4,804 | 418 | G8R 76 | 14,486 { 8,256 1,660 n |1 1,140 | 1,200 ¢ 2,686 | 1,861 728
Avernge number of men 16 years and .

()\‘Grg. ................................ 34, 833 4,788 | 18 G647 64 114,440 | 8,254 147 1,450 63 111 LU | 1,200 12,498 ) 1,864 720
LERLLVELE o RN 88,804 || 4,868 | 487 | 562 30| 13,415 | 6,210 ] TR | 1,40 h R 1,074 ], 126 | 2,186 1 1,308 Bh8
February....... 38, 106 4,403 | 428 | BOY 30 | 12,858 6,108 18 1,686 86 0] L0214, 1}. 2,104 § 1,872 H30
March .......... 34,714 4,616 | 426 | G4 80 ! 18, 8% 4,416 113 | 1,080 028 112 GO0 | 1,181 [ 2,887 | 1,88D 611
April ... 36, 820 4,660 [ 483 | 450 w16 | 7,870 134 | 1,680 | 1,007 lllj ],07(‘» 1,208 | 2,806 | 1,808 678
May .. 30,201 1 4,608 | 09 | 670 831 1,808 | 8,449 W71 1,78 60 | 120 1,102 1 1,260 | 2,664 § 1,420 776
June. ., 89,811 1 4,716 1 4181 678 47 1 14,800 [ B700 [ 168 1,769 Q80 1 168 1,100 1 1,271 | 2,082 | 1,408 T80
July .. 40, 5% 4,860 { 800 | 601 02 [ 14,977 | 9102 182 | 1,770 894 141 1,200 | 1,267 { 2,846 1 1,802 807
August ........ veo| d1,426 || 4,887 | 06 | 664 86 | 16,840 | 0,466 | 182 | 1,702 LAY L1791 1,971 | 2,846 ) 1,421 812
September oo 45,200 4,861 412 G417 83 | 16,441 | 4,660 164 | 1,601 Mo | 1 L1811 1,217 | 2,718 | 1,380 708
Qctober........... <ol 40,008 4,087 1 4071 630 72 116,449 | 0,444 w6 1,647 [ 1,018 121 1, ]l’)!! 1,826 £ 2,077 1 1,046 720
November . 89,860 || 4,080 | 487 ] 705 BO[ 14,011 | 9008 1 168 | 1017 oe | 1 1,108 | 1,195 | 2,318 | 1,027 715
December 88,700 || 4,802 410 | 690 1| 34,440 | R072 ] 166 | 1,612 1,008 R0 1,160 | 1,198 | 2,208 | 1,181 865

Average numberof boysunder16 years. A8 126 |, .n... 41 12 10 ) 1 h Q2 22 H 144 7 8
LLTINTID o RN 406 3L 3 P, fin 2 7 2 0 2 10 K| 141 2 3
Pebruary . 897 W02 . 40 2 i gl h 21 10 BG | 187 2 8
Mareh..,......... 454 18 ..., 85 | 18 i 2 h 2 ] B8 [161 4 2
April ..ol 497 104 fieanen 41 10 8 3 1 b 2 R 03 [ 189 6 2
MOY oo 530 117 Lo, 36 13 8 2 1 i) 9 29 01| 216 6 3
JUNC. v evnnnnnneenns 531 1 f...... 88 4 10 2 1 ] 20 30 w212 8 3
JUIY coniniiiinii BT 12 0.l 44 17 11 2 1 I PAR 80 04 [ 280 11 8
AVZUSE ..ol 599 3 ... 41 10 1 2 1 ] 2 M 98 | 228 12 4
Beptember.. hoR g |...... 40 18 14 2 1 b] 2 31 991 22 9 4
October.. h70 T O PN 48 164 13 P 2 ] 2 2 931 211 10 4
November 2 W7 |, 4h 16 13 2 3 B 2 15 06 [ 100 8 1
December .ovvevveiinnnn [y 1 ... A6 12 11 3 2 b 2 13 0| 1M 6 4

tIncludes operators distributed as follows: Conneeticut, 1; Kentucky, 8; Massachusetis, 1; Montana, 8 New Mexico, 1; Novth Caroling, 8 Texas, 1; Tiah, 4

Yermont, 1; Weat Virginia, 1,

These statistics show practically steady employment
in such states as Alabama,, Georgin, Tennessce, and
Virginia, where the climatic conditions do not interfere
with mining operations; and even in the states of Min-
nesota, Michigan, and Wisconsin, the variation in the
number employed -was less than generally presumed

+to be the case. This was undoubtedly duc to the fact
that the demand for ore encouraged a considerable
amount of ‘““ dead work” and underground exploitation
during the winter months. It is probable that figures
for the year 1903 would show considerably greater
variation between the seasons than those for 1902.

While the states .of Minnesota and Michigan pro-
duced 76.7 per cent of the iron ore mined in the United
States in 1002, the average number of wage-earners in
those states represented only 58.5 per cent of the total
for the country, and a calculation shows that for each
wage-earner in those states 1,156 tons of iron ore were
produced. Similar estimates for important producing
states and for the country appear in the following table,

TABLE B o~-T0ns of iron ore produced per wage-earner, by states: 1902

and 1889,
E— |
1002 i 1880
!
ATR - ! um- [Tonsof 4 | Num- |Tonsof
NEATR: Quantity ll:xerl:‘t oro por || QUANLLY | a1t Lore per
}‘)rnducmd wage- | wage- Produucd wage- | wage-
(long ton8).fonrners, earrior. | (1018 t008)- legrirs, onrnier.
........... e '

United States ...] 85,507,410 | 88,851 915 1| 14,518, 041 ! 86, 841 899
MInnesot ooveenrennes 15,187,060 | 8,260 | 1,834 804,508 | 1,607 09
Michigan Y1185 218 | 10466 | 770 || 5,866,160 | 12) 490 489
Alabame. ...oveenennnn 8,574,474 | 4,864 736 || 1,670,819 | 38,019 6520

7 nd West
v %Tligiiﬁin I.L.l.( ..... m W 1078,301 (12,688 862 611,266 | 2,807 222
Tennessen ... 874,642 | 1,200 678 478,204 | 1,478 820
Pennsylvania,.. 822,082 | 1,140 790 |t 1,600,234 | 4,210 572
Wisconsin ...... 788,996 | 1,361 870 837, 80 1,787 482
New York..... 16, 821 905 576 || 1,247,587 | 38,011 414
New Jewsey -..., 441,870 | 1,660 266 415,610 | 1,780 283

ey d N

; L?ﬁﬁ&ﬁm‘f o 2830, ho1 2688 480 258, 14!'3 186 361
Colorado 300, 572 418 783 108, 136 860 298
06, 808 148 448 266, 718 678 892
22, 667 111 204 254,204 | 1,566 162

1
territories. ... oovuee 4542, 009 3799 678 4904,523 | 41,252 236

Hl\c%uges girgir}lu. on]]y.
neludes Georgin only,
8 Ing] udes Conngecticut}., Kentucky, Maryland, Massachusetts, Montana, New

to which the figures for 1889 have been added for the
purpose of comparison:

dexieo, North Caroling, Texas, Utah, Vermont, West Virginia, and Wyoming.
» Lk* fgclu(()lcs Connecticut, Delaware, Idaho, Kentueky, Maine, Mnr_ymnd,
Massachusetts, Montann, New Mexieo, Oregon, Texas, Utah, and Washington.
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It should be pointed out, in connection with the fore-
going table, that the increase in 1902 over 1889 in the
productive capacity per wage-earner is probably con-
siderably less than is indicated by the figures, owing to
the difference in the method of computing the average
nuinber of wage-earners at the two censuses.

An analysis of the statistics of wage-earners presents
some interesting features. In Table 14, showing the
detailed statistics, it will be noted that out of o total of
38,851 wage-earners, 23,082 ave reported as employed
below ground. That is, of the total number of wage-
earners engaged in the iron ore industry 59.4 per cent
are employed below the surface, the remainder being
engaged upon surface mining or upon the worlk above
ground, It is also shown that out of a total of 88,851,
those returned as miners and miners’ helpers, number
20,849, which suggests that slightly over one-half of
those engaged in the iron orve industry may be consid-
ered as actually digging the ore. ‘ :

Asalready stated, exact comparisons between the num-
ber of wage-earnersat the Eleventh and Twelfth censuses
cannot bemade, by reason of the fact that in 1902 the num-
ber of employees was reduced to the hasis of prac-

tically continuous work (300 days) during the year.

QUARRIES.

However, out of a total of 87,707 employees reported
in 1889, 19,708 were returned as working below ground.
The miners and laborers below ground, who may he
considered as representing miners and miners’ helpers,
showed a total of 18,911 in 1889. The miners engaged
in large open-cut operations were classed as laborers,
and if the number of these be added to the above total,
and thig again corrected for the employees who were
not actually helpers, the resulting figure indicates that
practically the same ratio held good in 1889 as in 1902,
namely, that about one-half of the wage-carners at ivon
ore mines may be considered as having actually dug the
ore.

Table 14 shows also that a number of the miners
worked above ground, and that a large proportion of
the unclassified labor was employed below the surface.
The unelassified labor represented about 29.9 per cent
of all those engaged in the iron ore industry. This is
accounted for by the fact that in a number of the large
open-cut mines, where the operations were carried on
by steam shovel, the only skilled help was veally those
engaged in the handling of machinery, traing, ete.

Table 6 shows for 1902 the distribution of wage-
earners according to daily rates of pay, by states.

TanrLe 6.—DISFRIBUTION OF WAGE-EARNERS ACCORDING TO DAILY RATES OF PAY, BY STATES AND
TERRITORIES: 1902,

[Each cumulative perecutage shows the proportion of the total number receiving a wage ny groat as, or greater than, the lowest wage of the given wage group.)

ALABAMA.

UNITED STATES, MICHIGAN, MINNESOTA, NEW JERSEY. NEW YORK,
RATE PER DAY Aver- | Per Cumn- Aver- | DPor Cuamu- Aver- | Por Cumue- Aver- | Per 711;31\1— Aver- op | GO Aver- | Ter Cum}l-
(DOLLARS), age | cont | WAVe | Tpo | pang | BebVe D T | gent | TtV | ipe | dent latlve X&u (310211; lative | Spe” | gey | Y
nam- | ol | PO qume | Tof | PR num- | ot et | num- | "o et | mum- | Cof | B | num- | o s
ber. | total, imgu. ber, | total, {lge. ber, | total h'gu. ber, |total, Hf-‘f“~ ber, | total ‘.‘\g& ser, | total. aigc.
Total coeiiiaens 138,861 | 100,0 |........ I 4,864 100,90 |........ 14, 400 8,266 [ 100.0 [........ 1,660 [ 100.0 .. 965
Less than 0.60......... 111 04 | 1000 b T X O (1 O ] P 11 ® 100.0 [covvneaiforenadonrsansifonanne.
Q00 L0074 evvennnnen 279 47 9,6 87 18 1 (%) 00,0 fevevnenfoannns, 99,9 [ 04| 1000 [..eeen..s
075 10099 oo oonnes 863 2.2 98,9 200 4.8 12 o1 11 A I IR PO a4, 4 { 0.2 99,6 2 0.2 100.0
1.()(_) tol24 ...l 4 11,9 96.7 1,230 1 5.5 [} 0.4 99,9 11 0.1 99,9 47 2.8 99,4 170 | 17.6 99,8
125 to 149, .vvniiaan, , 874 7.4 8.8 43 15,4 148 1.0 9, b 17 0.2 99, ¢ 891 | 28.6 96.6 219 | 2.7 82.2
RTINS 7o B T DO 46 u,1 7.4 1,604 | 80.9 1,622 11,2 08,6 211 2.6 09,7 698 | 41,7 78,0 448 | 46,4 0.6
LY to1.99. ..., 7, 344 18,9 03.3 858 1 17.6 3,611 | 25,0 87.8 [ 1,708 | 2L.4 .1 0.7 3
2.00 to2.2.,.... 22,0 44,4 169 3,6 4,182 | 28,6 2,81 8,400 | 41,2 8.7 Ok
2,95 to2.49...... 12,5 22,4 5 0.1 3,166 1 21,8 83,7 1,861 | 16,5 1.8 .7
250 to2.74...... 6.4 9,9 28 0.5 1,491 9,8 1LY 867 | 10.5 0.6 ¥
275 to2.99...... 1.8 3.5 11 ® 184 L3 2,1 390 4.7 0,3 .7
3.00 tod.24...... .- 1,2 1.9 5 0.1 74 0.8 0.8 93 1.1 0.3 .4
825 to349...eiiiannns 0.2 {11 0 { O 13 0.1 .3 44 0.5 g
380 to 3. M. v..eiin.. 0.3 [ 201 PO R 18 0.1 0§12 84 0,7
375 (08.99. ... ..., 70 171 DO PO N a2l @ 0.1 4 ()
4,00 toL24. . .vnnn.n 30 0.1 {120 RPN R 7 0.1 0.1 7 0.1
4.25 and over......... 43 0.1 [ 2 2) (%) 20 0.4
. 3R STATES D
l PENNSYLVANIA, TENNES; VIRGINIA.L WISCONSIN, ALL (,}TIT?RII‘T?;II“}??; ANT
R‘ETE TaRs). Cumu- | Yumu- Cumt ¢ Cumu
DOLLARS), . v 1- - Sumtl- o umu- sap umu- ppy | Gumu-
Averige (‘el;x('tlof lative’ | Avernge ceﬁtlnf lative |Avernge QL_I“%([ lative | Average \Ie‘,} ¢| Intive | Average oelu'(luf Intive
numhber, “fotal per- I number, total per- | uumber, “tot ﬂ) er- | number., etug ]0 per- | number, ‘tottil' per-
' | centage, * | ceniage, 4l ventage. otal. centrgo, ‘1 contage.
Total ..ooevinnas 1,140 | 100.0 |o.eeeeo... 1,209 | 100.0 |.......... 2,086 | 100.0 [,eeeinnnn. 1,361 | 100.0 j.......... 2,164 | 1000 .nveennse-
Less than 0,60......... 8 0.7 100,90 2 0.2 100,0 96 4.6 1000 loweemvaenelianiinneliaamananes 13 [N 100.0
0.50 to 074, ...t 10 0.9 99,3 48 3.7 09,8 | 80 3.0 9604 [oevvaneriafaneenon]ranienans 47 2,2 99,4
075 to 0.99...oouul. 67 H, 0 98,4 268 146 B.4 93.4 4 0.3 100.0 162 7.5 a7.2
100 toL 24, eunen.nne, 411 86.1 93,4 440 1,593 0.3 88.0 4 0.8 99.7 663 30.2 80.7
1.25 to1.49. . 336 | 20.5 57.8 118 579 28,7 “l 1.0 99.4 8id | 14,6 69,5
1.60 to174.. 240 21,0 27.8 244 123 7.1 7.7 98,4 278 12.8 45.0
1.7h to 1.99. 28 2.4 6.8 11 22 2,5 33.1 90.7 100 4.0 82.2
2,00 to2.24.. 28 2.0 4.4 20 28 1,7 42.8 57.6 &1 2.9 27.6
2,25 t0 2.49. 8 0,7 2.4 121 6 0.7 11.2 14.8 18 0.6 2.7
2,50 to2,74. 2 0.2 L7 39 8 0.5 2.9 8.6 102 4.7 23.1
2,76 to 2.99 17 1.5 L5 (veveen.. 4 0.2 0.4 0.7 25 1.1 18.4
BODtoB2M e . aes 3 b I Y 3 I Y ) N PO AR, 0.8 275 12.7 17.3
Sab toddd...o e e 0.1 0.3 19 0.9 4.6
BB0 8T, e e e e e 0.2 58 2.5 3.7
870 toB.09. ... 0.1 C OO A 1.2
40010424, e e LT 0.1 0.1 14 0.6 1.2
425 andoover...... e e e e e e e nennn 12 0.6 *6

ITncludes 8,105 wage-entners, paid by

2Less than one-tenth of 1 per cent,

3Includes Colorado
West Virginia, and Wyoming,

the ton, for whom average daily earnings are shown,

, Conneetieut, Georgla, Kentucky, Maryland, Massachusetts, Missouri, Montang, New Mexico, North Carolina, Ohio, Texas, Utah, Vermont,
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In the preceding table the distribution of wage-
earners, according to daily rates of pay, is shown sepa-
rately for the 8 states which reported more than 1,000
wage-earners, and also for New York, which is the only
other state in which the number of wage-carners ap-
proximated 1,000, These § states gave employment to
86,687 wage-enrners, or Hd.d per cent of the total num-
ber employed in this industry in the United States.
Of the states for which statistics are presented sepa-
rntely, Minnesota sliows the highest rates of pay, 97.1
per cent of the wage-earners having reccived at least
$1.75 per day, and 845 per cent of these $2.25 per day
or over. The rates of pay were only slightly lower in
Michigan and Wisconsin.  In the former state 11.2 per
cent received between $1.50 and $1.74, while in Wis-
consin the proportion with rates of $2.25 or over was
considerably smaller than in Minnesota.  Michigan,
Minnesota, and Wisconsin constitute the Lake Superior
digtriet, and the rates in these 8 states were materially
higher than those in the other states.  In each of the
3 states of the Lake Superior distriet the Dulk of the
wage-carners received $2 per day or over, while in
each of the other states for which gtatistics are shown
separately, practically all the wage-carners received
less than $2 per day.

The state in which the daily rates of pay approached

most nearly those of the Lake Superior distriet is New
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Jersey, where the range of wages for 91.4 per cent of
the employees was from $1.25 to $1.99. New York,
Alabama, Pennsylvania, and Wisconsin follow in the
order named. New York shows a considerable number
with rates of less than $1.25 per day and a compara-
tively small nomber who received as much as $1.75.
In Alabama the bulk of the wage-earners, 89.3 per
cent, received between $1 and $1.99. There was very
little difference on the whole between the rates paid in
Pennsylvania and those paid in Tennessee. The pro-
portion receiving $1.75 or over was greater in Tennes-
see, but the number who received less than $1 was so
large as to offset this. Rates were lower on the whole
in Virginia than in any other state which reported a
large number of wage-earners, only 7.1 per cent of the
total number having been paid as much as $1.50 to’
$1.74 per day.

Table 7 shows the distribution of the wage-earners
employed in 1902 in the mining of iron ore among the
several occupations and according to daily rates of pay.
For ench oceupation the average number employed dur-
ing the year at specified rates, and the percentages
which these numbers form of the total number, are
given, In an additional column these percentages are
accumulated, thus rendering it possible to determine
what proportion of the total number received as much
as, or more than, o given rate. )

Taste To~DISTRIBUTION OF WAGEH-BEARNERS ACCORDING TO DAILY RATES OF PAY: 1602,

{¥aeh enmulative pereentage shows the proportion of the tolal number receiving aowage as great as, or greater than, the

Towest wage of the given wage group.]

R M‘\(!IUNIHTH; BLACKEMITHS,
ALL CLASSES ENGINERRS. PIREMEN, CARPENTERR, AND OTITER MINERS,
MECIIANICS,
lM(TE FER 13,\\' } o . .
DOLLARS), . s . N
Per | Cumula- Per | Qumula- Por | Gumula- TPer [ Comula- " Per | Cumula-
Average oo {ive per || AYEREC oot Give per- | AVETIEC L sanar | e pere | AVEIAEC aonp ol tive per- | AVOIEC Loant of | tive por-
namher, gy ccut‘altgu. number. | g (:unmltgv. number. | %o, (mntlllge. number, St Feentage. | PR Shotal, | contage.
Taotal... 188,860 1 100, 0 1,108 1 100 100, 0 1,842 [ 100.0 ..evennnn, 18,566 | 100,00 |eaeunnnnnn
Lo than 050......... L] 0.4 R I Y A A AU AU A
0,80 t0 0,74, .. . 27 [UN 2 IR V1t A T | OO RO PRPR et N A N {5 A B (1) | I PO 1 P ST 13 0.1 100,0
076 to 0,09 86y 2.8 02 100.0 290 1' 6 09,9
LU0 to 1,24 4,618 11,9 2,0 9.8 3,001 16.2 08,3
126 tn1.49 ! 2,874 Tod XY 7.8 1, 087 5.7 82,1
13010 1,74 ! B, 408 14,1 11,2 01,9 2,478 18,4 76,4
1750 t01.99 7, 3dd 18.9 18,0 80,7 1, H85 8.5 (3.0
200t02,24 . 8§, 36 20,0 27,2 62,2 38, 920 21,2 B4, B
2,26 to2.48.. 4, BG2 12,6 16.7 85,0 3, Qfl‘.! 18,8 33,8
280 to 2,74, 2,611 6.4 0.1 19,8 1, 087 9,1 18.7
276102,99, . 630 1.0 3.4 9,2 481 2,6 4.6
8.00t08.24,... 464 1.2 2.8 5,8 304 1.6 2.0
825t08.49...... - 7 0.4 0,7 3.0 24 {1 } 0.4
Jh0to 8 ...l 125 0.3 1.6 2.3 ﬁ'ﬁ 9 3 N 0.8
87610899, . cuutrennns ® 0.1 0.8 2 @ ®
400040, 30 0.1 [543 {11 2 PO AT LRy heee
4,26 and over......... 48 0.1 0.2 0.2 B * (H
MINERS' IIELLERS, TIMBERMEN AND TRACK LAVERS, BOYS UNDER 10 YEARS, ALL OTHER WAGE-EARNERS,
RATE PER DAY W‘ - ‘”’me— e R lev " Cumula-
. Cumuln- ) Cumuls- . wap centofl Cumula- 4 oo me | Percent|
(DULLATS). Average |[Per eentof o | Average | Per centof N | Avernge |Per centofl qonhan g tive per-
number, total. }i}lh&;b number, totnl, (uuv};?tflx);fé number, total. uentfll)ge. number, | of total, centage.
Total.......... 2,08 | 100.0 2,009 100.0 |eeveennnnnns B18 100,0 |ovveeeeann] 11,620 ] 300,0 feeeinnrnnens
- 141 iy g% ....... 1383
0.76 t0 0,99 100, 0 434 . :
1.00t0 1,24 00, 4 1,814 ](1)2 gg:l)
12610 1.49 02, 8 1,196 1 -8 N
1.50t0 1.74 &8 1,913 16.5 74.6
1.75t0 1,99 ' 8,582 30.8 58,1
2.00 XX 2,204 19.7 27.3
2,95 469 3.9 9.6
250 251, 2,2 8.7
276 65 0.6 1.5
3.00 62 0.6 0.9
3.25 28 0.2 04
$.50 Lo 10 0.1 0.2
3.76 {0 . 2 @ 0.1
4,00 to 4. 10 00.1 Y 0.1
4.25 and aver 5 ®) &)

! Includes 8,105 wage-earners paid by the ton, for whom average daily carnings are shown.
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11,es8 than one-tenth of 1 per cent.



402

More than half, 52.8 per cent, of the total number of
engineers received $2 or over. Most of the engineers
are, however, concentrated in the $2 group, and the
two groups below, TL.3 per cent, receiving hetween
81.50 and $2.24.  The wages for firemen are seen to he
somewhat lower than those for engineers. For firemen
the lower-limit median rate group is %1.75, while for
engineers it is $2; in each case a greater number of
employees is mcludod in the median group than in any
other,

The range of wages for over 82 per cent of machinists
was from §1.50 to $2.74. The median rate lies between
$2 and $2.24, and the distribution both above and
below that rate is comparatively regular. In this oceu-
pation, also, the median group comprises a greater
mumber of men than is found at any other rate,

The table shows a very wide range in the rates paid
to miners.  The wages for the bulk of the employees
ranged from $1 to $2.74, with the median at $2. By
far the greater portion of miners’ helpers are concen-
trated in three wage groups, the range for 76.9 per cent
being from $1.50 to $2.24. ‘

The median wage for timbermen and track layers was
between $2 and $2.24, and the bulk of the employees
received from $1.50 to $2.74. .

Almost half of the boys employed, 48.8 per cent,

" received between 50 cents and 75 cents; 27.2 per cent
received less than 50 cents, and 19.1 per cent received
between 75 cents and $1.
other wage-earners was between $1.75 and $1.99, The
wages for 92.8 per cent of the total number ranged
from 75 cents to $2.2

In the year 1889, &lso, data in regard to the wages
paid the different classes of labor, both above and helow
ground, were obtained, The returns were in the form of
average daily wages and may be summarized as follows:

Average Avurage

wiges wages

QUEUPATION, per day OCCUPATION, per doy

shove below

ground, ground,
Faremen and overseers #2.40 || Foremen and overseers. ... §2,40
Mechanics L90 || Miners.......... 18}
Lahovers.. 1,20 || Luborers........ caes 1.60
Boys under 0.62 {| Boys under 16 years. .,...... 0,82

Mechanical power.—The detailed sammary shows that
119,558 horsepower was used at iron ore mines in the

arious operations requiring power. - This power was
applied chiefly through 1,182 steam engines, with a
horsepower of 102,878, or 86 per cent of the total.
There were also 11 gas or gasoline engines with a horse-
power of 86, 11 water wheels having a horsepower of
1,010, and 260 miscellaneous appliances with a horse-
power of 15,444, In addition to this primary power 85
electric motors were used, their total horsepower being
987; 140 horsepower was 1cnted to other estabhbhments.

The median rate for all

i

MINES AND QUARRIES.

At the census of 1889, 1,109 steam boilers, with a
total horsepower capacity of 57,976, were 1'0port0d by
iron ore mines. It was stated in the report on iron ore
at that census that these boilers furnished steam to
1,003 steam engines, including air compressors, hoist-

. ing machinery, and engines for driving washeries, ote.

In 1902 the mechanical power was applied for the pur-
poses for which power is commonly employed in mining
work, namely, for hoisting the ore from the shaft, for
subsequent beneficiating treatment, for operating steam
shovels and dredges in open-cut mining, pumping and
ventilating machinery, mechanical haulage, air com-
pressors, electric lighting, drills, ete,

Table 14 shows also the distribution of the power
among the several states; Michigan led in the horse-
power employed, baving 47,395 horsepower, or 8%.6
per cent of the total; Minnesota had 25,332 horsepower,
or 21.2 per cent of the total; Alabama, 10,870 horse-
power, or 8.7 per cent; New Jersey, 6,684 horsepower,
or 5,6 per cunt,y and Ncw York, (),()15, or 5 per cent.
In the other states the amount of mechanieal power used
was smaller, but on the whole proportionate to the
extent of their operations,

DProduction.—At the Bighth and Ninth censuses the

statistis of production were not collected in the blllll(}l

manner as in subsequent census years, In 1860 the
number of tons of ivon ore mined hy the owners of
blast furnaces was reported separately from the pro-
duction of what were considered strictly mining com-
panies. The report shows that the blast furnace estub-
lishments used 2,309,975 short tons in 1860, and that
in addition 908,300 ghort tons were produced by mining
companies, a total of 3,218,275 short tons, equivalent
to 2,878,460 long tons.

In 1870 the total smount of iron ore produ(,od by the
mines reporting was 3,395,718 short tons, equivalent
to 3,081,891 long tons; in addition some ore was pro-
duced by the owners of blast furnaces which the Bureau
of the Census estimated at from 800,000 to 900,000 long
tons, so that, taking the first named figure, at least
3,831,801 long tons of iron ore weré mined in 1870,
" At the Tenth, Eleventh, and Twelfth censuses the data
were obtained from all mines irrespective of their own-
ership or their relation to blast furnaces. The follow-
ing statement gives a comparison of the figures for
these censuses:

© Production of iron ove: 1860 to 1902.

Quantity

CENBUS YEAR, (long tons),

2, 878,460

7,120, 862
14} 518, 041
85, 667, 410

B #81,801

e 5\51;‘ jEiE w‘-“m.
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There is, as mentioned, some uncertmmty in regard
to the productum of iron ore at the Bighth and Ninth
censuses, hut in comparing the statistics of the various
censuses it will be noted that the production in 1880
was nearly double that of 1870, while in 1889 the out-
put was twice that of 1880, 1In 1900, according to the
figures of the United States (xeoloomtl Survey (the cen-
sus of 1902 was taken at a time thirteen years removed
from 1889), the proportion over 1889 was almost iden-
tical. Thus, in every decade since 1870 the production
of iron ore in the United States has practically been
doubled.

The following table presents for each class of iron ove
the amount produced in the census yenrs 1902, 1889,
and 1880, together with the percentages which these
amounts formed of the total for all classes:

Tanue 8.—Production of feon ores by varieties, wilh per cent of totul:
1902, 1889, und 1880.

1002 1889 1880

VARIETY. s - .
Quantity (,ell);tlrur Quantity ('('ll’l({;l()f Quantity (,(.IX:LL‘”(

(long tony). “total. (long tons), ot (long tony), lotal,
Total v.eeee. 36, 567,410 100.0 14, 518, 041 1()0 0 7,120,862 | 100.0
Red hematite..... 30, 532, 149 87\.9 !),05[‘:,288 (‘»‘2 l 9, 248, 483 31,0
Brown hematite.. 1‘} 818 760 98 |1 2,593,087 17.4 ‘l V1R, (22 26, 4
Magnotite ........ 860 4,7 ‘.!,«")()6 415 17.2 2 l'%l,‘l’/‘h 20.0
Carhonate i, "7,01'? 0.1 482,2.")1 3,0 828,471 1146

1 Imlu(lcq ].!,275 tnm n[ nmnmmi[ornm ore,

There has been an increasing preference for rich and
engily smelted iron ores, and considering the different
yarieties of ore, it will he found that the amount of red
hematite reported in 1880 was but 81.5 per cent; in
1889, 62.4 per cent; and in 1902, 85,9 per cent of the
toml output. The brown henmtlte, although augment-
ing in the amounts mined, indicates a decided decrease
in percentages of the total; from 1,918,622 long tons in
1880 this clags of ore increased to 2,528,087 long tons
in 1889 and 3,805,484 long tons in 1902, the percent-
ages ab the three censuses being respectively 26.9, 17,4,
and 9.3 per cent. On the other hand, the magnetites
and carbonates have shown a decline, not only in totul
production, but also in percentage. The former con-
tributed 80 per cent (2,134,276 tons) of the total in

1880, 17.2 per cent (2,500, 4:15) in 1884, and 4.7 per cent
(1,688,860) in 1902, The carbonate ore hag fallen from
823,471 long tons, 11.6 per cent, in 1880 to but 27,642
tons, one-tenth of 1 per cent, of the total in 1902,

The production of iron orve of the different varieties,
by states, in the year 1902 was as follows:

Cstant Inerease,
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TapLe ).—-1’1 oduction of {ron ore, by stales and tervitories und wm'u’
ties: 1902,

| Long tons,]

STATE OR TERRI- Y Red Brown it | Curbons
TORY, Total. hematite, | hematite, Magnetite, wto.
i
United states..| 86, 507,410 ‘30,5‘&2,1-19 13,818,769 | 1, 68K, 860 27,042
Minnesott........... lﬁ. 137, G50 | 15,137,660 .
Michigan.... o 10,186,215 (| 11,079,124 [oo.aliel. A6, 001 |, ..
Alabama B, 074,474 || 2,500,035 1 1,008,839 {vevnseavians
Virginia and West
Virginin........... 087, 058 81,677 968, 128 [ 153 2
TERNCSRYEE o yverennas K74, 542 370, 443 ﬁ(H 899 1oiienanenans .
Pennsylvania , 822, 982 20, 441 ma, Rdb 616, G40
Wisconsin 78% 906 758, 816 25,080 [ovrunreenn
New Yor 55’) 821 01,07 ]'2,(:7(3 451, 670
New Jen 11 B70 [lieevmaronona]srrresiennns 441,879
Georgin. and
Carolina............ 804, 890 117,812 216, 242 0,830 [oevienanes
Montang, New Mex-
ico, Utal, and
W yominu .......... 302, 084 205, 200 18,079 RE, 680 {.ooai..n
Colorado . R .ﬂ)b, 072 4,375 .
Mntud\y 71, 006 42, 1h
Misgourd....... . G(‘., 808 7,087
Conneeticut, Massn-
vhuuom, and Vor-
ont . .- 29, 093 29,098
M:uyl(md & l, 367 10, 882
Ohio. b2 N PR PR
Poxas | G AlG .. 6, 16

v 1il\('lll(ll;n 1:%‘.27,.» tons o[ xxlm\gnni[emus iwn are \le ln the manufneture of
splegeleisen,

(onsidering the individual states it is evident that
those located in the Lake Superior region and in the
Southern and Western states have shown an almost con-
In the Middle Atlantic and New Eng-
land states, however, the bog, brown hematite, fossil,
and magnotite ores, which tormerly were the chiof reli-
ance of the loeal blast furnaces, have beon replaced
hy the richer Lake Superior ores, and therefore show
a marked falling off, The states will he considered in
the order of their prominence in 1902,

A naesote.—This state in 1Y02 contributed 15,137,650
long tong of iron ore, a greater amount than was pro-
duced by the entive country in 1889, This shows the
unprecedented increase in thirteen years of eighteen
times the amount contributed in 1889, viz, 864,508 long
tons, when Minnesota occupied fifth position, while in
the previous census year, 1880, no iron ore was mined
in the state, the first production being in the yenr 1884.
Since the year last mentioned the state has shown a
phenomenal and practically an uninterrupted advance
in the yearly output. The ore is obtained from the
Vermilion and Mesabi ranges, that secured from the
former being a hard specular or red hematite ore, while
in the latter the red and brown hematites are much
softer and in many localities quite finely comminuted.
No true limonite ore is shipped from Minnesota, but
the degrec of hydration of some of the red hematites
and the provailing color encouraged the trade recogni-
tion of part of the state’s product as brown hematite.
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A comparison of the production and value of Minne-
sotn iron ores at the last two census years is as follows:

Production and value of Minnesole tvon ove: 1889 and 1902,

Quantity

YEAR, (1ong tong). Value,
1889. 864,008 | #2,478,041
1902...

T s, 187,660 | 28, 080,227

Michigan.—In the year 1880 the amount of iron ore
mined in Michigan was 1,640,814 long tons, giving the
state second rank, Pennsylvania being first,  The output
increased in 1889 to 5,856,169 long tons, Michigan rank-
ing first and continuing to hold that position until 1901.
In- 1902 the production was 11,135,215 long tons, nearly
double that at the previous census. The greater por-
tion of this ore was of high grade, although in late
years some siliceous ores comparatively low in iron
content and also low in phosphorus have heen won for
use as o mixture in the furnaces with richer ores low
in silica. The three ranges from which this ore was
mined, the Marquette, Menominee, and Gogebic ranges,
are all located closer to shipping ports and to the prin-
cipal pig iron manufacturing centers than the Minne-
sotn ranges, and the ores therefore command a higher
relative value at the mine than those of Minnesota, as
will he seen from the following statement:

Production and value of Michigan iron ove: 1880 1o 1902,

- Quantity N
TEAR, (long tons).|  value.

1,640,814 | 86,034,648
©| 5ysne, 160 | 16, 800, 621
11,185,215 | 26, 695, 860

Alabama.—In 1830 Alabama was o comparatively
unimportant iron ore producer, the quantity obtained
being 171,139 long tons, giving the state seventh posi-
tion. The extensive deposits of fossil oves, purticularly
in the Birmingham district, located close to supplies
of fuel and flux, were, however, the foundation of an
important pig iron industry, and the amount of ore
mined increased in 1889 to 1,570,319 long tons, which
was more than doubled in the year 1902, when 8,574,474
long tons were won, as shown in the statement below..
These ores, however, are not of so high a grade, nor
ave their values so great, as those of the Lake Superior
district. In addition to the red hematite oves referred
to, important deposits of brown hematite have heen

developed, and this class of mineral represents about'

one-third of the iron ore supply of the state. Some
exploitation has also been carried on for the purpose of

utilizing magnetites which oceur in apparently moderate
quantities.

Production and value of Alabamae ivon ore: 1880 lo 1902.

YRAR Quantity

(lomyrtons), Valne,

171,189 $201, 8C8
1,570, 819 1,511,611
3, 474,474 3, 936, K12

Virginia and West Virginia.~—The iron industry in
Virginia was established early in the seventeenth cen-
tary, but as charcoal was the fuel used in the old fur-
naces, the amount of ore consumed, which was usually
mined within convenient reach of the furnaces, was
small. The production for 1880 in Virginia and West
Virginia was 217,448 long tons,  The output in 1889 was
511,255 long tons, and in 1902, 987,058 long tons. The
iron ore supply of the Virginias has been supplemented
in late years by the importation of iron ores from the
Lake Saperior region. Most of the iron ores now ob-
tained in the Virginias are of the brown hematite
variety, but some red hematites and magnetites are
also mined. The production and value for the last three
census years are given as follows:

Production and value of Virginta and West Virginin @ron ove: 1880
to 1902,

o Quantity .
YRAR, (1ong tons). Yalue,

217, 1B $530, 043
N11,256 O3B, 2400
OR7, 4h8 1, 667, 456

Tennessee.~—Tennessee occupied tenth position us o
producer of iron ore in 1880, eighth in 1889, and fifth
in 1002, its output consisting of brown and red hema-
tites, the amounts and values being as follows:

Production and value of Tennessee tron vre: 1850 to 1002,

Quantity

(161 Long), Value,

93,272 | $147,181
478,904 606, 176
87,642 | 1,128,627

LPennsylvania.—Pennsylvania, which produced prac-
tically half of the total pig iron manufactured in the
United Statesin 1902, might be supposed to be the largest
iron ore producing state, and prior to improved trans-
portation facilities this was the case. In the year 1880
it occupied fivst position, with a total of 1,951,496 long
tons, declining to third in 1889, the output being
1,560,284 long tons, and to sixth place in 1902, produc-
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ing only 822,932 long tons, due to the use by enusyl-
vania furnaces of rich ores from other sections of the
country. Magnetites predominated, brown hematite
being second and red hematite least in importance. A
statement of the quantity and value at each of the last
three census years follows:

Production and value of Peansyloanda iron ore: 1880 to 1902,

‘1 Quantity X
YEAR. (16ng tong). Value,
1,961,490 | $5,517, 079
1, 6060, 231 3, 068, Hid
R22, 032 1,225,468

Wisconsin.—The bulk of the iron ove obtained in
Wisconsin is seeured from the Gogebic and Menominee
ranges, which extend from the state of Michigan into
Wisconsin.  Most of the ore is red hematite, a small

K
proportion being brown hematite. This state contrib-
uted 37,000 long tons of iron ore in 1880, 887,300 long

,7 X é ) o ? ? L]
tons in 1889, and 783,996 long tonsin 1002, the quantities
and values being as follows:

Production and value of Wisconsin tron ore: 1880 to 1902,

Quantity

YEAR, (longtons), Value,
17, 000 $73, 000
K37, 399 1, B0, 008
1, 800, 84

7R3, 996

New Tork.—In earlier years large amounts of iron
ore of all four classes were obtained from various de-
posits in New York, the total for 1880 being 1,126,894
long tons, giving the state third position, The output
had risen in the year 1889 to 1,247,537 long tons, but
in 1902 there was a decline to 555,821 long tons.  The
bulk of New York ores mined are magnetites, but
some red and brown hematites are found, A statement
for the last three census years follows:

Production and value of New York tron opes 1880 Lo 1902,

. Quantity ’
YEAR. (Tong toni). Valuo,
1,126,800 | #3, 67, B72
1,247, 637 3, 100, 216
50, 321 1, 862, UR7

Other states and territories,—None of the other states
or territories contributed over one-half million tons
in 1902, and they will not, therefore, be considered
individually. In the following table the production of
these remaining states and territories in 1002, 1889,
and 1880, is given, together with the total value of the
iron ore mined:
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Tasty LO—Quantity and value of tron ore, by states and territories:
1880 to 1902,

1902 1880
STATE OR TERe |7 C
RITORY, Quantity| Quantity Quantity
(long Value, (long " | Value, (long Value,
tons), | tons), tons, .

colorado , ..., 06, 572 ($1,08¢, 424 || 100,786 ] $487,483 ([ ... il
Gonneectieut,

Muaine, and
I)‘I‘\ltlil‘svs:ltltglllqﬁills JEew, 003 81,874 88,261 {265, 901 92,549 | $382, 920
@ qu-ylgmﬂ e l B4, 367 46,411 20,380 OR, 240 127,102 JUR, 244
feorgin and

North Caro-
I(llt{{:?), ;L;I . BG4, R0 B0OR, 488 208, L5 | 884,005 84, 584 148, 07

tana 13,090 19,642 || 24,072 | 188,974 [loeenesiiilioenennnns
Kentue 71, 006 46,169 77,487 | 185,559 57, 865 105, 905
Missourd 66, 808 106, 378 265,718 | B61, 041 344, 819 | 1,674, 875
gg“'l‘\][cxn i i 441, 879 | 1,228, 664 415,510 |1, 841, 543 676,225 | 2,910, 442

v Mexicoan

Utah . o] 5868, 044 400, 674 40, 060 LU PO
?)llutng()nn(l BRI i 41, 976 204, 2040 1 BB2,725 488, 768 | 1,200, 530
Jregon

Washington ooooviiionidiensnnnaaas a6, 283 39, 234 06, 225 4, 669
TOXAY 2 arnrarnene 6, 516 G484 (1 18,000 | 19,750 3,011 8,100

1 Ineludes 18,275 tons of manganiferous fron ore, valned al §62,371,
aIneludes Vermont; no produetion from Maine,

S Maryland only,

4AMontang only,

6 Also Wyoming,

4 Oregon only.,

The predominating ores obtained from these states
are hrown hematite from New England, Delaware,
Maryland, Georgia, Colorado, Orvegon, Washington,
and Texas; magnetites from New Jersey, North Caro-
lina, and New Mexico; red hematites from Missouri
and Wyoming; and carhonates from Ohio,

Table 11 shows in a general way the status of the
iron ore industry in the United States by important
distriets.,

Tanta LL—Summery, by districts: 1902,

Laee 8u | oo 7\11\}\&'\‘})&!(, Virginia }&%‘3:{'
portor dis- | SULAG 1 gey, and | and West | g
tret,? 4 pennayl | Virginia, irict, 3
: vanin, .
Number of mines .. ..... 161 100 7 63 43
Number of uycrn.tnm. vee 79 a7 Gk 26 28
th[n'led aMelnls, clorks,
el
Number.. cooaviisens 1, 368 398 201 260 A0
Sularies....ooeviens $1,268, 880 | $902,887 | §241,889 | 8176, 484 #ib, 504
Wage-earners:
Avernge number. ... 28, 999 , 861 8,765 2,699 718
WRECH vvvaenn- . 1$15 ggg,g’;? #2, 771;B 93('; $1,g11%,83§ s%gg‘,?gtl) $617, %(?(’)I
Contract work oo . 308, 376 500 |- ' J
Miscellancots cxpauses. $7,385.070 | §270,484 | 8201,077 | $121,306 | $100,081
Gost of suppliesand ny
tox]‘in.lu. I .I .............. §6,725, 000 | 801,758 | 889, 608 $201,726 | §272,425
Produet;
Quantity, long tons.| 26,977,404 | 4,779,870 1 1,820 182 087, 958 608, 0606
ale . t LONS-| ' 100" 68D (85, 613, 066 (98, 817, 104 |81, 067,450 |$1, 559, 740
Mechanienl p i
I-l'nrnupo\l\'m‘ ......... 79, 004 15,916 17,288 4,780 1,085

‘ 1Inelides Michigan, Minnesota, and part of Wisconsin,

sTneludes Alabama, Georgla, and Tennessec,

aIncludes Colorado, Montana, New Mexico, Utah, and Wyoming,

No attempt was made to include in Table 11 the sta~
tistics for the entive country, as such data are presented
in other tables, but the states of Michigan, Minnesota,
and Wisconsin are grouped in the Lake Superior region,
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while the southern district includes the iron ore mines
of Alabama, Georgia, and Tennegsee. Other impor-
tant groups of states, such as New York and New Jer-
sey combined with Penngylvania, and Virginia com-
bined® with West Virginia, are also shown, and the
" Rocky Mountain region is presented asa whole to indi-
cate the extent of iron ore production in that section of
the country. The comparisons suggested by the table
will be understood as covering the districts generally,
and not as applicable to the individual mines,
- It will be noted that 151 mines in the Lake Superior
region produced 26,977,404 long tons, equivalent to
178,658 long tons per mine, while in the Southern dis-
triet 100 mines produced 4,779,570 long tons, an average
of 47,796 long tons per mine, mainly attributahle to the
difference in the character of the deposits of the two
regions. The Lake Superior ores oceur in large heds
or lenses, making the local development extensive, and
encouraging the introduction of labor-saving appliances.
The high grade of ore mined, as compared with that in
other parts of the country, is also rvesponsible in part
for the extensive development. Inthe Southern district
the ore deposits are either in stratified beds or in pock-
ets, and the local developments while important are not
so large, nor ig the ore ag rich as in the Lake Superior
region; therefore, the application of labor-saving appli-
ances is not, justified to the extent it ix in the Lake
Superior district.

Imports—While enormous quantities of rich iron
ores are produced in the United States, large amounts
of iron ores are Imported, principally from Cuba (where
all of the mines are operated by American eapital), and
used in blast furnaces located in the eastern portion of
the United States. Small quantities are also brought
in to supply the charcoal furnace located at Port Town-
send, Wash., and for other uses than smelting.

‘The following table shows the quantity and value of
the iron ore imported during the years 1889 to 1902:

Tasus 12.—Quantity and value of iron ove Guported: 1889 to 1902,

N Quantity Folia . uantity
YRAR. (long tonz). Value, YEAR. l(l%ngtnng). Value,

853,673 | 81,852,302 || 1806........... | as800 | 1,088,917

1,246,830 | 2,854,118 1 1897........... | 489,970 678, 012

12,804 | 2,466,521 || 1808........... ‘ 187,208 256, 48

806,586 | 1,795,644 || 1899....._..... 674, 082 1,082, 847

626, 951 906, 687 ) 1900........... \ 897, 831 1,808, 196

167,807 267,241 || 1901...........! 966, 960 1,669, 273

524,153 786,207 | 1902........... i 1,165,470 2,083, 077

The values given are those placed on the iron ore at
the point of shipment and do not include any allowance
for freight or import duty.

Previous to 1892 Spain ranked first as a contributor,
supplying in 1890 over half a million tons, the ores com-
ing from the Bilbao district, in the northern portion
of the country, or from mines located near the Medi-
terranean sea, in southern Spain. In 1802, however,
Cuba took first rank, which position it still holds. In

the earlier years Algeria and Italy were also important
contributors, but lately the amount received from these
countries has been small, and in some years none has
heen imported.

In 1889 and 1890 Greece forwarded a comparatively
small amount of iron ore, some of which contained a
small percentage of manganese. Newfoundland and
Labrador confributed orc in 1889, 1890, and 1896.

In the year 1902 the imports of iron ore, 1,165,470
long tons, were the largest since 1890, when 1,246,830
long tons were brought to this country, Cuba was the

principal contributor in 1902, supplying 696,375 long

tons; the provinces of Quebec and Ontario, Canada, sent
208,824 tons; Spain, 153,527 tons; and Newfoundland
and Labrador (principally Newfoundland), 81,920 tons.
Smaller amounts were imported from Algeria, Belginm,
British Columbia, France, Germany, and Great Britain,

Table 14 is a detailed summary of the statistics for
active mines, by states and territories. Where one or
two operations only were active in a state, the statistics
have been combined in order not to disclose individual
operations, and are presented under the head “*all other
states and territories.” This table, in connection with
Table 9, presents a synopsis of the entive iron ore in-
dustry of the United States.

DIESCRIPTIVE,

The phenomenal record made in producing pig iron
in the United States is illustrated by the following state-
ment from the annual statistical report of the American
Tron and Steel Association,  This shows the growth in
the manufacture of pig iron in the past nine years,
until in the year 1902 the maximum production approxi-
mated 18,000,000 tons.

Production. of ply tron: 1894 to 1902,

| .
YEAR. Long tons, 1 YEAR. Laomg tons,

|
o L
3, 657, 388
9’ 446, 50
8623127
Tl ooten 6k |
: 11,773,934‘

14, 620, 703
18, 760, 242
... 15,R78, 36
1902, e 17,821, 307

This record naturally invites attention to the mate-

- rials entering into the manufacture of pig metal, the

character of these materials, and the sources from which
they are obitained. Fuels, ivon ores, and fluxes, com-
ponents of commercial pig iron, in passing through
blast furnaces, produce either pig iron in merchantable
form or liguid metal, to be carrvied to Bessemer con-
verters or open-hearth furnaces. In 1902 an effort was
made on behalf of the Canadian government in equat-
ing bonuses to iron industries, to diseriminate against

liquid metal being classed as pig iron, but the conten--
‘tion was not sustained, and commercially the entire

product of blast furnaces smelting iron ore is considered
and reported for statistical purposes as pig irvon.

i
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For the production of the quantity of pig metal
credited to the United States in the year 1902 there
were required about 30,000,000 tons of bituminous coal
(the larger portion of which was converted into coke)
and about one million and a half tons of anthracite coal.
In addition to mineral fuel probably 350,000 tous, or
38,000,000 bushels of charcoal were consumed in blast
furnaces.  About 83,000,000 tons of iron ore were fod
to the furnaces, and the flux necessary to carry away
the impurities of the ores is estimated at about eight
and o half million tons. Therefore, to supply the blast
furnaces of the United States in 1002, which produced
nearly 18,000,000 tons of pig iron, there were required
about 73,000,000 tons of raw materials.

In the manufacture of pig iron a considerable quantity
of rolling mill cinder, voll seale, ote., is produced which
is also employed practically as ore.  Some * blue billy”
or “purple ore,” resulting from the caleination of
pyrites.and the residuun from roasting forriferous and
manganiferous zine orves, are also utilized. The total
amount of iron ore and of materials used as ore made
available in the United States in 1902 may be approxi-
mated as follows:

Tong,
DOomEestic IrOn OTe8. « c v e e ccccevmnannacanacnnns a5, HiT, 10
Foreipn iron oves. . .o oo 1, 165, 470
Roll seale, mill einder, blue billy, ete. ... oooooonooo. 1, 900, 000

) D 48, 632, K0

Some iron ore is employed for other purposes than
for the manufacture of pig iron. It forms an impor-
tant part of the charge of many open-hearth steel fur-
naces, and is used also for fix in puddling and other
furnaces, for flux in silver smelting, and in making
metallic paints.  After making allowancee for the other
muaterials that ave used as ore and deducting the quan-
tity of ore which is applied to purposes other than iron
production, the actual quantity of iron ore and ma-
terials uged ay ore entering into the manufacture of pig
iron in 1902 is found to be, approximately, 33,000,000
long tons.

The active demand for iron ore to maintain in opera-
tion the blast furnaces of the United States, and the
expectation that this demand would continue, was
responsible to a great extent for the phenomenally
large output of the iron ore wines in the year 1902
Large stocks of ore accumulated at or near blast fur-
nace plants aided in swelling the total iron ore supply
to figures never before reached and which may not be
exceeded in the near future.

CLASSIFICATION OF TRON ORE,

Iron ore may be considered in four general commer-
cial classes, as follows: '

(1) Red hematite, including all anhydrous hematites,
known by various names, such as red hematite, specu-
lar, micaceous, fossil or slate iron ore, martite, blue
hematite, ete.
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(2) Brown hematite, including the varieties of hy-
drated sesquioxide of iron, recognized as limonite,
goethite, turgite, bog ores, pipe oves, ete.

(3) Magnetite, an ore in which the iron oceurs ag
magnetic oxide and which includes some martite,
mined with the magnetite. Martite is & red hematite
ore which preserves to a varying extent the crystal-
line form of magnetite, but which is nonmagnetic or
nearly so. :

(#) Carbonates comprise those ores which contain a
considerable amount of carbonic acid, such as spathic
ore, blackbaud, siderite, clay ironstone, ete.

This classification is to he considered as general, the
ores having various local or trade names. Thus the
proevailing color or general physical appearance is used
to indicate an ove, ag blue, black, red, or brown, mica-
ceous or glistening hematite. The term ¢‘specular,”
although more properly applied to a glistening ore, is
hy custom given to many dull red hematites. Other
hematites receive desighations acecording to their topo-
graphical or geographieal ocewrrence, as ““fossil,”
“mountain,” or “valley” ove, or to the structure, as
“Alaxseed ? orve, “slate™ ore, ete.  In the hrown hema-
tite class © limonite,” *“ turgite,” ote., are winernlogical
terms roferring to the degree of hydeation, but the
physieal strueture and appearance of some of the oves
are deseribed by the term “lump™ ove, ““pipe™ orve,
“hotryoidal™ ove, “needle” ove, ete.  The beneficiating
of brown hematitos has given rise to the terms *¢wash”
ore, “sand™ ore, ote. The carbonate orves are known
w spathic ore, limestone ore, blackband orve, kidney
ore, obe,

The associntion of other substances with iron also
furnishes names to certain ores, such as pyrite, pyrrho-
tito, ilmenite, chromite, ete., but in this discussion it is
not. essential that either the chemical, mineralogical, or
physical features of the various ores should be consid-
ored in detail. .

The early irvon industry of the United States was
based largely upon bog ores, limonites, or other forms
of brown hematites, obtained at points convenient
to the Atlantic seaboard. Magnetites also were
employed at first by means of a direct process whereby,
in Catalan forges, the ores were reduced and the result-
ing metal forged into blooms or billets without passing
through the casting process; subsequently magnetites
as well as hematites were smelted in Dblast furnaces.
But the later development of the iron industry and
prosent great importance are due largely to the use of
red hematite ore. .

The brown hematites and ved hematites are of the
same chemical composition in so far as ivon oxide is
the hasis of the ore, the primary differences being
structural and the lower percentages of combined and
hygroscopic water in the red hematites. Red hematite,
it free from other impurities, will yield 70 per cent of
iron, and pure brown hematite, if thoroughly dried oub
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and calcined to eliminate all water, will also yield the
same proportion of iron. But if the ores are merely
dried to drive off the moisture, which differs under
varying conditions, the amount of metallic ivon possible
in a pure red hematite is about 70 per cent, and in a
pure brown hematite 60 per cent. However, iron ores
seldom occur practically pure, the amounts of silica,
alumina, lime, magnesia, and of such elements as
manganese, chrominm, sulphur, phosphorus, titanium,
ete., reducing the actual peruent&ge of metallic iron
obtainable from ores.

Magnetic ores are capable of yielding in the pure state
more metal than any other ores, and pure magnetite
would show 72.48 per cent of metallic iron, but mag-
netites, like the hematites, are subject to deterioration
from other elements which are present.

The fourth form of iron ore is the carbonate or
spathic, in which the oxide of iron is associated with
carbonic acid and generally with lime. If this carbonic
acid is driven off by heat carbonate ores hecome prac-
tically brown hematites, but in the natural state the
pm‘ebt carbonate would not yield over 46.7 per cent of
iron. Considerable of the early iron industry, particu-
larly in western Penngylyania, eastern and southern
Ohio, Kentucky, and Maryland, and also to a certain
extent in eastern New York, was based upon the use of
carbonate ores, but because of the facts that these oves
in their natural state are ¢‘lean,” that they usually oceur
in veins that must be worked underground, often deteri-
orating as workings are extended, and that the ore must
be roasted, the quantity of earbonate iron ores em-
ployed has been greatly reduced, until.in the Vuu' 1902
only 27,642 tons were used.

In late years the quantity of mugnu,u, iron ores util-
ized annually in producing pig iron has inereased but
slightly, although some remarvkable deposits of these
ores are available. Buat magnetites are not as readily
reduced as the hematites, arve often dense and hard, are
liable to- have an excess of sulphur, phosphorus, or
titanium, or are so closely associated with the gangue
matter as to make them lean, demanding that roasting
. or some method of concentration, either by hydraulic
or magnetic separators, should be employed.

Brown hematites occur mostly in pockets or lenses,
but are occasionally found in strata, often associated
closely with limestone, and also more or less intimately.
mixed with clays and siliceous matter. Consequently,
many brown hematites require washing to separate the
clay and sand, and in some cases this washed ore is sub-
sequently roasted to drive off the excess of moisture.

All methods of beneficiating ores, such as roasting,
washing, and separating, add to the expense of produc-
tion, and it is therefore not surprising that red hema-
tites, which seldom require preliminary treatment, have
met with general favor. This preference can also be
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explained by the fact that the ores are usually readily
reducible, and most of those mined yield satisfactory
percentages of iron. Another feature of material ad-
vantage is that many red hematites oceur in large and
well-defined lenses or bodies, permitting the exploiting
of the deposits on a large scale by utilizing labor-snving
appliances.  The use of such appliances may extend
from the winning of the ore at the mine to its delivery
at the blast furnaces. . Thus o large proportion of the
red hematite ore from the Lake Superior region is
never touched by manual labor. That which is obtained
from open cut workings is in many cases dug by
steam shovels which load the ore into standard railvoad
ears, In some underground mines manual labor is con-
fined practically to directing the ore into *‘mills” and

chutes, which discharge into mine cars, these cars being

elevated and automatically dumped into bins from
which standard railroad cars are loaded. In other un-
derground operations it is necessary to shovel the ore
by hand into mine cars, but thereafter labor-saving ap-
pliances are available,

Most of the ore mined in the Lake Superior region
is carried in standard railroad dump cars to shipping
docks, where it is dropped into bins, from which chutes
convey it into the holds of vessels hrought to the side of
the docks,  These vessels are unloaded by mechanieal
appliances, which deliver the ore either onto stock piles
or into standard railroad cars, which carry it to the
blast furnaces. At the blast furnace plants there are
equally satisfactory mechanical appliances, such as car
dumpers, which empty o 100,000-pound car by reversing
it, or traveling bridgoes, fitted with large buckets, which
transfer to bins or to stock piles the ore dumped from
the cars, These devices are so perfected that only &
small amount of ore is touched by hand from the time
it leaves its native bed until it passes into the blast fur-
nace, and while they are most in evidence in the Lale
Superior region they are in use in connecction with
important iron ore mines in other portions of the
country.

DISTRIBUTION OF ORE DEPOSITS.

The distribution of iron ore throughout the United
States is general; there is no state in which iron ores of
some kind are not found in considerable quantities, but
all ave not available for use.

In some cases the oves are too lean, that is, carry too
small a percentage of iron; in others deleterious ele-
ments, such as phosphorus, sulphur, silica, and titanium,
are in excess.  Some deposits are too far from desirable
fuel, or too inconvenient to blast furnaces, to make their
immediate utilization practicable; others are in small
bodies or veins, or are scattered over too large arcas to
make their exploitation profitable. It is probable that
some of the undeveloped deposits may be exploited in
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the near future as the development of newer scctions
of the country makes fresh demands for iron, or as the
extension of railroad facilities and water transportation
brings the ores and fuel into convenient association,
Improvements in smelting and fluxing ores, which are
now considered undesirable because of the presence of
some of the elements mentioned ahove, may also make
the production of satisfactory metal from these ores a
commercial possibility.  While the manager of a smelt-
ing plant can obtain ores high in iron, or those which
need no heneficiating treatinent, at prices which permit
him to produce metal at a satisfactory profit, he can not
be expected to consider favorably supplying the blast
furnaces under his direction with inferior raw material,
But the rapid inerease in the output of the blast fur-
naces to meet the growing demands of a developing
country may in the near future encourage the utiliza-
tion of ores which are now considered undesirable.

While the statistical data is reported by states, exeept
in such cases as would disclose individual statistics, a
pr(-sontatlon of the industry ac ('mdmu to prominent
districts is offered as of intevest, for le lines dividing
states are lost in anything affecting the industry of the
nation. The statistics for these distriets ave presented
in summarized form in Table 11.

The Lake Supevior pegion.—The greatest d(‘\'vl()p-
ment of iron ore deposits in the world is in the Take
Superior region, which in 1802 produced 26,977,404 long
tons, or 76 per cent of the total output (()1' Lh(\ Um{o(l
States.  No other section of the United States, and no
other district in the world, has shown such marvelous
development or produced so muceh ivon ore as the region
embracing parts of northern Michigan and Wm-onsm
and the eastern portion of Minnesota.  Whether in the
same extent of territory clsewhere there may or may
not he larger deposits of iron ore of equally desivablo
composition can not be asserted, for it is by develop-
ment that these great properties have become known
and their reserves approximately determined. Bub
to-day the Lake Superior region stands in a unique po-
sition by reason of the large quantity and generally
superior character of iron ores won from the five ranges
or subdistriets which it embraces.  Some of these mines
have been in operation for fifty years, a number of
them for half that time, but the largest annual pro-
ducers are later developments,

‘The initial . qhipmvnt of iron ore from the Lake
Superior region is credited to the year 18565 the devel-
opment has advanced almost (,()nk.tuntly, and about two-
thirds of the total product since 1856 has heen taken
from its mines in the last ten years.

The production of iron ore in the Lake Superior
region in the past decade and the quantity previously
shipped are as follows:
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Droduction of Lake Supertor dvon ore, 1898 to 1902, with previous
shipmends.
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The mines of this region are loeated at an clevation
of from 1,000 to 1,500 feot above Lake Superior, the
distance from the lake varying from a few to a hun-
dred miles.  The output finds cheap transportation for
the rail haul to the lales, has grades favorable to the
trafic, and on the lake shores expensive and well-
equipped docks have been construeted at seven different
ports, where the ore coming in train loads is reeeived
into bins, and delivered from the bins by gravity inte
the holds of vessels,  The vessuls take the ore from the
shipping docks and envry it through two or more of the
Great Takes to veeciving docks where equal facilitios
for unloading by mechanical applinnces have been pro-
vided,  In this way enormous quantitios of ore are
handied cheaply and expeditionsly,

The Lake Superior region is also unique in that its

location is such that ore can be delivered ab furnaces,
in a populous seetion of the country, and theve meet o
cheap fuoel supply; in other words, its market facilitics
are unexcelled, It has been this which has chiefly
encournged the phenomenal development.

The quantities of iron ore obtained from the five
ranges embraced in the Lalko Superior region, taking
these in the order of their initinl shipment, are as fol-
lows: ‘

The Marquette range, in the northern peninsula of
Michigan, has contributed since 1854 a total of 66,015,217
long tons, or 30 per cent of the entive production of the
Lake Superior region.

The M(\nmmn(\e range, south of the Marquette rango
and extending from the northern peninsula of Michigan
across into northern Wisconsin, has shipped, since 1877,
42,406,298 long tons, or 19 per cent of the entive
production.

The Grogebie range, west of the Menominee and Mar-
quette, partly in the northern peninsula of Michigan
and partly in Wisconsin, has supplied, since 1884,
38,988,761 long tons, or 17 per cent of tho entire
production. ~

The Vermilion range, in the eastern portion of the
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state of Minnesota, has, since 1884, sent forward
19,074,424 long tons, or 9 per cent of the entive
production.

The Mesabi range, in Minnesota, south of the Ver-
milion range, in the brief interval since its opening in
1892, has furnished 54,041,532 tons, or 25 per cent of
the entive production of the region,

The total production of these five ranges since their
opening is 221,826,162 tons, and adding 2,820 tons not
eredited to any particular range, the grand total for
the Lake Superior region iy 221,828,482 tons,  This far
exceeds the quantity of iron ore won from any other
mining district in the world, and the amount obtained
in the yenr 1902 from these five ranges, which repre-
sents their maximum production, is in excess of the
entire production in one year of any foreign country.
The quantity of ore wou from the state of Minnesota
in 1902 has only been excecded by the yearly produe-
tion of Great Britain in thirteen years and of Germany
in six years. None of the other foreign countries has
as yet reached a total approximating this state’s 1002
output. ‘

The Vermilion range, in Minnesota, was opened in
the year 1884. The ore which is there produced is a
hard specular, high in iron, and usually of Bessemer
grade. This range is the farthest removed from the
principal pig iron producing centers, and the high
esteem in which the ore is held is shown by the fact
that much of it traverses a distance of over 1,000 miles
to points of consumption. The two principal producing
mines in this range are known ag the Pioncer and the
Chandler. Plate I is a surface view of these mines,
showing the shafts and various buildings connected
with the mining operations, the large open cut, and the
extent to which timber hag been denuded for mine sup-
ports and fuel.

Plate 11 shows the Auburn mine, on the Mesabi range,
in Minnesota. The ore in this deposit is won hy the
“milling” system, in which the surface earth is
removed and the ore drawn through “raises™ into drifts
located some distance below the top of the ore, making
in this way large sinks or eraters. This system requires
that the cover be stripped, and is especially adapted to
shallow deposits of soft ore. The plate gives an excel-
lent view of the crater which is formed by the mining.
A steam. shovel is at work loading ove cars, which are
taken through the tunnel shown to the shaft, through
which it is elevated to the surface.

Plate III is a view of the No. 2 pit of the Adams mine,
where red hematite is obtained; it is located at Eveleth,
Minn. The incline plane iy shown bottomed in ore,
while in the left of the illustration are scen the tunnels

~which are run back in the ore. Operations have-
heen carried on at this mine both in open pits and
underground.

In some of the newer mines modern apparatus has
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been installed. Plate I'V shows a view of a steel shaft
frame at the Adams mine. It is provided with hoppers
in which to receive ore from skip cars, and was one of
the first of this class to be erected in the country.

Plate V, u view on the Mesabi range, in Minnesota,
shows large deposits of ore. These are uwsually of a
comparatively soft character, lying in nearly horizontal
strata and with covering of such slight depth that they
can be casily stripped. The ore is won by means of
stenm shovels which place it directly on iron ore cars,
in which it is hauled to the docks., In this way immense
quantities of ore are cheaply and easily obtained, Tt is
owing principally to these mines that Minnesota shows
a larger production per employce than any of the other
states. ‘

The view presented herewith shows the Mountain
Iron mine, located at Mountain Tron, Minn., in which
three steam shovels are shown, one being at work, as
seen ab the top of the picture, stripping the ove, while
in the foreground another shovel is engaged in loading
the cars, and on the right-hand side o third shovel is ab
work.

Around some of the more important mines in the
Lake Superior region towns have sprung up, which are
dependent entirely upon the iron ore industry. Plate
VI shows a group of minoe buildings, crusher house, A
and B shafts, and some of the dwelling houses located
at the Clifls Shaft mine on Lake Bancroft, Mich., and
gives a good idea of the general surface appearance of
a well condueted Lake Superior iron ore mine,

Tho earliest mining in the Lake Superior district was
on the Marquoette range and one ot the oldest opera-
tiong is the Cleveland mine, which has been supplying
ore constantly for a period of over fifty yenrs. DPlate
V11 shows a general view of the Cleveland Lake mine of
the Cleveland Cliffs Company, looking from the east,
The shaft houses, ore piles, and dumps are shown,
together with the ore cars.  In the foreground are im-
mense piles of lumber. The lake bed, drained for the
purpose of extending mining operations, may also be
seen, v

Most of the iron ore won in Michigan is taken from
underground mines; the only views obtainable of these
are such as are taken by flash light. Plate VIIT illus-
trates the Cliffs Shaft mine, one of the more prominent
on the Marquette range in Michignn, A mine e¢ar run-
ning along a track placed at the bottom of the drift is
loaded with ore which has been broken down by means
of explosives. A power drill in operation is shown
in the right of the picture.

Plate IX is a view of part of the open cut of the Salig-
bury red hematite mine, on the Marquette range, in
Michigan. '

In the summer of 1908 the Lake Superior Iron Min-
ing Company, a pioneer of the region, celebrated the
fiftieth year of its activity, and the following statement,
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which embraces the salient points of a contribution for
the occasion by the author of this report, emphasizes
the development referred to:

Neither the records of the production of the Lake Superior region
nar the annual reports of the American Iron and Steel Associntion
go hack heyond 1854; therefore no data earlier than this will he
exact.

In 1854 there was one mine reported as operating in the Mar-
quette range, the shipments amounting to 8,000 tons.  In 1902 the
shipments of the Marquette range were 3,868,025 tony, the lake
ghipments from all ranges in that year reaching o total of 27,034,169
tons, .

The production or constumption of iron ore in the United States
in 1854 can only be estimated from the quantity ol pig iron made.
According to the census statistics of 1850 there would have been in
the neighborhood of 1,500,000 tons of iron ore consumed during
that year, for there way made in the country 563,775 tong of pig
iron, In 1854, according to the reports of the Ameriean Tron and
Steel Association, 736,218 net tons, equivalent to 657,387 gross tony,
of pig iron required about 1,750,000 tons of iron ore, whereas in
1902 the country produced 17,821,307 gross tony of pig ivon, and
the domestic output of all the iron ore mines in the country for
1802 wag 35,567,410 long tons.

At least 137 producing mines are now active in the Lake Superior
region, a number having exceeded annual outputs of 1,000,000 tons,
andd one mine hag approximated 2,000,000 tons in & year. The
estimated iron ore production of the country in 1864 approximated
1,750,000 tons, based upon the reported pig iron production, and
the yield of oves did not exceed an averags of 40 per cent of metallic
iron, Therefore, it is doubtiul if in 1854 the United States prodoaced
ag much iron ore ag the Fayal mine in Minnesota did in 1902, whiceh
in that year shipped 1,919,172 tons, Considered on the basis of
metallic contents, however, this output of the Fayal mine prohably
produced ag much pig fron ag wag made in the United States in any
year up to 1866, :

In order to indicate the chemical composition of thoe
iron ores obtained from the Lake Superior district thoe
following statements have been preparved. The fist
shows what may be cousidered as representative com-
positions of standard ores of cach of the ranges; and in
the second the analyses are for the lower grade ores,
which are employed largely beeause of high silica and
low phosphorous contents.  These analyses ave of oves
in their natural condition, and represent cargo lots,
Determinations of ores obtained from individual mines

,in each of the ranges will vary from those given in thoe
statements.

Typieal analyses of Lake Superior ivon ores.

Marquette | Menomi- | Gogebie | Vermilion |  Mesabi

CONTENT, range | neerange ! range TANGe TANgY
(per cent). | (per (runt).l(pm* cent), | (per eent). | (per cont),
Iron..coceiiiiiinn, 50,5 B, 2428 B3, 308 61, 36 5l 0090
Phosphoras ... . 0. 0363 0, 0504 0, 0388 0, 037 0, 0366
Siliea ... 4, 584 .6,7008 3, HO6L 4, 2040 8, 4867
Sulphur L N
Motstiur 11. 8p 6, hh 10, 828 A, Aty
dnalyses of siliceous ores.
' Mavguette | Menomi- | Vermilion
CONTENT, range 1NEe range range
(per cent), | (per eent). | (per cent).
I TOM 4 42,97 12,120 51,1088
I_hosplmrm {, 0816 0, 0244 0, 0498
Siliea . 85, 834 34,141 29, 3642
Sulphur, L R
Moisture 1.23 2.2 321
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Alabama- Tennessee, or Southern district.—Next to the
Lake Superior distriet in order of present importance,
basing such importance on the quantity of iron ore pro-
duced, is the district of which Birmingham, Ala., may
be considered the business center, embracing northern
Alabama, part of northern Georgia, and part of south-
ern Tennessee.  In 1902 Alabama supplied 8,574,474
tons, Georgia 830,554 tons, and Tennessee 874,542 tons,
making a total for this district of 4,779,570 tong of iron
ore.  The bulk ot the Alabama ores are red hematites,
these ores being largely mined convenient to Birming-
ham.  There is, however, a considerable ‘quantity of
brown hematite mined in Alabama and also in Georgia
and Tennessee. A statement covering the classification
of ores in these three states for the year 1902 may be
summarized as follows:

Production of iron oves, Sowthern district, by stedes and varietios; 1002,

Red Brown
{ons) homatite | hematito
*[|(long tons).| (long tons).

Totul
(long

1,779,670 || 8,004, 00 25, 480
Alnhama 8,074, L74 || 2, BOB, 636 1, 008, 839
eorgin 330, ibl 117,812 912, 742
Tennesses 503, 899

§id, H42 470, 648

Appurently the largest development of the hematite
ores flanking the Allegheny mountaing exists in Ala-
hamg, where the red hematite (known locally as Red
mountain ores), obtained in large quantities close to de-
posits of conl suitable for the manutacture of coke, have,
encouraged the growth of the iron industry. The red
homatites are locally recognized as soft and hard oves,
the former, heing at or near the surface, are partially
decomposed;  the latter ave mined by underground
workings and may be subdivided into siliceous ores,
in which silica is present in quantity, and *‘limey ” ores,
in which the proportion of Hme may be such as to make
the ove approximately self-fluxing. Nearly parallel
with the Red mountain deposits are important beds of
brown hematite and limonite ore, occurring in isolated
deposits, some of large extent. In fact, the exploited
hrown hematite deposits of this region are of greater
average extent than those found in other portions of
the country. Occasional deposits of magnetite are also
found in the Alabama-Tennessee district, but few have
been worked, Some carbonate ore has also been won
and used in the manufacture of special irons.

Plate X illustrates the openings at one of the Red.
mountain mines near Birmingham. Plate X1 is a view
of alimonite bank near Tecumseh, Cherokee county,
Ala.; the ore is broken down, loaded onto tram cars,
as shown, and taken to washers, from which it goes to
the railroad cars.

New York and New England.—Magnetite iron ores
are produced chiefly in New York, New Jersey, and
Pennsylvania, but some are won from North Carolina,
Michigan, New Mexico, and Utah. The deposits of
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this class of mineral in New York state ave phenome-
nally large, and so far as metallic contents are con-
cerned, unusually rich; but many carry phosphorus,
sulphur, or titanium in excess, some of the most exten-
sive deposits having so much titanium that they have
not been brought into commercial use. High phos-
phorous ores, however, have been and are mined to a
large extent, and beneficiated by magnetic concentra-
tion. Some ores in the vicinity of Port Henry, N, Y.,
carry as high as 3 per cent of phosphorus, as apatite,
mixed with the magnetic crystals, which, after the ore
is comminuted, can he readily separated, cither hy mag-
netic separators or by jigs. Other ores of the Port
Henry mines district are of Bessemer grade, and from
one opening 80,000 tons of very high grade magnetic
ore were obtained. This ore approached chemical pu-
rity, was of Bessemer grade as to phosphorus contents,
and was practieally a mass of well-defined octahedral
crystalline forms, some an inch and a quarter on the
face, many having practically perfect proportions. Still
larger sized crystals have been found, but these were
more or less imperfect, and masses of crystals affected
by pressure had some faces flattened.

The localities which have heen worked in the Lake
Champlain district are the mines at Chateangay, west of
Plattsburg; the mines at Moriah, west of Port Henry;
and those west of Crown Point. These deposits are at
‘elevations of from 600 to 1,000 fect above the level of
Lake Champlain, and while some explorations originally
developed beds of considerable size by an open cut,
most of the mining is now underground, and much of
it at a depth of 500 feet or more. Some mines which
have been exploited are adjacent to the shore of the
lake, others are close to the Adirondack mountains, and
some are on the western side of the range. Prominent
among the titaniferous ore deposits are the Split Rock
mine, on Lake Champlain, and the Adirondack Village
mine, close to the main Adirondack range. These titan-
iferous ores were utilized in former years by the Cat-
alan or direct process, in which the ore was converted
into metal by charcoal in open hearths.

The Port Henry mines, located at Mineville, near
Lalke Champlain, in Essex county, have long been fa-
mous as a source of iron ore supply; it is claimed that
the first ore was taken out in 1804, The ore is a dense
magnetite, and Plate X1Iisa view of No. 21 mine of the
Port Henry Iron Ore Company. Itshows the large
pillars of pure ore left to support the roof of the mine,
the operations now being practically all underground.
It is estimated that there are in the pillars of this mine
and of the mines adjoining, belonging to Witherbee,
Sherman & Co., at least 800,000 tons of ore. The de-
posit is very large, having a thickness in some places of
400 feet. The ore bodies are divided into two parts by
a horse of rock, and at the lower depth diamond drill-
ings have indicated the existence of two underlying
veins of ore high in iron and phosphorus and low in
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silica. The ore which is sold in the market is high in
iron, but also contains phosphorus in the forn of apa-
tite, making it all of non-Bessemer quality.

Other deposits of magnetite oceur in the Hudson
river district, the most pronounced exposures and veins
being south of West Point on the Highlands cast of the
Hudson river, extending as far as Croton Falls, but
some magnetite is also found west of the river, and this
line of deposits can be traced from New York into New
Jersey, The southern New York magnetites are, as a
rule, lean, -and contain either an excess of phosphorus
or, more frequently, of sulphur. There has been con-
siderable exploitation of these deposits, but outside of
the Tilly Foster mine none has been a large producer,
and all are inactive. The Tilly Foster appeared to ho
a large lens, which was worked first as an open hed,
then the ore body was followed by shafting, the rooms
being filled with concrete arches to permit the removal
of pillars, and finally the working was restored to an
open pit by the removal of 600,000 cubic yards of over-
lying rock. Large expenditures were also made on the
Theall mine, near Brewster, which was worked hy an
extensive tunnel with stopes, shafts, and gulleries, A
concentrating plant was erected at this mine, hut sub-
sequently dismantled. The Benson mine in northern
New York, west of the Adirondack mountains, has also
installed a separating plant, and has produced mer-
chantable concentrates in considerable quantity from
lean magnetites. The Lake Champlain distriet has been
prominent in the efforts to beneficiate ores by con-
centration by the use of jigs, and also by magnetic
separators. At the Port Henry mines is the largest
separator plant in the country.

New York is one of the few states where, in addition
to the magnetites, the three cther varicties of iron
ore are found. Red hematite is mined from the north
central portion of the state, in Jefferson, Clinton, and
Oneida counties; brown hematites are won in the south-
ern portion, east of the Hudson river, in Dutchess and
Columbia counties, and in the same district carbonate
ore has been found to a considerable extent, and a large
plant for roasting these ores has been constructed near
Catskill Landing.

Some of the brown hematite mines along the Harlem
Railroad have been worked for many years, and haye
been, and are still, the main relinnce of the churcoal
iron industry along the Connecticut and New York
boundary., This same class of ores extends into Liteh-
field county, Conn., and Berkshire county, Mass., the
district being generally recognized as the Salishury
region. The rapid denudation of available timber, and
the necessity of operating small blast furnace plants
producing a special grade of pig iron, has reduced the
number of furnaces, so that now only a few are making
iron with charcoal; these smelt brown hematite and
some carbonate ores. : ‘

In addition to the brown hematite ores mentioned as
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ocourring in southwestern Massachusetts and north-
western Connecticut, bog ores are found in castern
Massachusetts, and were the foundation upon which the
livst practical development of the iron industry in the
United States was based. Magnetic ore oceurs in
Rhode Island, and magnetites and brown hematites
have heen mined in Maine and Vermont.

New Jersey. —The magnetite ores extending from New
York acrogs northern New Jersey into Pennsylvania,
have been liberally developed in a number of loeations
in New Jersey. The importance of the industry, how-
ever, has declined in late years, the bulk of the product
heing contined to o few of the more important mines,
Asarule, the ores of New Jersey are lean, and some of
them carry sulphur or phosphorus in excess, but others
are of Bessemer grade.  Inwestern New Jevsey magne-
tites also occur in a decomposed condition, and carry
considerable manganese. Brown hematites ave found
in western New Jersey, in the vieinity of Belvidere, hut
have not been extensively developed. The early iron
industry of New Jersey was based upon the use of bog
ores, which came from the district close to thoe ocean
front; these are no longer used, and all of the ore won
in New Jersey is of the magnetite class.  Tho beneficia-
tion of magnetic ores by washing and by separation has
reached a development in New Jersey approximating
that of the state of New York. The failure of some of
the more pretentious magnetic separating plants, which
comminuted ove finely, has encouraged magnetic cob-
hing and the treatment of ove as coarse grains hy sep-
arators. The ronsting of dense ores is also n feature
of New Jersey blast furnace practice.

LPennsylvania.—Pennsylvania, although not the pio-
neer in American iron industry (its initial enterprise
having been established about 1716), rapidly advanced
to first place, and by reason of the wide distribution of
all classes of iron ore and abundance of fuel, hecame
the largest producer of iron, and still holds that rank,
although the bulk of the iron ore used in the manufac-
ture of its iron and steel products is mined outside of
the state,

The most important iron mining operation in Penn-
sylvania is that carried on in the Cornwall ore deposit

-in Lebanon county, which has produced about three-
fourths of a million tons annually, and, since the year
1740, has contributed a total approximating eighteen
million tons to supply Penngylvania iron works. This
ore as mined yields on the average about 46 per cent of
iron, earries about three-fourths of 1 per cent of copper,
and about 24 per cent of sulphur. It must, therefore,
be roasted, and ore-roasting kilng have here obtained
their largest development. Furnaces of the Gijers
cylindrical form, using solid fuel, are used at some
plants, and at others there are circular or rectangular
kilns heated by producer gas after the Davis-Colby
patents. '

The Cornwall ore bank, at Cornwall, Lebanon county,
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is o large deposit of magnetite from which immense
quantities of ore have been won. Most of the ore is
obtained above water level, cars heing run in on a series
of terraces. The ore is broken down and loaded onto
cars by means of barrows, and thus transported to the
furnaces,

Plate X1II shows two tervaces in solid ove, with th»
workmen engaged in filling the ove cars, In the back-
ground of the picture a stripping which covers the ore
can be seen,

Along the South mountain, from the Delaware river
to and beyond the Susquehanna river, deposits of mag-
netic iron ores are found and have been worked. In
Lehigh and Lancaster counties at present they are
mined chiefly for concentration, as the ore is Jean. Tn
Berks county a large underground development was
made at Boyertown, some shafts extending over 600
feet in depth, the ore being, as o rule, low in phos-
phorus but high in sulphur, and requiring roasting.
These mines are being unwatered to make it possible
to obtain ore.  Between Boyertown and Cornwall a
number of magnetie deposits have been worked spas-
modically, and bayond the Susquehanna, in Adams and
York counties, similar mines have heen in operation.
In Laneaster county a magnetic concentrating plant
has lately heen installed, operating on s large mass of
loan magnetite, which is erushed, sized, and separated,
the objeet being to form the concentrates into briquettes
for wse in blast furnaces,

Along the northern and western faces of the South
mountain, and in the valley between the South and
North mountain ranges, brown hematite ore has heen
mined in many loealities, some of the deposits having
been worked on o liberal scale, and others, producing
but little, have a history approximating a century of
time. As a rule, these brown hematites require wash-
ing to make them desirable for blast furnace purposes,
and thay yield, after such treatment, about 45 per cent
of iron, some with 2 to 5 per cent of manganese, and
all with phosphorus above the Bessemer limit,  Other
brown hematites of nearly similar composition oecur
in central Pennsylvania, along the eastern flank of the
foothills of the Allegheny mountains, in Bedford, Cen-
ter, ITuntingdon, and other counties, In the same re-
gion fossil and red hematites are won by underground
operations, and this is true also of deposits in north-
eastern Penngylvania, along the Blue mountain range,
and in the vicinity of Danville and Bloomsburg. Prac-
tically all of the brown hematites have been won from
open cut workings, the ore occurring with clay and
limestone, and rvequiring washing. Much of the red
hematite was mined from small underground drifts.

In the bitwminous coal belt, which extends across
Pennsylvania from northeast to southwest, with the
Allsgheny mountains as an axis, the carbonate ores
obtained were formerly an important base of supply.
The location of many of these ores in small veins, the
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axploitation of which is expensive, the necessity of
roasting them, and their generally high phosphorus
content have much limited their use.

Delaware and  Haryland.—In Delaware there are
gseveral isolated deposits of Drown hematite which have
been worked but are now inactive. In eastern Mary-
Jand carbonates which oceur mixed with elay are mined
in a desultory way hy farmers and used near the city
of Washington to produce a special grade of pig metal
with charconl.  In western Maryland there are brown
hematifes in considerable quantities, also indications of
red hematites, and some lean magnetites, which, while
appearing to oceur in large proportions, would have to
be concentrated to be merchantable.

The Virginias and Carolinas.—In Virginia the bulk
of the iron ores mined are of the brown hematite class,
some occurring in beds of clay, others in a form ap-
proaching veins embedded in rock strata. Minor
deposits of red hematite also exist, and in southwestern
Virginia and in western North Carolina there are large
bodies of magnetites. Titaniferous magnetites and
brown hematites oceur in central North Carolina and
extend into South Carolina, Georgin, Tennessee, and
Alabama.

The Appalachian mountain c¢hain is bordered by iron
ore deposits from northern New York through New
Jersey, Pennsylvania, Maryland, the Virginias, North
Carolina, Tennessee, Georgin, and Alabama. These
deposits are mostly magnetites and hrown hematites,
the latter generally showing in the valleys, the former
often in foothills or on the slopes of the mountains.
Some red hematites are also found on the mountain
slopes. Nearly paralleling the Appalachian range, and
occupying positions in the foothills of the Allegheny
mountaing, are deposits of brown hematite, also of car-
bonates. The carbonates are more abundant in the
coal bearing regions, and occur on hoth flanks of the
Allegheny mountains,

Still farther west carbonate ores and some brown
hematites are found in the coal measures of western
Pennsylvania, West Virginia, Ohio, Kentucky, and
eastern Tennessee; red and hrown hematn‘.e are abun-
dant in Kentucky and Tennessee.

Ohio.~—The ores obtained from Ohio and from the
portion of Kentucky adjacent to the Ohio river are
either carbonates or hematites, resulting from the
weathering of carbonates; these have sustained a con-
siderable iron industry for many years in southern Ohio
and in Kentucky, in a locality known as the Hanging
Roelk region, with Ironton, Ohio, and Ashland, Ky., as
business centers. The original installations were all
charcoal furnaces, some of which are still active; for a
time some furnaces used raw bituminous coal, but the
larger plants are now dependent on coke, local ores
being used, supplemented by other ores from the Lake
Superior region.

There are also in Kentucky excellent doposms of

—
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limonite, and these extend into Tennessee, some quite
important mines existing in the central and western
portions of the state. There are also carbonates in the
southwestern section which extend into Mississippl.
Carbonate ore also exists in northern Florida.

Wisconsén and lowa.—The liberal exploitation of the
iron ores in the Lake Superior region has directed atten-
tion to deposits in adjacent states. In central Wisconsin
brown hematite exists in pockets or lenses.  In southern
Wisconsin there is a unique deposit of high phosphorus
red hematite ore, which, owing to its physical structure,
is known as flaxseed ore, and an apparently large quan-
tity of red hematite of excellent composition has also
lately been discovered by drilling and shafting in the
vicinity of North Freedom, Sauk county, Wis, This
deposit is expected to be a factor in the iron ore supply
of Chicago and vicinity. In northeastern Iowa brown
hematites have been wrought, and carbonates are found
in the western section of the state.

Missours and Arkansas.—Missouri attained promi-
nence ns an iron producing state several decades ago
through the Iron Mountain and Pilot Knob deposits,
which gave promise of being large producers, but as
development proceeded these ore beds were practically
exhausted, although it is possible there may be undis-
covered extensions of them. In central, eastern, and
southern Missouri red hematite and brown hematite
ores are obtained in quantities, and these ores also ex-
tend into Arkansas, although there has been no devel-
opment in that state.

Texas.—The exploitations for iron ore in Texas have
been chiefly in the northeastern section, where brown
hematites have been won from near the surface, and the
fact that these lie in nearly horizontal luyers, covered
but slightly with a ferruginous sandstone and sand,
suggests that they are bog ores forming the bottom of
an extinct lake. They extend over a large territory,
except where the plateaus are cut by water courses.
In central Texas an important deposit of red hematite
ore, claimed to be of excellent quality, has been opened
up, but in'the absence of demand for this mineral ex-
ploitation has not been prosecuted.

Rocky Mountain region.—The section of the country

which may be considered as the Rocky Mountain region -

has a number of important deposits of iron ores and all
the general classes of ores are found. In what might
be called the distinctively mountainous section, on the
western slopes, magnetites are obtained, and some
deposm of apparent magnitude are known to exist, hat
owing to the high elevation of the deposits and the
amount of snow encountered, they have not been ex-
1)101ted It is possible that the increasing demand for
iron ores may encourage development.

The iron ore deposits at Sunrise, Laramie county,
Wryo., are quite extensive; until late years, however,
but little ore had been produced from them. The
ore is a red hematite occurring in carboniferous lime-




PLATE XI.—LIMONITE BANKS NEAR TECUMSEH, GHEROKEE COUNTY, ALABAMA,
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stone; covers, as it is claimed, a superficial area of
about 20 square miles; contains from 60 to 67 per cent
of iron from 2.5 to 5 per cent of silica, and is low
in phosphorns. It is won by open cut working, as
shown in the illustration, the steam shovels loading
onto cars on which it is taken to the furnaces at Pueblo,
Colo. The view (Plate XIV) shows the ore in sitw to-
gether with the covering of limestone and earth,

In New Mexico there is a deposit where red hematite
and magnetite oves are obtained. The Fierro, or Union
Hill, and Jim Fair mines are located in the territory
of New Mexico, near Hanover. Mr. ). M. Barringer,
M. E., states that the ore generally, but not always,
occurs with eruptive granite and limestone, probably
carboniferons, the vein being vertical or dipping at a
steep angle. The ore of the Union IIill mine is a mix-
ture of approximately 75 per cent magnetite and 25
per cent hematite, and is quite hard.

The ore of the Jim Fair mine is of practically the
reverse composition to that of the Union Hill, the
greater portion being of the hematite variety, and is
also quite hard.  Both here and at the Union Iill mine
the ore stands in dikes, and is quarried out in open
euts,  Mr. Barringer states that at one place there is a
large deposit of brown hematite ore, and at one point
there is also a considerable amount of specular ove.
The ore earvies satisfactory percentages of iron, and
is of Bessemer quality. The permanency of this deposit
does not seemm assured from the rvesults of mining
operations to date.

In the San Lauis valley of Colorado, which may be
said to be in the heart of the Rocky mountaing, hrown
hematite ores are mined, and one mine has been phe-
nomenal not only for the quantity taken from it, but
also for the low percentage of phosphorus in the ore.
In fact, the product has been persistently o Bessemer
ove, and it is probable that no other deposit of hrown
hematite has produced as much low phosphorus ore as
the Orient mine. This mine is located in the eastern
part of Saguache county, Colo., ahout cight miles from
Villa Grove, and was opened in 1882. The ore body is
from 30 to 150 feet in width and is worked hy means
of tunnels, from which stopes are run.  Over 1,000,000
tons of ore have been obtained from this deposit, but
unfortunately it shows signs of exhaustion, It may
be, however, that deposits of similar character will be
found in the same district. '

Plate XV is a view of the Orient mine, showing one
of the inclines from which the ore is loaded onto cars
for transportation to the blast furnace.

Between the Pacific coast and the Rocky mountains
there are a number of deposits of iron ore, but few
have been exploited, because there has been little or no
market for the mineral, Blast furnaces which were
located at Ogden, Utah, at Clipper Gap, Cal., and at
Salem, Oreg., have ceased operations, and the only
enterprise now active is néar Port Townsend, on Puget
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sound, in the state of Washington., This plant has
drawn its supply in part from local hematites (hog
ores), but is largely dependent upon magnetic ores
imported from British Columbia. The plants now idle
relied, when in- operation, mostly on hrown hematite
ores mined near the furnaces, with the exception of
the plant in Utah which received as part of its supply
red hematites from Wyoming,  Innorthern and south-
ern California magnetites and red hematites are re-
ported, but nothing beyond exploratory work has been
doneupon them.  When satisfactory supplies of metal-
hurgical fuel become available it is possible that some
of these Pacific const deposits may be exploited.  Mag-
netite hag also heen mined near Lovelocks, Nevada.,

YVALUL OF TRON ORI DIPOSITS,

The deternination of the value of iron ore deposits
is difiieult, for they ave only serviceable in so far as the
material of which they are composed may be utilized.
Thus, a mountain of excellent iron ove remote from
hlast furnaces or other means of utilization, without
transportation facilitios to carry the mineral to points
where markets exist, would stand practically uscless
until these conditions wore modified.

The quality of the iron ore obtainable has o decided
influence upon the value of the produet, and therefore
upon that of the deposit.  Oves low in phosphorus,
although with moderate iron content, command premi-
ums over those carrying this element in oxcess, and in
the present state of metallurgical development ores
earrying titanium are considered undesivable, although
in the noar future they may possibly be sought after.
A sulphurous ore vequiring roasting is less desirable
than one free from sulphur, and ores which require
washing or beneficinting, either by jigs or magnetic
soparators, have less value than those which can be
used in their native state. Therefore, the apparent
(uantity and average quality of an ore in a deposit and
ity nccossibility to mavkets or prospeetive points of
consumption affect its value. Where a mine is produc-
ing and where the tests made to determine the apparent
extent of the deposit ave satisfactory, its value may be
gauged hy capitalization based upon a royalty charge
for ore mined, for in an ore deposit the material taken
out is not reproduced, and therefore some allowance
covering a value for the orve won is proper.

The difficulties of determining the value of iron ore
deposits are increased by the fact that in some instances
mere mining rights are granted, while in others a pro-
prietor may allow a mining company to take ore at. a
fixed rate per ton, or upon a sliding scale. In still
other cases the ownership is in a state which grants
mining leases ab tonnage rates; these leased properties
after having been explored or developed are sublet, and
thus two or more royalties may be cumulative. A
deposit of ore has no definite value to the 'lessee.or suh-
legsee, other than what he gets out of it during the
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term of his lease, for he has no interest in its fubure
and the owner can practically hase no estimate of value
except by capitalizing its earning capacity, providing
that carning capacity can be maintained. Another
feature which has cansed trouble in an attempt to deter-
mine approximate valuations for the iron ore deposits
of the United States hag been that a company may own
or lease a considerable tract of land only a small part
of which has been explored or exploited. It would be
manifestly unfair to base an estimate of the value of
the entire property upon results obtained from a limited
area.

During July, 1902, an interesting suit in chancery
developed the estimate which the officers of the United
States Steel Corporation placed upon its ivon ore prop-

erties. Practically this estimate claimed that the cor-

poration had in reserve, in deposits which had been
tested, over 700,000,000 tons of iron ore, upon which
the company placed a value to itself of 1 per ton.
This was not merely a royalty estimate, but represented
what the officers of the corporation considered the ore
was worth as a material for conversion into merchant-
able products, taking into consideration the location of
the deposits in relation to its furnaces and mills, and
the fact that as far as known this supply could not be
duplicated elsewhere, certainly not within any limit of
transportation to the corporation’s existing plants.
This valuation was questioned because an official of the
corporation had stated that it had reserves of ore and
fuel sufficient for sixty years, the assumption being
that the value of a supply of mineral which would not
be exhausted before sixty years would be strongly af-
fected by the interest which the money invested should
earn in that time. In a case such as indicated, an ivon
ore deposit which produces a quantity of ore desirable
in_quality, so as to be of material service to the indus-
try, undoubtedly possesses a value to the owners which
is not fully measured by a mere royalty charge, for it
acts as a basis for supplying raw material and pives the
owner not only a possible profit on the mining, but a
protection in cases of fluctuations in prices of orve, a
value difficult to estimate in money.

COMMERCIAL VALULE OF THE PRODUCT,

The determination of the value of iron ores is contin-
gent upon the character of each ore, its chemical com-
pouents, its texture, its location in relation to blast
furnaces where it can be used, and transportation facil-
ities. The custom heretofore followed in census reports
of ascertaining as closely as possible what commercial
value the various ores represent at the mines, including
any royalty or allowance for royalty, and exeluding all
transportation charges has been followed in this report.
In discussing the output by states, the value of the ore
delivered at points of consumption is not taken into
consideration, but comparisons are based upon what the

ores are commercially worth at the mine ready for
market, The value, however, should and does include
the cost of beneficiating ores when they receive such
treatment, so as to make the record show the total value
of the iron ore produced in each state.

The prices of the Lake Superior ores of Bessemer
quality are based on a standard ore yielding 63 per cent
of iron when dried at 212° F., with 0.045 per cent phos-
phorus and 10 per cent moisture, equivalent to 56.7 per
centof metallic ironin the natural condition, Thestand-
ard for non-Bessemer ores yields 60 per cent of iron
when dried.at 2127 I, with 12 per cent moisture, equiv-
alent to 52.8 per cent metallic iron in the natural con-
dition. The calculation to determine the selling price
is made on ores having the above hypothetical analysis,
delivered £. o. b. cars at blast fwrnaces. If the ores
yield above or below the chemical standard the price is
adjusted accordingly by premium or discount. The
scale for Bessemer orves takes into account the percent-
age of both iron and phosphorus. The price of non-
Bessemer ores is determined in the same way, but
usually only metallie iron is taken into consideration
unless other constituents are excessive. _

The physical condition of iron ores—that is, whether
they are coarse or fine, dense or open in structure——
also affects their commercial value. The Mesabi range
ores are divided into three classes, according to their
degrees of fineness, as determined Ly sieve tests; thoe
second class is 10 cents, and the third class 25 cents
below the price placed upon the tivst class.

All of the ore mined in the United States is not util-
ized in the production of metal for steel manufacture,
for in this freedom from phosphorus is generally
necessary; an  excess of this element, however, is
admissible in -ivon treated by the basic DBessemer
process, '

Foruse in foundries, for treatment in puddling fur-
naces, and for other purposes which, taken together,
consume approximately one-quarter of the pig iron
produced, the limitations as to phosphorus are less
rigid. For these purposes many ores may he smelted
which are not considered ‘desivable in manufacturing
pig irvon for conversion into stecl. However, other
elements than phosphorus demand consideration, and
in the selection of orves their chemical composition de-
termines their availability for specific use, The per-

“centage of iron which an ore yields is the first consid-

eration, for upon this the economy of smelting prima-
rily depends, but ohjectionable elements or oxides may
encourage the selection of an ore containing less metal-
lic iron, but freer from objectionable constituents than
an ore with high iron contents associated with delete-
rious ingredients,

Seeking for large outputs of metal of a particular
composition, and for low fuel consumption, blast fur-
nace managers may refuse nearby oves lean in iron or
carrying undesirable constituents, and bring from a
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PLATE XI1.—VIEW OF NQ. 21 MINE, PORT HENRY IRON COMPANY, MINEVILLE, NEAR PORT HENRY, NEW YORK.

PLATE XHI,-—CUT IN MIDDLE HILL, CORNWALL ORE BANKS, CORNWALL, LEBANON COUNTY,
PENNSYLVANIA,
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distance ores with larger percentages of metal or with
very little of phosphorus, sulphur, titanium, ete.

The following table shows the quantity of iron ore

produced in encl state and territory in the United
States, its value, and the average value per ton, for
ench year from 1809 to 1902;

TagLe 13.~QUANTITY, VALUL, AND AVERAGE VALUE PER TON OF TRON ORE, BY STATES AND TERRITORIIS:
‘ 1800 TO 1902,

1
1902 1ot 1900 1808
STATE OB CTERRITORY. | ) Average Avorage . Average K Avernge
- Quantity oy | Sygine || QUantl 1oy, valug || QWREEY |y, \'n.luii Quuntity | gy, | b
{(](mg tons), per ton, (long tons). per ton, ‘(hmg tons), por ton, (long tons). per ton.
United States....... ! 30, H67, 410 [F65, 165, 321 K1, 80 (1 28, 887, 470 (R0, 256, 245 $L.71 |1 27,553, 161 [§66, HOU, Al §2,42 1| 24,688,173 )
Minnesotn. . .eoa i , 187, 660 4, 227 1,58 |} 11, 109,537 3, 613 L8R 9,834, 399 1 24, 384, 893 248 || & 161,280 | 4,924,858
Miehigan.. ...o.o..oioe 11,185,210 | 20, 695, 860 2.40 9, 651,007 | 21,735, 602 2,25 9,026,727 | 28, 8°Y, 650 2,01 &, 144, 157 | 18,707,899
Alabame ... i 3,674,471 | 8,986,812 110 2,801,782 | 2,687,719 0,92 2,768,247 | 2, 629,068 095 2,662,048 | 2, 601,609
Virginia and West Vir

g waeiiniiiiiiia, 987, 068 | 1,007, 466 1,68 926,304 1 1,466,428 1.68 021,821 [ 1,489,318 162 OR6, 476 | 1,706,410 .
Pennessee . ... 874,542 1 1,128,627 1,28 789,194 012, 849 1,16 604,171 609, O87 118 (32, 046 694,872 .
Pennsylvania . §23,082 1,225,400 1,40 1,040,681 [ 1,561, 620 150 877,684 |1, 8490, 100 2,16 | 1,009,827 1 1,901,772 197
Wisconsin .. 783,006 | 1,800, 864 2,80 738,868 | 1,564,178 2,12 746,106 | 2,081,472 2,79 879,798 887,76G 1.44
Neow York .. 665, 821 | 1,802,987 Q.45 0 420,218 | 1,008,231 2,49 441,485 [0, 108,817 2,00 448,700 1 1,241,985 2,80
New Jicrsu)'i 441,879 | 1,298, 664 2,78 401, 989 418, 011 2,28 34, 247 058, 711 578 256, 187 814, 920 8,18
Georgla and

][nﬁ PR - 61, 800 H05, 488 1,89 1216, v 20N, 227 1.20 336, 186 46, Ahd 1.33 B4, B6L 307,905 1,08
Nevadn, New  Mexiceo, :

Utah, and Wyoming.... 2362, 084 475, 316 1.31 34, 414 367, 864 1.07 1192, 277 9012, 480 1,63 nd, 148 108,720 2,01
Colorado «oivaveaaneniias| | 306,672 | 1,081,424 3,04 404,087 | 1,281,285 3,18 407, 084 | 1, 510, 831 371 307, b7 MY, T 2,41
Kentueky .. 71,000 86, 104 1.21 644,194 A8, 984 1.06 555,007 (30}, BRG 1.1 86, 384 36, 8841 1.0
Misgouri...... 66, 308 106, 379 1,60 14,280 33, 742 237 41, 860 62, 4 1,62 22,720 42,208 1,86
Connecticnt and My '

ahusetts ........ 020, 093 81,874 2, 80 20,914 T8, 87 201 31, 1806 7h, 702 443 29,0611 77,089 2,68
AMaryland .. 24, 867 16,911 193 1,218 3, H2h 109 26, 228 00, 785 218 3,438 i, (28 1,88
Ohio....o.o.. 22, 667 41,974 1,80 41,185 67,776 1o 61,016 08, oy 1,62 i, 201 77,606 1,46
PEXAS evvmeennmamnnnranse 6,516 6,484 0.90 Q) (" d} 16,881 18,702 82 14,79 18,262 0,90

1Ineludes South Carolina,
2 Thelnadon Do M Mo, | POt for Hemmt
1Includes Montana, ‘

The values ut different mines vary greatly and only
the averages are presented in the above table.  In con-
sidering these values it must be remembered that they
represent the labor employed and the expenses of oper-
ating, royalties, or sinking fund, but no transportation
charges. These values are not the selling prices of the
ores, which ave gauged when delivered either at the
furnace or at receiving points where they are handlad
for distribution.

MINING METHODS,

Iron ore deposits in the United States vary materi-
ally in character, size, and occurrence, and the geolog-
ical and physical conditions of the several varieties
generally known as magnetite, red hematite, hrown
hematite, and carbonate ores require different methods
of exploitation which also vary greatly. The known
character, the apparent dimensions, the general form,
and the position of an iron ove deposit, with reference
to the surface and water, the physical structure or
chemical composition of the material to be extracted,
the character of the earth or rock inclosing or occurring
in the ore body, the stratification, dip, and strike, the
simplicity or complexity ‘of the ore body, the conven-
ience of the deposit to an available market for its pro-
duet, and the capital at command of those who attempt
the exploitation all influence the methods followed in
mining iron ore.

Where the ore body projects above or lies close to the
surface, or where in a large appavently well defined

30223 —04——27 :

5 Ineludes Jowa.
6 [neludes Vermont,
7 Inctnded with Novada, New Mexico, Utal, and Wyoming.

deposit the cover can be stripped to advantage, the
oxploitation may be carried on by open-eut work, from
which the ore is taken out either by train or, after
digging, lifted by steampower applied to inclines or to
vertical hoists,

In the Mesabi range of Minnesota, in the Sunrise
district of Wyoming, and in a number of brown hema-
tite deposits of the South, large open cuts are worked
by the use of the steam shovel, these appliances remov-
ing the ore in successive benches after large areas have

“Dbeen stripped by the snme method,

Where the body of ore is under considerable cover,
it the roof is firm, or if the vein matter is comparatively
narrow and the dip steep, it is removed through shafts,
gither vertical or inclined, and through tunnels or adits,
In a number of instances open cut work has, after reach-
ing & considerable depth, been supplemented by under-
ground exploitation, while in a few cases this method
has been reversed and a large open cut has supplanted
underground work, The shafts or adits, which are gen-

.erally expected to serve as long as the deposit yields

ore, are necessarily costly and need to be planned and
located with care, for through these the miners have
access to the underground workings, and the ore and
water ave carried to the natural surface.

Except when the strata penetrated are exceptionally
compact and hard, the shafts or adits must he sub-
stantially timbered, so that they can be maintained
until the deposit is exhausted; they are excavated either
in the ore or in inclosing vock, and if in the ore large
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- bodies are left adjacent to these avenues of approach
as a safeguard against accident. From these main
arteries drifts are opened either parallel or at different
angles in wide or shallow deposits, or at determined
depths in narrow and deep deposits, and from these in
turn supplementary drifts are run and rooms or stopes
excavated.

In deposits dipping considerably from the horizon
one prevailing method of exploitation is to open a series
of drifts at different levels, from which mining is carried
on simultaneously; the upper levels are farther advanced
than those below, the ore being taken out in horizontal
sections or slices, known in mining parlance as stopes.
When the ore is worked above a given level and
allowed to fall by gravity, through chutes or otherwise,
to vehicles which deliver it to the main arteries, the
method is called ¢ overhand stoping.” Where the
material is attacked below a level and the ore raised to
this level, the method is recognized as “‘underhand
stoping.” The overhand system is, under most circum-
stances, the cheaper and more advantageous, but the
underhand stoping is necessary in taking up floors,
removing pillars, and in some open cut work.

In underground operations' the space made void as
the ore is removed must be protected, at least in part,
either by timbering or by filling in rock or other waste
material. In some instances the ore, if hard and if left
in pillars alternating with rooms or stopes, will safely
support the roof, but often the proportion of ore sacri-
ficed is too great to make this method desirable.

After shafts or adits have been sunk and main drifts
run the ore is taken out by various systems, which may

be briefly designated as follows:

“ Milling,” in which the surface earth is removed and
the ore drawn through *‘raises” into drifts located
some distance below the top of the ore, thus making
large sinks or craters. This system requires that the
cover be stripped, and is especially adapted to moder-
ately shallow deposits of soft ore covering a large area.

In ““caving” a series of levels connecting with the
main shaft or with several shafts are simultancously
worked, the ore being taken out from the upper levels
and delivered through winzes to lower levels whichare
protected by the ore ¢n sétw. As the ore is removed

{from the portion of one level the superincumbent rock
or earth is allowed to cave upon the ore below, and fre-
quently the settling of the material is facilitated by the
use of explosives, By this method but little ore need
be left in a deposit, and if care is exercised the 1isks
arc not great and but little waste becomes mixed with
the ore. This method is applied more to soft or mod-
erately soft ores than to those which are harder, but it
is used in some hard ore mines where the roof or hang-
ing wall is insecure.

“ Drifting” is employed in all underground mining,
but where a series of parallel drifts, one advanced more

than another, are employed to slice off the deposit the .
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method is specifically known as the ¢ drifting or slicing
system.”

‘“ Room mining” may be considered either us digging
out eavities which alternate with pillars, or as opening
cavities of considerable length, width, and height, usu-
ally from foot wall to hanging wall, and supporting the
last named and the roof by an elaborate arrangement of
timbers known as square sets, in which the timbers are
so placed as to form the ontlines of a series of cubes
resting upon one another by carefully fitted joints.
This method is largely employed in removing soft hema-
tite, and some of the cavities thus made and protected
are of enormous size.

“Tilling” is not so much a method of mining as ¢
means of protecting the workings by depositing in the
cavities wagte vock, sand, and other refuse. This
method is often more economical than timber support,
and is adapted to hard ore mines.

. The magnetites, as a rule, are found in fairly well-
defined veins, inclosed between walls and dipping at
steep angles from the horizon. Some of these veins are
of enormous size, as in the Lake Champlain district of
New York, where the texture and hardness of the ore
permit of its use as pillars in the mines. Other veins
are narrow and tortuous, although persistent, and each
of these characteristics demands different methods of
exploitation.

Where magnetic iron ore is obtained from under-
ground operations the ore left as pillars generally fur-
nishes sufficient support for the roof. There liave been
instances where the proportion of the total ore in the
deposits which these pillars represented was so large,
or the tendency of the mineral to break from the pillarvs
in large masses wag so great, as to cause their abandon-
ment,

FINE ORES.

During late years there have been interesting discus-
sions in the technical press concerning disturbances in
blast furnaces, which are attributed largely to the
increasing use of finely comminuted iron ores. The

-troubles have been emphasized by the contemporaneous

development of the Mesabi range in Minnesota, where
a majority of the ores oceur finely comminuted, some
practically as powder, by the use of concentrated ores,
and by the increase in the dimensions and power of
blast furnaces. As a result, fine ores have been dis-
credited, and explosions, slips, and losses in the blast
furnaces have been attributed to the use of these oves.
Fine ore is undoubtedly more troublesome in the blast
furnace than ore which is of moderate size, as the com-
minuted material is liable to sift down through the
charge and accumulate in portions of the furnace, in-
creasing the resistance of the blast, and a portion as
floceulent material is ‘carried over with the furnace
gases. In some blast furnaces the latter represents so
large a proportion of the ore charged that the material
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- is recovered and formed into briquettes, or made into
mud with water, to he returned into the furnace.
There is no intention to question the desirability of
using relatively coarse ores in blast furnaces, but it is
probable that fine ores are blamed for some disturb-
ances for which they are only partially responsible.
The accumulation of fine material of any kind in a por-
tion of a blast furnace may cause unequal settlements,
slips, or irregular operation, and, while the finc ore is
gubject to this, the same results may come froman aceu-
mulation of comminuted coke and fluxes. In the en-
largement of blast furnaces the system of feeding
materials has been radically changed.  Where thousands
of tons are fed daily into the throat of a blast furnace,
the handling of this becomes an important matter, and
labor-saving appliances are demanded. A few years

ago the general practice of blast furnaces, of what was -

then large size but would now be considered of moder-
ate dimensions, was to discharge the raw material from
ears running upon trestles, shovel or fork this into
charging buggies which were elevated to the top of the
furnace and discharged upon the bell, which closed the
throat by fitting against the hopper. But where large
guantities are daily handled bins have been introduced
which take the place of trestles, and the matorial, in-
stead of being shoveled or forked into the discharging
buggies, drops from railroad cars into bing and from
bins through chutes into seale or weigh cars, thence into
skip cars, which are lifted considerably above the top
of the furnace and dumped into the receiving hopper,
thence through a bell and chamber to the main furnace
bell.

Bins-have been erected to considerable height, and in
dumping the material, particularly coke, into the bins,
or in passing it through them, it becomes more or less
broken. At some furnaces the coke bin discharges
immediately into the skip car running to the top of the
furnace, but in a majority of cases the weigh ear inter-
venes. As a consequence, u large percentage of coke
is ground to powder, for it may have an aggregate drop
of from 30 to 50 feet from the time it loaves the ecar in
which it is transported until it touches the main bell of
the furnace. -

In the smelting operation there is no opportunity for
coke to be consumed until it approaches the tuyeres of
the blast furnace, for it is here that the combustion of
the fuel is made possible by the admission of heated
air.  An excess of free oxygen would carry this com-
bustion to & point which would result in imperfect and

irregular furnace operation, consequently the fine
materinl which may accumulate in the shaft or upper
portion of the furnace may be added to until it js in
such volume and position as to cause a disturbance by
slipping, resulting in increased pressure of blast, and
an irregular working of the blast furnace. While the
same may be true of the fine ore, this has the advantage
of being reduced by the gases resulting from the com-
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bustion of the fuel. Investigations of some of the
larger furnaces blown out for repair seldom show unre-
duced ore, although the proportion of fine ove fed may
have been large, but indicate volumes of coke dust
adjacent to the walls or accumulated in different por-
tions of the blast furnace. The combination of fine ore
and fine coke may therefore e considered largely
responsible for many slips and irvegularities, but it is
possible that explosions which have been so severe at a,
number of furnaces are attributable primarily to floc-
culent incandescent carbonaceous matter (resulting
from the grinding of the coke), meeting oxygen under
conditions similar to those in coal mines; flour mills,
and grain elevators.

The quantity and chemical character of the fine ores
which are available demonstrate the necessity of their
use, and it is the duty of those designing or operating
blast furnaces to provide for such utilization, and where
satisfactory operation is secured under disadvantage the
manager of a plant is entitled to proper credit for
overcoming difficultics.  The constructor must take into
considerntion the handling and distribution of this
material, and also designand equip the furngce to meet
the excessive pressure or unequal settlement which may
be traceable to the fine ores, whoether associated with
fine coke or not. The latter condition will exist to
some extent in any furnace, although for the reasons
given above the quantity of fine coke is undoubtedly
greatly magnified in the recent method of handling the
materials.  Oves which cost at the furnace 5, 6, or
more cents por unit of metal can not he wasted with
impunity, and where it is found impracticable to control
the loss of fine ove through the gas flues, the collection
of these, and their prepuration for subsequent treat-
ment, demand attention, The briquetting of fine oves,
whether in their natural state or after beneficiation, js
also commanding attention.  Whenever an iron ore is
handled and rehandled, passed through any mechanicalk
apparatus, or heated, there is additional cost placed
against it, and this cost will naturally affect the price
of pig iron. Howoever, it muy be assumed as an axiom -
that, the treatment of ores preliminary to their being
fed into the blast furnace can generally be considered
as more economical than depending on the furnace to
do the work.

Methods of cheaply beneficiating and briquetting fine
ores so ag to introduce them into the blast furnace, and
permit of their being carried down into the zone of
reduction hefore changing form, seem to present a pos-
sible feature of advance, to which those interested in the
smelting of iron can well afford to give attention,

While fine ores are considered by many managers
undesirable, there is also objection to the mineral being
of large size, especially in dense magnetites or red
hematites. = Preliminary crushing to approximately
uniform size is therefore desirable, and to meet fur-
nace requirements large crushing plants are in use af
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some important mines, the purpose being to reduce the
hard ores to sizes convenient for handling and adapted
to quick reduction.

CONCENTRATION OF IRON ORES.

In various parts of the country there are deposits of
iron ores of considerable magnitude in which the amount
of metallic iron is insufficient to justify the mining of
the mineral and its use in blast furnaces. Some of
these deposits ave located so that the ore can be cheaply
mined, and are also convenient to transportation facili-
ties to market. ‘

To reduce the percentage of gangue and to produce
material carrying iron sufficient for economical smelt-
ing, these ores need to be beneficiated, and usually they
are comminuted by crushing or grinding if they are not
naturally of a size suitable for the purpose. After
reduction in size the ore is either passed through jigs,

where in connection with water the iron oxide separates.

from the gangue by specific gravity or the fine material
is delivered to mwagnetic separators. The separation in
jigs is effected when the specific gravity of the iron
oxide and the gangue differ sufliciently to permit of a
good separation. In magnetic separation the magnetic
particles ave attracted to belts, drums, or to stationary
magnets and the gangue or such portion as is feebly
magnetic is rejected. In either process time and the
degree of comminution are elements in securing satis-
factory results., Magnetic separation is confined to the
treatment of lean magnetic ores or to hematites which
are made magnetic by preliminary roasting, although
some of the apparatus used discriminates satisfactorily
between minerals of moderately different magnetic
quality. - :

The size of the grains of ore intermixed with the
gangue determines the possibility of perfection being
approached by either system of concentration. But in
many ores these grains are so small that the comminu-
tion required adds greatly to the cost, and also produces
material whose desirability for smelting purposes is
limited. Consequently, most of the concentrating plants
do not attempt to attain perfection in separation, but
produce a concentrate which, while below the possible
standard of purity obtainable, is acceptable to the blast
furnace managers because of the size of the grains, It
ig found to be advantageous to lose a portion of the min-
eral in the tailings rather than to attempt perfection
with the separators. In some cases the tailings, when
practically free from iron, are re-treated because of the
value of these by-products. The sand resulting from
a siliceous ore finds a ready sale, and the apatite sepa-
rated from high phosphorus magnetite is in demand for
fertilizing.

The magnetic separators in use in the United States
in 1902 produced 192,285 long tons of commercial ore.
Most of this was magnetite ore. In addition a cobbing

method was used, wherein ore of considerable size was
treated by magnetic separators. The possibilities of
producing an ore vich enough for smelting purposes
from some of the large deposits of lean magnetite have
encouraged the introduction of a number of forms of
separators, only a few of which, however, have proved
of sufficient economic importance to he used.

ROASTING IRON ORES.

Among the methods used to heneficiate iron ores—
that is, to improve their natural condition—is roasting,
which may be applied for several purposes:

1. To drive off moisture.

9. While driving off moisture, to bake so as to sepa-
rate the earthy matter which adheres to some ores and

,which often carries a large proportion of silica.

3, To eliminate carbonic acid, as in the case of the
treatment of carbonate ores, thereby practically con-
verting carbonate into brown hematite.

4. To reduce the percentage of sulphur carried in
many ores, particularly magnetites.

- 5, To break up dense ores or.make changes in the
degree of oxidation and thus increase their reducibility.

Roasting was formerly done entirely in open heaps,
formed of layers of wood (in some cases charcoal or
fine bituminous coal supplementing the wood), alternat-
ing with layers of ore. These piles, when fire was
applied to them, burned for months, and, in fact, the
pile after being completed at one end was extended,
while the end first finished was being roasted and the
roasted ore taken from itto the furnace. An improve-
ment in roasting was the introduction of cylindrical or
rectangular masonry or metal kilns, in which fuel is
mixed with the ore. In this way a more economical
handling of the material is possible, and the results are
under better control. In later years improvements in
the roasting of ore have been practically confined to
feeding kilns with gas, derived directly from the gas
furnaces or obtained from gas producers. In the dry-
ing of brown hematites advanced progressis illustrated
at the Shelby Iron Works, Alabama, where the Davis-
Colby kiln using gas, roasts brown hematite ores. A
statement by Mr. Charles J. Christian shows that tak-
ing green oreas it came from the washer, the yield was
43 per cent, and to flux this ove 28 per cent of limestone
was required, while to smelt it 185 bushels of charcoal
were necessary. When roasted in heaps, the moisture
driven off, and the reduction of silica, which wasobtained
by screening, showed a yield of 50 per cent of iron, thae
requirements for smelting being 20 per cent of lime-
stone and 105 bushels of charcoal. When gas kilns were
introduced the yield of the ore was increased to 52 per
cent, the proportion of flux was reduced to 18 per cent
and the fuel consumption to 102 bushels of charcoal,

An experiment was also made in taking from a stock
pile ore which had been roasted in heaps and rervoast-

e T
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ing it.  When the yield was increased to 56 per cent, the
fux was reduced to 15 per cent of the ore burden, and
the fuel consumption fell to 95 bushels of charcoal per
ton of iron. Inordinary practice, Mr. Christian states,
that the shrinkage of ore due to roasting and screening
iy about 23 per cent, water to the extent of 15 to 18
per cent being driven off; the balance is tailings in
which there is some iron, but this loss is more than com-
pensated for by the 1'0(111@11011 in gilica,  The richer ore
not only requires less flux and fuel, but also increases
the product from a given furnace and reduces the cost
of production correspondingly.

In roasting for the elimination of carbonic acid, most
of the ores have been treated in piles, although some
have been subjected to the roasting process in large
kilns, some of these being 16 feet in diameter and 60
feet high; it is probable, however, that better results
would be obtained m lower kilns, This treatment of
the roasted ore is primarily to convert the carbonate
into sesquioxide of iron by driving off the carbonic acid
gas, and practically converting the clay ironstone ore
into & brown hematite ore.

A number of years ago efforts were made in Scotland
to use the upper portion of a blast furnace for this pur-
pose, and one plant was erected in this country, the ex-
pectation being not only to drive off the earbonic acid
gas from the ore, but to coke the raw coal as it passed
down the furnace. This departure need not be further
considered, as practically all the roasting is now done
prior to feeding the ore to the furnace, and the results
obtained encourage the continuance of this practice.

When sulphur is to be eliminated, the old practice of
feeding solid fuel with the ore to heaps or kilns is less
perfect than the new, as in the newer kilns using gas
the ore is maintained at a high temperature, so as to
oxidize more of the sulphur than would otherwise he
the case. The most extensive use of ore roasting kilng
is in the neighborhood of the Cornwall ore mines,
Pennsylvania, where the average amount of sulphur in
the ore as mined is 2.5 per cent. In kilns operated by
fuel fed in alternate layers with the ore the sulphur is
redeced about one-half; but in the kilns where gas is
applied and the incandescent ore subsequently wsub-
jected to currents of air, the percentage of sulphur is
reduced helow 1 per cent. In addition to reducing the
sulphur, the ore is improved in texture, and results ob-
tained at the Wharton furnace in New Jersey show a
very decided improvement independent of the elimi-
nation of sulphur. The roasting undoubtedly affects
the phywical character of the ore, making it more por-
ous; it is, therefore, more readily attacked by the blast
furnace gases. ‘Where a component is to be eliminated
in whole or in part, the driving off of this, whether it
be water, carbonic acid, or sulphur, affects the texture
of the mineral and makes it more readily reducible. It
may be that the combined water in a magnetic ore, or
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the proportion which is hygroscopic, removed in the
process of roasting, improves the texture of the ore;
but this is not a matter upon which enough experiment
has been made to speak with definiteness.

Mr. Edward Kelly, manager of the Wharton blast
furnaces in New Jersey, states that the base of the ore
mixture used in these furnaces is Hibernia magnetic ore,
a close grained refractory ove, which is roasted to secure
lower fuel consumption than is necessary when using it
in the raw state.  One furnace using 75 per cent Hiber-
nin roasted ore, 12.5 per cent Hibernia vaw ore, and

12,8 per cent soft Lake Superior hematite (the yield of
this mixture approximating 50 per cent of iron) pro-
dnced a ton of pig ivon on a fuel consumption of 2,050
pounds, Another furnace, using 75 per cent Hibernia
unroasted ore and 25 per cent of hematites, required
2,600 pounds of fuel to make 1 ton of metal, There-
fore, the apparent saving at the furnace using Hibernia
ore roasted is 450 pounds of fuel per ton of metal.
With fuel at $+ per ton, this représents a saving of 90
cents per ton of pig iron, which the management at-
tributed entirely to the roasting of Hibernia ore.

It may be considered as an established principle that
whenever the metallic yield of an ore can be improved
and the cinder making constituents reduced and yot left
in sufficient, (1uzmtity to permit satisfactory smelting,
such a treatment is more economically done before
charging the ove into the furnace than after it reaches
the tunnel head, and it may be asserted that the bene-
ficiating of orves in a blast furnaceis the most expensive
method to follow,

To determine the results to be obtained from roasting
an iron ore a practical demonstration is essential. A
laboratory test will boe of value, but not nearly so satis-
factory as a practical trial in a blast furnace. However,
as such a trial is expensive, the laboratory experiment
must be relied upon where there is no roasting appli-
ance. Thus, by taking a sample of unroasted ore,
crushing it fine, and similarly treating a sample of
the sume ore roasted, exposing this in tubes to the action
of furnace gases, or of a current of carbon monoxide
gas at o low red heat, the amount of oxygen in each
case removed could be compared. Such a test would
indicate whether a saving in fuel to offset the expense
of roasting is probable. Blast furnaces using raw Lake
Champlain magnetic ores require from 2,600 to 2,800

pouuds of fuel per ton of metal, and in similar furnaces

using Lake Superior ores 2,000 to 2,200 pounds per
ton are required. With coke at $2.25 per ton the fuel
saving of 600 pounds 1'eprcsents a decreased cost of
67.5 cents per ton of pig iron. When magnetites are

roasted the smelting conditions approximate thoso pre- '

vailing with red hematites.

Another feature which has attracted attention in the
Lake Superior region is the amount of moisture in the
ore, and the proposition has been made to experiment
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on a large scale with the idea of reducing this, as it
limits the yield of the ore in the furnace and means
additional frelght by vessels to the lower lake and from
the receiving docks to the hlast furnaces.

ADVANTAGES OF MIXING IRON ORES.

The circumstances surrounding the mining, hand-
ling, and transporting of ores from the Lake Superior
iron region seem to have a decidedly beneficial influence
in securing the delivery to the blast furnaces of ores of
nearly uniform composition, Similar conditions pre-
vail elsewhere, but not to the same extent as in the
Lake Superior region, because of the size of the de-
posits in that district, their liberal exploitation, their
distance from points of conswmption, and climatic con-
ditions which limit the water transportation of ores.

All ivon deposits vary more or less in different por-
tiong. This variation may be in the percentage of iron,
silica, phosphorus, or other ingredients, and where a
furnace depends on local mines, drawing upon them
from day to day, receiving its stock practically as mined,
greater irregularities are to be expected in the ore de-
livered than where ore passes through various handlings.

In the Lake Superior region the practice of the larger
mines, although the mineral may nominally be of uni-
form character, is to win ore from several portions of
the deposit simultaneously. The ores so won may be
mixed in trains going to the ore docks, or trains may
be made up entirvely of ore from certain portions of the
mines. Unless the chemical composition of this ore
varies notably in the percentages of iron and phos-
phorus no segregation is necessary, and a number of
bins in the shipping dock ave filled with ore as it comes
down in the vailroad trains. A vessel brought to the
side of the dock receives ore simultancously, or nearly
so, from a number of alternate pocket spouts, and is
then moved to intermediate spouts. As the bins or
pockets hold several carloads each there is a mixture in
these and a further mixture in the hold of the vessel.

When the vessel reaches the receiving dock the ore
is taken out by mechanical appliances, seldom by hand,
the buckets delivering the ore either to stock piles on
the veceiving docky or directly into cars which convey
it to the blast furnace.

As the shipping season on the Great Lakes covers
usually about seven months in each year the blast fur-
naces must either carry stocks of ore at the plants or
have them held at the receiving docks. Such accumula-
tions of stocks result in securing a general mixture of
ores from each mine which supplies the plant. = Where
work ig prosecuted in the winter in the Lake Superior
region, it is confined principally to dead work or ex-
ploration, largely to opening up drifts or chambers to
facilitate Inining during the next season. This ore
taken out in the winter becomes thoroughly mixed in
the stock pile and is subject to the same handling as

above described. IKven if the ore is delivered from ves-
sels directly to cars, and these cars are dumped into the
bins at the blast furnace, there is the admixture of ore

from different parts of the mine, resulting from hand-
ling at the shipping and receiving docks, a mixture
which it is not possible to secure from ores which are
mined and sent directly to the furnace. The result is
that the Lake Superior ores from different mines natur-
ally have greater uniformity than those from other see-
tions which may have ores of equal desivability. This

may seem an unimportant matter when the average of:
. the ores charged determine the Dbasis on which to use

them, but it exerts an effect on the operation of the
furnace because there may be constant changes which
uﬁect the fluxing. TFor if at one time of a day the ore
is low in silica, and at another time comparatively high,
although the ore comes from the same bin, the fluxing
will not be as perfectly equated as desired. As a con-
sequence, the interior lining of a blast furnace is at-
tacked, or the pig iron produced is more irregular
than if the same relation between the gangue material
in the ore and the fluxing medium was maintained
steadily.

CLASSIFICATION OF IRON ORE PRODUCTION.

The rapid growth in production, both abgolutely and
proportionately, of red hematite in the United States ix
illustrated by Diagram I, which shows proportionately
the quantity of red hematite, brown hematite, mag-
netite, and carbonate iron ores produced in 1889 (the
classification being that of the Eleventh Census), and
from 1890 to 1902, inclusive. While there has heen
a decided increase in red hematite, there has also been
an advance, absolutely but not proporvtionately, in
brown hematite, and a decline in the proportion of
magnetite, although in late years this hag heen nearly
stationary. The quantity of carbonate ore has con-
stantly decreased.

Diagram IT gives the relative quantities of cach class
of ore supplied by the more important producing states
for the three census years 1880, 1889, and 1902, The
illustration does not embrace the states producing
small quantities, Even if the year 1900 had been se-
lected for the comparison, the growth over 1859 would
have been shown to be almost as great as that of 1839
over 1880. The increase of 1902 over 1889 is greater.

The plate shows that thé entire production of Min-
nesota, and nearly all of the output of Alabama,
Michigan, and Wisconsin, is classed as red hematite.
It also shows the advance made in thirteen years,
which is. most notable in Alabama, Michigan, and
Minnesota. The majority of the brown hematites nre
indicated as being mined in Alabama, Colorado, Geor-
gia, Pennsylvania, Tennessee, and the Virginias, while
the magnetites come principally from New Jersey,
New York, and Pennsylvania. The production has

i
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declined in New Jersey, New York, Pennsylvania, and
in the group of states which includes *“all others” not
specially designated. Necessarily where the quantity
of any one kind of ove has been too small to be shown
on the plate it has been omitted. The legend of colors
and the system of single and double cross hatching
illustrate the different varieties of ores for the three
census years covered by the diagram.

PRODUCTION OF IRON ORE IN LARGE MINES.

The proportion of the output of the United States
contributed by large mines is a matter to which atten-
tion has been drawn, and Diagram III is presented to
illustrate this. Data are not at hand showing the num-
ber of large mines and their total output, except for
the years beginning with 1892, but the total production
is given for the census years 1850, 1860, 1870, 1880,
and 1889. The full lines of the column illustrate the
total production of the ore, while the shaded portions
show the quantity contributed by mines supplying over
50,000 tons. The total number of the larger mines in

each year since 1891 appears in numerals at the sides .

of the respective columns. This showing demonstrates
that while there has been an increase in the output of

the smaller mines the bulk of the augmented product
is due to the larger mines. .

CONTEMPORANEOUS PRODUCTION OF IRON ORE IN THE
UNITED STATES, GREAT BRITAIN, AND GERMANY.

Diagram LV shows for the years 1889 to 1902, inclu-
sive, the relative quantities of iron ore produced in
Grreat Britain, Germany, and the United States, and
the proportion of the production of the United States
supplied by the Lake Superior region, It will be noted
that with the exception of 1804 the United States was
a larger producer than either Great Britain or Ger-
many, The strides by which these competitors have
been distanced is illustrated by the showing for .the
interval from 1896 to 1902. A varying and practically
decreasing tendency of the iron ore trade is illustrated
for Great Britain, while o general advance is shown for
termany. The plate indicates the relation to the iron
ore industry of the United States borne by the produc-
tion of the Lake Superior region, which, since 1899,
hag been greater than the annual output of the mines
of Great Britain, and since 1900 considerably in advance
of the total product of the German mines. ‘
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MINES AND QUARRIES.

TasLe 14,—DETAILED

=

0o~1 YIS

9
11
12

18
14

16

29

'
Alabama,

- §3.70 to $3.09.......
84.00 to $4.24.. ...
#4.20 and over

Firemen—

$O60 Lo BOTd ittt e .
$0.75to §0.09. ...l
FLOOTO BL2E . o eiine e ieiiet it iii vt s eirras s eaaans
BL20 EO BLi0. cet e i e e
BLO0tO L7 i
BLTOLOBLO%. .ottt
$2.00t0 F2.24. oo iviniiniiiiiii i
F AT Vo B U
o R I P

FR00t0BB24. oo i
%g .25 tn S'F‘l L ORI
Mnclélon;?tq. i%ln.okqmlthq cm‘penturs, and ofhier mechanics—
3 L . amee
£1.00 to $1.24. .
$1.95 to §1.49..
$1.50 to §1.74. .
$1.75 to $1.99..
$2,00 to $2.24. .
$2.26 to $2.49..
&.4..)0 to 3). ..

000 B2, onenn i

$4.25and over....

United States, Colorado. ' Georgin. Maryland, | Michigan,
Munber of MINes. .o iie it ia it areas feeeranaaaneaens 6520 69 38 19 24 bt}
Number of operators,. 382 31 20 1% 8 41
Character of organization:
Individual ...... . 83 3 1 ¢ b= P,
Firm .ooovninveniionns 33 1 1 N 1 2 T
Inmrpnrnted Lompnny. 214 27 18 9 1
Cooperative association . | [ R
Salaried officials, clerks, et
TOLA TUIBE « - - oees e seenesemnnmnsenns et ieerre e enenaaas , 400 227 33 60 750
OBl SITATIRE. « e e verenna it i Ceraeaaas $2, 113 230 $188, 441 $42, 677 $42, 861 $1,910 775,014
General officers
' Number... 129 11 b 9 1
Salaries $208, 076 $36, 100 $6, 550 $13, 865 $600 8102, ‘2
Superintendents, managers, foremen, smveyor% ete,—
B0 101 ) Oy 846 107 ] 30 3 195
Salaries .. $707,807 $91, 851 $14, 600 $17,728 $010 B266, 167
Foremen below ground—-—
Number 782 26 10 30 P 307
SRLAPIEH «vviiiiennnriniie e e erineniriiaans . $627,178 $18,540 $14, 207 BB |oieieaiinninn $274,008
Clerks—
Number ...... e ieesieeiaiatiaaararaen Crrrermernrreaaann 648 83 9 18 1 21h
SRIATIES «veiistaemnnnrneneaneraarncoaiiaceennnesasarbananns $390, 169 §48,450 $7,180 $6, 660 $400 148,492
Wage-earners:
Aggregate avernge number ...ooiiiiiivannns ermererteieaaereeaanas 88, 851 4,864 418 88 76 14,466
ABETCEALE WAEE cr vt iecrrairaenrarmmanaannnnas errrerereneene i . 21,681,792 $2, 029 807 $417, 162 $220,138 §22, 349 §9, 1‘3.1, 7063
Above ground—
Totd]l AVerage UMD covvveirerrerianaas hevereraraenen P 18, 769 $,138 b6 6536 (i} 3,404
B T L PN - 87,444,486 $1,213, 629 $61,180 $170,318 $22, 849 2, 075, 167
Tngineers, firemen, and other mechanics—
Average number......... PRRSO reeraraneaana vaeees 8,756 364 30 59 5 1,401
ai TVAELS . e e eemnneetvenretanasesiaserionsennssraninsnas §2, 309, 527 $182, 306 $35,418 $27, 827 $1, 0566 $012, 013
ners—
Aver nge ho10h 111 4Tc) P, bednrearavane 4,818 AL7 |oveeiiiaaanans 366 jitt] 3G
R 2T O $1, 781 983 %70, B26 [vaeeennnn $112, 857 $18, 249 823,185
Boys under 16 yeurs— '
Average number 469 116 8h 23 2
Wages. $77, 266 $18,370 $4,712 $2, 146 8107
All other wage-carnery—
Average number .. G, 781 1,236 26 T7 levenons PN 2,052
WWREES ¢ v v vvvnennenennieneataeeemiasianisnnanerianons #3, 275, 660 $442, 422 $26, 776 $25,022 f. .ol $1, 188, 562
Below groumd— .
Tota] averdge number ........ Creararrrrareairaeen Cirarenaas . 28,082 1,781 362 152 leenrviennnnnns 10, 962
Tots}\lﬁwnge .................................................. $14, 087, 867 $816, 178 #3506, 978 $58,820 |.emeennnninnan J #7005 7 BOG
NErs—
Avemge b172101) 11} PR carrenees Creaenes 13,748, 1,110 282 i A erienae 6,2
A T R P T $8, 808, 087 $577, 989 $287, 428 B8, 446 {ooiiiinnnnns . &1,202. 230
Mln ery helpers—
Avernge number......... 2,298 360 53 P42 3 1, 005
B N §1, 062,772 $136,210 §36, 647 FLO, 540 joevuniiiiiannn $630, 919
Boys under 16 years—
AVErage DUMDeT. cvvvsennceraeissrsiiineras ' 49 10 Jorrneemnnnnns B [verieironnanes 8
IV O, - e e eearacaseieeacareriassaisatraatasessornnnan $11, 700 $2,000 Loornniniinnns $1,080 |.oeininnnn §3, 086
All other wage- COrnars—
Avunge Nnumberi..c.....e ereserennanan reracevaenan 6, 097 250 4 ) §, T
Wages #8, 054, 189 $99,979 32, 808 83,740 | oieiaianns 2,171,361
Avernge number of wage-earners at specified daily rates of pay:
Yngineers—
$1.00 to $L24. .ovviiniiiiianet e er e iiarea e PR .
81.25 to $1.49 .
$1.60 to $1.74
81,76 to §1.99
$2.00 to $2,24
£2.25 to §2,49
$2.60 to $2.7
§2.75 to $2.99
$3.00 to $3.24. ...
$3.265 to

.
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SUMMARY: 1902.

Minnesota, Missouri, New Joersey. New York. Ohio, Pennsylvania,| Tennessee, Virginia, Wisconsin, lﬁ}é‘éﬂ’g‘;g&}éﬁ

59 84 15 16 12 47 22 62 16 23 1
31 27 9 13 9 42 13 26 10 20 2

e onaanan 12 2 . 2 P 20 4 2 2 Fl 8
) 1

2 L N § 1 1 1
31 b 7 10 [i] l‘i’. 9 18 7 14 b
................. T

620 15 138 62 5 9] 106 207 83 dd
$430, 994 $14, 766 $101, K70 $65, 281 $2, 087 $74, 788 871,536 $174, 034 $85, 262 $41,510, &
24 b B B 9 7 8 2 2] 9
$34, 878 $9, A00 $16,770 L, THO |oe e . $19, 500 $9,200 [ $29, 200 © 84,086 $2,400 | 10
189 ' 21 17 1 4 0 146 23 9| 1
$184,979 $1, 705 $19, 457 $26, 336 $770 $41, 853 $37, 816 $47, 181 £1, 971 §93,460 | 12
200 1 90 29 1 ' 15 1 44 84 g1 1
$172, 827 $240 §63, 100 $18, 485 $257 $6, S48 $10, 084 $22, 262 $29, 976 §2,047 | L4

166 1 19 11 3 13 25 il 24 6| 16
$88, 810 $321 $12, 648 $6, 660 1,010 $7, 087 $14, 406 $35, 888 $19, 280 #3,603 | 16
8,266 148 -1, 660 985 111 1,140 1,200 2,680 1,361 728 17

§h, 376, 933 . $87,475 $773, 246 $432, 089 §838, 901 $:4406, 207 $712, 702 FUBB, U8 #4587, 601 | - $946, 411 | 18-
2, 668 147 836 RI 2 878 845 9, 002 884 B3| 19

#$1, 656, 501 $56, 675 §277, h20 $162, 258 $10, 661 $329, 450 $276, 937 $641, 280 $216,118 $27:4,876 | 20
834 11 212 148 2 121 192 219 168 6h | 21

$680, 801 $6, 850 $L17,792 $77,100 $900 $66, 769 $08, 700 $96, 087 $08, 162 $41,074 | 22
108 54 72 480 308 1,418 62 a0y 28

$69, 820 §20, 186 {-.-..... ceerene $24, A1 $9, 701 $150, 200 $128, 800 $147, 518 §38, 832 $163,850 | 24

1 [} P . erreraaean 21 00 176 4 3| 9
$170 #1, 074 F0 |oveeinnnnnnnnen . $2, 806 §16, 600 $20, 851 $600 §u09 | 26
1,729 81 419 180 foveervarianannes 951 20 104 166 16| 27

81, 015, 847 $29, 500 §158, 656 $60,077 [ venenennnaannn $80, 6O $08, 320 $67, 430 Bu3, 200 $78, 820 | 28

5, 6B 1 1,004 618 #7 247 44 [irgl 077 140
§3, 720, 482 $800 | - $100, 764 $209, 781 $28, 240 $106, 7Th7 285, 765 $217, 672 §021, hd 72,006 | 80

2
§448

3,463 1 261 36h 80 102 w 640 0dh o
§2,4182, 487 $800 §134, 166 $170, 691 $20, 900 © 61,670 $177, 080 #2406, 010 §401, 920 $47, 873 ye

B eeerenernnnnnnn 206 Bl [eneaaaannacns

904 12
gous, 180 | oLLlLllIIIl 805, 143 $05, 038

Rl B 8 8 b
.......... tvanen $33, W6 §43, 006 $2,074 $4, 471 $2,880 1 4

1 4 17 LES
...................... #1060 $000 $2, K70 FL 607 Jovrnrearenaaeand 88

1,782 [t ity 104 7 28 30 19 821 78
$1,064,768 [Looeiiiiiiin,s $207, 465 $74, 052 2, 840 $11, 607 $14, 780 $0, 190 $108, 470 21,270 | B8

LTI IR ‘ S 2 [ rveverrnennans 2] 80
i, . i 18
: b

6 13
8

1
......... rvvaas 71 4L
20

""""" . R TR
p “sasndbanpumaany

_1Ineludes operators distributed as follows: Connecticut, 1 (2 mines); Kentueky, 8; Massachusetts, 1; Montana, 8; New Mexico, 1 (2 mines); North Caroling, 8;
Texas, 1 (2mings); Utah, 4: Vermont, 1; West Virginia, 1; Wyomlllg. 1,
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Tasre 14.—DETAILED

United States, || Alabama, solorado, Geovgin, | Maryland, | Michigan, .
Average number of wage-earners ut specified daily rates of pay—Con,
Miners—
80 BOB0 10 B0 T, L oot et
81 $0.75 to $0,99. e
82 $1.00 to §1.24.
C 83 $1.25 1o $1.49.
84 $1.50 to $1.74
85 $1.75 to §1.99.
86 $2.00 to $2.24.
&7 $2.26 to $2.49.
88 $2.50 to §2.74.
]9 £2.75 to $2.99.
a0 $3.00 to §3.24.
9L $3.25 to $3.49.
a2 $3.50 to $3,74.
93 $3,75 to $8.99. ..
94 b R By L I 21 NN
Miners' helpers— -
i 8075 60 B0.00. 10ttt e e
496 81,00 to $1.24. .
a7 $1.20 to $1.40
a8 $1.50 to §1.74
99 81.75 to §1.99
100 2,00 to $2.24.
- 101, $2.25 to $2.49
102 v 82,60 to $2.74
103 $2,76 to $2,99
104 R RN (e 32 5. SRRSO RRUUTY I U 1 | PSSR AR (1 OO E OO SN
Timbermen and track layers
105 $075t0 §0.99. ...,
106 $1.00 to §1,24......
107 $1.26 to $1.49......
108 SLAO to $L.74 .ol
100 §1.76to $1,99 .o aaeeoall .
110 2,00 to $§2.94..........
111 $2.26 to §2,49........
12 $2,60 to $2.74........
113 $2.76t0 $2.99.. ... ...
114 $3,00 to $3.24 .. ...l
115 $3.26t0 §3.49 .. ennnnnna..
116 $3.50 to $3.74 .
Boys under 16 years—
117 Lessthan $0.50. ...l Cerriaieeraanees 141
118 $0.50 to §0.74 . 250
119 $0.75 Lo §0.99 94
120 $1.00 to §1.24 17
121 $1.26 to $1.4 . 8
122 BLO0 Lo FL7d oo pereaes Cerreenees 4
All other wage-carners—
123 N o U U
124 $0.75t0 $0.99. ...,
125 SLOOtOFL M ..ol
128 : $1.25to $1L49.. ..o,
127 $LOO O L7 ceeenen ot
12 LR GRTeR. W B
129 $200t0 $2.24 ..o .iiiian.
130 $2.20t0 82,49, ..ol
131 $250to §2.74 .. ...l
132 FLTHLOE29 . e
133 $3.00to §3.24 v onviiiinnn.
134 WOl
185 F3H0 L0 B ..l
136 370 3,99 . .aaeioe.s
187 $4.00 to §4.24 .. .....ool. o
138 BA2D ANA OVET it it e e e
Average number of wuage-enrners during each month:
Men 16 years and over—
139 January ........ O 38, 864 13,416
140 FebIATY «oeevnnrnnanans Crerrereiaeenaes Cevreas 88,195 12, 868
141 Mareh ... .. 84, 714 18, 474
142 April Lol . 86, 820 18, 463
143 MAY en i i 9, 201 14, 803
144, FUNCas i 39,311 14, 800
145 JUuly covnniiiieiiiiiiiaaees 40, 594 14,977
146 ANGUSE Lovveiniiiiiiiiins 41,426 16,340
147 September 41, 269 15, 441
148 [ 1176207 c) 40, 958 15, 444
149 Novemher 39, 859 14,911
150 December 38,706 14, 440
Boys under 16 years—
151 JADUBTY o1t et cciiania e rirennereennnnns . 405 7
162 February 397 6
163 March....oeivvinannns ARd I
154 April oo 497 8
165 May ....... [ 530 E
156 JUNC. . i 531 10
July oo 578 11
1568 Aungust oLl 509 18
159 September RO8 14
160 October.....ccveevvann.. 570 18
161 November 542 18
162 L P 511 1
163 JonK‘&wt w%rk:i 1
) MOUNt paid 425, 292 57, 552
164 NUmMDBEr OF CMPIOFCES 1o tu s et eraetiieriieieeeraeecrneenaeaannrees # 1,079 § %
Miscellaneous expenses; :
166 TOtAL e e eihiieaceeieianas e $8, 257,714 88, 008 §114, 540 $76, 622 §12,814 | $3,004, 384
166 Royalties and rent of mine and mining plant..........o...... .. $6, 503, 908 §37,038 $87, 094 8, 861 §2,271 ¢ 92,254, 864
167 | Rent of offices, taxes, insurance, interest, and all other sundries. $1, 753, 806 $50, 070 $27,446 $68, 271 $10, 043 $749, 20
168 %’?;EI 3{ S.upplies and materials. ..o oo e, $9, 005, 608 $692, 286 $137, 450 $64, 952 42,080 | - $3,0661, 194
189, [A05h1Rn1 AN 100 oY o) o S reennn . 36, 567,410 3,674,474 13006, 572 330, 654 24, 367 11, 135, 216
170 L S $65, 465, 321 $3,936,812 | 141,084,424 $462, 717 $46,911 | $26, 60b, 860

Includes 13,275 tons of manganiferous iron ore valued at$62,871, used in the manufacture of splegeleisen. The high average value per ton of the product in
Colorado is due to the silver content, and to its availability for use aga fluxing medinm when mixed with other gold and silver ores in the smelter,
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SUMMARY: 1802—Continued.
Minnesota. Missouri, New Jersey. | Nuw York, Ohiio. Pennsylvanin,| Tennessee, Virglnia, Wiscongin, | AlLotherstates

and territories,

8,672

IS

B2 bY 1D 1T S RS 13 B0 b2 1Y KD

338,244
728
84,134, 69

2, 699 115

1
1
1
1
1
1
2
2
2

$500
60

$3, 3878
$2 538

$26, 052

15,137,650
$23, 989, 227

66, 308

§106, 879

$10, 770

113

$30, Ili
87,916

M" 199

$120, 231

441,879
$1,228, 664

$199, 587

$19, 885
$187, 202
$293, 950

b, 321

$1, 302, 987

$1, 666
4608

$53
346

22, 657

$1,228
4
861, 870

$166, 492
892, 932

$41,976

$1, 226, 463

L fearssmonucsnnnae

cferenaravesavancnfoas

efesrnesenannn

ersvesumabeaanae
Cervadramerennae
Areue et earsiuana

..... arecersnawe

1,126

318 182
$144, 540

874,642

2,136

$201, 1126
973,8

tactemareaenanus

$2, 760
10

$247, 149
$181, 248

$65, 006
$375, 059

783, 906

#1,128,527

$1,852, 7‘.).}

§1, 800, 864

$7, 188
23

$51, 748
#165, 612
6, 180
$210, 067

H17, 642
$716, 721

161,
102

168
164

16h
166
167
168

169
170
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United States, || Alabama, Colorado, Georgiw, Maryland. | Michigan.
Power:
171 TOtAL DOTSEPOWET e yeetaneaanreieeiaaaaeaeanenanssaestammsannssrvannas 119, 568 10, 870 86H ' 2, 681 316 47,395
Owned—
Engines—
Steam— .
172 B L 131 ) o RO [T, 1,132 106 14 40 ] 924
178 HOYSEROWET .o iinniniiinennanacnsarneeannnnssnsnn 102, 878 |] 7,440 785 9, 512 915 | 38,361
@as or gasoline—
174 NUIDEL « o vitiiinrei s cecaee i cerviar e caranannnas B | S P e P P, Y PO,
175 L5000 ¢5T2 01 ¢ 86 |leeeanras O 9 s P
Water wheels—
176 Number.......... et emamnn e b rra e O I T
177 HOXSCHOWED <o e cvvesrennnannss o enneennaeaenarraeen . 1,010 {|ieerannans O Y (R, cevesensenuae- 750
Other power—
178 Number........... e emmeeraenaesatr e rann e 260 62 1 [ 1 PO veas 86
179 HOTSePOWEr «.vvceisann Ceveenane v aeiaroeearsaasaeas 16, 444 2,930 80 60 |..iiivnncnans 8,204
Rented—
180 Steam, horsepower......... Caeeesetraaereiearanny Ceveneanes 140 {{eaercenennss R 1 [ PR R eemrrrianeana
Electric motors owned— N
181 Number.......... eerererinene e, ferererrienarnararanas 86 13
182 B3 00 11e) 4100 U, vaenae 987 388
183 Suppiied to other establishments, ROrsepowWer. ....cveivecveniaiiinnns |
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@
BUMMARY: 1902—Continued,
Minnesota, Missouri. New Jersey. | New York. Ohjo, Pennsylvania, | Tennessee, Virginia, Wisconsin, l‘l\l]l}‘i?g?l(‘lilla;lt‘:ﬁ‘t‘s\
25,382 H3b 4, 681 6,10 Ho 4, 480 2, 865 4, 686 6, 804 1,891 | 171
206 10 78 a8 1 87 38 87 76 23 | 172
0, 428 525 0,681 B, 420 R0 7,7 1,770 4,217 5,884 1,086 | 178
1 ) O L1 PP D TR ) S P 1114
10 b (U P L1 i1 N IR . [ Crtenannane i 175
................................................. L P PO U, I RPN 11176
S ! 100 | ...eetss [ P N drasemerrans . 1D [eeereienninnncs . & 1717
39 178
1,284 179
140 .} 180
13 181
176 182
140 188
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MANGANESE ORE.

By Joun BIrxiNBing,

Althongh manganese occupies an important position
among metals, and is necessary in the manufacture of
steel, of glass, and in the chemical industry, the pro-
duction in the United States is small; and in 1902 may
properly be discounted to the extent of 9,000 long tons
reported as mined in Montana, which was not imme-
diately available for consumption.

Table 1 is a comparative summary of the statistics for
the industry as reported for the years 1002, 1889, and
1880,

Tanwe 1.—Comparative summery s 1880 to 1902,

1902 1880 1880

Number of mInes..coviiiiciieniiiiieaninerannn, 19 () )]
Number of 0perators. ..o ociiiiiiiaseienennnns 19 " 6
Salaried officialy, clerks, ete.:

NUNDUL. e e ees aens 18 2) 10

BRIALICS ¢t iiir e iinr e vaeeriennneaaaaaas £0, 395 éﬁ) (%)
Wage-earners;

JAverage nmnber 14 432 o]

Wages ........ $74,024 | $128,908 | VHI06, 610
Miscellaneous expe 33, 845 )] ) :
Cost of supplies and mate $17,728 0] $16, 164
Product: |

Quantity, Iong tons. ..oooooeciiiinniiian.., 16,477 24, 197 11, 850

L L S $177,011 | $240,550 | 45102, 700

t Not reported,

2 Not reported separately,

#Inclndes salaries, not separable, of 10 salaried cmployees.

tIncludes 047 tons, with an estimated value of $5,765, for whieh statistics of
wage-earnerg, wages, and other expenses, ete,, were not obtainable,

In the year 1902 the data are given in full, but for the
previous census years some details are unobtainable,
and in the year 1880 there was 1 mine from which no
information was secured except the production of ore
and its estimated value.

Of the 19 mines reported in 1902, 3 were in Califor-
nia, 6 each in Georgia and Virginia, ¢ in Arkansas, and
1 each in Montana and South Carolina. The entire
number was controlled by 19 operators, of whom 8 were
individuals; 5, firms; and 6, incorporated companies.

Capital stock of incorporated companies.—Table 2,
which follows, presents the statistics of capitalization
of incorporated companies.

Tane 2.—Capitalization of incorporated companies: 1902,

Tnite : | coc
L{S&‘,g (‘;H‘[Sr Georgin,| Virginia,
Number of tneorporated companies. .. 0 1 ] 2
Number reporting eapitnlization ..., 4 1 1 2
Capital stoek:
Total authorized—
Number of Shares .., ceeveenn,. B, 280 H00, 000 i\l o, 250
Par value ovoiiciiiiiieiiin, §2, 800, 000 || $600,000 | §30, 000 |§2, 325, 000
Tota] issued—
Number of Shares . ooeeneen 123,830 |1 100,060 30 331, 950
Par valle oovvvvniiaiiiiiens $2,455, 000 {1 $100, 056 | §30, 000 [$2, 825, 00
Commaon-— :
Aunthorfred--
Number of shnves . AT, 280 || 500,000 R 17, 260
. l’tlu' value ..o, 2,205,000 || $500,000 | $30, 000 [$1, 725, 000
RN
Numnber of shares, 117,830 || 100,060 30 17,260
Purvalue ..o 1, 856,050 (| $100,050 | $30, 000 |[#1, 726, 000
Preferrad— “
Authorlzed-
Number of shares. 0,000 Hovvrvrneraforerannne 13, 000
Par value oo, $600,000 Jleviiereeiiferrannnns $600, 000
Tugued e
Number of shares. 3,000 |1, 6,000
arvalue ..oo.en. $600, 000 $600, 000

Table 2 shows that the capital stock issued amounted
to $2,455,050. ‘

In 1889 the inquiries in regard to capital were dif-
ferent from 1902, the capital invested in lands, build-
ings and fixtures, machinery, tools and implements,
live stock, cash, and stock of ore on hand being asked
for at that census; therefore no comparison of any
value can be made. According to the reports made in
1889 the total amount of capital invested was $2,188,950,
divided as follows: Land, $1,618,650; buildings and
fixtures, $98,700; machinery, tools, ete., $238,750;
other items, including cash, $287,850.

Lmployees and wages.—In Table. 10 the statistics of
employees and wages are presented in detail by states.
The different classes of salaried officials and wage-earn-
ers are given,

Of the total amount, $84,319, reported as paid for
salaries and wages in the production of manganese ore,
$74,924, or 88.9 per cent, was paid to wage-earners,
and $9,395, or 11.1 per cent, to the salaried officials,
clerks, ete.

(435)
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Table 10 shows also the average number of wage-
earners at specified daily rates of pay by occupations.
Miners constituted 49.5 per cent of the total number of
wage-earners, and of all miners 80.2 per cent were em-
ployed at rates from $1 to $1.24 per day. This low
wage rate was due to the fact that most of the employees
were unskilled, and the wages paid in the Southern
states were lower, as a rule, than those prevailing in
the Lake Superior region, where the climatic condi-
tions are more severe. Of the 15 engineers, 3 received
$2 or more per day. Miners’ helpers formed a small
class, constituting 1.5 per cent of the total wage-earners.
The clags of ‘“all other wage-earners” numbered 56,
composed chiefly of ordinary laborers. Of these work-
men 92.9 per cent «veceived from $1 to $1.24 per day,
the same genecral rate as that of many of the miners,
while 7.1 per cent received $1.25 or more,

The average number of wage-carners, men and hoys,
employed during each month of the year, is also shown
in Table 10. With the exception of the mines in
Gieorgia, where employment was practically constant,
the average number of wage-earners varied consider-
ably. It will be noted that during the summer and fall
months the average number of wage-earnersin Virginia
was considerably augmented, falling off during the win-
ter and early spring months, In California the opera-
tions practically closed in August and remained in this
condition until the end of the year.

For the various mechanical operations requiring
power at the mines there were 11 steam engmes of 354
horsepower.

Production.—To show the 1elat1ve productlon of
manganese ores in 1902 and in each of the nine years
preceding, Table 8 is presented. It gives the produc-
tion, total value, and average value per ton of ore at
the mines.

\

TasLe S.—roduction of mangunese ores: 1893 lo 1902,

[United States Geologieal Survey,  Mineral Resources of the United States.)

) . Average
YRAR, (1%}}‘1?3& )| Value. | value
B LONs). perton,

7,718 | §06, G114 $8.63

6308 | b8 636 850
0,607 | 71,709 7.52
10,088 | 00,727 8,00
11,108 | 95,505 8. 60
15,057 | 129,185 8.10
0,935 | 421278 §.28
15,771 | 100, 280 8.52
11,995 | 116,722 9.7
16,477 | 177,011 10,80

" The following table shows the guantity, total value,
and average value per ton of the manganese ore pro-
duced by states in the year 1902. The production of
South Carolina was a sample shipment, the value of
‘which was estimated:

TapLe 4.—Production and value, and average value per ton, of man-
ganese oves, by states: 1902,

Average
Quantity R Rahfcibi
STATE, (long tons). Value, p‘\e (Il‘ltl(l]({‘
United StateS ..cveeeecrscrcrsesarcracsanss 16,477 | $177,911 810, 80
Arkansag..... Cereeiieaesens LN O] ( 5,15
L5 (4G 35 1 g 848 10,175 12,08
GOOTEIN +evvnnirorasiornansarnnrsanreannnneranses 8,500 20, 830 h, 95
MONEANA ¢ v vreiiiietiieanencirmarsisnserssnns 1; 1 13.00
South C‘mulum . eimaraeeanaaan ! 1 £ 00
Virginda oo s 8,041 29,444 9,68
Arknneuq Montana, and South Carolina........ 9,000 | 117,462 [ciierenenn

1Not given separately, in order to avoid disclosing operations of indlvidual
establishments,

In producing the total for 1902, 16,477 tons, valued
at $177,911, 6 states contributed, viz: Montana, G‘reorgia,
Virginia, Cahforma, Arkansas, and South Carolina, in
the order named.

- The following table gives the production by states
for the census years 1889 and 1902, and for each of
the twelve years intervening. The figures for the years
between 1889 and 1902 were obtained from the statis-
tical reports of the United States Geological Survey.

TanLe B,—Production of mangunese ores, by states: 1884 1o 1902,
[United States Geologieal Survey,  Mineral Resources of the United States.”]

United s
- ot Virginia, | Georgia | Arkansas
YEAR (1033‘5333). (long tons) .| (long tons) .| (long tons),

All other
states
(l«mgt(ms).

Tatal ........ 107,814 90, 001 44, 481 |83, 107 BU, 215

24,197 14, 616 6,208 o, no 1,845
25, G 191609 749 £, 339 G, 507
98,416 16,248 8,h75 1,650 1,048
13, 613 6,079 826 GVT08 |enennremsans
7,718 4,009 724 2,020 P
6,308 1,797 1,277 1,934 1,800
9,547 1,715 8, 856 291 PR3
10,088 2,018 4, 085 a1 564
11,108 8, 660 8,342 3,210 886
15, 057 b, 662 G, 689 ) 662 84
9,985 6, 228 4,080 350 962
11,771 7, 881 3,447 LA 498
. 11,995 4,975 1,074 o 3,555
1002.. 16,477 8 041 4,500 R ) 851

The output of the three states producing the greatest
quantities, viz, Virginia, Georgia, and Avkansas, as
well as the total for the United States, shows a marked
falling off since the year 1889, when the total mined in
Virginia was 14,616 long tons; in Georgia, 5,208 long
tons; in Arkansas, 2,528 long tons; and in other states,
1,845 long tons; a total of 24,197 long tons, valued at
$240,559.

In the year 1902 the production of manganese ore
per wage-earner was greater than in either 1880 or
1880, being 85 tons, as against 56 tons in 1889 and 49
tons in 1880. But for the census year 1889 the total
number of persons employed is given for the time
during which the mines were operated, whereas for the
census year 1902 the average number is the number
that would be required at continuous employment
throughout the year.
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MANGANESE ORE.

Imports of manganese ore.~"The United States is the
largest manufacturer of steel in the world. In the proc-
esses of the conversion of iron into steel spiegeleisen
or ferromanganese obtained from manganese or man-
ganiferous ore is u necessity. Consequently, owing to
the insuflicient supply of this mineral obtained in the
Ubnited States, large quantities are imported.

Through the courtesy of the Bureau of Statistics of
the Department of Commerce and Labor, the following
table has been prepared showing the importation of
manganese ore into the United States during the cal-
endar year 1902, by countries:

TasLe G.—Imports of manganese ove, by countries: 1902,

COUNTRY, (\%‘1‘1'&';2&:) Value,

B 6 2380, 570 N ()JI,QS"
nelgium ................................................. 2 1)93 . ()()3'3?5
.......................... 2, Hi L (06, 96!
Bruiqn Teast Indies | 64,170 B, 487
Colombin 00 3, 880
ubn ..., 36, 24 U8, K71
Germany 2, 1r»r1» 2;?;, ‘.’41l
JAPALL ci i ceciiaravnsiavsas 2,8 37, 0t
Nova Seotia, New Brunswick, et by .2: 31
Qucebee, Ontario, ete 110 H20
Russia . 3, 88K 24, hRL
:z miln llg, (x:;‘l) A:‘ 392
urke 2, 604 974
Unite(Y I\_mgdmn st 10, 814

Table 6 shows that in the census year 1‘)() , 985,570
long tons were imported, valued at $1,9381,289, an aver-
agoe of $3,20 per ton. The valuations phuded (,m this ore
are as invoiced at the point of shipment, and do not
include the cost of ocean freight to the United States
orrail charges to points of consumption. The principal
contributor was Brazil, with a total of 102,550 long
tons, valued at $1,006,969. The other contributing
countries were India, Cuba, Turkey, Spain, Russia,
Japan, Germany, Colombia, United Kingdom, Canada,
and Belgium, in the order named.

The following table gives the quantity and value of
manganese ore imported into the United States from
1884 to 1902, inclusive:

TABLE

T.—Tmporis of manganese ove: 1889 lo 1002,

. Quantity
YEAR. (long tons).

Value,

1,430,950 81'5 028 m

78, J‘Jl
016, 900

831, 067
1,584, 698
2, 042, 801
1,486, 73
1,931, 982

285, 576
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Table 7 shows that, with the exception of the -year
1900, the largest quantity imported was in the year 1902.
It will be of interest to note that in the year 1889,
24,197 long tons of domestic manganese ore were pro:
duced and 4,286 long tons of manganese ore imported;
whereas, in the year 1902, 16,477 long tons of domestic
manganese ore were mined and 285,576 long tons im-
ported, - In the fourteen years under consideration the
manganese mines of the United States have contributed
197,814 long tons, while the importations have amounted
to 1,486,950 long tons; therefore, 87.9 per cent of the
manganese ore used in the United States during these
fourteen years came from foreign countries. In the
year 1902 the quantity of imported manganese ove rep-
resented 93,5 per cent of the total consumption.  In 1902
the greater portion, 200,434 long tons, of the manga-
nese ore brought to this country was received at the
port of Baltimore, Maryland.

World's production.—As the greater portion of the
mangdnese ore consumed in this country is obtained
from foreign nations, Table 8 is presented showing the
production of the more important manganese producing
countries.  For ench country the latest reliable statis-
ties obtainable have heen used, the years to which the
figures relate being indieated in the table.

TLanni 8 Worlds protuction of aanganese ores.

OUNTILY ronp. | Praduetion [ v | PEOAUEHONR
COUNTRY, Yoenr, (g ton). COUNTIY, Yoear. (lonig tons).
North Amoertea: lsmu]w——-( ontinued,
United Sintes. .. .f 1902 1,177 Ty oorniaainnn 1902 2,088
Canadalt.....,. P ) 15 l’(utugnl 1901 2004
Cubnl . oieiiann, 1002 144, (28 Russin.. THH) R84, 200
Bouth America: spint.., oo 1902 m.s)-m
Brazdl! .o, 1002 106, 2068 sweden , .| 1902 2, 805
Chilel oo, 1901 81, 477 sl Turkey o, .. 1002 49, 210
loarope: Aslag
AUSLTI caevaannss 1902 5, b7 Indin........... 1902 157, 780
Bosnin ond Her- Japan Lo 1901 15, BAR
zegovinn . hoosy It Jayal.,.. .| 1809 1,888
France 21, 048 || Ocennia:
German A4, 020 New Zoealand...| 1901 208
(revec. 8‘ 45 Queensland ... 1001228
Hungary 7,281 South Australin,| 1901 S

1Exports, 2 Metrie tons,

Russia hag for years been the largest producer, the
bulk of the ore coming from the Caucasus region, the
mines being located in the Secharopan district of the gov-
ernment of Kutais, not far from the extreme eastern
shore of the Black Sea, near Poti. India has impor-
tant deposits which have been actively exploited in late
years, most of those from which shipments are made
being located in the presidency of Madras. In the
year 1902 Brazil, where the manganese industry has
been lately developed, took third position; most of the
ore mined being obtained in the Minas Geraes and Naz-
areth districts, located in the states of Minas Geraes
and Bahia, respectively, in the eastern central portion
of the country. Spain, Turkey, Cuba, and Chile have

\
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important deposits of manganese ores, and small quan-
tities are obtained in the Austrian Empire, France,
Grermany, Greece, Italy, I’ortugal Sweden, Japan,
Canada, New Zealand, and in Australia. Failure to
appreciate the necessity of careful preparation of ores
has restricted the quantities shipped from some of these
countries,

In the United States the manganese deposits exploited
are cither of comparatively small extent, or the min-
eral contains phosphorus or siliea in such proportions
as to limit the transportation value of the ore, or the
deposits are too far removed from markets where the
ore would be consumed to make their development at
present desirable. Manganese, however, either in the
form of an ore or associated with iron or silver, has
been supplied in large quantities, The bulk of this,
being applied to the manufacture of steel, is sold under
limitations, wherein the modicnm of phosphorus and
the percentage of silica, caleulated on sliding scales,
affect the prices paid for the ore, thus seriously inter-
fering with the development of some properties where
the quantity is apparently sufficient, but the quality is
not desirable.

Value of manganese ores.—Manganese ores are valued
from & sliding scale for the ore delivered £. o, b. cars at
the large steel works, the prices being based on ores
containing not more than 8 per cent of silica or more
than one-tenth of 1 per cent of phosphorus. To illus-
trate, the following may he taken as the prices for man-
ganese ores deliveved in the Pittsburg (Pa.) district,
they being subject to change without notice unless
otherwise agreed:

Prices puid for manganese ore delivered tn the Piitsburg (Pa.) districl,

PRICE PER URIT,
MANGANESE,
Tron M"}Z}‘&Eg‘
(eents).| (uonty),
Ore contalning—

Above 40 per cent . G 28
46 to 49 per cent - 6 27
48 to 48 per cent . [} 2%
40 to 48 per cent . 6 26
37 to 40 per cent . G 24
84 to 37 por cent . 6 23
31 to 84 per vent G 22

These prices are subject to deductions as follows: For
each 1 per cent of silica in excess of 8 per cent, 15 cents
per ton, and for each two-hundredths of 1 per cent of
phosphorus in excess of one-tenth of 1 per cent, 1 cent
per unit of manganese. Settlements are based on
analyses of the ores dried at 212° F., the percentage of
moisture in samples when taken bemg deducted from
the weight.

|
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The value of ore at the mines would be practically the
price obtained for the ore delivered in the Pittsburg dis-
trict, as above, less transportation charges.

In the manufacture of steel for various purposes and
by different methods, the metallic manganese required
ranges from about 9 to 40 pounds per ton of ingots pro-
duced, the average for the entive steel industry approxi-
mating 20 pounds of metallic manganese, or about 25
pounds of high-grade ferromanganese per ton of ingots
made.

Manganiferous iron ores.—In addition to the true
manganese ore produced, considerable quantities of
manganiferous iron ore are obtained in the United
States, the statistics of which are included in the report
oniron ores. In the year 1902 there was obtainedin the
state of Colorado 13,275 long tons of this class of ore,
in which the per ccntage of manganese varied from 18
to 32 per cent, having a total reported value at tho
mines of $52,371,  This ore was all used in the prodne-
tion of spiegeleisen at stecl works and should propexly
be classed as manganese ore, but owing to the fin-
possibility of segregating the proportion of wage-
earners, wages, and other expenses chargeable in the
different mines from which this ore was obtained, the
data were included in the statistics of iron ore. In the
Take Superior vegion, also, considernble amounts of
iron ore are won which carry small porcentages of
manganese, bub, as a rule, this does not exceed 1 per
cent.  In Virginia, too, a small quantity of mangunif-
erous iron ore has been secured while mining true
manganese ove.

The following statement shows the qguantity, per-
centage of manganese, value at the mine, and average
value per ton of manganiferous iron ores mined in the
United States during the year 1902:

Production of manguniferous tron oves: 1902,

Per cent Average
. Quantity
LOCALITY, of manga- Value, |value per
! (long tons), ncsu{z ton,
B8] 011 S, 001, 214 1to82 ] 82,00 l'n'lﬂ
Coloradn ovveeiviniinnivennannns 1‘3, ’75 18 to 3‘) 62, 371 3. O
Lake Superior region. .. 884, 989 11010} 1,946,265 2,0
Virginia . .ovieenen i 3. 000 " B, 000 .00

1Not given,

The following table presents the production, total
value ai the mine, and average value per ton of the
manganiferous iron ores obtained in the United States
from 1889 to 1902, inclusive, the statistics for the years
between the two censuses being obtained from the
reports of the United States Geological Survey.
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) MANGANESE ORE.

TanLe 9.—Production of manganiferows iron ores: 1889 o 1902,

[United states Geologieal Suryvey, * Mineral Resourees of the United States,'']

. Average

. uantity . . : RN
YRAR, (long tons). Valte, \ulll‘l)(l“.])(.l
43,484 | 8271, 680 3. 26

(41, 868 031, 655 3,74

182, 611 314, 099 2,87

163, 87¢ 80, 664 2,81

117,782 283, 228 2,40

200, 488 408, HI7 1,09

120, 729 233, 998 1,86

888, 712 726, 418 214

202, 304 348, 784 1.70

287, 810 429, 302 1,49

701,846 [ 1,147,047 1,51

877,077 | 1,087,814 2,76

B74,480 | 1,475, 084 2,57

901,214 | 2,001, 620 2,99

In the year 1889 the total production of manganif-
erous iron ores in the United States was 83,434 long
tons, valued at $271,680. In 1802 the production was
901,214 long tons, an increase of 817,780 long tons, or
nearly tenfold,

Argentiferous mangandferous tron ores.—In the state
of Colorado argentiferous manganiferous iron ore is
obtained from precidus metal mines, This ore, con-
taining an insufficient quantity of, silver to make it
valuable on that account, finds a ready market as a flux
for use in smelters.  The oves which are mined chicfly
in the vieinity of Leadville, Colo., are classed usually
as carbonates, sulphides, oxides, and siliceous ores.
The first two classes are dependent for their value upon
the carhonates and sulphides of lead and silver, but the
oxides and siliceous ores may or may not be dependent
on the precious metal content, and unless the value of
_the ores for smelting purposes was greater than the

charge for the extraction of the precious metal (approxi-

mating $12 per ton) they have been considered ay iron
ores and included in the report on that mineral. The
total quantity of these ores (which contain varying per-
centages of manganese) mined in the year 1902 was
194,18% long tons, valued at $908,098, an average of
£4.68 per ton.  In 1889, (4,987 long tons of argentifer-
ous manganiferous ores valued at $227,455, were mined
in the United States, the average value being $3.50 per
ton. This shows an incrense in 1902 of 129,145 tons, or
nearly twofold, while the average value pexr ton rose to
$4.68. :

Manganiferous zme ores,—The franklinite mines,
located in northern New Jersey, produce ores which
carry, in addition to the zine content, iron and manga-
nese. The clinker resulting from treatment for the
removal of zine is utilized in the production of spiegel-
eisen. The quantity of this class of material produced
in 1902 was 65,246 long tons, valued nominally at §1
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per ton.  The production in 1889 was 43,648 long tons,
valued at $54,560, or an average value of $1.25 per ton.

A résumé of the useful minerals produced in the
United States in 1902, which contained manganese in
notable proportions, is given in the following state-
ment, in which the figures for the year 1889 have been
included for purposes of comparison:

Useful minerals produced containing manganese in notadle proportions :
1902 ol 1880

1902 1889
Qtlil{\n- Avur- Ql;xtm- Aver-
ity , ngu tity nge
dong | YHueo | wlue || dong value, | ,3r,
tons), perton.|| tons), perton,
Totn] 3,152, 881 | §2,68 “$3.67
Mungoanese ores. ... .. 16,477 177, ML | 1LRO 9,94
Manganiferous iron
Mnl‘vx . 1[ Cenaee “ ..... 01,214 | 2,001, 626 8,2 83,43 | 271,680 3,96
anganiferous silver
Mm'tlu ATIAn . 181,182 UUR, 008 AL 6R G, U87 | 227,455 3,50
nuganifor ne
resfduam ... 3%, 248 69, 216 Lo || 48,648 | B4, BGO 1.25

The total quantity of manganese and manganiferous
ores mined in the United States in 1889 was 916,200
long tons, valued at 8794,254, whereas in 1902 it had
risen to 1, 177,068 long tons, valued at $3,152,881, the
inerease heing coutined entirely to manganiferous ores,
the production of true manganese oves having decreased,

REVIEW OI' THE INDUSTRY BY STATIES.

The conditions swrrounding and affecting the pro-
duetion of manganese ores in different states are sum-
marized as follows:

rkansas—Manganese orves oceur chiefly in two dis-
tricts of Arkansas—(gn) the Batesville district, in Inde-
pendence and Tzard counties, in the northeastern part of
the state; and (b) in the southwestern section, extending
from Pulaski county on the east to Pope county and
Indian Territovy on the west, Themining in the latter
distriet has been limited and practically all of the ores
mined have come from the Batesville region, where they
oceur in residuary clays, derived from the decay of
limestone. '

Ore was discovered near Batesville about 1840, and in
1850 small quantities were sent to Boston, New York,
Philadelphia, and Chiecago. The maximum output was
in the year 1892, when 6,708 long tons were produced.
Lately, however, there has been a marked decline, for
although some of the ores of Arkansas carry satisfac-
tory percentages of manganese, their high phosphorus
content, in addition to the distances from points of con-
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sumption and the expense of mining, has rendered the
winning of many of them unprofitable.

In 1902, 82 tons of manganese ore were secured.
According to the Eleventh Census the amount of man-
ganese ore mined in Arkansas in 1889 was 2,598 tons.
The total production of the distriet from 1850 to 1902,
inclusive—some of the figures being estimates—was
49,974 tons. '

Californin.—California contains a number of deposits
of manganese ore, some of which are reported as of
high quality, and have heen largely employed in chlori-
nation works for the veduction of gold ores. In 1902
deposits in Alameda, San Joaquin, Santa Clara, and
Stanislaus counties were operated, the amount produced
being 846 tons. The quantity mined in 1880 was 53
tons, The total production of manganese ore in Cali-
fornia from 1874 to 1002, inclusive, as near as can be
ascertained, amounts to 11,358 tons, the production in
1902 being the maximum.

Coloradn.—A large amount of iron ore, which con-
tains & mixture of iron, manganese, and the precious
metals, is produced in Colorado. The greater portion
of this ore, which carries an insufficient amount of- the
precious metals to make it valuable oun that account,
is used as a flux in smelters, while some of that which
is higher in manganese content is forwarded to steel
works, where it is utilized in the manufacture of spie-
geleisen. The figures for the production of these classes
of ores, which have Deen included in the census report
on iron ores, are inserted here as an item of interest.
The comparison of the production in the year 1902 with
that of the census year 1889 is shown in the following
statement:

Produetion of manganiferous oves in Colorado: 1902 and 1889,

- 1002 | 1880
- (long tons).! (long tons),
Ot i e e et e e e 207,407 67, 002
Manganiferons iron ores used for producing splegel- | |
L) T 13,278 2,078
Manganiferons sllver ores .o i iiiee i i 194,132 G4, 987

Georgic.—The manganese ores of Georgia are won
from two districts—the Cartersville district, located
near the town of that name in Bartow county, and the
Cave Springs districet, in Floyd and Polk counties. The
deposits in the latter district have been but little
worked, nearly the entire production coming from the
Cartersville district. The mines which were active in the
year 1902 were all located there. Some of these man-
ganese orves are of good quality, but others contain com-
paratively high percentages of phosphorus and are lower
in manganese. The total amount of manganese ore ob-
tained in Georgia in 1902 was 8,500 long tons, while in

1889 it was 5,208 long tons, showing a decrease of 1,708
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tons, or 32.8 per cent. The total production ot this
district from 1866 to 1902, inclusive—the output for
gsome of the years being estimated—was 91,594 long
tons, the maximum production heing 9,024 long tons, in
1887,

Montana.—In previous years Montana has been an
unimportant contrihutor of manganese ove, but in 1902
a large quantity of ore was reported as mined, but not
shipped, from two deposits in thiy state. Although
most of this will not be immediately available for use,
the reported product is included in the statistical data.
The deposits are located at a considerable distance from
steel works, which are the largest consumers of this ore,
and unless satisfactory rail rates ave secured it is doubt-
ful whether this state will become an important producer
in the immediate future.

South  Curoling. ~As has heen stated, the 8§ tons
of manganese ore which were sceured near Greenwood,
in this state, were shipped as a sample; no systomatic
mining has heen reported,

Virginia.—Virginin was the most important pro-
ducer of manganese ore in the United States in 1884,
a tolal of 14,616 long tons being sccured.  Nearly all of
this came from the Crimora mine, located in Augusta
county, hut after a fow years this mine showed signs of
exhaustion and mining operations were suspended.
It has, however, been reopened in the hope of encoun-
tering new reserves of ore, and if these expectations
are realized the state may again hecome an important
contributor. The 1902 output was only 3,041 tons.
The aggregate production from 1880 to 1902, inelusive,
was 101,067 tons, the output of the year 1886, when
20,567 long tons were mined, being the maximum.

Table 10 is a detailed summary of the statistics of the
manganese industry for the United States, by states,
in 1902, ‘

DESCRIPTIVE.

Manganese is not found in a metallic state in nature,
but usually occurs as an oxide, enrbonate, or silicate in
combination with one or more of the other elements.
The oxides are the most common of manganese minerals,
but rhodonite and rhodochrosite—the silicate and the
carbonate—are frequently met. The commercially im-
portant ores are the oxides—pyrolusite, psilomelane,
braunite, manganite, hansmannite, and wad—hvief
deseriptions of which follow:

Pyrolusite, & peroxide or binoxide of manganese
(MnO,), is of an iron-black color, giving a black strenk
on atest plate, with a hardness of 2 to 2.5 and a speeific
gravity of 4.8 to 5. If pure, it would yield 63.2 per
cent of manganese and 36.8 per cent of oxygen., It is
used in the manufacture of ferrvomanganese, in the
production of chlorine, and in freeing glass from the
brown or green color.
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Psilomelane, one of the common ores of manganese,
usually oceurs associated with pyrolusite. It is also a
binoxide or peroxide of manganese, but contains vary-
ing amounts of combined water, and often potassium,
barium, and iron. It is generally mawssive (i. ¢., not
crystallized), has a hardness of 5 to 6 (much harder
than pyrolusite), and a speeifie gravity from 4 to 4.4
It is Dlack, steel-blue, or greenish-black in color. lIts
uses are the same as those of pyrolusite, and hy some
it is considered a hydrated variety of this wmineral.
The manganese contents range, when the ore is pure,
from 45 to 60 per cent.

Braunite is an anhydrous oxide of mangancse
(Mn,0,), usually containing silica. It is a black or
brownish-black ore, generally crystalline, giving the
same streak as pyvrolusite on the test plate and having
a submetallic luster. It has a hardness of 6 to 6.5 and
a specific gravity of £.8.  When pure, which is rarely
tho case, it contnins 69 per cent of metallic mangunese,

Manganite, & hydrous sesquioxide of manganese
(Mn,0O,H,0), is of a steel-black or iron-black color, with
2 lardness of 4 to 4.5 and a specific gravity of -3 to
4.4 When the water is vemoved from manganite it
changes to pyrolusite, hausmannite, or braunite; in
some cases the latter minerals are supposed to be
altered manganite, this Dbeing especially true of
Pyrolusite.

Hausmannite, a double protebinoxide of manganese
(Mn,0,), is of a brownish-hlack color and of a subme-
tallie luster, with a hardness of from 5 to 5.5 and a
specitic gravity of 4.7. It is a rare mineral, which, if
pure, would contain 721 per cent of mangancse and
29,9 per cent of oxygen,

Wad, or bog manganese, is an impure peroxide of
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wanganese, with peroxide of iron carrying from 10 to

over 25 per cent of water, often several per cent of oxide
of cobalt or copper, and sometimes nickel,  Its hardness
is from -1 to ¢ and its specific gravity 8 to 4. The
color varies from bhrown to black. It oceurs in irregu-
Inr masses in clay as solid beds several feet thick, but
on account of its fmpurities is seldom used as a source
of manganese, but is oceasionally employed as the base
for black or brown paint,

Both manganese and manganiferous ores are applied
to the industrial arts, their uses being summarized as
follows: As an alloy with ivon in the production of
ferromanganese and spiegeleisen manganese is em-
ployed in the conversion of iron into steel, It is also
alloyed with copper, either with or without iron in
manganese bronze, and with alwminum, zine, copper,
and silicon in silver hronze, and with aluminum, zine,
tin, lead, and magnesiam.

Manganese ove is employed as a flux in smelting’
precious metals; it is utilized as an oxidizer in chem-
jeal works in the manufacture of chlorine and bromine;
as 1 decolorizer of glass and also for coloring ity as a
drier for varnishes and paints; for Leclanche battories
in the preparation of oxyveen in a small ways in the
manufacture of disinfeeting permanganates, ote, 1t is
also used as coloving materind in printing, in pottery
and brick, and for green and violet paints.  Some
varietios of manganese ove ure also utilized in a limited
way in medicine, in chemical lnhoratories, and in jewelry
manufacture,

Most of the manganiferous ores are applied either to
the production of spicgeleisen or as an integral part of
the charge of an iron producing plant, or are fed to
silver smelters as o flux,
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, Tasue 10.—DETAILED SUMMARY: 1902,
| United || Call- | Geor- | Vir- oﬁﬂ-r
States, !| fornda. | gla. | ginin, stites !
!
Numberof Mines.cvee v iieerianeranaas 19 ! i} 6 4 Average number of wage-earners af
Number of operators . ...l it 3 8 6 4 speclfied dadly rates of puy—Cont'd,
Charaeter of orgcun/ulinn' Miners—

Individual ..., 8 2 2 1 3 $1.00 to$1.24. lLtl Cerreeaes

165 6 1) SR i | P 1 3 1 $1.25 to $1.49.. .

Incorporated company 6 1 ¢ 2. $1.60 to $1.74..

Salaried officials, elerks, ¢te.: $2.50 to 82,74 ..

Total number ..... . 18 Heeonen 10 1 §3.50 to §3,74

Total salaries..... L) $9,895 ||........ 2,064 | §1,241 | $2,190 Miners' helpers—
Superintendents, mmmgms $1L00 LO¥L2d . oot

foremen, surveyors, ete,— $1.26 t0 $1.49.oenneniiiiiiial,
Number..... DI | P a i 1 Boys under 16 years—
Snlaries. ... IR A O, $2,174 | $2,000 | §2,190 Less than $0.50 ... .
Foremen below ! $0.60 10 $O74 . oo et
Number . . A j. K 1 4 .. All nchm wngg ORINCTS—
Snlaries. . co-l 81,660 [ oo RB0 | $1,110 .. $1.00 to § .
Clerks— | $1.26 to 31 49
Number......ooeeniiiiinn 2 flevnennns : 1 | FP $1.50 to $1.74..
Salaries cooiviiieineiiiaan $48L Jl.eaenlns COEMo $141 o Average number ol wi
Wage-earners: | pl Eoﬂ during cach month;

Agpregate average numbelr ... 194 71 62 113 9 Men 16 yenrs and over—

AZBrogate WagEeS . iivaieraaeaiinas B74L0%E ) 84,740 $21, 161 [§33,908 | §16, 120 January
Above ground— | February ...

Total average munhur 125 P 1 80 T8 |eenenens March......
Total Wages . .oemeeenannnes ﬁhll 479 [1 81,500 $17, 561 (g2, 418 ..., April.......
Engineers, firemen, H May......
and other mechan ‘ June........
{eg— \ July ...
Avernge number .. 1 3 | I 17 leioa. August |
Wages...o.... cee o B0 086 §..o..es. | g5, 950 | 85,781 |........ soptunher
Miners— October .
Avornge nuu\l)cr Bi] 3 25 6 |eeeanens November ..
Wages . ooeui b *1-1‘3, 245 1 §1,500 | 88,700 | $L,080 ..., December ..., cees
Boysunder 16 yun\— Boys under 16 yen
Average number, . Wl [ 3 PO B 10 103 110 A
WageS . ooviininnns SL,304 . .eeeens [ogunt ] &40 ool .on February . v
All other wage-earn- | Mareh.....
erE— ! April
Average number . A 406 §.... Moy
WREELS o v mh 8h $LL, 262 |.... June
Below ground— July.... .
Total average number.. ... 69 b} 12 A 12 August , .. .
Total Wages ..o...oiviiennn B8, 445 || $3, 240 | 3,600 [$11, 486 | 815,120 September .
Miners— October .. .
A\'ngL number .. 63 3 12 86 12 November .
[Ty #81, 810 1 §2,700 | §3,600 | $9, 800 | $16, 120 December coviiniivieenaennann,
Miners' helnms~— Miseellaneous ucp(.m
Average number .. b b P L 1 P
WageH oot inriann 884, #0540 ] ........ Ft 0 § T O, Royaltles and rent of mine
All other wage-enrn- ; and mining plant....... veas
ers— i Rent of offices, 1uxes, insur-
Average number.. ¢ Jho.. anee, interest, nnd all other
i Wages.oovevennnnnn $1, 251 1,251 |........ BUTATION o eoeeeenanene ..
Avernge number of wage-earners at ‘ Cost of supplics and materials.. ... ..
specified daily rates of pay: i Troduet:

Engincers— Quuntil) TONE MY, e caaas
$L00 to $LA ...l VRO 201 eeertuennennsommmnnneiees
$1.25 to $1,49 l'owu' owned;

CB200t0 8224, i Tgines, slenun—

Firemen— Number.....
$1.00 oL ..., . Horsepower
$2,00 to §2.24 .

Machinists, blacksmiths, car) ;

tors, und ulhu' mechanics—
2 2 - 2
3 1

United
States.

$3, 840
1, %96
$1, 849
S17, 228
16,477
$177, 011

11
il

TIncludes operators di‘ltlib\lt@(‘l as follows: Arkansas

43,
y <

Montana, 1; South Carolin

n, 1.

sali-
fornia,

Geor-
gia.

2, 916

$1, 810
0, S

3,700

840
175 1§20, 830

4
162

$1, 575

Vir-
ginia,

4

1
8600
$121

174
$8, 001
3,041
Fo0, delid

1902

All
other
slatesd

$250
$1,210

0, 050
£117, 462

|

-

e E————t T
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LEAD AND

ZINC ORE. :

By Isaac A. Hourwricn, Ph, D.

The present report deals only with mines producing
nonavgentiferous lead and zine ores. The statistices
relative to the production of lead and zine incidental to
mining for gold and silver are treated in the report on
gold and silver.

The combination of the mining and smelting of lead
in carly times precluded separate statistics for cach
process.  The census datn relating specitically to lead
mining were first presented in 1870, Tho carliest men-
tion of zine ore in census reports was in 1860, when
2 mines were reported with 52 employees and a value
of product aggregating $72,600. Lead and zine mining
was reported at the census of 1870, and at the two sub-
sequent censuses. Differences in the scope of the in-
quiry, and in the method of presenting the results,
materially impair the value of the statistics of all these
years for comparative purposes. At the Eleventh
Census no statisties of wages, or of other expenditures,
were shown for the zine mines of southwestern Mis-
souri; only the output, amounting to 186,262,308
pounds, valued at $2,024,057, was veported for that dis-
trict. The statistics of the Eleventh Census are, there-
fore, omitted from the comparative summary given in
the following table:

TasLe Lo—Comparative summary: 1902, 1880, and 1870,

1902 1880
'

Number of mines............. everreenaae 559 2006 ’ a7
Number of operalors. ... ..vecveeeerneee, bh7 (2) (%)
Salaried officinls, elerks, ¢

Nwmnber. 010 420 9

BAINTICS v ca e e $826, R27 ) E"‘)
Wage-eprners:

Average nmber. 7,063 1,714

Wages .. 4 $2, 640, 266 $600, 628
Contract wor L 607 L] 2
Miseellaneous §2, 082, 001 (%) §:
(}Yost of supplies and ma 2,511, 675 $331, 070 78, GR7
Value of product .| 4814, 600,177 | $8,887,161 | $1, 524, 884

1 Esinblishments,

¢ Not reported.

J8alaries included in wages,

4Includes $83,781, value of produet of custom mills, and $1,018,810, for which
the number of mines was not reported.

In order to make the data of the Eleventh Consus
comparable with those of the Twelfth, o summary of
all mines, exclusive of the zine mines of Missouri, is
presented for the two years in the following table:

TABLE 2.—Comparative swummary, evclusive of zine mines tu Missouri:
189022 cand 1888,

190 I 889

NIDEr OF M. L ee e it iencmreensrnans TPV i) (1)

JST10 1195 TC PR F0eL, 836 Y82, U
Wages. ..., $2, 02, 821 81,220, 766
Conteaet work $, 01 S, (1Y
Miseellaneous ¢ SO . §14A, SRR $242, h10
Cost of supplies and mal 1, 108, 120 F107, W8
Value of product o 5 718,600 82,780, 192

INat reported,

Sdninries of foremen ineluded {n wagos,

The total number of lead and zine mines reported for
the United States in 100% is 559, and the total number
of operators 557; the difference reprosents 2 incorpo-
rated companies in Virginia that operated iron mines in
conneetion with zine mines and are included in the report
on iron mines; the statisties for the zine mines, how-
ever, except those of capitalization, were sogregated
and are shown in thisg report.

Because of the proevalence of the leasing system in
the operation of the lead and zine mines, the terms
“mine” and ** operator are indefinite in their meaning.
The unit of these tables represents every operation
for which a separate return was made. If the Jand was
operated by its owner, the owner’s report wasincluded
in the tables. Leasing companies whose business was
confined to distributing land in small lots among oper-
ators and to drawing royalties, were not included in the
general tables, unless some hired labor was employed hy
them in developing the mines. [f the land was operated
by a lessee with the help of hired labor, the lessee’s
report was tabulated. The numerous small sublessees,
personally working in the mines, asa rule did not report;
only 56 operators of that class made returns, and the

(4+45)
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statistics for these are included in thetables. The share
contributed by this class of small operators to the lead

and zine production of Kansas and Missouri is shown:
in the following table:

Tasre 8.—DISTRIBUTION OF THE VALUE OF THE LEAD AND ZINC PRODUCTION OF KANSAS AND MISSOURI BY
CLASS OF OPERATORS: 1902.

KANSAS. MISSOURI,

CLASS DI OPERATOR.

Total, I(;(f”'t(‘;ﬁﬂt Lend ore, | Zine ore, Total, E%‘;gﬁ\‘{t Lead ore. | Zine ore,
B3 71 N JOUTUU #707, 026 100, 0 [ $163, 084 $648, 042 $12, 518,021 100.0 || 85,520,211 | §06, %2, 810
OPEIUEOTS TEPOTHIE . .. ev e e eeeeee e eeeee e eeeeer e aaeeeeas om0 | 486 67,144 | 2770 | 20,400 881 83,9 || 5,073,868 | 5423521
Sublessees DOt PePOTIINE <. viiet i o eiarrtratreaerernantaanaaaaes 364, 083 A1, 8 ‘ 95, M0 268, 148 2,018,187 16.1 146, 848 1, h60, 289

1 Exelusive of the produetion

Of the 357 operators reporting, only 90 owned the
mines they operated, 461 were first lessees or sublessees,
and 6 failed to report as to ownership. = The Missouri
lead and zinc mine ingpector’s list of mines enumerates
151 Iandowners; according to census returns for Mis-
souri, 61 operators were owners of the lands they oper-
ated, which leaves 90 landowners whose mines were
operated under the leasing system. The above number
of lessees and sublessees does not include the numerons
class of small sublessees who do the work themselves
with pick and shovel. The number of such sublessces
reported by landowners was 638, of whom 682 were
reported from Missouri. This number, however, is
very far from complete, an accurate count heing pre-
cluded by the shifting character of this class of miners.

The unincorporated form of business organization
was the prevailing form among operators. There were
in all 398 unincorporated concerns and 161 corporations
directly engaged in operating the mines. Judged by
the volume of production, the corporations held a place
of greater prominence in the lead-zine mining industry
than that held by unincorporated operators.

The share of each class of operators in the total pro-
duction and the average output per mine are shown in
the following table:

© Tapun d.—Classificntion of lead and zine mines, by character of
ownership: 1902,

PRODUCT.

) ; Number
CHARACTER OF OWNERSHIP, of mines.

” Value, | Dor cent| Avernge

of total, [per mine,

659 || $14,0600,177 1000 | 1422,605

161 8,823,150

60,4 64, 802

328 3,073,822 211 9,516

66 670,201 4,6 10,166

9 110,185 0.8 13,243

Form. not reported........ooievi]eaeiiiiin, 1,913,810 i &0 N OO

“1Exelusive of those for which character of arganization was not reported,

A summary for incorporated and unincorporated
operators is presented in the following table:

of custom nills valued at $738,189.

Tantr Bo—Swmmary for incorporated and uninenrporated operatore:

1902,
) Incorpo- | Unincorpo-
Total, rated. mted.l
Number of mines......oioieniien.o. 1569 1161 308
LIRS $826, 827 §634,177 $192, 150
Wages....... Ceareererieeiiae B4, 320, 271 $2, 928, 788 $1,400, 483
Contraet Work.......oioiiiiiaenannaa. 108, 607 $19, 003 $58, 704
Miscellaneous expenses, exelusive of

roynlities, . $506, 633 $512, 319 854, 314
Royalties.. ceee $1, 625, 368 $584, 149 $041, 210
Work on sh produ $284, 461 $189, 597 $14, 804
Cost of supplies nnd mat $2, 611, 657 $1,771,672 $730, 985
an\%e oli product, total o 2514, 800,177 || P§8, 820,150 | 485,777,018

LG
Quantity, short tons.......... 6132, 830 6100, 409 20, 921
u Valll cvicererinrnenanannanes $6, 850, 721 §4, 530, 281 $1, 320, 440

AN TE
Quantity, short tons.......... 0407, 832 0328, 570 164, 6
Value coviv e, 88, 66h, 670 4,277, 660 £4, 38K, 015

Includes 2 corporations whose eapitalization is reported nnder fron ore.

Ineludes $88,781, value of product from custom mills,

3 Ineludes $15,218, value of produet from eustom mills,

4 Includes §68,668, value of produet from eustom mills,

Lnl Inceludes 10,028 tong, valued at $182,231, product of small operalors nog re-
porting. :
L‘;In(tllulos 60,088 tons, valued at $1,838,648, produet of small opertors ot re-
porting, .

From the preceding table the average value per ton
of lead ore is computed to be $44 for the product of all
mines, $43 for incorporated and $49 for unincorporated
operators.  Average values of zine ore drawn from the
preceding statement would be misleading, inasmuch as
the quantity and the value of zinc ore for incorpornted
companies and, consequently, for all minesin the United
States, are affected by the veturns of 8 large eastern
mines—1 in New Jersey and 2 in Virginia—that produce
low grade ore. In the following statement these mines
are eliminated, and the average values, relating only to
western ores, which are approximately of the same
grade, disclose no substantial difference between incor-
porated and unincorporated forms of ownership:

Quantity und value of high grade zine ore, mined by incorporated and
unincorporated operators: 1902.

Short Avorage
C ITER OF NERSHID, ¥ yalue *
HARACTER OF OWNERSHIT toms, Value, PEr ton,

Total

289, 800, | $8, 022, Hh22 $27. 68
Incorporated......... _.].23,' @' '”8. . ) 2“9“6%
Unincorporated 164,756 | 4,888,015 26,65

f
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Capital stock of incorporated companies.—The capitalization of the incorporated companies is shown in the

following table:

Tasne G.—CAPITALIZATION OF INCORPORATED COMPANIES: 1902,

gt'&{g;d‘ Colorado. | Tlinois. | Kaevsas, | Missourl, | Wisednsin, A,}tlu‘t’g}";‘
Number of incor{mmted COMPANIEE. . eeeiiiii e iaeaeiaeenanen, 159 1 4 8 120 15 2
(':ﬂ[)lé;:;) isttrlx)lb}ft (l)l(l'll: honds Issued ..o iii i s #01, 826, 801 $600,000 |  $380, 000 $826,000 [ £34, 068, 801 $268,000 |  $14, 850, 00D
Total puthorized—
Number of Shares. ......oovoveiriiiiniiiiita i 8,612, 702 1,000, 000 260, 300 531, 500 0,195, 822 231, 670 108, 500
Tot{ﬁtg;q‘l'llg&f— ............... #69, 428, 200 #1, 000, 000 $330, 000 $726,000 | $46, 606, 200 $362, 000 $10, 350, 000
Number of shar 6,198, 200 600, 000 250, 300 16, 500 4, 58, 820 142, 670 108, 500
Par value.... $40, 923, 641 $600,000 |  $380,000 |  $710,000 | $38,670,041 | $263,000 | $10, 350, 000
Di\'%}g;;lc;? (R;u $2,600,010 {|..oovvviiiiiiifiriacnannen, #3, 016 $879, 600 $17, 500 $1, 600, 000
Authorized—
Number of SDAres.....cvcovviiiriennirscrionanans 8,841, 002 1,000, 000 250, 800 631, 500 0, 225, 022 281, 670 108, 00
Iqqule)gr Valle o e R RISREEELE $66, 880, 200 $1, 000, 000 $330, 000 $725,000 | $483, 628,200 $362, 000 $10, 860, 000
Number of Bhares..cocvveeveiiiirenrnaieiennnan, B, 978, 520 400, 000 250, 300 516, 00 +, 860, (B0 142, 670 108, 600
Parvalue................ 13,551, 286 $600,000 | $380,000 |  $710,000 | $31,208,286 |  $268,000 |  $10, 850, 000
Preicrrcr()iivmcﬂds paid F2,446,475 I oo iivinine e $3,015 F825, 060 $17, 600 #1, 600, 000
Authorized—
Number of shares 370, 800 270, 800
Par value $3, 048,000 |i. . $3, 048,000 |..
Issued—
Number of shares R VR 204,778
Par value....... $2,872, 8065 |1, . $2, 872, 350
Dividends paid $58, 540 $558, 540
RBonds:
Authborized—
NUDDET. ottt et et erna i n s . I8 (1o 340 4,000 1, 10, (00
Is ujgg.r 1) L L FELETH,000 (1 .orieiiiieiii]orermnneanns $115, 000 $2,460,000 |oveeuneeann, $10, 000, 000
S1e0—
NI DT s e et et aerierae e aeerirtsaaacaneencasnrarsnracen i 0, Bl 340 9, 500 “f, 000
Parvalue.... . 5,408,200 [ . $116, 000 $1, 268,200 |, . &4, 000, (00
© Interest paid. - caen el 220, 200 $4, b00 |nu, 800 1., $160, 000
Agsessments levied. oo et e L 1 O P N F64,081 1 $IB000 ...l cee

I addition there wore 2 ingorporated eompanies owning 2 mines in Vivginia, and also owning and operating izon ore mines in West Virginia,  The eapltali-
zation of these companies is reported under iron ore, since the eapitallzation for cach Industry ean not he segregatod,

2Includes 1in New Jersey and 1 in New York.

The division of the capital stock into connnon and
preferred is not in general use among the lead and zine
mining corporations. In the following statement the
159 operating companies are grouped in accordance
with the clags of stock reported by them:

Incorporated companics grouped by class of stock: 1902

i
l Number

AMOUNT ISSUED,
of incor- e e
CLASS OF STOCK, porated
rom- Total Common, | Preforre

panies, ' ! ' - '
$45,028,641 || $43,551, 286 | $2, 872, 350
Baoth common and preferred, 14 8, 760, 661 63, 38R, 806 2, 872, 858
Common only.............. 146 37,162, 980 37,162,080 [...........

The total honded indebtedness reported was: Author-
ized, $12,575,000; issued, §5,408,250; the interest paid
was $226,200. Among the companies for which a
bonded indebtedness was reported were 2 companies
whose capital stock and bonds represented manufactur-
ing plants in addition to mining property. With these
companies eliminated, there were in all 7 mining com-
panies with an authorized bonded indebtedness aggre-

eating $2,5925,000, of which honds to the value of
$1,358,250 had been issued. One of these companies
reported  $200,000 as authorized but none issued; 4
roported an authorized indebtedness of $1,265,000, of
which $1,220,000 was issued. The interest paid
amounted to $63,200, the average rate being 5.2 per
cent; 2 companies paid no interest on outstanding
honds during the year,

Few companies in the lead-zine mining industry lev-
iod agsessmonts,  In 1902, 12 companies, 11 in Missouri
and 1 in Wisconsin, reported total assessments since
organization amounting to $79,531.

Of the 159 incorporated companies, only 45 declared
dividends in 1902. Of this number, 8 companies op-
eruted smelting and other manufacturing establish-
ments in connection with their mines, and their
reported capitalization and dividends embraced their
entire operations. The following table shows the capi-
talization and dividends of the 42 mining companies
by which dividends were paid in 1902, exclusive of the
8 engaged in other business beside mining, and also
the capitalization of the 114 companies by which no
dividends were declared in 1902.

’
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TapLe T.—INCORPORATED COMPANIES, DIVIDEND AND NONDIVIDEND PAYING, BY KIND OF STOCK: 1902
AUTLIORIZED, 1SSUKD, ‘l
.
Par value. Par value, Dividends
CLASS. Numberof | T Numberof o ;}itiarest
sllmre? Average sl}mru;x Average b
or bonds. m, er or bonds, " wr
Tatal, hire Potal s{mm
or bondl, ar hond,
Dlviduld paying companies:
T B17,267,000 [..oiivioiiliiiaiiaiiian. B1L, 408,650 f...ouo. .. §672, 1A
Comm()n stock 2,447, 850 14, 767, 000 $6.08 1, 490, 955 ¢, ROR, 400 $6. /8 618, 975
. Preferred stock &9, 000 2, 300, 000 205, 84 63, 768 1, GHU, 160 25, 88 63, 0
Bonds.......... 400 200, 000 600,00 {l.eeeeniiariddonnaaiininin, ves
Com rmles paying no di
........................................... 28,101,200 | vvemnnnanf 21, 568, 341
Common stoek . £, 684, 642 28, 123, 200 4,42 (| 4,497,571 19, 492, 886
Preferred stock. weaaan N . 181, 800 748, 000 4. 09 lﬁl 006 722, 200 N cees
10 4 T T 4,690 2, 325, 000 495, 74 2 670 1, 868, 260 706, 84 (8, 200

1Exelusive of § companies engaged in manufueturing g well us mining,

~ Of the 42 dividend paying companies whose dividends
are shown in the preceding table, there were only 5
with both preferred and common stock; of these only 1
company declared dividends on both elasses of stock,
while 4 paid dividends on preferred stock alone. The
average rate of dividends on preferred stock was 3.2
per cent. The 38 companies which declared dividends
on common stock had an authorized capitalization of
$11,957,000, divided into $10,957,000 common, and

$1,000,000 preferred; of this the amount outstanding
The:

was $6,008,400 common and $425,550 preferred.
average mtc of dividends paid by these compameq on
their common stock was 10,3 per cent.

The census returns furnish no data for determining
the net profits earned in mining, since the excess of the
value of the product over the expenses reported is not
an indication of actual profit; yet some datn bearing
indirectly on the subject are found in the returns of the
dividend paying companies. The payment of dividends
by a company may ordinarily be taken as a proof of
suceessful operation.  Certainly it must not be agsumed
that the dividends paid during one year arve derived
from the profits of the same year, nor that the failure
to declare
dence of unprofitable mining. In the first case, the
dividends may vepresent the accumulated earnings of
former years, while in the second, the surplus may
bave been invested in the acquisition of new property,
in the erection of new plants, ete. - With these qualifi-
cations, the following comparative summary is pre-
sented:

a dividend during a certain year is an evi-

TanLe 8.—Swmmary for dividend paying and nondividend paying

companies: 1902,
PP Nondivi-
Imznr[mrixtcgl Dﬁ.‘g,‘}ﬁgd dend
COMPATUCRT 1o mpanies, (.'n})x?p!eﬁ]zii‘res.
Number of companies 150 42 114
anlaries 504, 016 $243, 181 _§300, 835
$2,713, 993 3051, ROR | 8L, 762, 128
$19, 108 821, 877 §a7, 720
Work on shar $1R89, 597 F184, 77 .-
Royalties ooovvanvuenann, 350’7 anL $278, 119 836
M!uoolh\nun
nltios.... $405, 809 §87, 480 FI0R, 320
Cost of supplies and materials #1, 612, 098 $731, 348 388D, 7.
Value of produet .......eool.. oo TER, 174, 181 1| $8,502, 800 34,671, “JL
T&vmlnge value per company. .o, caen.. .. $62, 899 $4 3 402 10, 076
Lead:
Quantity, short tons...... . veweeaanen 106, 085 33, 049 71,136
R . §4,526, 081 || $1,475,880 | §3,049,192
7t Average value per ton $48.06 $18,47 812,86
10¢
Q\mmlt) short tons.....ooiviiniaen 124,919 09, 458 09, 466
Value oo #3, ()'V% 882 1§, 007,001 | $1,600, 881
Avuorage value per ton ... N 24, a8, 97
A 1 t ] 29,00 §20,19 #an, 07

1 I“cohmi\u nf ‘1 (‘()m}mnl(“i onga, uﬂ in mmmfﬂ.('huing ns \\'ull a8 miniug
#Ineludes product of custom mills.

It appears from the preceding table that the dividend
paying companies enjoyed no advantage either in the
grade of their ore or in the marketing of the same,
since the average prices received hy them did not per-
ceptibly differ from those generally prevailing in 1902,
But the two classes differed in the volume of production;
the average for dividend paying compzuuos was fwice
as large as that for the nondividend paying companies,
the average being $83,402 and $40,976, vespectively.

Linployees and wages—The following table shows
the average number of wage-enrners employed during
each month, by states and territories:
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Tanie 9.—dverage mumber of wage-earners employed during each The number of salaried officials, clerks, ote,, for the
month, by siates and territories: 1902 559 mines reporting was 910, or an average of 1.6 to a
' mine. Of these 76 were salaried oflicials of corpora-
| ‘ - ol | tions. Since the total number of corporations was 161,
United | Colo- - Towa. Kan- S}‘){}iﬁ;' Z(i)ll?: smis it' appears that more than one-half of them had no sala-
) et 1'10;(} officials.
R N The average number of wage-earners was 7,881, or 14
Men 16 years and over: to a mine. The aggregate wages paid amounted to
i’shlﬁl;{:ﬁ’;iv""'ffiiﬁii ol 1w g}gg | $4,829,271,  Miners working in the mines on shares
ﬁi},‘;ﬁ“ e LB M STl el 4r | are nob included in the general tables.

Tz A I 33%8 s o In any analysis of these figures it must be borne in
Rt AT S F B oam| 39| 5% | mind that the above number of wage-earners is an
epiembe MWLl mE b mrl B8 1 avernge computed on the basis of 300 working days,
Bovembe GE| W) ame) ALl M and is not identical with the actual number of persons
By ! I ol who carned the amount of wages veported. The aver-
Februuty oooovoene| BT 2 age per wage-earner accordingly represents the cost of
e astost I LSty N ooty one man’s labor power to the employer, and this cost is
e el Bl Bl not, identieal with the average annual earnings. For
.{‘g;ﬁt}:‘,ﬁ,,( o I T3 OO IO A the purpose of estimating the earning capacity of wage-

A M Bl earners, averagoe daily rates should be consulted.
December........... e IR Rl i In the following table the distribution of the wage-
tIneludes operators as f()]lmw Arizonn, 1; Kentueky, 1; New Jemsey, 13 | CRITICTS aceording to daily rates of pay is shown for the

New Mexico, 1; New York, 1; Virginia (2 miuoq operators wpmtud under iron

ore). various oceupuations:
TanLe 10.—DISTRIBUTION OF WAGE-FARNERS ACCORDING TO DAILY RATES OF PAY, BY OCCUPATIONS: 1902,
MACILINIST, -
. . o TIMBERMEN , . ALL OTHER
ALL OCOURA- | v INBERY, FIREMEN, <‘1 MINERN, MIR LI AND TRAUKR | NOVE UNDER WAL
TTIONS, AND OTILER JIELPERK, LAYERS, 16 YEARS. EARNERS,
MECHANICS,
RATE PER 1))1\\'
(DOLLARS). s e e S
Aver- Aver Aver- Aver- Aver- Aver- Aver- Avers Aver-
Sl Per Ter Por Per Por Per Poy Puor Tar
nge’ | oontof || B8 eengof| MEY [uent of| 8% |eentof| BEC teentof| BBC feontor| MB¢ leentor| MY lamtof] 8% Jeent of
num- | ¢ num- | EREOT . | €€ - |Gt OE gy O nm- | num- [*¢ num- ¢ nm-
bL‘]l!. total. hm‘l tatal, | | total, ’}}H‘" total, 1:01'. total, { I [totad, | AN wtal, | R total, {)m“ total,
Total cooiveiiine. 17,881 | 100.0 498 | 100,0 224 | 100,0 397 F100,0 | 3,800 | 100.0 an8 | 100,0 8¢ 100,0 801 100.0 | 4,708
Luss than 0.50 b e :
0.50 to 0.74 14 o1
0.75 to 0,99 7 0.1
1.00 to 1,24 165 4.0
1.95 to 1.49 1,871 25, 6
1.50 to 1,74.. 2, 083 27,7
L ol N (83 8.1
Q00t02.24.hiiianans 2,801 21,1
PRI CT R B 788 7.7
26002 T e 300 17
210299, ..l 26 0.4
3.00 to 3.24.. 1438 8.4
3.26 to 8.49.. 10 0.2
3.050 to 8.4 4
376 103.99.... 1
4000424 .0iinnnnnen. 1

1Ineludes 2 wage-carners paid by the ton, for whom avernge dnily wages ave shown,

2 Less than one-tenth of 1 per cent,

In the above table 6,008 wage-earners, or 76.2 per
cent of the total number, are included under the two
heads “miners” and ““all other wage-earners,” It will
be noticed also that there is comparatively little differ-
ence in the range of wages for the several classes of
employees.

30223—04——29

Ot the total number of wage-earners, 7,196, or 91.8
per cent, recoived hetween $1.95 and 82,49 per day. Of
those classed ag miners the proportion included between
those rates was even greater, constituting 95.4 pex cent
of all'the miners. The number of miners who received
$1.50 per day was evidently very large, as was also that
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of those who were paid $2 per day, for 27.5 per cent are
included in the group $1.50 to $1.74 and 36.9 per cent
in the group %2 to $2.24.

There were (58 men reported as miners’ helpers.
The daily rates of pay for 485 of them, 73.7 per cent of
the total number, were between $1.25 and $1.74.  Only
36 men were reported as timbermen and track layers;
the rates of pay for 84 of these men ranged from $1.25
to $2.24. Most of the men employed as firemen re-
ceived between $1.24 and $2.24 per day; 91.5 per cent
of the total number was included between those rates.
The rate at which the greatest number were employed
was probably $1.50, since 46.4 per cent are included in
the group $1.50 to $1.74. For engineers, machinists,
and other mechanics wages were somewhat higher. Of
the engineers, 98.7 per cent, and of the machinists and
other mechanies, 89.3 per cent, were pzud between $1.50
and $2.74 per day.

There were 30 boys under 16 years reported as em-
ployed in lead and zine mines, 28 of them from Mis-
sourl. Of these boys, 12 were paid between 50 and 74
cents per day, 5 were paid less than 50 cents, while 5
received between 75 and 99 cents, and 8 received $1 ov
over,

The proportion of the employees included under the
head of ““all other wage-earners” is very large, but
the range of wages differed very little from that 1()1‘ the
balance of the wage-earners, 4.1 per cent of the total
number having received between 1 and $2.49 per day.

Contract mining, i. e., working at a stated rate per
ton, Is exceptional in lead-zine mining; according to the
reports a total of $266 was paid for such work during
the year, and this amount has been included in the

MINES AND

QUARRIES.

general tables. In those mines, however, where the
landowner or first lessee is also the buyer of all ore
mined by the sublessees, the latter are virtually wage-
earners paid by the ton. The total number of such
sublessees reported was 638 and the total amount paid
to them was $284,461; out of this amount they were
required to furnish their own supplies.

The total number of men engaged in mining can not
be ascertained with accuracy. The lead and zine mine
inspector of Missouri reported 11,358 men employed in
.all capacities at the lead and zinc mines; he explained,
however, that ‘it must not be understood that this
number is employed continuously, as quite a number of
farmers mine in many counties when not engaged in
farm work.”' The census returns from the lead and
zine mines of Missouri show an average of 6,612 wage-
earners and 777 salaried employees, in all 7,889 persons.
The average number of the census is the number that
would be required at continuous employment for 300
days in the year to produee the quantity of ove reported.
The twd numbers are incommensurate; the difference
between them, 8,969 persons, would be much in excess
of the average number of miners working on shares, as
well as of the actual number of such miners who at one
time or another during the year perform some work in
the mines. Taking the value of ore produced as a hasis,
the average number of such miners could be estimated
for VIlssoun at about 1,300 meun.

The following table shows lead and zine mines classitied
by the length of time in ()1)(\1'ution duriug the year, so
mr a8 1'eports were made in this pnrlwular

! Hl\t(*mth Annual Rt,pmt nf llw State mml mul Zing "\[mu Iu-

spector of Missouri, page 16,

1

Tapne 11.—LEAD AND ZINC MINES, CLASSIFIED BY NUMBER OF DAYS IN OPERATION, BY STATES AND
TERRITORIES: 1902,
N
DAYS IN OPERATION,
8TATE OR TERRITORY, | Tolal, ] ~
4007151t 60, | 61 to 90, |91 to 120, | 12110150, 151 t0 180, 161 10210 211 t0240. 241 L0270,/ 271 10 300, [BUL L0 B30, 331 to 365, wl;ur'l‘m
United States..... it 25 44 40 il 42 31 50 50 i) 108 R 4 13
Colorada
Illinois.
Iowa ...
Kansas. ..
Missourl .......
New Jersey ....
Now York......
Virginia........ .
Wiscongin......-..c.....

All other states and
territories’?

1Inc]udea Au.(oum 1; Kentu(,k) 1; New Mexico, 1,
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Mechanical power.—Steam was the prevailing kind of
power in 1902, There were 1,060 steam engines, 45
electric motors, 32 gas or gasoline engines, 8 water
wheels, and 39 other power generators in use during the
yvear. Renting of power was practically unknown; the
total number of horsepower supplied to other estab-
lishments by the operators reporting was 91, and the
total supplied to the mines by other establishments was
199, while a total of 41,901 horsepower was owned.
The progress in this respect within the last three dec-
ades is shown in the following table, by states and ter-
ritories:

Tarrr 12.—Steam engines, by slates and ferritories: 1902, 1880,

and 1870.
1902 1880 1870
STATE OR TERRITORY.
Num- | Horse- || Num- | Horse- || Num- | ITorse-
ber. |power. |l ber. |power.l] ber, {power -
United States. ... . 1,060 | 88,616 167 | 6,739 21 AR
LA0E0eTs) - T g 864 3 240 1 20
Iowa ....... FO P 1 265 1 40
Kansos ., ... 2, 612 14 2068 leaeeiideaaaaas
Missonri.... 82,958 T18 | 2,806 2 73
Wisconsgin....ooooooiiiiieion, 617 3 3 o i)
All otherstatesand territoriest. 2H | 2,170 28 1 3,864 13 736

1Inelndes the following states and tereitories: 1002; Arizona, (tulurml(;.‘ ;;;x'\\;
Jersoy, Now York, and Virginia, 1880: New Jersey, Pennsylvania, and Ten-
nessec, 1870 North Carolina and ennsylvania.

Lroduction.~In 1902 the dressing of the ore was
done at the mine in nearly every case. Of the 55
concerns reporting, 525 were equipped with concen-
trating plants or hand jigs, 16 were ¢ustom mills, and
18 made no report as to equipment for treating the
ore, presumably having no facilities for dressing their
ore at the mine,

The total reported value of the product of the lead
and zinc mines and mills in 1902 was $14,600,177.

TanLe 13,
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This amount was made up as shown in the following
statement:

Value of the lead and zine product: 1908,
Produetion of mines:

Lead ore . $5,850, 721
Zing are 8§, 6658, 675
O s s tes ittt e eaereaaneanreserareareerorannnns §14, 616, 306
Produetion of custom mills:
Earned for custom Work .ueeeiiiiieiiiiai e 84, 809
(0] ST 10 [ 122, 644
b N 156, 065
Deduct cost of ore purehased co.ooviviieiir i eieiiaaan 78,174
NELVIIIC. Lo iire ittt cri e sereeerritinstaareansans 43,761
Total, mines and mills.....o.ovnen, e te e et aarierararirrenas $14, 600, 177

While the production of custom mills adds to the
value of the ore treated, it can not, theoretically at -
least, add anything to the quantity of the product; it
would therefore be a duplication to add the product of
the mills to that of the mines. In actual practice a
portion of the product of the custom mills was recov-
ered from ““sludge,” i, e, mill refuse purchased from
the neighboring mines equipped with mills, The re-
ports of the latter are assumed to include the value
realized from the sale of sludge; it is, however, by no
means certain that these values are included in all cases.
The sludge iy considered of little valuey it is usually
sold for a lumyp sum, without much regard to quantity.
It is possible, therefore, that by deducting the value of
purchased ove from the total value of the produet the
value of the lead and zine product may have bheen under-
rated.  Likewise, by omitting from the quantity of the
product shown in Table 13, the output of custom mills,
the total production may have heen underrated.  Still,
as the gross value of all the ore sold by the milly
amounted to only $122,6:46, or less than L per cent of
the total production of the lead-zine mines, the error
may he treated as a negligible quantity.

The quantity, total value, and average value per ton
of lead and zine ore produced in 1902 are shown by
states and territories in the following table:

QUANTITY, TOTAL VALUE, AND AVERAGE VALUE PER TON OF LEAD AND ZINC ORE, BY STATES AND

TERRITORIES: 1902,

TOTAL, ! LEAD ORR, ZINC ORE,
STATH OR TERRITORY
’ N Average ! ¢ Avorage
Value, {:’f’t(‘"‘"’;t Short tons, | Valnpe. value ‘?Bg:t Value. vnlng
e per ton, . per ton.
Undted SEALeSY ...ttt et 14, 526, 988 #h, 801, 318 $4.20 1 491,882 $4, 665, 676 $17.64
INinois. 90, 619 80,9306 49,08 2,778 59, 683 21, 43
Iowa..: 13, 368 4,106 48, 96 476 4,252 11. 81
Kansas. 707,026 163, 084 47,08 21, 042 043, 042 25,18
Missouri .... 12,618,021 5, 20, 211 44,88 11 240,007 6,992, 810 20,18
Wisconsin ..........oo....... 473, 6H2 122,184 46, 58 19,376 351,408 18,14
All other states and territories® 729, 812 16,792 21,81 207,108 | 718, 520 3, 4b

! Does not inelnde the production of custom mills in Kansas and Missouri.

2 Includes the following states and territories; Arizong, Colorado, Kentucky, New Jersey, New Mexico, Now York, and Virginin.,

The value of the lead and zine ores shown in the
preceding table is $14,526,988, or $78,189 less than the
value of product shown in Table 1, and in the detailed
summary. This difference is accounted for by the
absence of the net value of the production of custom

mills in Kansas and Missouri. According to the pre-
ceding table, six-sevenths of the lead and zine produe-
tion of the United Stafes was furnished by the state of
Missourl.

The progress made by the lead-zine mining industry
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‘since the Eleventh Census appears from the following
comparative summaries:

TanLe L4.— Comparative summary, quantity and value of lead orve, by

slates and territories: 1902 and 1889, -

SHORT TONS, VALUE,

BFATE OR TERRITORY. I’uri Per-

i cen : cent

1902 1889 of in- 1902 1889 of in-

crease, erease,
United Statesl...| 182,830 | 50,238 | 168.4 {;85,801,313 [§1, 754, 880 234, 1
‘Misqouri . ‘ " 124,537 44,482 | 180,0 j| 9,620,211 | 1,671,161 251, 4
- Kandas. . 3,468 | 8,017 4.1 168, 084 103, 236 68,0
. Wisconsln ol 2,628 1 1,076 56,3 122,184 441063 00.7
CHNDOIS. ... . 792 178 | 867.8 30,9036 4,800 b4, &
s TOWA ccirnreinsenn e 180 [eeeveeaafavnnnenn 9,106 |evnvavnninovnnnnns

All othcr states and ter-

Sritories...oo 724 4988 | 16L.4 7 815,792 411,120 42,0

: 1Does not initlude the production of eustom mills in Xansag and Missour
. 1902,
. ¢ Deeretse,
. 3Ineludes Arizona, Colorndo, Kentueky, New  Jersey, New Mexico, Now
York, and Virginia,
b A Houthern atates.

!

MINES AND QUARRIES.

TABLE 15 .—Comparative summary, quantity and value of zine ore,
by states and Ierriz’m-ies: 1802 and 1889.

SHORT TONS, I \Anm_ T
N : Per » m;’—é,rﬂ
STATE O TERRITORY,
o cent ¢ eent
1902 1889 1 Fin. 1902 1889 of i
crense. erease,
United Statesto...] 491,382 234,508 109, 6{{$8, G6H, 67583, 049, 799
Missouri ..ooooviiani, 240,067 93,131) 187, 8j| 6,992,810] 2,024, 067
Kansas.......... .- 21,642 89,876 246,8 H548,9421 209,192 81,8
Wiseonsin. ].9, 376 24,832 222,0 851,468) 400,566 212.8
Nlinois. .. 2,778 e iivnsninnaid, 59,083..........[. R
TOWH . ceeeeeiiinnn - 876 450 218, 4, 2562 g, 600 18.1
Rastern states 3201,532| 463,839 218, 92{ 8643,153] 4175,062 267.4
All other states and ter- o
ritories .. .oiiiiiiiia, 55,572 818,176| 2H7.7| 070,867 0147,330) hHR.2

15 UI)ow not moludL the produutiou ofu uglom mills in Kansng and Missonri
in

IDeerease.

s ineludes New Jersey and Virginia,

4Ineludes New Jersey nnd Penngylvania,  Number not reported,
5 Includes Colorado, Kentucky, and New Mexico.

Ineludes Alkmwns, New Me\ico. and the Southern states,

In the following statement the census returns for

‘Missouri are compared with the report of the lead and
zine mine inspector of that state:

Quantity and value of lead and zine ore, Census und Missourd mine inspector’s returns: 1902,

LEAD ORE, ZING ORE,
B OOF INF 'TON, \ I ' o
SOURCE OF INFORMATION, Totel value. Average || Averagoe
Shart tons, Yalue, value || Short tons, Value. value
per ton, per ton.,

CONBUS TOLNTIIEY Lt renonqaanreccrcatsnsvrsnnsnnmanteessacarssassssansannnssns | 124, 637 3.),.)’0,211 $44, 83 2 10 0.)7 #6, 4u2, 810 8"9 1‘%
State mine iNgPeetor’s FOtIPNS Lot ciiarea i cataa et s | 12, 370, 9856 126,831 - 5,318, lﬁ7 11,93 234,008 7.l)5‘1_,;\:;;; o '¥0 0"
Difforence: !

More (+) or 1eaq( Y e e e v e eea e nieaaaeeaiataaeaeane 142 0«16 +2,204 202,050 | —2, 40 —f3, T +60, 018 40, 89

L ) 1 ; 1.8 . —-8,7 —hd 2.1 40,8 +3,0

¥ Exelusive of production of eustom nills,
As evidenced by the preceding statement, the census | of Missouri is called the Joplin-Galenn district. The

returns on production are in substantial agreement
with those of the state mine inspector. Small discrep-
ancies of from 1 to 3 per cent are quite unavoidable
in view of the nature of the information. In many
cases the value reported by the operator was not the
actual amount entered on his books, but an estimate
based upon an assumed average value of the ore,
which was the best information obtainable. Small
operators only too often keep very imperfect hooks, if
any, whereas the largest producers, who do not sell
their ores but smelt them at their own plants and mar-
ket the bullion, must put an assumed valuation upon
the ove in order to answer the inquiries of the Bureau
of the Census or of the state burean of mines. There-
fore, if the reports of such operators were made on
different dates, the ostimates for the same mining com-
pany might d1fIcr and in more than one case this state
of affairs was dlsdosed by a comparison of the confiden-
tial census returns with the figures published by thestate
mine inspector. That the discrepancy is on the whole
within such narrow limits may be accepted as proof of
the substantial accuracy of the returns.
The mining district comprising Kansas and a portion

average hase prices of zinc and lead ores in this district,
computed from monthly averages for 1902, were re-
ported by the United States Geological Survey as fol-
lows: Lead per 1,000 pounds, $23.05; zine per short
ton, $30.83. For 1902 the range of fluctuations of
monthly base prices in the same district was as follows:

Load ore| Zine ore
per 1,000 { pershort

p(mnd»x ton.
B2 T TL T 0 [ PPN $25, 00 31, 87
LOWESEPIIOC ovii i ce et e renen 21,00 20, 76
Vaurintion

4,00 7.61

These averages are not strictly (ompurul)lo with the
average values Dy states and territories given in Table
13. " The variations, however, are lllc()ll%l(lOl‘ill)lL, viz:

Awverage value above () or below (~) base price.

Lepd oref Zine ove
per 1,000 [ per short
poumlq ton.

--§0. 46 +Sa 20
— 0,89 + 120

Kansas ..o.oo..ee T
Missourt

i3

5
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It appears from these comparisons that the variations
between the values reported to the Bureauw of the Census
and the average base prices for the year 1902 were
within the ordinary range of market fluctuations. The
quantity reported represents dressed ore of various
grades, except in a few cases where the quantity of
rough ore was reported and could not be reduced to
terms of dressed ore.

Table 16 is a smmmary of the statistics for all lead
and zine mines in Missouri at the censuses of 1902, 1880,
and 1870,

TanLe 16.—Comparative summary, lead and z2ine mines, Missouri:
1902, 1880, and 1870.

1802 18RO 1870

Number of mines .. 874 71 2
Number of operator: 874 71 A2
Salaried officials, eler

NUMDCL. . v iineiniiiinrraresennaes T 82 E‘\

o TE0 U0 ¢ e T §727,021 () 1)
Wage-carners;

AVOrage NUMDCE. oy e cvarvnrrerannsnns 6, 612 4,180 hsy
a k\'ngtea R e 8{33,*(1‘»8%, 3?3 “32,0‘34.251 m‘(:{x), 179

lontract work....... e )

Migeellaneous expenses......... 81,7068, 408 |- ! !
Cost of supplies and materialy .. .. $92,189, 461 $104, 532 1, 65
Value oL produet..ccoveeeneeneiiirinceens $12, 65, H8O $2,077, 044 | $201, 8Rp

1 Nat reported, 2 Gnlaries ineluded In wages,

As has been stated above, at the Eleventh Census the
statistics of zinc mines of southern Missouri were con-
fined to the quantity and value of the output, Mine
expenses were reported only for lead mines. In tho
following table the data concerning these mines are
collated with the expenses and production of the mines
for which the product reported for 1902 was likewise
only lead ore:

TanLe 17 .—Comparative summary of mines produeing lead ore inly,
Missouri: 190:2 tued 1889,

1002 1889

Number 0f mines. .coooiiiir ittt iiaaan e HY 1)
Snlaries....... e Lao|  FB0R, 200 1)
7L S 8L 8, 002 $401, 431
Contract work......... #30, 081 #8, f2h
Miscellaneous oxXpenses .o o, e.een.. $460, 212 $142,163
Cost_of supplivs and materials. ..... $842, 445 24, 784
Produet:

Short tons ... .. . 03, 926 Al R

Vaiue | 84,126,278 | §1,671,161

1 Not reportoed,

The following table, reproduced from the report of
the state lead and zinc mine inspector of Missouri
for 1902, shows the growth of the zinc production in
that state, by years, from the beginning of zine mining,
in 1873, to the year 1902. The output of 1902, as
reported by the state mine ingpector, exceeds by eight-
tenths of 1 per cent that reported to the Bureau of the
Census. The reasons for this insignificant variance are
discussed on a previous page. '
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Tasni A8.—Quuntity and value of zine ove, Missowri: 1873 to 1902,

[Sixteenth Annual Report of the Lead and Zine Mine Inspector of Missouri, for
the year ending December 81, 1902,]

i Number Amount Number Amount
YLAR. o | recelved for YRAR, | received for
of tons, output. of tons, output,
900 £4, 640. 00 100,248 1 $2, 256, H88, 00
6,100 81, (00, 00 123,762 1 2,078,003, 36
3,600 36, 000, 00 131,488 | 2,862,470, 08
11, 300 148,000, 00 108,591 | 4,245,028, 80
10,000 140, 000, 00 80,150 | 1,837,910.36
12,000 194, 000, 00 101,204 | 1,707,660, 40
20,000 #40, 000, 00 02,764 | 1,831,8606,45
27, 500 440, 000, 00 03,148 | 1,706,947, 53
85, 500 579, 160. 00 189,668 | 2,927,421, 00
34, 900 80, 100, 00 181,480 | 5,074,624,00
36,700 624, 760, 00 186,208 | 5,711,681 00
13, 200 777, 600, 00 106,160 | 2,885,800, 00
42,200 738, K00, 00 224,074 | B, 308, 671.00
48, 400 805, 400,00 984,908 | 7,002,819,00
1880 | 1.2 .00
i1, 650 | 1,292, 500,00 Total ....... 2,448, 5 56, 14 , 06 -
#0857 | 1,705, 734, 0B Total 2,148, 510 , 145, 616, 06

1 For ten years prior to 1801 the above figures covered o flscnl year ending
June30, ‘Ihe six monthy necounted for above are tho last six months of 1000,
making full years for the period.

LEAD CONTENTS OF LEAD AND ZINC ORES,

The lead contents of the ore can be estimated by com-
parison with the returns from lead smeltors. The re-
turns from 5 leading imining and smelting companies of
Missouri show a total of 108,428 tons of their own and
purchased ore treated, from which 70,401 tons of lead
were recovered, or an average of 68.2 per cent.  The
quantity of nonargentiferous lead ore treated by those
companies is equal to 78 per cont of the total quantity
mined during the year. A glance at the price column
of Tablo 13 shows that the ore was brought by concen-
tration to uhout the sume grade throughout the nonar-
gentiferous lead region. The only excoption is found
in the group of ““all other states,” where the quantity
reported apparently represented crude ove.  The quan-
tity, however, being only somewhat over two-tenths of
1 per cent, the effect of this variation upon the average
for the United States could not exceed a few cents per
ton. The average percentage of recovery reported by
the above-mentioned 5 smolting companies—viz, 68 per
cent—may therefore be taken as representative of the
vesults gonerally obtained in the United States.” The
metal yield of all nonargentiferous ores may be esti-
mated on this basis, in round figures, at 90,000 tons.
According to reports from the same companies, lead
hullion of the value of $2,584,683 was produced from
concentrates valued at $2,045,978—i, e., 24 per cent was
added to the value of concentrates by smelting. The
total veported value of the lead concentrates produced
in the United States was $5,850,721. By an addition
of 24 per cent of this amount $7,255,000 is obtained as
the estimated value of the 90,000 tons of metallic lead

1The relation of the product to lead ores consumed in 1880 was
represented by the following percentages: Illinois, 68.8; Iows, 70.2;
Wisconsin, 66.6; Kansas, 69.3; and Missouri, 72.4. . ‘
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recoverable from nonargentiferous ores. The average
value is 4.03 cents per pound of refined lead, which is
within the range of the prices of lead at New York city
in 1902 as reported by the United States Geological Sur-
vey—rviz, highest, 4.10 cents; lowest, 4 cents. The re-
ports made by smelters to the United States Geological
Survey show 79,445 tons of pig lead produced from
nonargentiferous ores of Missouri, Kansas, Wisconsin,
Illinois, Iowa, Virginia, and Kentucky. The difference
is accounted for by the fact that ‘““a considerable quan-
tity of the ore is converted into a pigment.”?

ZINC CONTENTS OF LEAD AND ZINC ORES,

The zine ores of Missouri and Kansas are usually sold
upon an agsay basis of 60 per cent of metallic zine in
the concentrates, with a deduction of $1 for every unit
or percentage helow that standard, and a similar allow-
ance for higher grades of concentrates. Sixty per cent
is thought to be, approximately, the average for the
entire district.

The price of ore shipped from mines in Wisconsin is
determined by the price of ore in Missouri. The
average value per ton of zine ore in Missouri was $29.13,
and in Wisconsin $18.14; the difference, $10.99, may
be taken as reflecting the difference in the grade of the
concentrates, and would show an average assay of 49
per cent for Wisconsin ore (dressed). The three states
named furnished 278,727 tons out of a total of 283,680
tons for the Western states, or 98.3 per cent of the total
output of western mines. The eastern and southern
ores ave of o much lower grade. The average zinc con-
tents of New Jersey concentrates was about 25 per cent;
the chemical composition of the ore, according to Mr.
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Ingalls, is 28.58 per cent zine. The concentrates of
Virginia assay 38.08 zine.®* From these data the zinc
contents of the ores mined are estimated for the prin-
cipal producing states as follows:

Tanre 19.—Zinc contents of ores mined in the principal producing
states: 1902,

Average

Short tons Pfivivs: Zine con-
HTATE, of con- (I'U; tents (short
sentrate
centrates. cent), tong),
B ) PO 482, 607

10, 057

Missouri .. 34
Kansns. . 21, 842 :
E’isur‘}nsh 19,376 ; 1 9,404
ew Jerse) . . i BUi] a1
Virginial. } 201, 532 N 38 } 61,213

+ The computation is made separately for New Jersey and Virginin, but the
returns ean not be shown separately without disclosing individual operations.

This leaves 8,725 tons of ore, or about 2 per cent,
the zinc contents of which are a matter of conjecture.

GENERAL SUMMARY OF LEAD AND ZINC MINLS, BY STATES
' AND OHARACTER OF MINE.

A table for all lead and zine mines is presented by
states. Small mines from which no individual reports
were received are not included in thig statement. The
royalties shown in the detailed summary at the close of
this report include those paid by these sublessees; there-
fore royalties ave omitted also. The rate of royalty is
fixed by custom and does not, ag o rule, vary in indi-
vidual cages. Custom mills which merely rework ore
mined elsewhere or mill refuse (¢‘sludge”) are not in-
cluded in the following table which is intended to pre-
sent the facts relating to mines only:

1 United States Geological Survey, ‘“Mineral Resources of the
United States,’” 1902, page 209,

1

*Production and Properties of Zine, by Walter Renton Ingalls,
pages 193 and 201,

Tasne 20.~SUMMARY OF LEAD AND ZINC MINES, BY STATES: 1002,

Miseella-
- . Yamy i g Waork on neous  [Cost of sup- \
STATE. (I)\flg‘gkt: Salaries. | Wages, “‘"17:}1‘1““ share of | expeuses, | plies and Y{.“!Hh&f
o - produet. | exelusive | materinls, | ! e
of royalties,

UMted SEabeSY .o ietieiar et iiute v ne s nmareanns 41 | §818, 451 | $4, 244, 256 $108, 607 $244, 661 $543,172 | $2, 068,933 ‘ $12,6M), 617
Ilinois. 14 ,120 110107111 I N 1,226 20,404 00, 614
Towa . 14 280 D70 |ueasarneenan aaen BBti] 419 18, 358
Kansasg il 20, 783 129, H84 922 1.... 10, 226 72, 453 342, 9433
Missou 362 | 721,006 | 3,050,887 105, 877 612,996 | 1,748,719 | 10,0063, 241
Wiseonsi 90 46, 202 192,200 , 008 1, (GBK 00, 774 473, fini
All other states 7 40,161 214, 795 800 16, H10 189, 574 666G, 7H1

1 (ustom milly and small mines not ineluded,

2Includes operators distributed as follows: Colorado, 3; New Jersey, 1; Now York, 1; Virginia, 2,

In analyzing the figures of the preceding table, the
prevalence of mining on a small seale in Jowa and Wis-
consin should be taken into consideration. In a mine
worked on a small scale the operator gives his personal
attention to many details of business which on a larger
scale of operation require the services of salaried em-
ployees: furthermore, the absence of steampower in

the great majority of these mines reduced the expense
for supplies.

Where the same mine produces both lead and zine
ore, it is impossible to segregate the expenses incident
to each of these products. There were a number of
mines, however, which reported but one product, either
lead or zine ove.
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The following is & comparative summmary of all mines,
classified according to the character of their product,
the division showing those producing lead ore only,

those pr()dumu{_, zine ore only, and those producing
both lead and zine ore:

Tasre 21L.—SUMMARY OF MINES, BY CHARACTER OF PRODUCT: 1902.

' Miscella- LEAD,
\ \ . { Num- \ .+ | Work on || BEOUS Joagr of qup. . - S
"‘“ﬁﬁ&‘)ﬁg OF Iherof | Salaries. | Wages. (’(\’:,})?]’{“‘t' shure af [CXDENIOY plies ang Yﬂgl‘""f
o mines. © product, of 10 n"ul-‘ materials, | " Short Value Value || Short Value Vaulue
Jow tons, “per tond|| tons, BINE e ton,
United States! a1 3818 461 $108, 607 3211 GG1 | §543, 172 | $2, 068, 938 $12, b0, 417 1"‘2, 307 W), 418,400 | & 480, 647 | $7, 132,127 E $16. 56
R R o I PR RIS P Ap— | e . R I
Lead ore............ 108 | 814, 875 1,498, 068 30, 031 38,715 866,514 | 4,200,174 J 5,790 | 4,209,174 | 48,04 ||.. .. I PO
Zine ore........e.... U4 | 171,792 844, 283 12,792 47, 014 (90, 766 | 2,467,628 ||, O O S 263, 9 2,467, 628 4, 36
Lead and zincore...] 289 | 881,784 | 1,906,950 66, 784 | 217,522 0,448 612,008 | 6,878,820 26, 517 | 1,209,816 | 46,61 || 166, (5(’)'2 4, 664, 504 27,99

1 Custom mills and small mines not ineluded,

The average value realized per ton of lead ore shows
no marked difference for either class of lead mines.
The average values per ton of zine ore, shown in the
preceding table, arve misleading because they jneclude
the low grade zine ores of New Jersey and Virginia.
When those ores ave eliminated, the total output of dis-
tinctively zine mines is veduced to 62,453 tons, valued

$29 per ton. Thus there is no pereeptible difference in
the average value of zine ore of the same class,

The following is u comparative summary of zine
mines hy districts, viz, Kansas and Missouri, which is
the main zine producing region; the upper Mississippi
valley, extending over Wisconsin, [llinois, and Iowas:
and the Kastern states, embracing New Jersey and

at $1,824,470, which corresponds to an average value of | Virginin:
TapLe 22, —SUMMARY FOR MINES PRODUCING ZINC ORE BEXCLUSIVELY, BY DISTRICTS: 1902,
Miseella- PRODUCT,
- Y11t g neous  |Costof sup-
DISTRICT, (E}hll"l?lll’:;: Snlarles, | Waogoes, (’("“,:}lf]‘(‘“ uXpONALK, pli((-q ‘Iml( .
B * exeiusive | manterinls, . ’ N voerage
ol roynitios, ghort tons.|  Value, ;mr toﬁ.
United TS o e e iii st eire e r b aianannes Tt $171, 792 B, 0N | B2 867, 014 $900, 706 203, U8A 32, 67, (23 !
Ransas and Missourl............o......... T |t | s | L0 | faw | g | s | L7emss | w.en
Upper Mississippt valley1. 28 8,812 02, #21 §o7 747 19, 086 6,217 121, 011 19,57
Fastern ghates2. e nanan ! 37,086 "UH KA1V PR 15, 980 150, 574 201, 532 [ ld 108 8.19
{
!Includes mines as follows: Illinois, 8; Iowa, 2; Wisconsin, 23. 2 Ineludes mines ng follows: Now Jersey, 1: Virginiu, 2,
The following table is & summary for lead mines yielding no zine by produect, by districts:
Tanre 23,—SUMMARY FOR MINES PRODUCING LEAD ORI EXCLUSIVELY, BY DISTRICTS: 1902,
Contract | Miseella- rropuer,
Numbe work and | neous ¢x- |Cost of sur-
DISTRICT, t.“"} I Gnlnrdes, Wages. work on | penses, ox-| pliesang
ol mines, shareol | alugive of | materfals, || Short Value, | Averge
produet. | roynlties. tons, © | perton,

United States ..o i 108 314, 876 1,493, 068 §67,170 184, 718 $8Hh, b1 95, 790 | 4,209,174 $43.04
Missonri . S0 oS0 | LuA 9 | 5070 | 68,980 | 8,05 9s0m | 41968 | 4998
Upper Mis it 6, HRA EE I (1 PO 1,885 12, 669 1, 864 82,806 | 44, 47

Ineludes mines distributed as follows: 1linols, 10; Tows, 12; Wisconsin, 27,

A detailed summary of the lead and zinc ore industry
for 1902 is given in Table 84.

AURIFEROUS AND ARGENTIFEROUS LEAD AND ZINC ORES

The statistics of mines producing auriferous and
argentiferous lead and zine ores are given in the report
on gold and silver. Still, as these ores furnish a not
inconsiderable share of the materials from which lead
and zinc are produced in this country, a proper com-
parison of the production of the mines with the con-
sumption of the lead and zine ores must embrace all

classes of these

ing statement:

Qres.

Vadue of lead and zine tn all ores, by sources r:rprm{uvfmu 1902,

The production of lead and zine
from all sources, as returned by the census of mines
and quarries for the year 1902, is collated in the follow-

19, 053

! Lead, Zine.
T DR oo 818,181,013 | g9, 000, 361
In nonnrgentiferous lcml and /inc ores . \ B, 800, 7':51 8, giﬁ:'w, 475
In gold and silver ove . : 12,811,239 340, 656
In copperore.,......... e 10058 el
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Mr. Hm-l'y A. Lee, commissioner of mines of Colo-
rado, in his report f01 1901-2, wrote as follows of
zine mining in that state:

Zineis practically a new product that oceuis intimately associated
with iron and lead sulphides in bodies of great magnitude. Until
within the past few years these ore bodies were worthless on ac-
count of the zine sulphides present, and were, therefore, as far as
possible, left intact in the mines, The extraction of the more valu-
able ores has, nevertheless, devcloped large bodies of zinciferous
ores that are now a valuable asset.’

Zinc associated with gold, silver, and lead was re-
ported from Colorado, where, according to census
returns, 51,996,073 pounds of zinc were contained in
245,555 tons of gold and silver bearing lead ore, show-
ing an average assay of 10.6 per cent of zinc in the ore.
In addition to this, the reports from nonargentiferous

! Report of the State Burean of Mines of Colorado for the years
1901-2, page 105,

lead and zine mines included in the preceding statements
show a produet of 1,536 tons of zine concentrates, The
commissioner of mines estimated the production for
1902 at 52,582,510 pounds of zine. This leaves 586,487
pounds for the contents of 1,536 tons of nonargentifer-
ous lead and zine ore included in previous statements,
which would correspond to 19.5 per cent of zine in the
dressed ore. The estimate is apparently too low,

The value reported to the Burean of the Census is
$385,436 for the zinc contents of argentiferous ore and
$18,398 for the lead and zinc ores; in all, $353,884, The
value reported by the commissioner of mines was com-
puted at the average price for spelter, 4.84 cents per
pound, which amounts to $2,544,998. The price realized
by the mine operator was about 18.9 per cent of the
value of metallic zine contained in the ore.

The mineralogical character of the zinc bearing ores
of Colorado is shown in the following statement:

Assay contents of the zine ores of Colorado: 1908,

N[un\iber ol @l TEAD,

'y ? ORE of mines ol Silver - .
CLASS OF ORE. report- valne, value.

ing, TPounds, Value. Pounds
B U arsenneaeean 12 $189, 614 8633, 064 11, 816, 284 260,412 a1, 996, 0“‘7

Assoctated with gold and silver ) 540 L087 Jleeneceninnnas rm 753 i, 260
Associnted with gold, silver, and lead 7 189,079 G146, 875 9, 290, 781 47, d‘m 134 200, 706
Associnted With SUVE and 1end. . e een e rorersvesneasassiinins LS I PO 14,252 2, 025, 500 J(), ZUh 4, O ’(;, IR0 A, 380

A classification of these zine l)em‘ing ores by the com-
mercial value of the principal metal is presented in the
following statement:

Clamj‘(‘(rtmn of zine bearing oves of Colorado by the eommereial value
of the principel melals; 1902, '

COMPOSITION OF THE ORE, .

Value of

e [N A zine con-

Metals of chief valug, Other metals, tents,

TOU 41 veeeaneneeaaeianreamns]irennn cvreeeeiann s #2385, 430
Gold and silver.....o ool X 100,734
Lead Gold and silver ...... 45, B2
/A0 U O Lead, gold, and silver 139, 140

Ag appears from the preceding statement, most of the

Colorado zine was a by-product of auriferous and argen-

tiferons lead ove. ILead smelters very rveluctantly
handle this clasg of ore; they make no allowance for the
zine, and even charge a penalty in case the assay shows
zine in excess of a certain percentage. According to
Census reports, concentration and magnetic separation
of zinc ore have been introduced at some mines. Ship-
ments of zine ore were made to Kansas zine smelters
and to New York for expor Under the stimulus of
the growing supply of zinc ore, zine works have
been recently erected in Colorado.

Reports from Utah show 19,582,443 pounds of zinc
among the contents of argentiferous lead ore. With
the exception of a small shipment assaying 105,000
pounds of zine, no returns were brought by the zinc,
although the rough ore assayed 4.2 per cent zinc. The

ore was bought by lead smelters for its gold, silver, and
lend contents, In Utab as well as in Colorado there
were other mines which produced zineiferous ores; but
since the operators received no returns for their zine,
they kept no records of the same, and failed to report
it to the Bureau of the Census.

(*mmm'npz’a'uw of #ine ore.~—The zinc u)ntonts of lead
and zine ore were estimated above at 217,726 tons, ex-
clusive of the contents of 8,795 tons, whu h um]d not
be estimated with any degres of accuracy. The zinc
contents of auriferous and argentiferous ores were
given in Census reports from Colorado as 25,998 tons.
The reports from Utah showed one shipment of ore

assaying 52 tons of zine, for which payment was re-
ceived. This makes a total of 248,776 tons of zinc and

8,725 tons of zinc ore. No account is taken of zincifer-
ous ore shipped to lead smelters, there being no posi-
tive information to show how the zinc contents of such
ores were utilized, or even that they were utilized at all,

The production of spelter for 1902 was reported by
the United States Gteological Survey as 156,927 tons.
Allowing 15 per cent for the loss in sinelting, the zine
contents of the ores from which this output was ex-
tracted, may be estimated at 184,600 tons, To this
must be added the output of zine oxide, which is manu-
factured in the United States directly from the ore.
The production of zinc oxide for 1902 is estimated® at
52,780 tons. The zine contents of this product, figured
at the rate of 80.3 per cent of zinc in the oxide, wero
equal to 42,349 tons. The total output of zinc in all

! The Mineral Industry, Vols XI, page 600,
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forms for 1902 may be cstimated therefore at 226,042
tons, or in round numbers at 227,000 tons.

The exports of zinc ore for the calendar year 1902
weare 49,762 long tons,' or 55,733 short tons. Of this
quantity, 20,883 long tons were exported through New
York; the rest, with the exception of a small quantity,
was exported through Galveston. The New York ex-
ports represented Now Jersey ores which contained, at
an agsay rate of about 25 per cent, 5,221 long tons or
5,847 short tons of zine. The estimated production and
constumption would thus compare as follows:

Produetion and consumption of zine: 1902.

Zine (short] Ore (short
tons), tons),

Total pro@uetion ccoo v it iiiiiieriacaeaees

3,776

Domestic consumption in the manufacture of spelter
AN OXIACS .ot i aeuas
Lxports:
New Jersey ored
L0 10 1T2) ) L

227, 000

B2, 344

082,847 |
410,020 | ~28,610

Total consmuption cou e iiineniiiiiiainaaianne. -
Excess (4-) or defielency {~) of produetion over con-
EIND 311 1) 3 () 1 HOR O D

198,879 long tons,

The deficiency of 23,619 tons of ore in the preceding”

caleulation is covered by the excess of 10,920 tons of
zine, which corresponds to an average tenor of 46 per
cent zine in western ores.  No account is taken here of
the increase or decrease of the stock of ore. It must
be understood that these are only rough estimates,
allowing a wide range for errvor.

Tendency toward centralization.—The lead-zine min-
ing industry has not escaped the general trend of modern
business toward centralization.  Inthisvespecta marked
difference in degree exists hetween those mines which
may be classed us zine mines, lead being mined only as
8 by-product, and those which may properly he classed
as lead mines, zine oceurring, if at all, as a by-product.

The following table shows the distribution of lead
mines by value of production in 1902: '

! United States Geological Survey, ‘“Mineral Resources of the
United States,”” 1902, page 225,

TanLe 24.—Clussification of lead mines by value of product: 1908,

VALUE OF I*‘;t”(vmuc
. Nlum- ) -
her er
PRODUCT PER MINE, "
' mi(x)lrcs. Total, L(L)}u' Lead, Zine,
total,
Total?...ovvvenennnnnn. 176 4| $4,963,025 | 100.0 | $4,743,264 | $220, d61
Lesa than $500. ... 45 9,93 | 0.2 87171 s
§500 to §099.... [ 23 17,784 0,4 16, 848 1, 936
$1,00C to §9,999.......... 66 210, 540 4.2 181,478 20,162
§10,000 to $49,999 .___... 29 545, 892 12,0 484, 286 111, 666
&60,000 to $99,999........ 5 381, 737 7.7 304, 688 77,049
100,000 to $499,999 . b 1,260,719 20,2 1 1,250,710 |...oiiiaa,
$500,000 and over............. 3 2,497,618 50,8 | 2,497,618 |cevnnn.n.

LA classification by states is impossible without disclosing the identity of
some individual establishments,
2 Custom mills and small mines not included,

BT

The following table shows the zine mines classitied
by value of production:

Tavle 26.—Classification of zine mines by value of product: 19021

VALUE OF PRODUCT,
Num- ||~ e
PRODUCT PER MINE. l:f}" Per
mines.| Total, "’f')’f't Zine, Lead,
total,
Total % ooeiiiinnii, 865 || §7, 586,002 | 100.0 | §6,912, 030 | §674, 962
Less than $600. ... .0eeean, ..., 20 G, 305 0,1 i (», 020 B 285
8600 to $909...... ceen 28 19, &G 0,2 17, U8 1,078
$1,000 to $9.999. .. 150 (29, 497 8.3 HH2, 228 77,269
$10,000 to $19,900 118 8,060,178 40,2 | 2,751, 249 208, 024
$50,000 to $09,900 a6 2,872,151 L8| 2,177,674 104,477
$100,000 and over 71,500,280 109 | 1,406, 951 102, 320

LA classifiention by states is Impossible without diselosing the identity of
some individual establishments.

20ngtom milly nnd small mines not ineluded.

2 Includes 1 estabHshmoent reporting o product of over $260,000 but less than
$600,000, and 1 reporting a product of over §5600,000.

MMissouri,—The state lead and zine mine inspector of
Missouri, in his report for 1902, noted the decrease
within recent years of the number of individual oper-
ators, who were giving place to large and strong com-
panies.* Ay the mines of Missouri furnish the bulk of
the zine and soft lead production of the United States,
the tendencios observed in Missouri may be suid to be
represeutative of the industry in genoral,

In soft lead mining the progress of centralization is
far in advance of that manifested by the zine mining
industry. The degree of centralization reached in ench
hranch appears from Tables 26 and 27, which show the
distribution of all operators by value of production.
This clasvification does not include the great number
of sublessees employing no hired lahor.

*Sixteenth Aunual Report of the State Lead and Zinc Mine
Inspector of Missourd, pages 10 and 11,

Tant 26— lassification of lead mines, Missourt, by value of prod-
uct: 1902

VALUE OF PRODUCT,

Num- P -

PRODUUT PER MINE, 'z)‘}r ‘ ot

mines.| ‘Total, ng[u Lend, Zine,
0

- total,
1 N C ) 108 || $4,788,700 | 100,0 | $4, 596, 606 | $192,193
Loss than $600. 0. caeeeeannnnes 20 3, 648 0.1 3,190 453
900 40 8000 oz 1 L | 0.8 9,888 | 1,300
$1,000 to $9,990 . ... 87 127,020 2,6 104, 039 22,081
$10,000 to §49,909. .. 28 5186, 814 10.8 426, 464 90, 360
$60,000 to $09,099, .. [ 881, 787 8.0 304, 688 77,049
$100,000 to $499,999. . 5] 1,260,719 26,1 | 1,260, 7"19 ..........
$500,000 ancd OVer...oveviians $ i 2,497,618 52,2 | 2,497,618 l..vvuvenns

1 xclusive of the produetion of sublessecs who employ no hired lahor,
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TasLe 27.—Classification of zine mines, Missourt, by value of pro-
duet: 1902,

VALUE OF PRODUCT,
Num- -
PRODUCT PER MINE, ber of Per
mines. Total, ("(L;Ft Zine. Lead,
total,

Total....ooovievannann. 254 || $6,174,495 | 100.0 | $5, 587,181 | $547, 814
Less than $600 .. ......o.ce.., 19 4,486 0,1 4,220 264
00 to §999....... 15 11,197 0.2 10, 523 674
$1,000 to $9,999.... 82 866,072 5,9 326, 538 39, 539
$10,000 to $49,999.. 98 i 2,600,174 42,11 2,843,122 | 257,062
$60,000 to $99,999. . 344 2,266,991 86.7 1 2,079,586 | 187,456
$100,000 and over? 6 920, 575 15,0 823,246 | 102,829

1 Exclusive of the production of sublessees who employ no hired labor.,
4Includes 1 establishment reporting a product of over $250,000.

It is apparent from the preceding tables that the
bulk of the zine mine output of Missouri is the result
of production on a middle scale, or from $10,000 to
$100,000; very large producers, as well as the very
small, falling far behind, while over three-quarters of
the output of soft lead is furnished by 8 mines, with a
production of more than $100,000 each. Three opera-
tors, each with an output exceeding $500,000, produced
over one-half of the lead output of the state.

Tables 28 and 29, showing the correlation between
the value of production and ownership of mineral lands,
have been compiled in this office from the individual
reports of mining companies published in the anunual
report of the lead and zinc mine inspector of the state
of Missouri for the year 1902,

TasLe 28,—~LEAD MINES OF MISSOURI, ACREAGE OWNED, AND VALUE OF PRODUCT: 1908.

[Compiled from 16th Annual Report of the State Lead and Zine Mine Inspector of Missourd,]

ACREAGE, VALUE OF PRODUCT,
Number
SIZE OF PROPERTY, ) \ ,
OWDErs, || open0q {,}qt'(:'&’llt Total, L?‘t:’:‘;ﬁt Per aere.| TLead. Zine,
] R 4H 90, 519 100,011 84, 409, 044 100.0 $49 | B4, 216,602 | §192 50’

Less than 10 acres .. 4 19 *) 11,927 0.8 628 10, 064 1, 863
10 to 99 acres ... 18 800 0.0 899, 048 9.0 499 263, 699 10, 319
100 to 999 acres ... 11 o, 282 4,7 504, 808 11.4 118 4569, 108 45, 140
1,000 acres and over 12 86,418 94,4 3,498, 761 79,8 41 ) 8,498,761 lieeiiinans

1 xelustve of lend yalued at $117,374 und zine ab 4
2 Less than one-tenth of 1 per cent,

As appears from the preceding table, the title to all
lead bearing lands in Missouri were concentrated in the
hands of 45 owners, 94 per cent of all the lands being
held by 12 owners in tracts of over 1,000 acres. The
same properties furnished over three-fourths (77.74 per

20, produeed by operators who did not report acreage.

cent) of the total production. The production per acre
decreased with the increase of the acrveage, the range
being from $628 per acre for the small properties to $41
per acre for the larger ones; this points to the fact that
the larger properties are as yet undeveloped,

TapLe 29.—ZINO MINES OF MISSOURI, ACREAGE OWNED, AND VALUE OF PRODUCT: 1902.

[Gompiled from 16th Annual Report of the State Lead and Zine Mine Inspector of Missouri,]

ACREAGE, VALUY OF PRODUCT,
Numbher
SIZE OF PROPERTY, of
owners, N Per ¢ent et Per cent{pn, o PP, .
Total, of total, Tatal. of total, | Per nera Zine. Lead.
B U 147 85, 248 100.0 || $7, 630,402 100.0 $216 | §6, U85, 875 | $O41, BT
Less than 10 acres 17 85 0.2 230,415 3.0 2,711 215, ¥8H 14, 50
10 to 99 aeres ... P 4,148 11.8 3,415,867 14,8 #28  3,007,548 37, 819
100 to 999 aeres . 25 0,101 17.6 || 2,625,250 34,4 424 1 2,271,780 | 853, 446
LO0DACres AN OVEr coiet i i [} 24, 824 70,4 1,859, 870 17.8 60 | 1,180,658 Q2R TiL

1 Exelusive of zine valuerd at $174,181 and lead valued at

As appears from the above table, over two-thirds of
all the zinc beaving lands were owned by 6 companies.
The output, however, did not keep pace with the area
owned, since only one-sixth of the total output was
produced by these 6 companies. With the increase in
the size of the property there was a decrease in the
production per acre; while the small properties yielded
$2,711 per acre, the largest yielded only $55 per acre.
This indicates that the greater part of the extensive

§89,564, produced by operators who did tot report acrenge.

zine bearing fields owned by the larger companies is
still awaiting development, whereas the small proper-
ties are under active operation.

Local ohservers have noted the connection hetween
the growth of centralization and the progress of deep
mining. Shallow mining, which was universal in the
past, has given way to deep mining, as shown in the
following table compiled from the Report of the State
Lead and Zine Mine Inspector of Missouri:

=

T TR = 1 o

T T——— 0



LEAD AND ZINC ORE.

TasLe 30.—Depth of shafl and value of product in Missouri: 1902,

‘[Compiled from 16th Annual Report of the State Lead and Zine Mine Inspector
of Missouri,]

VALUE OF PRODUCT,
. Néxmber -
YRRAGE DE s QAR of oper-
AVERAGE DEPTH OF SHAFT, xlltnrs or ol Per cont| Avernge
axsees. Total, Rt per aper-
ol totnl, Ao,
Totall .. .iiaeals 189 $11,987, 1% 100.0 $G4, 688
T.oss than 100 feet......ocoooaetns 35 4"8 B2 3.6 12, 248
100 to 199 feet .. 124 6, 812 620 B7.1 0, 940
200 feet And OVEr cvvirenviievnennn 30 -l, 696, 037 ana 156, 535

1 Exclusive of lead and zine valued ab $433,799, pmduvud hom mines tlmt did
not report the depth of shaft.

It appears from this table that the bulk of the product
was obtained from mines over 100 feet in depth; about
two-fifths of the production came from mines over 200
feet indepth.  Theaverage value per operator inereased
with the depth of the mine.

Production on @ small scale.—There were in 1902 n
number of mines operated by means of animal or hand
power only.  The Reportof the State Mine Inspector of
Missouri shows that there were in that state 857 shatts
equipped with 639 steam hoisters and 265 horse hoisters,
Of the 559 mines and mills reported to the Bureauw of
the Census, 170 were without mechanical power, 350
possessed mechanical power, 16 were custom mills, and
18 failed to report as to their equipment.

Table 31 shows the average production for all mines
and for those using hand and animal power only, hy
states.

Tapre 83.~SUMMARY FOR MINES OPERATED WITHOUT MECITANICAL POWER, BY $TATES
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TanLe 3 Le—dverage production for all mines and for those using hand
andd andmal power only, by states: 1902,

.

. } AVERAGE VALUE OF

PRODUCT PER MINE.
STATE,

With hand
All mines. and animal
poweronly.
United Binbes. . ..o e §2, 852
THHNOIS + oo bt Cam | n8w
Towa ... 064 1,726
Kansas . 6,301 2, b57
Misgourd. . 80, 285 2,476
Wisconsin b, 208 8,376

The following table shows the distribution of the
mines using only hand and animal power, by value of
production, and by states:

32

TABLE = Nwnher and oadue of production of mines without

mechanieal power, by states: 1902,

NUMBER OF MINES,
YRODUCT PER MINE, Culted Wi All
niter _— ; iseon-
i Knnxus, | Missourl, d other
states, sl stintes.1
Totrl i 170 90 i 1 7.i l 19
Toss than $500 AR { 20 17 ] 7
FHo0 Lo $900 ... ... e 4 12 10 2
$1,000 to $9,090 . LRI 11 21 l‘.! } 8
F10,000 luiF»I‘J,U‘.IU ............... 12 \ 1 b \ \ 2

1 Inelndes Hinois and lowa,

Table 33 iy a swmmary showing expenses and prod-
wet, by statos, for mines using hand and animal power

only.

1 1902,
[ rRODUCE,
fontraet Miseella .
Num- | Numbor work and], eous | Cost o ’ -
HTATE. herof jof owners Salaries. | Wages, | worl an [SYIUAS :‘]‘Jt']r’llrilﬁ” Leud, Zne.
mines, | working, ;l‘l(t’l[!uﬂ] ot or |‘(,vul- torinls, "{1;3%“1(}
thes. ' {zz}l‘:;t Vatue, | B0 { yygug,

United States coooooiiiiiiiiiin i, 170 170 | $19,481 | $170,350 | §29, 460 §1,202 | $41, 087 || $18d4, KOO 5, 016 | §2806, 911 ‘f. 548 | $247, 889
L P 10,620 ... 19,486 110 5,400 700 14, 080
11 14 280 0, 766 |, 24, 168 186 8, 106 375 15, 0h2
20 i 125 9, 289 61,140 68 23 049 903 27,101
bit] [ih] 0,368 47, 104 28, 8067 3,768 l‘l, 681 2,875 115, 608 1,491 28,028
73 P 0,716 47,470 498 s IH,J% ‘)16, 385 1,501 82,847 10, 074 168,538

A computation from the figures presented shows an
average value of ahout $47 per ton of lead ore. The
average computed for all mines of the same states was
about §44. The value per ton of zine ore realized by
the operators using only hand and animal power aver-
aged about $18, and the average computed for all mines
of the same states was likewise about $18.  This shows
that in marketing their ores the small operators enjoyed
the same facilities as all other competitors in the lead
and zince market,

The detailed statistics of lead and zine mlmug for
1902 are given in Table 84.

DESCRIPTIVE.

The earliest discovery of lead on the American conti-
nent is recorded fourteen years after the landing of
the first English settlers in Virginia. In 1621 lead
deposits were found in the vicinity of Falling creek,
near Jamestown, The steady tide of European immi-
gration in the seventeenth and eighteenth centuvies
caunsed a growing demand for bullets and stimulated
further discoveries wherever the settlements of the
colonists extended. The French acquainted the north-
western Indians with firearms, inducing them to hunt
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fur hearing animals on a large seale; consequently lead
assumed a value in the eyes of the Indians, both for
use in making bullets for theu' 0WN WeAPONS ¢ LLnd as an
article of trafic. Toward the close of the seventeenth

century the Indians living in the region comprising

portions of the present states of Wisconsin, IHinois,
and Iowa, were smelting lead and bartering it with the
TFrench traders. In the second half of the eighteenth
century lead had become of such importance in the
trade of the upper Mississippi country that it served as
currency, the rate of exchange being a peck of corn
for a peck of ore. In 1810 Nicholas Boilvin, United
States Indian agent at Prairie du Chien, went on foot
from Rock Tsland to the mouth of the Wisconsin, and
reported that the Indians of the region had ““mostly

_abandoned the chase, except to furnish themselves with
meat, and turned their attention to the manufacture of
lead.”* '

Previous to the Louisiana purchase nearly all the
valnable lead mining lands were within the domains of
France and Spain.  Soun after these lands had passed
under the jurisdiction of the United States, Congress,
by the act of March 3, 1807, reserved all Govermment
lands bearing lead ores, and authorized leases of these
lands. The first leases provided for a 10 per cent roy-
alty on the lead produced; the rate was afterwards re-
duced to 6 per cent. No leases were issued until 1522,
when crowds of prospectors began to enter thisregion.
A few years later the mines gave employment to over
2,000 men, many of them farmers, who with their
slaves spent only their spare time in the mines, The
royalties were paid with some regulavity for a short
time only; after 1834, as o consequence of the immense
number of illegal entries of mineral land at the Wiscon-
sin land office, the smelters and miners refused to make
any further payments, and the Government was unable
to collect any royalty from them. After much trouble
and expense, it was, in 1847, finally concluded to sell
the mineral lands.*

The chief lead mining districts, which to-day furnish
the bulk of the lead 1)1'oduc,mon of the United States,
were not developed until much later. The lead deposits
of the Joplin-Galena district, embracing southwestern
Missouri and part of Kansas, were discovered in 1848,
but attracted little attention before the Civil War. The
great western deposits of argentiferous galena were
discovered in 1864, but could not be worked profitably
until the extension of the railroads through that region.

Methods of mining and smelting.—The early methods
of lead mining on this continent were extremely crude,

The Indians, who during the time of the French do-’

minion were the chief producers, only skimmed the
surface, although occasionally they would drift for some

! Barly Lead Mining in Ilinois and Wisconsin, by Reuben Gold
Thwal(t)es, in Report of American Historical Association, 1893,
page 1914E

*Metallic Wealth of the United States, by J. D. Whitney, page
405.

distance into the sidehills, and when they reached rock
would build a five under it and erack it by dashing cold
water on the heated surface.  Their tools, in the earvliest
times, were huckhorns, many of which were found in
Abimdoned drifts by the fivst white settlers, but in the
eighteenth century they obtained iron implements from
the traders to whom they sold their lead.  The Indians
loaded their ore in the shafts into tough decrskins, the
bundle heing hoisted to the surface or dragged up in-
clined planes by long thongs of hide. Many of these
leads, abandoned by the Indians when the work of de-
veloping them became too great for their simple tools,
were found at a later epoch to be among the most
profitable in the region,

Improvement in the method of working the mines
was very slow for a long time after the advent of white
miners, The first shaft in o lead mine in Missouri was
sunk about the beginning ot the nineteenth century,
Schooleraft, who visited Lh(‘ lead mining distriet in 1814,
found about 40 mines, 4 or 5 of wluull had 1'(\uulm'
shafts. There was not an engine of any kind-—horse,
steam, or water power-—for removing water from the
mines, several of which, with the richest prospects in
view, had been abandoned on this account.

The reduction of lead ore to the metullic state was in
the earliest times not dlll(\r('ntm(nd from mining, Any
man who found a vein coudd mine and smelb the ore
roughly himgelf. The methods of smelting were erude
in the extreme. A hole was dug in the ground and
lined with rocks, This was usually loented on achillside
for the purpose of getting n strong air deafe.  Iollow
log heaps were reared; the centors were filled with min-
eraly then as much wood as possible was piled on top
of and avound the heaps, and the mass was fived, with
the result that a portion of the ove was smelted and van
into trenches in the ground.  Sometimes this operation
had to be repeated three times. Rough pigs run into
a scooped-out hollow in the earth itselt, and weighing
about 75 pounds, were usually made hy the Indmu
squaws, This method of smelting was wasteful, but
since the supply of ore was apparently unlimited the
same practice was followed as late as the first quarter
of the nineteenth century by white miners, as well ax
by operators who worked their mines with slave labor,
About that time smelting began to be specialized by
ore buyers as a separate occupation. The methods of
reduction practiced in those days ave thus deseribed
by Schooleraft:

Having raiged a suflicient quantity of ore for smelting, the next
process consists in cleaning the ore from all extrancous matter.
This is done by small picks, tapered down to such a point thatu
careful hand may detach the smallest particle of adhering gpar. It
is necessary that the ore should be well cleaned, for it would other-
wise prove refractory in smelting, If there he any lamps of un-
common size, these are beaten smaller. The object is to bring the
lumps as near as may be to a uniform size, so that the heat may
operate equally in desulphurating the ore. It is desirable that the
lumyps should be about the bigness of a man’s two fists, or about 15

_pounds in weight; if too small, a difficulty and a waste is experi-
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enced in smelting. In this state the ore is conveyed to the furnace
and piled on the logs prepared for its reception. When the charge
is put in, which may in a comumon way be about 5,000 poundy, it is
surrounded by logs of wood and covered over at the top and the
fire is lit up at the mouth below. A gentle warmth is given at first,
which is raised very gradually and kept at this poeint for about
twelve hours to allow the sulphur to dissipate; the heat is then
inereased for the purpose of smelting the ore, and in twelve hours
more the operation ig completed and the lead obtained. Wood is
oceasionally added as the process goes on, and there is a practical
niecety required in keeping the furpace in proper order, regulating
the draft of air, ete., so that some smelters are much more expert,
and thereby extract a greater quantity of lead from a like hody of
ora than others, This furnace is called the log furnace, and so far
as Iknow, is peculiar to this country. It isof very simple construe-
tion, consisting of an inclined hearth, surrounded by walls on three
aldes, open at top, and with an arch for the admission ot air below,
and upon the whole it appears well adapted to the present situa-
tion and circumstances of the people. It i8 cheap, simple, may he
built at almost any place, and answers the purpose very well. A
good furnace of this kind may be built at an expense of from $50
to §60, every expense considered.!

It does not seem from this description that the white
miners and smelters had by that time made much im-
provement upon the primitive methods of the Indians.
It was not before 1836 that the log furnace was super-
seded by the blast furnace.

Ignorance of scientific methods caused the early
miners to throw away the lead carbonate, or cerussite,
which they called ““dry bone” and considered worth-

less, It accumulated in great heaps until the arrvival,”

in 1838, of a German named Hagen, who knew the
value of “dry bone,” and erected furnaces for its ve-
duction. The result of the utilization of the cernssite
was a largely increased production.

Utilization of zine ore.~The ignorance of the prac-
tical miner likewise retarded the utilization of zinc ores,
which are associated with lead ores and now constitute
the chief value of the output of the zinc-lead mines.
The presence of zine in the lead mines of the Missis-
sippi valley was noted by Schooleraft, who wrote as
early as 1819:

Considering the rarity of this metal in America, and its extensive

-usefulness, which is yearly increasing, I have no doubt it will

shortly attract the attention of some capitalist and becomne a source
of much profit.?

It took, however, move than half a century hefore
the prediction was fulfilled. Whitney, writing thirty-
five years later; gave oxpression to the following view:

No one acquainted with the manufacture of zine ores into metal
or oxide would recommend the establishment of works for this
purpose in the western lead region, as the husiness can not be
made profitable against the competition of the Belgian and Prus
sian manufactories, except under the most favorable circtunstances
of sttnation and an abundant supply of ore which ean be obtained
without any considerable mining cost. The zne deposits of the
West do not satisfy these conditions either as regards quantity or
quality of the ore or of the proximity of fuel,’

‘{\7;2\\' of the Lead Mines, by Henry Rowe Schooleraft, pages 98
and 3 . )

> Ibid., page 56.
* Metallic Wealth of the United States, page 352,

These words of one who was an expert in his own
time have a peculiar sound to-day, when it is consid-
ered that over $8,000,000 was won from the western
zine deposits in 1002,

For over half a century zine ore was taken out of the
mines of the southwestern part of Missouri, in connee-
tion with lead ore, and thrown upon the dump pile
as worthless, Mines were deserted because of the
prevalence of this refuse or ‘‘tiff,” as it was called by
the miners. In the early seventies this peculiar look-
ing substunce, which was causing the lead miners so
much trouble, was examined by a geologist and pro-
nounced to he zincore. A carload of it was shipped to
Lasalle, 1L, for treatment. The smelter returned $15
for the carload, telling the shippers that it was a high
grade of zin¢ ore. This led to further shipments of the
ore, Abandoned mines were gradually reopened be-
cause of the zine ove they contained, and in 1902 the zinc
producet of Missouri was more than eleven times the valite
of all the zine ore mined in the Kastorn states, where zinc
mining dates hack to 1848, and where the mines were the
main source of the domestie zine supply provious to the
development ot the Joplin-Gialena district,

Business organization.~The last twenty years in the
history of the lead-zine mining industry have been o
period of change. A contemporancous description of
the husiness methods of twenty years ago is given in
the following excorpts:

When a good prospect is discovered in new ground the land
around it is leased from the original ownors on royalties ranging
from 10 to 25 per ecent by a number of individualy, who organize
various mining, ov, ag they would more properly be called, Jand
companies.  These companies have the land divided up into lots
200 feck syuare, and a plat of it made; select certain lots for them-
selves, and throw the others open to miners. They usually start
a shalt on one of thelr own lots, and put in & pump,  If the indi-
eations continue good, many of the lots, particularly those near
the pump shalt, are quickly taken up by parties of miners who
pink shalts upon them, timber the ground, put up hoisting con-
trivances, furnish all supplies, and hear all expenses,

When ore is struck it is drifted on and followed in all directions
up to the boundaries of the lot in question. The ore is raised to
the surface and crushed and washed by the miners, and is sold to
one of the zine or mineral buyers. Tt is weighed over the com-
pany’s seales, and paid for to the company, which deducts a roy-
alty of 25 per cent on zine blends and 50 per cent on ¢ mineral
(galenn); and if it hag pumps running, a pump rent of §1 a ton on
zine ore and $2 on 1,000 pounds of galena; and pays over the
balance to the miners. The royalties, of course, vary with
circamstances, but the above are general.*

With a fow oxceptions all the mining was done by
small companies, mostly unchartered associations of
persons living in the immediate neighborhood. Some
storekeeper, farmer, or local capitalist furnished the
small amount of money needed for tools; and the men
who worked in the ground in winter usually engaged in
farm work during the summer. The ore was generally
raised to the surface by a windlass, and cleaned by hand

+United States Geological Survey, ‘ Mineral Resources of tho
United States,’”’ 1882, pages 369 and 3870,
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with a “‘pickawee” hammer, or crushed with a *buck-

ing iron” ona flat stone, or by an itinerant horsepower

crusher, and was concentrated by sluicing and hand jig-

ging. The holders of lots sometimes put.up crushing
~and washing machinery on their lots.

The machinery is usually of the simplest deseription—a farm or
small stationary engine, covered by a shed of rough boards, a
small-sized Blake's breaker, set over a pair of rolls, and a horse
whim or a whip, The jigs are ordinary hand jigs, with an over-
head breakstaff, working a sieve 2 by 34 feet up and down ina
box of water. The jigging is usually done by contract, and is paid
for by the ton of cleaned ore, It is common to see from 10 to 20
of these jigs grouped together under & shed of poles, covered with
branches of trees or rough boards.?

The smelting companies which drew their ore supply
from this district had their resident or traveling pur-
chasing agents. Most of the miners were poor and
unable to work their diggings to good advantage, or to
hold their ore long after it was cleaned.

The labor was to a considerable extent performed hy
miners working upon their own account. Men with no
capital but their picks and shovels would lease small min-
ing lots and try their luck. The advantages of the leas-
ing system to the landowner and mine operator, ns

. L
compared with the regular wage qys'tom, are further

explained in the same m'tlclc. The miners, working on
their own account, with hopes of large ulbmmte gains,
have every inducement to work hard and cheaply, and
to follow every clew that working prospectors, who,
during the season wander from place to place, and fol-
low every real or supposed indication of ove, may find.

How else, it may be asked, could prospecting bhe so well ar so
cheaply done? And theveis a class of enterprising, skillful, well-to-do
miners, naturally associated as partners, who have made one or
more good strikes, and are always ready to take hold of any new
venture that promises well, either in working a lot or in forming a
land company to open new mines. Where else could he found eapi-
talists so willing to risk their money in a speeulative venture?
Men of this sort are always ready and able to work themselves, or
to direct the work above or below ground. How else could he
obtained as willing and ag watehiul superintendents, foremen, and
clerks?*

The leasing system has maintained itself up to the
present day in zinc mining A comprehensive descrip-
tion of this system is given in a recent pamphlet by a
local expert, Mr. Frank Eberle:

The methods of mining and handling zinc ore are * * * qun.
like those nsed in mining for other minerals. The first stop neceg-
sary is to secure the land upon which to begin operations., Zine
mining lands are seldom sold, their owners preferring to lease them
on royalty, Virgin lands, or those on which no mineral has been
found, or which have never been prospected for mineral, are leased
at 10 per cent royalty, that is to say, the landowner leases the land
and agrees to take as payment one-tenth of all the ove obtained

! United States Geological Survey, “Mineral Resources of the
United States,” 1882, page 370,
Ibid., page 371,

from his land. The company or individual who secures the lease
then divides the tract up into 1-acre mining lots and prospects the
land with a steam drill in several places to ascertain whether the
land containg mineral, and where the best bodies of ore ave loeated,
their depth, thickness, and the force of water that the miners will
have to contend with, When the land has been sufficiently pros-
pected, lots are then subleased to miners at 20 per cent royalty,
which means that the miners must give 20 per cent, or one-fifth, of
the ore to the company or individual holding the original lease.
Ont of this 20 per cent the original lessee nust pay the landowners
10 per cent, and generally he must also undertake to put in pump-
ing plants, to keep the tract drained, where the water is so strong
as to interfere with mining. The miners lease one or more lots
from the lessee of the tract, and begin operation by sinking a
shaft, * * *

The zing ore, or “jack,”” js purchased at the mines by *“jack” buy-
ers representing American and Kuropean smelters.  These buyers
¥ % % bid on the week's output of zine ore. They make an
offer of so much & ton for all of the ore to be taken out of the mine
during the week. If the offer is accepted, the “jack " buyer sends.
his wagons to the mines, and hauls the ore to the cars for ship-
ment to the smelters for which he buys, Every Saturday evening
iy settling-up time. Then the mine owners, miners, and ove huy-
ers agsemble in the various towns in the district, and the ore huyer
draws a check for the ore purchased from each mine, The check
is made payable to the landowner upen whose property the ore
wag mined. He takes out his 10 per cent royalty, and passes the
balance to the original lease holder, who takes out his 10 per cent
royalty and gives the balance to the mine operator, who pays his
operating expenses out of the share he receives,

The larger companies which have their own smelters
huy all the ore from their lessces at a stipulated price,
deducting from the same their voyalties,

Aining in @ small way.—1t is of great theoretical
and practical interest to note the special conditions
which have permitted of the survival of zine-lead min-
ing on a small scale, and often with primitive methods,
amid concentration o.t ownership in mineral lands,

The subject is treated from a technical point of view
in the Twenty-second Annual Report of the United
States (Geological Survey, from which the following: is
quoted:

The individnal ore bodies are rarely large, The mines must ne-
cordingly be short lived, and the plants must be built to meet that
condition. In a district where it is cheaper to sink & new shaft
than to fram ore 600 or 700 feet underground, coutral shafts of
large capacity are out of place. Large central mills to which the
ore of a whole tract is brought are not considered a good invest-
ment. In haaling 100 tons of 10 per cent ore 90 tons of waste
drift. are moved, and when simple and effective mills of small
capacify are so easily and cheaply built and run, individual mills
are to be preferred, even though the larger mill he able to make a
slight saving per ton in mill charges. It is difficult to supply dirt
steadily enoungh to keep a large mill running, and loss of time is
more costly with a large than a small plant, The mills of the
distriet * * % are very simple, and are developed on the
principlc of using a rougher jig before cleaning, instead of attempt-
ing close qmng, The result is a very gruLt (‘&pﬂ.t‘lty at gmall cost,
The saving is not o cloge ag in a well-run gizing mill, but the extra
ore saved by the latter is not in this district- worth the added cost

8 Frank Lberle, Zine Mining, pages & and 20,

—
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of saving it. * * * A hundred-ton mill can be built in the Though the actual operation of the mines is to some
district at a general price of $6,500 to §7,000, and the opening | .xtent wtill conducted on a small seale, the tendency

and equipping of & mine costs ordinarily, approximately, $10,000. 9 v ] .
The mill ean be run by four men. To that number must be added toward combination has not heen without effect upon

a hoisterman and an underground foree. * * * The mill and the zine-lead mining industry.
plant are of such style as to be readily torn down and moved
when the particular ore body is worked out, and the whole plant
is designed for rapid work. Economy ig sought in first cost rather
than in refinements of efficiency. * * * The whole style of
equipment and the methods of mining and milling are designed to
meet the conditions of short-lived individual deposits of low-grade
ore,}

Both the productive capacity and the consumptive demand for
spelter have heen centralized in a striking manner. Upward of 50
per cent of the consumption of spelter in the United States is for
the purpose of galvanizing iron, which business is now chiefly in
the hands of the constituent companies of the United States Steel
Corporation, The manufacture of sheet zine is in the hands of
four companies. The manufactare of brass in Connecticut, which

The higher cost of running small plants, as compared | is the principal center of that industry, is controlled by one com-
with mines operated on a large scale, comes from the | pany. ’.I‘he cons.umpt-ion of spelter for nse in the_desilverization
expensive me thods of genemting and distributin o power, of lead is also chiefly in the hands of one corporation, It is safe

o A N A . , to say, therefore, that 75 or 80 per cent of the demand for American
but it is the opinion of Mr. Bain that, with modern spelter now comes from seven corporations. On the other hand,

‘methods of power transmission, this difficulty can be | the production of spelter has also heen centralized, practically the
overcome by the development of central power plants, | whole of the active smelting capacity being now divided among
— | seven concerns.?

ITwenty-second Annual Report of the United States (Geological
Survey, Part II, 1900-1001. ]’relumnmy report on the lead and * Production and Properties of Zine, pages 46 and 47,
zinc deposits of 'the Ozark region, by H. F. Bain, page 227
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AZETCEALE AVEIAZC NUMDCT L.t tii it it creenernannsrassonacanss 7,881 h 104 18 298 6,612 417 jilirg
ABETCENIC WHEBS s vevnttattastentenaeaeaerenarsnssatasnessoanescarannns #4, ey, 271 §6,475 | 861, 605 $6, 760 | §140,249 |  $3,600,028 §192,200 | $242,084
Above ground—
TOta] AVEIAZE NMUINDET 4 ourie i i iiraerrrrranrennranenseacnons 3,448 1 28 [} 120 2, 846 122 321
TOLRL WRECH ¢ v vt eeceee e caennrevanarnnenes $1, 948,180 $1,126 | 814,067 $2,644 | 880,208 |  §1,088, 462 $56, 024 | $168, 985
Engineers, firemen, and other mechanics—
Averagenumber ... ... oheinn.. 1,149 1 LY P 86 1,007 27 47
At £, 8727, 282 $1,125 $6,810 |.vuienenn $28, 268 $0642, 666 $13,850 | $40,029
ners—
AVETRge NUMDOT oo e e PA N | 10 ¢ 7 166 82 30
WHBCS + o eeneene et eeteeen et enntaaaanraenennaans $146,873 |[..oennnenn $4,600 | §2,h44 | 84,000 $R7, 310 $37,004 | - $10,809

Boys under 16 years
Average number

o
2

0, 644

91 1.,
25,208 $266 |00
1,662 12 224

1.
$175 |.

Wage:
All other wage-ear,
Average number

9

1,081 L 77
WEEOS <. eeieaneanearranennes $1, 008, 931 $8, 0206 |. $42, 150 $908, 304 #5, 744 $108,007
Below ground—
Total AVEIAZE NMUMBEL o .oo i irrrrrae et erairnrarsrsonaenannns 4,488 4 70 7 108 3,707 208 186
'l.‘omhlrwageq ............................................. teeaes $2, 881, 001 $4,850 | $30,50% | 83,002 | $00,040 | §2,068,441 | §185,285 |  §88,14¢
iners—
AVErBge NUIMDET .ottt iunas eennraas 3,010 4 7 7 98 2,471 282 I
WHBES « vveeeenemnomso s $1,670.805 || $4,850 | 695,760 | §8,200 | #66,771 | §1,413,980 |  $120,465 |  $36,484
’\Iiuxra he]pers—-b 5 " 107
VEIAZE IUMDEY « et i iieii e s arsenceecnannnas 668 Hooevenenns] 2 leiiiil., i [ S P
B 71+ $317,6f:0 .......... 25 1 P §3,276 $264,064 [ooveniannnis $48, 866
Boys under 16 years—
AVErage nUMBOL cevvn it i A T P A FERT TP AR T P
RO e o et eneeremaareenansranrrsannancannnassesnran 2 A O O A $047 1oiaannn N PO
Al (Ather wuge-eugners 2— ™ 13 f
VEIABC DUMDCL ¢ttt cienvintisinissaatenansenannn | T R O FIT TR T 4
Wages............ . 383,760 H..oeevonn o i $375,160 $5, 820 §2,790
1Includes operators distributed as follows: Arizons, 1; Kentucky, 1; New Jursey, 1; Now Mexico, 1; New York, 1; Virginia (2 mines; operator reported under

iron ore
2 Includes timbermen and track layers,
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TasLk 84.~DETAILED SUMMARY: 1902—Continued,

All other
United y i . C T [Tp— sliutes
States, Colorado.| INlinoeis, I(mfl. Kansas, Missouri, | Wisconsin. and ter-

ritories,

Average nimber of wage-earners at speeilied duily rates of pay:
Lngmeus—-
F R B Vo 3 R P S
$1.60 to $1.74.. .
$1.75 to $1.99..
$2,00 to $2.24 ..
$2.25 to §2.49..
$2.50 to §2.74 ..
$2.75 to §2.99..
$3.00 to §8.24..
§3.60 to §3.74..
$LO0tO B2, it Cetenereaeaaens e
Firemen—
1,256 to
£ 150 (o
1.75 to
$2.00 to
82.86 to
$2.00 1o
$3.00 to $3.24.
Mac hiuintn,
1,00 to' $1.24
1.25 to
1.60 to
1,75 to
2,00 to
2,20 (0
2.060 Lo §2
2,76 to
3.00 to §3,
3.26 to §
3.50 to §3.74.
FIH O E00. il
Miners— v
FLOOEO BL2M o e vei it e e, G I PPN FS O DA 19
1,26 to §1.49...
$LE0 to §1.74 .
21,75 to $1.99.
£2,00 {0 82,24 _
$2.25 to §2,49.
$2,60 to $2.7.1.
$2,75 to §2,90.

24

$3.00 to §3.24.

$3.25 to $3.40.

4350 to $3.7d. ...l |
Miners' helpers—

$1.00 to $1.24 g

§1.25 to 800 |..

8150 to 76 ...

8176 to 20 ..

$2.00 to $2,2 120 1.

§2.95 to i

Timbermen
$1.25 to $1.4
$1.50 to

$L7H to "
£2.00 to 1
$2.25 to §
#3.00 to
Boys under 16 vunrs—
Lew than so BO o Ciesvasransaratatanaaaasasaaannn b
12

b

b

1

2

All othur wngu-cnrner s
80,50 to $0.74
$0.75 to §0.499
SLOO to $1.2-l

$3.25 to $3.49

Average number of wage-carners employed during ench month: . i

Men 16 years and over— g
JATIALY e e ee e irece e ine s Aereeerramn e, 7,826 |l....vanuns o7 12 175 6,180 446 461 ;
) 1 7,260 Ho........ 94 16 167 6,163 |. 415 421 ¥
B8 2] | PO 7,466 [l.oeeenais, 98 16 187 6,277 427 462 5
April . et ereeemeereeeaanaaaaaaeas . V608 1. ...l . 111 13 200 6,415 803 467 g
MALY v tiieae e et fewearareare i irieeanean 7,965 20 116 16 207 6,726 . Bt mn7
June. LI 7,996 i} 124 9 197 6,760 SRR B
105 S 8,008 20 82 7 a7 8, 760 290 BiG
AUZUSE oottt it et v e enomr e eereneenaenan 8181 WL 98 & 238 4, 890 07 B34
oL £ 7 43N B S SR . v 2 | R 14 16 208 G, 689 437 Hb3
Octoher., 02 12 270 6,729 467 L)
November . - 82 14 273 6,710 431 HIn
December ... i aeeeneed] BIT2 131 17 268 6,768 432 &6
Boys under 16 years

January ...... 25
February .
Margh..
April .
May .. -
June..
July...... e
August ., oo..o.... rees ;
{aeptembe ............
October....ccoviiennne %

November.....ovv....
December
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LEAD AND ZINC ORE, 465
Tanee 34, —DETAILED SCMMARY: 1902—Continued.,
h - — : R \ ‘i;\]lnlhul‘
nite . inle . . . [IT Lostates
Glates,  (|Colordo. Tlinods.  Town. | Kansss, | Miwourd, | Wisconsin. and tep
i ' ! | ritories.
O . R S \ . -
Contract work: . ! I
AMOonnt Pl oo i it 8104, 7 fuu2 100, 877 $L,008 [........
A Nljlmlwr LR ] L0 i 1 198 b (1 I,
Miseelaneous expenses: | 1 i
Total ... ! $2, (O, 001 $190 . F01,079 - $2,811 | $151,27 1, 768, 468 $d, H 3103,!}:"»()
Royulties and rent of mine and mining plaut...... . 31,5‘-}‘_\.3_!"‘?} } KRN booBu,SE :ﬁl,'._)[»{» §140, 736 1, i, 70 2,876, BRL 145
Cost 0f sapios and oundosinls e s M L other e LY SR b S PO R SR
st of supplies and materials Cererereanean . RN 3, o0, 40 010 | fal, 31 i, 184, 401 a6, 77 1 §166, 726
};ullll'nf L R O PO e [ USTELG00,177 || 22308 B0U,610 - S14,308 | §747. 606 | 812665 AN0 | $473.040 | 706,914
oW er: | | . !
IO BOESEPOWET . ¢ e it ittt e e ianesarnasimnanranannns A1, 001 \‘ 70, 19 R RA 35, (K0 84 : 4,881
owned— i i . i’
Engines-- ( i }
] | & |
Steam-—— ; |
Number 1,060 1 L FO 92 904 2 g
Horsepower ... ... P 38, 010 o 111 S 2,512 32,053 617 ‘ 3,120
(s or gusoling— i
Number .., 32 1 Ao 6 17 ¢ 4
Horsepowe {381 20 ! 48 ... 13 999 | 41
Water wheels— . :
NIHHDCY + vt itiaiemva e tsacniiecme e rasasasracennnsnn | PN PR e 3. h
HOPSEPROWOL « it cicec i cesi s crsneacieaeauins | PO RPN . 80 .. 240
Other power— !
NUMDET Lo it 1 111 PR [T
Horsepower N P PN W0 |l [
Rented— |
Eleetrie, ROTSePOWET v vr it ittt cee s iiceiia e iiaieaanns P D O N A S S Y
OLher POWEr, HOMSOPOWOT oot iinaiiiiaeeiiaaanreassaanas 1492 1 I P
Electrie motors owned—
Number D B 2 n
Horsepower ........ rerracsennenaann 1,470 1,167 12 patit)
Supplied to other establishments, Dorsepower c..oooiioiiiiiaanas ol it .
.

1 Inehules $1,965,778 for which ne individual reports were reecived.
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COPPER ORE.

By Isasce A, Hourwron, Ph. D,

The statistics for copper ore in this report ave those
of mines producing ores, the principal or only value of
whicl is their copper contents. The statistics for ore
dressing works (stamp mills and concentrating plants)

‘connected with copper mines are ineluded in the veturns,

Copper is recovered also as a by-product of the smelt-
ing of ores valued chiefly for their precious metal con-

tents. Al statistics velating to the mining of these ores
are ineluded in the returns for gold and silver mines.
Smelters ave regarded as manufacturing establishments
and were included in the Report on Manufactures of the
Census of 1900,

The following table is o comparative summary of the
statistios of copper mines from 1860 to 1902:

TasLe Lo—COMPARATIVE SUMMARY: 1860 TO 1902,

NUINDET OF IMHIIER. L ittt e ee i iirnaar s canaarssnarestsaaaanenannnsans

Xumber of operators ...
salaried oflieials, clerks, ete.
Number..
salaries...........
Wage-cirners:
Average number
wages........ .
Contract work
Miseellnneons e
Cost of supplies and mat
Produat:

in

Quantity of ore mined, 8hort bns ... o i e i s rreaaa e

Copper contents of ove shipped and milled, pounds. ...

Valne atwine of ore shipped and milled . ooooaoii i iiin i ean

¢Not msuu‘tm .

A stablinhments,

4 Foremon Included in wagoe-earners,
6 Not reported separately,

Ssalaries included In wages,

1 Detndled dgures shown only for Michigan, Montann, Arizona, nind New Mexleo, |

1 } : :
{ 12 (N801 ! 1880 1870 1560
! j
..... 14 18) i R} 117
14 14 () (#) *)
1,008 170 219 ") "
§1, 708, 150 Fom, 200 ) (%) ]
46, 007 19, 70t i, Ui b, 404 H,108
$u1, 151, 405 6, 510, 781 g, 214, 1 3, 706, 264 #1,816, 160
FIRS, 768 $37, 1 () *) 2)
$1, 307,160 1, 452, ThY It)) . §;) (2
$11, 088,175 55, 08, B4 $1, 801, 82 DG, 844 FA06, K14
..... 14, 780, 64 3, 1, 72 1,007,440 () (¥)
120, U0, 2t a0, By, 48 i, 115, 44 {®) (*
..... #31, 178, 036 *) 785, KAl BGY 5,901, 312 §3, 861, 292
I

TValue of 5,410,546 pounds of eopper for Western states and 153,880 pounds for Pennessee nok reported,

During the forty-two years covered by the table the
growth of copper mining has heen very nwrked, the
alue of products having increased §47,816,814, or over
fourteenfold. The increase in the total wages was
$14,335,245, or nearly eleventfold, ‘

It was found that in most of the active mines no sep-
arate account was kept for development work. The
expenses of producing mines, therefore, include the
cost of development work incidental to mining.  Con-
siderable development work was done in mines that
reported no production.  Most of them were located in
the Western states, where the mineralogical charncter
of the ore was described as auriferous and argentifer-
ous copper, yet it would not be practicable to classify
such miines as copper, or gold and silver mines, in
accordance with the chief valuable element of the ore,
before they have become regular producers, In most

eases the work was prosecutod in the expectation of
developing a gold and silver mine.  All such mines
were, therefore, clised as gold and silver mines,
Distinetively copper mines in the development stage
wore reported from the following states: Michigan, 10
mines; Wiseonsin, Maryland, Georgia, Tennessee, and
Missouri, 1 mine each, The statisties for these mines
are not included in the preceding summary for produc-
ing mines, butare presented separately in the following
statement:
Develupment work: 1902,

Numher of mines. ..o, O 15
NUINDEE 0F OPCIILOTE « ieisaeraaararrestentaiasats it caernae e 1h
Sularied olficiuls, clorks, cle,: ;

Number, . .-,.Q

, Salaries $64, 208

Wage-carners:

AVCINEZE TIUIMDCL « ot areanarnnriraosarassesss sosaasssssssrnsasnsacans 392

Wagsse,oareanaes . . $184, 424
Contraet work...,... o0
Miseellaneous expenses. ..o .. 3
Cost of supplios and materinls c.oo.eoeeien

(469)



470 , MINES AND QUARRIES.

Number of mines and. operators.—The terms *‘mine”
and ‘‘ operator,” as used in this veport, require a word
of explanation. In some cases certain properties were
combined by the owner under one management and
reported as one mine, while others were operated as
separate mines and so reported. When a ““group” of
mines was included in one report, it was very largely a
matter of opinion whether all or some of the properties
constituting the group were to be considered as separate
mines, or whether all properties had been merged into
one mine, The only reliable unit of enumeration was
the reporting corporation, firm, or individual. Among
these were 2 corporations whose mines were operated
by lessees and 1 holding company, the Amalgamated
Copper Company. The capitalization of the first two
was o distinet element of the capital invested in copper
mining, quite independent of the capital invested hy
the lessee, and it was believed,” therefore, that this
ought to be included in the total capitalization reported
for the copper mining industry. Asregards the Amal-
gamated Copper Company, it is a matter of opinion
whether it or the companies whose entire stock i
owned by it should be regarded as the actual operators,
It was therefore thought preferable to show in the
tables the total number of companies reporting. If
the holding company and the two lessors are excluded
from the total number reporting, then the nwmber of
operators was 141. If, on the other hand, the con-
stituent companies of the Amalgamated Copper Com-
pany are excluded, then the total number of operators
was 136,

Character of menership.—The corporate form of own-
evship was the predominating type in the copper mining
industry. Of the 144 operators 100 were incorporated
companies, 23 were firms or limited partnerships, 19
were individuals, 1 was a cooperative assoeiation, and
1 was an estate. In Michigan all copper mining oper-
ators were incorporated.

A summary of all copper mines, classified by character
of cwnership, is presented in Table 2,

TaprLe 2.—Summary, by character of ownership: 1902,

Incorpora-

Total. Tndividual,| Firms, ete.) ted com-
panies.

. 144 14 205 100

- $1,768, 466 #27, 095 $23,305 | $1,717, 966
$21, 161,106 F134, 050 §138, 045 *"0.519
Contract v 3188, 7h8 $1,100 $1,100 B183,
Miseellaneous expen $1,397, 460 31, 084 $7,.020 | §1, 3.»\ 1
Costof supplies and materinls | $11, 083, 175 F202,616 | 70,603 sll).bﬂg, 06t
Ore shipped and milled:

Number of operators
Salaries
Wages....

Short tons....oovveeieaans 11, 464, 868 166, 833 11,178 | 11,206, 857
Value at mine ........... $51, 178, 086 #5094, 377 $LET, 822 | §50,421, #47
Bullion contents—
Copper— !
Pmmd‘l .......... 020,004, 520 |1 10, 888, 448 | 2, 060,802 | 612,535, 261

$70, 175, 810 019, 04kl $207,983 | #6Y, Olﬂ 933
85, 838, 2h6 $333, 932 $32,400 31!, Iﬁh, 924
#1, &v[ 026 $67, B2y $3,0909 | 81,782,273

$19 07h FA8Y #0600 §17, Q86

$77,882,166 |1 $1, 821, 338 244,712 | 876, 31(), 116

Crude ore sol 80, 91.‘1"8 $U68, 7RG $227,564 | 84,5 n, O8R

Dressed org $old #8, 415, 060 3‘315 4,930 611,416

Ore smelted.......... $63,474.273 #3502, 237 #12, ‘)28 § \‘E(ﬂ 109 113

Total gross value

1Includes 2 mines elassed under * other Forms.”

It appears from the preceding table that the share
contributed by each class of operators to the output of
the mines was :w follows: Incorporated companies,
$50,421,837, or 98.5 per cent; individuals, $594,877, or
1.2 per cent; mms $161,8292, or three-tenths of 1 per
cent. About three-fourths of the copper ore mined by
individuals and firms wag sold in the crude state, the
remaining one-fourth heing dressed or smelted at the
mine. The incorporated companies, on the contrary,
sold only 6 per cent of their ore in the crude state,
namely, a product valued at $4,595,5688; the value
of dressed ore sold by them was $8,611,415, or 11.:
per cent, and that of ore smelted at the mine or
shipped to smelters operated by the same companies
was $63,108,118, or 82.7 por cent,

Capital stock of incorporated companies.—The capi-
alization of the incorporated companies is shown in
Table 8. In the consideration of the capitalization of
the copper mining companies, it should be horne in
mind that a portion of the capital stock of some of
them vepresented the value of smelting plants owned
and operated by the same companies.
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TasLe 3.—CAPITALIZATION OF INCORPORATED COMPANIES: 1902,

| ! |
United States, | Arizona. Jalifornia, Colorado, Idaho. Michigan, Montnnn, | Nevada,
| !
I i
Number of Ineorporated companies. ... ..oooiiinnn ; 100 | 21 4 13 1 ! 20 14 1
(;apttnl qtalck uli(l bondsissued ....cociiiiiieiana-aal 8378, 815,800 ‘ $31, 802,493 $9,416, 597 | §7,735, BH6 $2,000,000 | $16,453, 750 | $2563, 548, 400 $86, H00
apital stoek:
! Total authorized—
Number of SDAIES cvre e iiireiiivaninanns 15, 218,707 |l 8, 680, 000 1, 250, 000 10,951, QU0 200, 000 1, 964, 000 4, 305, 000 200, 000
- lI;uil‘ \'ahlle .................................. 8111 788,125 I $33,780,000 | $10, 633,126 $9, 965, 000 $2, 500,000 | $19, 000,000 | $299, 625,000 | $100, 000
"otal igsued— ;
Number of Shares .oovovoii e iiinennens 32, 880, 560 |i 4,911, 026 1, 000, 020 8,086, Bu0 150, 000 1,908, 150 0,704, 104 178, 000
Par value...... $372, 240,270 [ 28, 802, 068 #, 416, 597 7,736, b86 #1, 500,00() $46, 463, 7H0 | $2A1, BAT, 400 §48i65, HOO
Dividends paid #14,116,002 [ $3, 667, 036 $201, 990 FT000 |eianiennnnann $3, 200, 000 $6, 325,070 |.......
Common— i
Authorized— | i '
Number of shares ....oovnnnnns 12, 818,707 8, (190, 000 1, 000, 000 8, 851, QOO 200, 000 1, 60, 000 8, 344, 000 200, 000
. 1‘31‘ VAMIG. i $129, 321, 625 | $33, 780, 000 $5, 766, 625 #7, 86, 000 $2, 500,000 {  $10, 000,000 | $204, 626, 000 | 100, 000
ssued— ‘
Number of shares ...........ut 41, 103, 560 | 6,911, 026 i, 020 7,101, 500 100, OUO 1, 008, 150 5, 60, 194 178, 000
Par value...... .0 $8061,0888,770 (1§28, 802,908 #4, 650, ()‘)7 $6, 760, 8D !FI,JO(] Q00 | $46, 453, 760 | $240, Hl7, 400 $56, H00
Diyidends paid. $18, 667,012 11 $3, 667,080 |... O vereeveaanaes $8, 200, G0 &6, 17H, 076 |..........
Preferred— '
Authorized— :
Number of shares ..ooeeoeeann- 2,000,000 |, 50, 000 2,100, 000 no, 000 |..
I P&]u‘ VAIUG. e $12, 466,500 |i §4, 866, H00 $2,100, 000 &5, 000, 000 |.
gsned—
Numberof shares .....o....... 1, 285, 000 250, 000 985, 000 H0, 000
DPar value . 810 851,500 #1, 866, K00 $085, 000 $h, 004, 000
Dividends paid........oooocan $1d R 990 $291, 980 $7, 000 §160, 000
Ronds:
Authorized—
NUMDET oo e i aes 303, 050 00,000 |aeeeveniniii]oiiniiinans D800 [eaeenvnnns
PAr valIC.ci it e £6, 950, 000 F3,000,000 [-ereerviniliiiii et #0500, UUU '.!.H(JU {31311 20 SO
 EEA U .
NUIMDEY £ et ettt e aeet e aaaaannrann 308, 029 B A00 2,001 1.,
Par value. 15(‘),075, 630 000,080 oo e 700, 000 . #2, 001, 000
Interest paid. FL74,000 {1 oo e #30, 000 132, 000
Assessments devied. o e e §7, 726, 748 3 L L O g §7, 308, 848 l [N
North Washing- \ Wyoni-
New Mexico. (ntro]imt. Oregon, Tennessee. Uinh. Virginia, ton, Wiseonsin, l g
Number of incor {)mu.ted companies. - ....oiiee... PPN 6 1 2 2 11 1 1 1 1
: Capital stock and bondsdssued..oooeeinnsieiiennn. .an $8, 924, 960 | §3,000,000 | $2, 500, 000 4, 875, 000 $6, 822,010 | $10,000 ool 1,000,000 | $5d0,000
Capital stock: '
Total anthorized—
Number of sShares cocoeveieaniaininn, . £, 800, 000 100, 000 30, 007 200, 000 3, 702, B0 20001 8,500, 000 A0, 000 | 1,000,400
. tPlM \'«11(11113 ......... 81‘.!, ]()() 000 | 83, 000, 000 | $3, 700,000 7, 001, 000 3{\(» R0, 000 | 10,000 | $3,500, 000 1 $1, 000, 610 $1, 000, 000
Total issued—
Number of shares ...coeavenernne.. 3, 684, Y60 300, 000 18,007 170, K00 3, 444, ho3 200 0, (LK) G40, GO0
Par value........ deriiessessannrenn $8, 849, W0 | $3, 000, 000 | $2, K0, 100 &4, 875, 000 Fi, w28, 610 ) $10, 000 F1, 000, 000 ifln 10, 000
Dividends padd .ooveeiieiiiniinnnn.., s L 000 oainviencd]os S
Common— |
Authorized—~—
Number of shares. ..ooveiiieas G, 800, ()0 300, 600 30, 007 200, (00 3, 702, BOO 200 | 8,000,000 40, 000 | 1,000,000
I l’t{.l‘ VallC. ceeeniinias PR 12, 100, 000 | §3, 000, 000 | $3, T00, 000 &5, 00u, 000 $6, 875,000 | $10,000 3‘3 ()UU 000 | $1,000, 000 $1, 0o, 00
g8ed—
Number of shates .....oae. 3, 439, 960 800, 000 18, 007 1768, 000 J 14, (03 200 feiieeinnsens 40, 000 G40, (00
Par value......,.. $8, B49, 960 | §3, 000,000 | $2, 500, 000 4, .574'), 000 $G, 822 615 | $10,000 |.oaeriiiinn, !il OUD 000 | BG40, boo
Dividends paid.. 1120000 ereevrnalararanrnanaalinnnnenraaas RN wel BB 000 o v erenvabsernneiienseceeeeneenslaee traeen
Proferred—
Authorized—
Number of shares.............. Y 600, 000 |..... aeraeas
Parvalue. ..o S ) PR PR e N PO RN $H00, 000 |oeenennannns
Tsgued—
: Bonds:
Authorized—
NUMber cooiiiiiiiiiiacne i ieaaaean . 160 |, 50
Par valu eee $160, 000 $500, 000 |.
Tesned—
Number. . vveicienneeana. T H0 .
Parvalue.............. et $76, 000 #000, 000 |..
Interest paid........... $12, 500
Assessments levied L.l .




472 MINES AND

As shown in Table 8, the division of stoek into com-
mon and preferred is uot general with copper mining
companies. There were onlv 6 companies reporting
hoth common and preferved stocl; up to the close of
the vear 1902, 1 of these had issued no stoek of either
kind.. The issue of bonds was not favored generally by
copper mining companies; there were only 6 companies

TasLe 4. —INCORPORATED COMPANIES, GROUPED BY CLASS OF ¢

|

QUARRIES

having honded indebtedness, and of the $6.950,000
of honds authorized, $6,075,530 were issued.  Assess-
ments on stock were also unusual, the total amount
levied by all companies since organization heing only
$7,725,748

The following table shows ench class of capital stock,
authorized and issued, in detail:
'l‘()(‘l\ 1902,

Number of AUTHORIZED, i ISBEHED,
CLASS OF STOCK REPORTED. B O e = T R —
panies, Totnl. ] Common, Preferred, Total, ‘ Ciomumon, l Preferred,
|
o N S . ; l«,_wvv,_v \ e
6 100 $4141, 788, 1206 20, 321, 625 $12, 466, Huo { 372 ){ # 1,888 If '&‘\l(l S, U0
Both common and preferred 16 92, 838, 125 80, 866, l».!\ 12,466, H00 1 .)(y,th.ﬁ‘J’? l i, 965, 004
COMMON ONLY cu i e riammieccrerran s vnnarann 04 $18, 965, 000 348, 06D, 000 ................ ] 315,428, 673 ] .il’n 493, 673 } ......

10ne company had icsnud ne comMINen or pm[mrod qlnok up to the elose of 19(L

The capital stock shown in Table 8 includes a dupli-
cation since the eapitalization of the Amalgamated Cop-
per Company, as well as that of its constituent com-
panies, is reported, Table 5 shows the capitalization
of the Amalgamated (Jopper Gompany and each of its
constituent copper mining companies. Neither the

TapLE 5.—CAPITALIZATION OF THE AMALGAMATED COPPER COMPANY AND ITS CONSTITUENT COMPANIES:

parent company nor any of its constituent companies
hag preferred stock. The Amalgamated Copper Com-
pany owns the entive capital stock of the Colorado Smelt-
ing and Mining Company, and of the Washoe Copper
Compuny, and a controlling interest in the others.

1h02.

COMMON RTOCK, BONDS,
COMPANY. Authorized. Tssued. Authorized JESHUTR
Shares. Dar value, Shares, Par value, Par value Number.! Tar value.

1
Amalgomated Copper COMPANY..o.veeeeeienienaaiaes 1,660,000 | §155, 000, 000 1,638,880 | BI63, 885,000 H. oo ‘ ..............
Anaconda Co per; Ining COMPALY....onevrernnnnades - 1,200, 000 80, 000, 000 1 20() 000 80, 000, QU0 [ssnmmasosussssss|sosamsssanlonmnnesereannn
Boston and Montrna Congolidated Mining (,ompmw 160, 000 8,760, 000 ].)0,000 3,760,000 i 1, 300 $1, 300, 000 H01 T, DR
Butte and Boston Consolidated Mining Company..... 200, 000 2,000, 000 200, 000 2, 600, 000 l 1,500 1, 500, 000 1, h00 ¢ 1,500,
Colorado Smelting and Mining Company 100, 0G0 1,000, 000 1()() 000 1, 000, 600 | i
Parrot Silver and Copper Company......... 230, 000 2,800, 000 ""9 #50 2, 208, 500 ! i
Washoe Copper COMPANY cvoiceiiirersmrmraraannnaens 200, 000 20,000, 000 ‘30 464 3,046,400 !

Lividends.—-The total amount of dividends paid in
1002 was $14,116,002. Of this amount, $3,077,760 was
paid by the Amalgamated Copper Company. These
dividends were derived partly from the dividends
declared by its constituent companies, and partly from
the earnings of other properties of the Amalgamated

TasLe 6,—INCORPORATED COMPANIES,

Joppoer L,omp'm), such as coal mines, railways, cte.
The following table shows the capitalization and divi-
dends of all dividend paying companies, with the exceop-
tion of the Amalgamated Copper Company, and also
the capitalization of the companies that paid no divi-
dends in 1902:

CLASSIFIED WITH RELATION TO ])IVfDENDS, CAPITAL STOCK, A¥D
BONDS: 1902,

CAPITAL STOCK AND BOXDS,

Authorized, Issued, ) )

Par value, l’m’ \ulm- ) o

Number of Number of |- i M § 1 8% (3 (LY R UG 1)
shares or Average shnres or Avuugc o fnterest

honds, Total, per share bonds, Total, per share paid.
or hond, ar h( md
Dividend paying companies:

Total capitalization. .. ..o oirn i i 6, 4963, Koo 167,783,195 (. ..oea..L. .), [(H I.ll $110,‘Jl‘){3,‘ 311,080, 212
COMOT SHOEK < e e e eeeerreeeeeeeee e eeeeeeeeae s e 5,202,500 | 152,516, 625 2| Lune7 | 1m0l | g2een| 10,580,
Dreferred stock ... .. 1,400, 000 10, 966, 500 7.83 ysh, 000 10, 551, {00 10,71 448, G
10 01 361, 300 4, 300, 000 11, 90 300, 464 3, 600, 3o 11, 63 42, Utk

Comipanies by which no dividends werve paid in 1902:

Total eapitalization. .. ..o oo ool e 87,068, 8’!7 125,0’)5 000 3. 10 25,761, 278 107, 464, 348 4,17 132, i
COMIOM SIOCK+ v oo ees e e eereeee e eoeeeeeeane e 35,506,207 | 121,806,000 2l 25,448,708 | 104589, 340 PR AV
Preferrved stock . 1, 500, 000 1, 500 000 1,00 300, 000 300, 000 1.00
Bonds...eveenn.. 2,650 { 2, 650, 00D 1,000, 00 2, A7h 2, 576, 000 1, 0G0, 60

1Exclugive of the Amalgamated Copper Company.
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There were 18 dividend paying companies, with capi-
tul stock issued to the value of $118,462,927; whereas
81 companies, with capital stock issued to the value of
$104,889,848, declared no dividends. Dividends on
$10,551,500 of preferred stock were declared by 4 com-
panies; the rate of dividends averaged 3 per cent,
No dividends were declared hy these companies on their
common stock, which was issued to the amount of
45,965,097, Two companies with preferred stock
authorized declared no dividends; the authorized pre-
ferred stock of these companies was $1,500,000; the
amount issued, $300,000.

Dividends on common stock were declared by 14 com-
panies with an authorized eapitalization of $75,150,000,
of which $56,946,830 was outstanding; no preferred
stock was authorized by these companies.  The average
rate of dividends on common stock was 18.6 per cent,

A comparison between the par values of dividend
paying and nondividend paying stocks is not without
interest. The average par value per share of dividend
paying common stock was $21.07, whereas the avorage
par value of a share of common stock on which no
dividends wore declaved was only $4. 11, Similarly, the
par value per share of preferred stock was $10.71 for
dividend paying and only $1 for nondividend paying
companies. It is apparent that the type of mining
enterprises, for which capital stock is issued at $1 and
less per share, is more frequent among nondividend
paying than among dividend paying companies. The
latter are, for the most part, concerns the capital stock
of which iy issued at prevailing commercial values per
share, viz, at $25 and over.,

The following statement shows the stock and bonds
on which dividends and interest were paid:

Classes of stock and bonds on wlich dividends and interest were peleds

1902,
Number oy
- : ¢ Dividends or .
CLASS, of com- | Authorized, Tasued, post Pur cent,
panies. inte l(:NL paddd.
Common stoek. 14 75,150, 000 %(‘n,'ﬂ-lﬁ.SRU $10, HRY, 22 18,6
Preferred stock .. 4 10, b6, K0 10,601, OO 448, 400 4.3
Bonds............ 4 8, 800, 000 3, 001, 000 174, B0 i8]

The total amount of interest paid on honds was
$174,500, of which $132,500 was paid by companies
that declared no dividends in 1902, The rate of inter-
est on bonds averaged 5.8 per cent, -

A number of corporations operated both copper mines
and smelters, and some were interested in other prop-
erties, such as coal or iron mines, railways, ete. The
dividends reported for such companies were derived
from all those sources and can not be segregated.

A comparative summary of dividend paying com-
panies—with the exception of the Amalgamated Copper
Company, which, being merely a holding company, is
therefore excluded—and those which declared no divi-
dends in 1902, is presented in Table 7.

Tanrn To—Comparative. summary of dividend paying and nondiri-
dend paying compandes: 1902,

‘ Dividend Noudivi-
Totul. || puying com- | dend paying
panies. companies,
Number of compunies, .o, coeeenooi. 99 18 )
SRULLICH «ovnaernnereens $1,712, 306 $724, 774 $U87, 532
Woges.ooveens 20, A7, 208 || $10, 867, 603 §10, 221, 606
Contract work #1183, s B2, 8K $1, 184
Migeellnneous CXPenses ........ ceed|  B1,808, 761 $512, 065 $RID, KOG
Cost of supplies and materinls ..., $10, 809, Do6 $6,163, 479 4, 646, 187
Ore shipped and milled;
Short tons . caevieeiciniinenaanainn 11, 296, Rh7 B, 762,072 5, i3, HLH
Value of produet at ming, total..| $50,421, 887 || $32, 605, 762 $17, 814, 08D
AVErRge Per compiny........ 509, 811 21, 820, (ko $2186, hsy
Bullion contenty—
(!uprur——
otinds 612, bib, 254 383, 804, 606 428, 160, 679
Value . $69, 048, 933 $43, 280, 6hy. $25, 813, 280
Silver... 45,460,920 || 82, 840, 871 $2 617, 058
Gold.... §1,782, 273 $1, 166, 286 $615, 087
Othermetnls.......ooon, $17, U806 $16, 627 $2, 459
Total gross value......ooooiaa.. #76, 316,116 1| $47, 267, 837 $29, 048, 779
Avorage perton.. oo, 5,75 £8.20 §5, 20
Crude ore sold. ... 4, bR, HRKY #2, 617, 7 $1, 978, 021
Dressed ore sold . 8,611,415 #903,074 $7, TO8, 341
Ore smelted . ..., 03,100, 118 || $43, 746, 606 §19, 862,417

. wlvjl‘}r.\’uh’isi\"u.nf Lhu Allmlgnm-ntud ( ‘.Jl;iub'r (“,1;1‘|;1um'3;. -whiuh im11nhl;;g
compuny.

It must be borne in mind that the payment of divi-
dends in o given year is vot indieative of profits earned
during that year.  Dividends may he declared from the
accmnulated surplus of former years. On the other
hand, the failure to declare a dividend does not neces-
sarily show a loss; the earnings may have heen invested
in development work, in new equipment for the plants,
in aequiring new property, cte,  Somoe of the principal
copper mining companies are close corporations, the
gtock of which is held hy a limited number of persons,
As the shares are not on the market, it is often a matbter
of indifference to the stockholders whether s dividend
i declared or the net enrnings are acoumulated as a
surplus.,

The chief differences disclosed by the preceding table
hetween the dividend paying corporations and those
which paid no dividends in 1902 are as follows:

Tirst. The grade of ore mined was higher with the
former than with the latter, viz, $8.20 per ton as
against $5.25 per ton.

Second. Where dividends were paid the ore was
nearly all smelted at works connected with the mines,
whereas in other cases much of the ore was sold.

Third. The average value of product per dividend
paying company was $1,826,589, while the average for
other companies was only $216,583; apparently it was
the largest companies that declared dividends in 1902,

The census returns for 1902 cover a year of low
prices of copper. A comparison with the dividends
for previous years will be found on a subsequent page,
in connection with a study of prices.

Finployees and wages.—Wage-carners  constituted
95.6 per cent of the total number of employees, and
their wages were 92.8 per cent of the total salaries and
wages. Table 8 shows, by states and territories, the
average number of men, and of boys under 16 years of
age, employed during each month.
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MINES AND QUARRIES.

TasLe 8.—AVERAGE NUMBER OF WAGE-EARNERS EMPLOYED DURING EACH MONTH: 1002.
i w Mex- All other
gﬁ;{gd Arlzona, | California.| Colorado. | Michigan, | Montana. N‘“‘} (,}\‘[u‘ Utah, | statesand
i , o territories.,
Men 16 years and over:
L0 AL RT3 PP 24, 88H 13,889 5,608 111 i3] 742
Februaly .coeeevevaacenas 24, 6568 13,267 6,102 121 ALl 638
March ...ocoivenreanaan 28, 602 18, 679 6, 363 141 498 T0L
April.iaie i 24, 088 14,118 13,304 160 603 706
MY . e iiiniemae i 27,073 14, 512 4,567 146 g 27
JUNG ¢ aiiciiiiiicii e 26, 466 13,952 6, H3R 173 618 G651
July.... 20, 838 14,249 6, 6hG 147 628 651
August. 25, 908 18,760 4, 168 182 498 657
Septemk: 25, GO8 13, 660 6,817 161 Ehyd 587
October .. 26, 278 18,973 6, 1R 212 430 605
Novembe 25, 720 13,490 6, K38 212 406 i1t
December. 25, (139 13,711 6,615 202 10-4 oY1
Boys under 16

¥ Januwary. 111 44 17
Tehrunry «oveevivnraiiamennanan 110 43 1. 17
Marchh cooveieeiiimiiica i 118 45 18
Aprilo. e 113 47 16
1 110 43 . 17
1 S 106 39 1. 17
JOIY i 112 44 1. 17
Auvgust,..... 92 97 1. 17
September .. 92 27 . 14
(076174117 U Y 93 2 1. 14
NOvembDer ...cveavnianmninann.s . 91 27 1. 11
BT CTE3 ¢ 01 1T O Y 93 20 14

The average number of wage-earners was greatest,

97,183, in May, and least, 24,768, in February; the

variation during the year was not marked.
In the following table the average number of wage-

earners ab certain specified rates of pay is shown for
the various classes of employees, and also the pereent-
age which the number at each rate forms of the total
number in the clasg:

TanLe 9.—DISTRIBUTION OF WAGE-FEARNERS ACCORDING TO DAILY RATES OF PAY, BY OCCUPATIONS: 1902,

All occupn llul::[ll::;mlt‘lil:m' Miners' hely, Timbermen Boys under 16f Al oth
upn- N S ) 8, CAr- . w8 help- o1 e Dy R ther
tions, Engineers, Firemen, 1.,%11} ‘1';111& l‘:}:{}‘i: :}“1\- Miners, iy |11]1‘(Ll) 'LL} 1t:(k yenrs, WREG-CAITLOTS,

RATE PER DAY — S, S — o _
(DOLLARS), N A N N N X v N
ver- ver- Aver- Avar- Aver- Aver- Aver- Aver-
Per Per Per Per Per Per Por Der Por
age toongofl B8E loungof| BEC loentoff AVOIRBE oo BEC lagntorl 8¢ laantor| Y8C leentof MG loontof] M€ et of
Teon | total, [ B ol | R | tota), number. By Nt | totad, | P00 | tatal Then 1 tatad, | R Frotal, | R Crotal,
Total coveveiiansns e s |1 26,007 § 100,0 mn2 | 100,0 487 | 100.0 1,819 [ 100,0 [VI2,821 | 100.0 | 1,257 | 100,0 s68 | 00,0 108 | 100.0 | 8,105 | 100.0
85)9 ‘fg g% S S Y P A T T | P02 1 S N 1;.4: 11.; }:} 82;!
75 4 T | e e St I~ T B 52 PR [ PR S 7 ]
i I BIEAR T T
150 1,87 | 71 8 21w onel o osel o onl omloer | EA R 5
1,76 3,854 1 12,9 9 16. 90 L91 187T ) L1 497 8.6 86 ) 1O L.l LU
2,00 6,277 | 24,1 4 4 PN 233 | 12,8 hi
2,26 2,006 8.0 | .8 0.8 187 7.5 3
2,50 2, 285 8.8 i 3 a0, 260 4.8
2,76 61 PR i 2 1 Ha 2
3.00 961 3.7 2l 3.8 20 40100 173 H
3.26 181 0.5 8 Lb 1 0.2 { 19
3,50 6,742 1 20,9 phil 4.5 | 275 27
875 b4 0.2 10 1.8 3 0k 24
4.00 . 605 2.3 107 80.8 2 0.4 273
426 and ovel cievivneiannan 877 16 P8 2 (N AP 250
I

1Includes 2,206 miners, all in Michigan, who were paid in aceordance with the amount of work done; for these the figures shown in this table ropresent avers

age daily earnings.
2 Less than one-tenth of 1 per cent,

The range of wages for the bulk of the employees
was from $1.50 to $3.74, 24,324 wage-earners, or 93.5
per cent of the total number, being included between
those rates. Practically all those classed as miners
were paid at least $2 per day, and 5,552 of them, or 43.3
per cent, received between $3.50 and $3.74. Most of
the highly paid miners were reported from Montana
and Arizona. Of those classed ag miners’ helpers, 1,257
in all, 66.3 pexr cent were paid between $1.75 and §2.94,
22.1 per cent having received less than $1.75, and 11.6
per cent, $2.25 or over. There was a wide range in the
rates paid to timbermen and track layers; 454, or 52.6
per cent of the total number, were paid between $1.75

and $2.24, and 24 per cent, from $3.50 to $3.74. Prac-
tically all of the timbermen and track layers at $3.50 or
over were reported from Montana.

There was also a wide range in the rates for engineers,
firemen, machinists, and other mechanics, In each
of these three classes more than 90 per cent of the
wage-carners received $L75 per day or over. The
proportion receiving $3.50 or over was as follows:
Engineers, 43.6 per cent; firemen, 28.3 per cent;
and machinists and other mechanics, 42.6 per
cent. In each case the greatest number at rates of
$3.50 or over were reported from Montana and
Arizona.
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The number of boys under 16 years employed was
small, only 103, or less than five-tenths of 1 per cent,
having been reported. Their rates varied from 50 cents
to $2.49 a day. Of the 103 boys, 50 were employed
in Arizona and 37 in Michigan.

The 8,105 employees grouped under *“all other wage-
earners” constituted 81.2 per cent of the total number.

Tanpse 10.—DISTRIBUTION OF WAGE-EARNERS ACCORDING TO DAILY RATES OF PAY, BY STATES:
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Their duties were so varied as to render impossible any
separation into well-defined occupations, The rates of
_pay for the greater portion of these wage-earners ranged
from #1.50 to $2.24¢ per day, 74.8 per cent being in-
cluded between those rates.
The following table shows the distributipn of wage-
earners according to daily rates of pay, by states:

1902.

[Fach cumulntho percentage shows the proportion of the total number recelving o wage ay great as, or greater than, the lowest wage of the given wage group.]

MONTANA. 1

UNKITED STATES, ARIZONA, MICITTGAN, ALL OTHER STATES,
RATE PER I;AY per | cumal P 1 I Cumul e | Gumul |
(DOLLARS), opage | POE | Cumula- sragge | Per jCumula- (L0 1 Per jCamaula- oo F Per [ Comulda- Per |Cumulp-
;}l‘lg{}h‘ cent of | tive per- {}l‘l’l‘;ﬁ}kl‘ cent of | tive per- ;}\‘1;111{}:\'1( cent of| tive per- ;}l‘l;;:")‘ffll cynt of | tive per- ;l\l‘u‘ﬁgglf’ centof | tive per-
; total, | contago, | total, | centage, | totel. | centuge, 1 total, | centage, ‘| total, | centage,
196,007 | 100.0 3,797 1 1000 |...vin. 113,337 10008 [aeniiins 6,888 | 1000 |oerenannes 1,085 | 1000 |.vvureennn
29 0.1 100, 0
49 0.2 49,9
201 0.8 9.7
368 1.4 8.9
1807 | 71|  onal
3,854 12,9 904 |
277 21 ViRl
2,066 8.0 03,4 |
208 | 8.8 4t |
6ti1 2.5 36,6 |
g6l | ®T|  BLI|
131 0.5 30,4
6,742 25,9 29,9 i
54 0.2 4,0 |
606 | 23 34 |
877 Lh LAl

1Inoludus 2,206 minoers paid in nu('mdnm(-u wiLh the amount n[ work dong; for these nnl\ avernge dadly enrnings were obtained,

2Tess thaw one-tenth of L per cent,

Only Arizona, Michigan, and Montana are shown
separately. These 8 states gave employment to 24,079
wage-earners, or 92.6 per cent of the total number em-
ployed in mines, the principal product of which was
copper ore, Of Lhe 3 states, Montana shows by far thoe
highest rates, 6,095 WAZE-GArICLS, or 5.4 per cent of
the total number, receiving $3.50 per day or over. In
Arizona 87.5 per cent of the wage-carners received
$3.50 or over per day, and 40.1 per cent from $1.75 to
$2.49,  In Michigan the wages paid were mueh lower
than in either Arizona or Montana, practically all of
the men employed in copper mines in that hmte receiv-
ing between $1.50 and $2.74.

.The 1,985 wage-earners grouped under ‘‘all other
states”™ are distributed among 13 states, no single state
reporting as many as 500.

The tenacity of antiquated forms of industrial rela-
tions is exemplified in the few copper mines where
labor was performed on a share of the product. This
form of employment is frequently found in gold mines,
where the miners so employed ave locally known as
“leasers,” “tributers,” ete. There were only 7 cases
of this kind reported at copper mines, namely, 4 in
Montang, of which 8 were in Silverbow county; % in
Arizona; and 1 in Colorado. In all, 92 men besides the
regular wage-carners found employment on such terms
in these mines. The total output was valued at $25,567
at the mines, the output of no mine exceeding $10,000
in value. The percentage of copper in the ore varied
from 6 to 29 per cent. The share received by the mine

owner ranged from 10 to 20 per cent of the gross value
of the ore, and from 10 to 25 per cent of the value at the
mine, after smelting and froight charges were deducted.
The winer, out of his sharve of the product, furnished
his own supplies,

Days in operation.—In the following table 126 cop-
por mines are clagsified by the number of days in op-
eration; 18 of the 144 mines failed to report on this
subject:

Tanrw L1.—Number of mines, clussified according to time i operation,
Ty slates and territories: 1908,

NUMBER OF DAYS IN OPERATION,
IN“mE — R S [
wr o
HIATI O TER- "
RITORY, .’““‘f{j 80 | 810 a1 | 01 {121 161 181|211 | 241 [271] 801 | 381
repori-and i to | to | tojto | to | to | to] to | to | to | to
MBI Tess. | G0, ] 90, [120, (150, [180, (210, 1240, |270, 1300, |580, 1360.
: U T B — -
Totul ..o 120 a3 [ 8
AYIZONR coiiiaienn 41 1] 2] 2. 2 11
Californin ........ FAPPI [ A RN R A B | 3
Colorndo c.vaee. . 3 21 2| 8i..-s
1[\:[11“11“1) ...... . R (R e §
chigan, .
Monuhm 17
New Mexico...... 1
North Carolina...
[4) 0:7:40) 1 R
Tennessee.. cas
Utah .... 2
Virginin ves
‘Washington ...... 1
Wisconsin........ .

eagefeaefraslen

Miscellaneous empenses.—This item includes rent and
royalties of all deseriptions, ‘“taxes, insurance, interest,
advertising, office supplies, law expenses, injuries and




476 MINES
damages, telegraph and telephone service, gas, and all
other sundries not reported elsewhere.” The total
amount reported under this head was 1,307,465, Of
this amount $180,215 was paid in rent and voyalties,
viz, $33,184 in royalties for mine and mineral land,

$922,898 in water rents, and $74,638 in other rents and

royalties. On the whole, royalties and rents were but
an insignificant item in the copper mining industry.
All other miscellaneous expenses ngpregated $1,267,250.

Supplies and materials.—The general term *‘mate-
rials? has searcely any application to copper mining.
The ‘““material” operated upon in a mine is the rock
-underground. The inquiry calling for *“ total cost of sup-

plies and materials of all kinds used during the year”.

abt the mine contained the following explanatory note:

“The cost of the following materials should be re-
ported under this inquiry: Lumber and timber used
for repairs, mine supports, track ties, cars, and all other
pubposes; iron and steel for blacksmithing, rails, frogs,
sleepers, ete., for tracks and repairs, parts of machinery
and tools used for renewals and repairs; explosives,
water for boilers and for other purposes, fuel, illumi-
nating and lubricating oils, machinery supplies, ete.”

All the items here enumerated strietly come under
the definition of ““ supplies.” The ““material ” treated
at the mills is the ore which comes from the mine. It
is mot customary in mining bookkeeping to charge the

-mill with the value of the ore brought from the mine.
In the schedule relating to “reduction works, other
than smelters,” there were two separate inquiries, one
relating to *‘materials,” the other to *‘supplies.” The
former called for a statement of the * character of ma-
terials used, whether ore, tailings, or other materialg,”
and was confined to ““ materials bought in 1902.” The
amount reported in answer to this inquiry is not in-
cluded in the ““cost of supplies and materials” shown
in Table 1, but is given as a separate item. Purchased
ores formed but a very insignificant part of the total
tonnage treated at mills connected with copper mines,
namely, 1,068 tons out of a total of 6,558,222 tons
treated in 1J02.

The explanatory note to the inquiry relating to mill
“supplies” enumerated: ** Shoes, dies, screens, plates,
and other parts of machinery and tools used -for
renewals and repairs; quicksilver, cyanide of potassium,
lamber, iron, steel, oil, fuel, water, etc.” The total
cost of ““supplies and materials,” as herein defined,
was reported as $11,083,175.

Mechanical power.—The total primary power of all
classes nsed in copper mines aggregated 198,507 horse-
power, of which more than two-thirds, viz, 137,772
horsepower, was used in Michigan, and one-fourth, viz,
49,090 horsepower, in Montana. The quantity of power
used had no relation to either the value of the product
or the copper contents of the ore, but was roughly pro-
portionate to the quantity of crude ore mined, as
appears from the following statement:

“with an output exceeding $50,000, while for

AND QUARRIES.

Horsepower nsed and tons mined, by statos and teevilories: 1002,
) u

Totnl

Tons Horse- | Tons
STATE OR TERRITORY lorse- | mined power, | mined,
power, | " [pereent.; per eent.
|
|

United States.

07 } 11,750, 004

h‘247 dl/
3, llH,h(ll)
‘.!, 103, 8R7

137,772 |
19,000
1615

Michigan
Montans . cee
Al ather sfatosnnd torritories - .00

The predominating form of power used in 14902 wuas
steam. The total horsepower used, including all
primary power owned and electric power rented, was
divided as follows: Steam, 189,426, or 95.4 per cent;
compressed air (described in the tables as *“other
power”?), 5,935, or 2.6 per cent; gas or gasoline, 1,184,
or gix-tenths of 1 per centy water, 326, or two-tenths of
1 per cent; and rented power, all clectric, 2,836, or 1.9
per cent.  In addition there were 50 electric motors,
having a capacity of 2,312 horsepower,

The average horsepower per mince was 1,879, The
power supplied by all mines to other establishments
was only 87 horsepower. Twelve mines in Silverbow
county, Mont., 1 mine in Salt Lake county, Utah and
1 in Shasta county, Cal., were supplied with power by
other establishments. The arrangement was apparently
made feasible by the proximity of lIllnlllg’ centers like
Butte or Salt Lake City. The mine in Shasta county
was supplied by a San Francisco power company frony
one of its substations located in the mountains.

The total number of steam engines was 792, or an
average of 5.5 per mine, with an average capacity of

239 howopowcr per engine, The total namber of gns
or gasoline engines was 85, with an average capacity of
34 horsepower per engine. They were reported from
13 mines, of which 1 used also steampower and 1 wator-
power. The total nuwuber of electric motors was 5,
with an average capacity of 46 horsepower per motor.
Electric power was reported from 18 mines, nearly all
very large producers, namely, 5 with an output exceed-
ing $1,000,0003 8with an output ranging frowm $50¢,000
to #1,000,000; 1 with a produet above $250,000, hut

Jess than $500,0005 1 with a product above "Mnn OCHY,

but less than ""5200 ()()() 1 with a produet above $50,000,
but less than :Ev’»l()(),f_)()(), and 2 with a produet less than
$10,000, of which 1, however, expended during the
vear more than Pb‘)')() 000 in development work., Com-
pressed air was reported from 16 mines, of which 8 were
located in Montana.  Waterpower was reported from 6
mines, of which 2 used also steampower and 1 a gas
engine, There were in all 8 water wheels in use, with
an average capacity of 41 horsepower por wheel,

The exclusive use of gus or water power is character-
istic of mining on a small seale, Of the 41 mines con-
ing under the description of small mines there was none
T the value
of the product was hetween $10,000 and §50,000, and
for 15 it was between $1,000 and $10,000. At 2 mines
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a little over $10,000 each was expended, in 1902, in
development work with but small returns.

The use of steampower in copper mines in 1870, 1850,
and 1902 is shown in the following statement. No
information for 1889 is available.

Stecanponreer useds 1902, 18, '»(), and 1870,

NUMBER OF

HORSEPOWER,
ENGINES,
Total { ! I
soan, |l )
| " ‘ ‘A\ulugt .
mines, Potal. | Avernge || g, ) Average.
| per mmu.‘ mlulnu pur mine,
JETS 792 %) lH‘J 426 230 1,815
41 180 3.3 3,611 100 30
140 93 PR h, 828 G8 168
|

1 listablshments,

Within the past twenty-two years the average num-
ber of steam engines, the total horsepower used, and
the average horsepower per engine have grown in a
remarkable degree.  On the other hand, the use of
waterpower had practically been . discarded in copper
mines ag early as 1870, The total number of water
wheels reported at the Ninth Census was 3 with a total
of 70 horsepower, as compared with 93 stean engines
with 6,328 horsepower.

The following table shows the number of hoists,
pumps, and powor drills, with the kind of power used
to run the same, for VV(‘H;L‘l‘Il and Southern states and
territories in 1902. No reports on this subject were
received from Michigan (which state has reported more
than two-thirds of the horsepower used at mines),
Nevada, Virginia, and Wisconsin,

TanLk 12, —HOISTS, PUMPS, AND POWER DRILLS, IN WESTERN AND SOUTHERN STATES AND TERRITORIIS, CLAS-

SIFIED BY KIND OF

HOINTS, KIND OF POWER,

POWER USED: 1002,

I
L PDWER DRILIS, KIND OF POWER,

Num- — - B [ e e
ber of
BTATE OR TERRITORY. | mines (ras Ie! {8 4
N om- | o1, "m 1 Clom- p " Com- o
report- || Total St or Y Eloee-f| Total | or suter, | Blees| Total ) " Elee-
o || Steam, | pressed) .1 Sleam proessed [ Water f V5 \ Aream, | pressed o
ing. [ number, lﬂll“i:i air, trie, | number, i ;Irinl::; alv, srie. || number., || Al trie.
TUnited States... 121 8 I 158 16 0l B3 160 2 2 2 i Oty 186 i d
ATIZON ce e rnereennnnnn 20
Caldifornin
Colorado.
Idaho....

Montang.......
New Mexico...
North Carolina

It
Wushim.ton
Wyoming ...,..

- At the mines veporting there were 228 hoists in use
in 1902, an average of about two per mine. Of this
number 158 were run by steam, 51 by compressed adr,
16 by gas or gasoline, and 3 by electricity. The use of
compressed air as a motive power for hoists was prac-
tically confined to Montana, there being only 2 engines
of that class in operation in Colorado, 1 in California,
and 1 in Utah. Of the 8 electric hoists, 1 was used in
Arizona and 2 in California.

There were 160 pumps in operation, an average of
1 per mine; practically all were operated by steam,

the exceptions being 2 each operated by gas or gaso-

line, compressed air, and water, and 1 by electricity.

Of the 122 mines reporting machinery, the number
reporting power drills was 34. At these mines there
were 900 power-drills in operation, of which nearly
four-fifths were reported from Montana. The motive
power was mostly compressed air; only 185, less than
one-sixth of the number reported, were operatod by
steam and only 2 by electricity. Those operated by
steam were distributed as follows: Montana, 72; Ten-
nessee, 56; and all other states, 7. In the Tennessee
copper mines steam still held the first place, only 17
drills having been run by compressed air.

The following is & statement of the tonnage mined
and the wages paid to miners and miners’ helpers below
ground in mines equipped with power drills and in
those not reporting them:

Tonnuge wined and wages paid to miners and miners’ helpers in mines
with and without power drills: 1902

!
TONS MINED,

Num- C Wages of [Vagesal
Dber of “?n%‘g.;’[ lmilners
mines, | Average T | halpers,

Number, permh}ic.‘\
TOWML Y wvneeenreneresnns 122 || 6,440,052 | 41,508 |87, 859, 058 | 682,705
With power il ...v...cev. "t | 4,607,700 | 187,087 || 6,080,480 | 502,015
No posver drills xeported. - 8[| 778186 | 8,780 || 1,819,578 | - 80,750

1 Michigan, Wisconsin, and Virginia not rupm‘ted.

+

Tt appears that about six-sevenths of all ore produced
in the 122 mines reporting came from mines eqluppod
with power drills. - The average tonnage per mine thus
equipped was about fifteen times as great as the aver-
age for other mines, Miners’ wages averaged $1.20
per ton for mines having power drills and $2.35 for
those reporting none. On the other hand, wages of
miners’ helpers averaged 11 cents per ton for each class.
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There were 82 mines which had no mechanical power;
of these 26 were in the development stage, with a total
product valued at $78,176, averaging $3,007 per mine;
and 6 in the productive stage, with a total product of
$121,420, averaging $20,237 per mine. There were,
moreover, 9 mines which failed to report on mechan-
ical power, presumably because they had none; their
total product was valued at $141,373, averaging $15,708
per mine. This leaves a product of £50,837,067 for the
102 operators (exclusive of 1 holding company) report-
ing mechanical power, averaging $498,402 per mine.
It is evident that the mines without mechanical power
were either in the incipient stage or belonged to the
type of small mines. These mines were distributed
among the states and territories as follows: Avizona,
10; Colorado, 9; New Mexico, 8; Montana, 7; Cali-
fornia and Utah, 2 each; Nevada, Virginia, and Wis-
consin, 1 each,

In most of the copper mines some mechanical method
was used for the transportation of the ore from the
mine to the reduction works or the nearest point of
shipment. Of the 122 operators reporting on this sub-
ject only 29 hauled their ore by teams, while 93, or
three-fourths of the whole number, reported some
mechanical method of transportation. The total length
of railroad tracks reported was 55 miles on the surface
and 145 miles underground, and the total number of
locomotives in use was 28. Of the 55 miles of surface
tracks, 5 companies owned 42 miles, as follows: In Ten-
nessee, the Tennessee Copper Company, 11 miles, and
the Ducktown Sulphur, Copperand Iron Company (Lim-
ited), 7 miles; in Arizona, the Arizona Copper Company
(Limited), 10 miles, and the Detroit Copper Mining
Company, 4 miles; and in Idaho, the White Xnob Cop-
per Company (Limited), 10 miles. This does not
include railroads intended for general traffic. The
remaining 13 miles of surface tracks were distributed
among 117 mines. No reports on the subject of rail-
road ownership were received from the Lake Superior
region and Virginia.

Water plants are an important part of the mine
equipment. The reports showed 66 miles of ditches,
flumes, ete., of which 42 were in Colorado, an average
of more than 2 miles per mine; 8 in California, an
average of more than 1 mile per mine; and 16 in all
other states, making an average of 715 feet per mine.

Production.—The value of the output of copper
mines was $51,178,086. This was the value at the mine
of the product classed as copper ore, rough or dressed.
The gross value of the copper contents of the same was
$70,175,810; the total value of the copper contents of all
ores mined in the United States was $71,192,014, The
following table sets forth in detail the relation between
these values:

Tasue 18.— Copper contents of all ores mined, and production of cop-
per mines, values less charges: 1902,

Total value of copper contents of all ores mined....... ... ... $71,192, 014

.. 1,016,204
70, 175, 810

Copper contents of gold and silver ores.......

Copper contents of COPPEr 0TS vvenaeieinaenan
Produetion of copper mines:

Contents of ores sold or treated and gross value of samoe—

COY 1) pounds.. 24,004,529 $70, 175, 810
Gold cooevniiiaannnaaan flne cunces. . 92,011 1,864, 025
SRt PPN fine ounces.. 11,462,280 6, 888, 256

Lead.. caeraenens pounds. . 552, 070 19, 068
IrOn .ooeeiiieneronnannns e tesesaiesesanan .. 22
Increase in stock of ore, estimated value ............ 77,792
—_— 77,009,908
Less:
Treatment and {reight charges......ooooiiiiiin. 26, 762, 180
Cost of purchased ores, 1,068 tons. .. ..o 19, 783

955, 781,22

Valueat the mIne...ooovuiee ittt iiiiiina e 51,178,086

The value of the ore shown is computed in conformity
with the customary method adopted in settlements he-
tween mine operators and smelters for gold and silver
bearing copper ores. The mine operator is credited
with the value of the copper and other metals contained
in his ore, at a stipulated price per pound of copper,
per ounce of gold and silver, ete., and he is charged a
stipulated price per ton for treatment and for freight
from the mine to the smelter. The difference paid to
him is the value of the ove at the mine.

The price of copper averaged 11.2 cents per pound;
the price of silver, about 50.9 cents per fine ounce; and
gold was generally paid for at the rate of $19.95 cents
per fine ounce. The usual allowance for the gold con-
tents of the copper ore was at a round figure of $20 per
fine ounce, the difference between this rate and the
coining rate of $20.67 per ounce being reckoned among
the charges for treatment. )

The preceding table shows, among the metallic con-
tents of the copper ore, iron valued at $22. Anallowance
foriron is made only on those ores which are sufficiently
rich in that metal to be of value as a fluxing material.

The increase of the stock of ore represents a portion
of the ore mined in 1902 which remained unsold on Jan-
uary 1,1908. The value is necegsarily an estimate., It
applies only to the mines the ore from which was sold
in crude state, the gross value and the charges heing
reported for the portion sold, the value of the rest being
estimated on the same basis. Where the ore was dressed
at the mine, or shipped to a smelter operated under
joint management with the mine, it was impossible in
most cases to estimate the value of the ore in the hins,
the segregation of the cost of milling from other
expenses being impracticable.

The increase in the stock of ore reported was 39,494
tons, orthree-tenths of 1 per cent, outofatotal of 11,780,-
064 tons mined. Evidently, as a rule, only the ton-
nage treated was reported. The 1,068 tons of ore pur-
chased by the mills are taken to be a duplication of the
product of some mines, which reported the value of
their ores sold, Therefore the value of this ore,
$19,788, is deducted from the total value reported for

L
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1902. Yet it is possible that this ore may have come, In the following table the bullion contents of the
in part at least, from mines idle in 1902. The error, | copper ores wmined in 1902 are shown by states and
if any, is a negligible quantity. territories:

Taste 14.~BULLION CONTENTS OI' COPPER ORILS SOLD AND TREATED, BY STATES AND TERRITORIES: 1902.

COPPER. SILVER, GOLD, LEAD, IRON.
RTATE OR TERRITORY. e o e e
Pounds, Value. | Fine ounces, Value. TFine ounces. Value, Pounds, | Value. Valne.
United SItes. .ovesereiraieiinenoviaaaones (25, 004, 629 | $70, 175, 810 ‘ 11, 472, 280 #5, 838, 256 92, 011 $1, 854, 025 652,070 1 $19,008 §22

AFIZONA oo s e 121, 235, bl6 13,3b1, 8¢ 412, 744 311, b6 15, 526 310,071 481, 360 15,527
California . iretamnanas 26, 530, 204 8,063, 817 | 714, 786 870,787 17,211 368, 274
Colorado . - 644, 960 G4, 197 i 19, 003 9, 864 b 14, 362
Michigan.. 171, 102, 065 20,100,445 | 2, 0h8 12,097 foveenonannennnloannannsneans .
Montana .. 267,779, 194 BOiO:I-l,k)l‘.z 9, 076, 608 oA, 98D, 070 82,168 044,178 ||
New Mexi 7,297, 3838 400, 318 6, 048 8,021 220 4,576 ||..
Utah . 17,600,676 1,796,611 a7h, 874 181, 837 40, 803 024, 225
Southern 12, 661, 328 1, 366, 159 11, 687 8,610 120 2,240
All other statess. 152, Hha3 17,884 11, 083 b, B74 64 1,099

1The value for New Mexico s w flat value and does not inelude charges [()I;Tk;l‘;iiilng aud fredght,
2 Includes North Carolina, Tennessee, and Virginia,
sIncludes Idaho, Nevada, Ovegon, Washington, Wiseconsin, and Wyoming,

Some silver was contained in the copper ores mined | Superior distriet, while in western mines it is infre-
in every state; but the silver contents of the Lake | quent. A comparative statementof ores dressed hefore
Superior ores were too insignificant to pay for the cost | smelting and those shipped in erude state follows:
of recovering them, and, as a rule, brought no value to
the owner. TFor the same reason no returns were made
to the mine operator for the gold and silver contents
of the southern ore, though some of them ultimately

Method of treatment of eopper ore: 1902,

reached the castern electrolytic refineries where the Par Aver

precious metals were saved, thus increasing the refined ' onsofore|  Pounds. " | ot || Agzregate. age

gold and silver product brought into the market. erude on,
The average price realized by the mine operator for e

the copper contents of his ore varied by states, as shown Tolal serenvnneeenes 11,464,808 | 626,004,520 | .73 | $70,175,810 | §6.12

in the statement below from 5.5 cents per pound 1 | Dressed bofore smelting. .. :I«‘.."isﬁs')',”so‘v‘ o, oo, 202 [ 108 || 25,087,708 | 8.8

NG\V WIBXiCO to 117 cents in Michigun. The ex tl‘(}IIlGly Smelted in erade state ... .} 34,906,471 | 401,000,287 | 4,19 44,188,072 1 9,24

low price 1n New Mexico was a flat price, no chtu'ges 170he contents of 1,008 tong of ore sold by the mine operators and dressed
. . . . . s Dby tho purchasers are included under both heads, and to this extent constitute

being made for smelting and freight. The variations | sauplication,

: ; . " 2The ecopper contonts of 128,808 tons of ore smoelied in crude state were

in other states were produced by the fluctuations of the | teluded in'one item with those of ore dressed bofore smelting. -

New York price of copper in the course of the year,
and depended further upon the manner in which the
ore was disposed of, as will be fully explained. -

The ore shipped from the mine directly to the smelter
was of a higher grade than the average ove which had
to be dressed pefore it could be shipped to the smelter,
Auverage price per pound of copper in the ove, by slates and tervitories: | the average value per ton of crude ore being $9.24 for

1902. - the former and $3.89 for the latter. Since, however,
——= | the dressed oves included Lake Superior copper bearing
STATE OR TERRITORY, conts. | pock, which is of a much lower value than western
United States T v crude ores, the latter are presented separately in the
.................................................. % | following statement:
ATIZOMA s i e e 11. ¢
ggﬁf&%ﬁr‘u: o %g Copper conlents and gross value of western crude ores: 1902,
Michigan . 11.7
Montana. . 11,2
New Mexic i} COFPER (ONTENTA. GROSS VALUE,
tali...... . . 10,2
Southern sta . 10,7 O ——
All other statess. . - venn 1.7 Per Aver
‘ cent  Page
I The price for New Mexico was n flat price, from which no deduction was Tousofore,  Pounds. crgidc Aggregate. | gy
made for smelting and freight. : ore ton.
2Includes North Caroling, Tennessee, and Virginia, L
3Includes Idaho, Nevada, Oregon, Washington, Wisconsin, and Wyoming. R I
. . o T D 5,144,495 | 441,241,186 | 4,20 || $48,718,216 | $9.47
All copper ores mined in the United States are re- T T VLT T YT
i ; Sold in erude stade ... 100,248 | 46,612,446 | 4. 59, G .2
duced to the metallic state by smelting, some after B e eitiig | 17U L0 | A288 177 | B71 1 5,588,108 | K28
N . . § do staic at
being crushed at stamp mills and dressed, that is, cleaned | "oy coméotod with oot s te | an | 88,771,408 | 9.8
. . T INING arverervereenreenss 3,043,107 | 841,796,518 | 4.89 71,4 A
of worthless rock, and thus concentrated into a smaller | ™" T L

volume. Dl'essing ig the uniVﬂl‘SEﬂ Pl‘ELCtiCG in the Lalke 1Tnelndes & duplication of the contents of 1,068 tons of ore, a8 explained above,
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Of the 711,140 tons dressed before smelting only
39,551 tons, or 5.6 per cent, were shipped to outside
smelters, the rest, after concentration, was shipped for
smelting to works operated by the mine owners. The
practice of dressing before smelting was confined to
Arizona.

As appears from the preceding statement, the grade
of ore did not vary materially with the disposition of
the same.  The way in which the ore was handled was
apparently determined by the equipment of the mining
company.

In the copper industry the combination of mining
and smelting under the same operator is the predomi-
nating type of organization. The total value of the ore

QUARRIES.

shipped to smelting works operated in connection with
mines amounted to $4+0,432,863, whereas the value ot
the ore shipped to custom smelters was only 10,745,173,
The number of mines connected with .snmltm.s wis 29,
-and the number from which ore was shipped to custom
smelters was 115, The averuge output per mine was
$1,049,409 for the former and $98,436 for the latter.

The following table shows, hy states and territories,
the gross value and the metulhc contents, the ohaua'es
for treatment and freight and the value ot the product
at the mine for ores sold and for those smelted by the
wmine operator  The Lake Superior distriet and the
Southern states are contbined to avoid disclosing items
reported by individual establishments.

Tanre 15.~VALUE OF ORE SOLD AND SMELTED BY OWNER, COST OF REDUCTION, AND VALUL AT MINE, BY
STATES AND TERRITORIES: 1902,

UNITED STATEY, ARIZONA. CALIPORNIA,
]
Total. . Sold, Smelted, Sold. smelted. Sold, Smedted,
Tong sold apd treated...oo oo i eniionaas 11, 6, 80X 8§, 066, H21 7,498, 847 #h, 913 1, 11, 819 43, 000 200,198
Copper contents: .
Yn\mdq ........ 625, 0[)[..)"" 125, 108, H"Q i 404, 830, 700 3,608, 128 111,0&1 I1H 4, 80K, 40
Per cent of crud 2,7 158 8,49 VY ES G, H0
Value........ $70, 175, Hll) $13, l)Ol,n()‘J §07,17, ‘%01 #3051, 130 $18, ()()[) 4()7 $179,:107
Averngo value 1,2 0,4 .1 0.9 1L.a
“Vulue of by-product:
511 8 ) N £5, 883, 266 $1,181. 631 $1, 651, (x‘.!.") $1h, 831 206, 225 $117, 241 203, 40t
[ . $1, 844,026 205,678 || $1 (»18, 3h2 $8, 201 $I01, 780 $02, 068 $260, 310
Other metalse e cviiiiiaeans §19,07H 1,076 L, L L R | ) U
Total gross value .oocovvendvenaon.. N $77, 882, 106 $14, 407, 888 63 471,278 20, 301 BL3 HiR, 712 F680, h()h §3, 088, a2
Average perton ... $h 79 3. 65 88 4D 238, 03 811 66 $20 $la, 25
Qost of reduction and freight. ..., . §24, 762, 13&) 3,710, )07 $23 0’1 ﬂ8" $167, 623 5, H37, Hld wm,em $1, 866, 911
Average per ton ..ooiieeveniiiiina, 2, $0, 95 $1h, 17 M,77 #9, 41 $9.
Value b ming oo iiin i i 1§61, 119, ‘.)77 $10, 667 881 $40, 453 )96 ; #2562, 678 #5, 011,108 $378, 82 #, “21.-511
o
MONTANA, UTALL OTHER WESTERN STATES, 2 ! ‘A}ﬂ::)‘l,‘m‘f;{g f"l‘f‘\‘fr’]‘g}
S, e e,
Sold. Smelted, Sold, Smelted, Bold, Smelted, l sold, I Smelted,
1
w - e o et P [P | e N e
Tong 80ld and treated . .ooivii e iiiii it 405,278 8,027,866 14, 162 2831, RGO H2,484 2, 087 3, 430, Gi, 2, BRd, 719
Cupper contents:
POUNAS evevinnannnnn 81,108, 927 | 246, 670, 867 2,711 026 14, 839, G20 8, 026, 950 [ 70, 266, 4HY 108,496, 9434
Par cent a0 5 84 3,01 it 3,21 7.(m 1,65 1,10 1.88
[ 4111 |V P $2,764,086 | $27,270, 876 s"O(n OG $1, 589, 448 $477,071 $b, 068 #8, 728, TU7 $12,738, 797
Average value per pound, cer 8.9 115 7.6 10.7 5,9 7.4 11.8 11.7
Value of hy-products: '
812 8436, 405 $13, 008, (65 $50,108 [ $181,720 $186, 949 $1, 500 $15, 607
L 4] 2 §27,404 $616, 774 855, 085 #4169, 140 $10, 605 $342 $2, 240 ‘
LT U - O Y OO, L0083 |iieniiinnn.s 1 T O PR IR
Total gross value.........., $3,727, 845 | §81, 880, 11‘) §318, 104 | $2,190,812 351.), 348 $6,010 £8, 741, 6‘31 $12,783, A7
Average perton...........,.. 0,20 310, 53 $22,13 $0 45 0, 83 $2, $1. 41
Cost of reduetion and freight .. #1, 716, 817 $13, 83‘.).31;1 #1138, HR0 $930, 704 $192, 802 $3,215 #1, ‘2‘!8.401 §1,823, '.Hr
Average perton...o..vovieninaeas 1,2 1.4 $8. 03 1,01 3, 68 1, b4 #0, 86 80, 4
Value at mine ..... O L2, 010, ‘)SJR i B8, 546,001 $1900,584 [ §1,250, 608 $322, 536 #3, (95 $7, 503, g #11,409, h(‘»ﬁ
| |

1Does not include $58,059, the difference hetwu,n vnlnu of inerense of stoek on hand at close of year, lmving been neither sold nor smelted, and the vaino

of ore purchased, included here hut not shown in Table 1

2Includes Colovado, Idaho, Nevada, New Mexico, ()rcgnn Washington, and Wyoming,

#Includes Mmhigm\, North Cmolinu Tennessee, Vi!ginin. and Wisconsin,

The cost of reduction and freightinciudes all charges
of any deseription deducted by the buyer of the ove
from the gross value of the same, whenever the ore was
sold, or all charges made by the smelting works against
the mine whenever hoth were operated by the same
owner. Most of the Michigan mines reported sepa-
ately commissions, selling expenses, ete. ; some reported
separately the cost of hanlage from mine to smelter.

When a mine was operated in connection with a
smelter, a separate report was secured for the latter, ex-
cept in one case, where the smelter was operated merely
asatest for a feW days, Theinquiries ealled for the total

amount paid in salaries and wages during the year 1902,
the cost.of supplies used during the year, and miscel-
laneous expenses, covering substantially the same items
as indicated above; also total tolls received for custom
smelting and refining, as well as total tolls paid on the
product of the smelter shipped: for further treatment to
other smelters and vefineries. In accordance with the
general plan of the census of mines and quarries the
expenses of the smelting works were not included
among mining expenses. But when no charges were
made on the books of the smelter against the mine, both
heing operatad as one establishment, the total expenses
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reported for the smelteér were regarded as the cost of
smelting the ores shipped from the company’s mine and
were deducted from the gross value of the bullion con-
tents, in order to arrive at the value at the mine.
Thus the gross value in Table 18 represents the value
of the refined product, and the value at mine is that of
the ore computed as herein explained.  No attempt was

made to estimate the profits of the operator on the-

smelting of the ores mined by him, as it would be purely
o matter of conjecture. It was assunmed that the ore
was treated at cost, and the profit, if any, is therefore
included in the value of the product at the mine,

When, in addition to the ores mined, custom ores
were treated by the smelter, the expenses of the smelter
were apportioned between the ores mined and thosd
purchased on the basis of the tonnage, and the amount
chargeable against the mine was deducted from the
gross value. - The total quantity of custom ores thus
treated was only 447,944 tons, as compared with
7,513,269 tons shipped from mines operated under the
same management, or 5.0 per cent of the total quan-
tity treated. Thus any error in that ealculation could
not materially affect the results.

The value of the product at the mine, thus computed,
represents the value of the ore, crude or dressed.  The
value of the ore at the mine shown in Table 13 differs
slightly from that shown in Table 15. The difference

amounts to $58,059, which is due to the omission from’

Table 15 of the estimated value of the inerease of stock
of ore, amounting to $77,792, and the inclusion of the
cost of purchased ores, amounting to $19,733.

The average tenor of copper in the crude ore was 2.7
per cent or ““units” of 20 pounds to the ton, and the
average value per pound of copper contents was 11.9
cents; the gross value per ton on that basis averaged
$6.79.  Of the ores sold, nearly seven-eighths were Lake
and Southern low-grade ores; taking the United States
as a whole, therefore, the average percentage of copper
for ore sold appears to have been less than one-halt of
the average for ores smelted. A comparison by states
discloses a different condition; with the exception of
Montana, ores shipped to custom smelters were of a
higher grade than those smelted at the mine; appar-
ently, low-grade ore could not bear the expense of ship-

ment to a distant smelter, and could he profitably -

treated only at the mine. . In Montana the grade of
ore does not differ in the two cases, which is due to
the fact that most of the mines are centered near
Butte, so that the cost of transportation is not of such
importance as elséwhere. The last group, combining
the Lake Superior district and the Southern states,
merely reflects the defécts of the United States average,
the reasons for which have been explained.

The average value realized per pound of copper is 1
cent less for ore sold than for ore smelted by the owner.
The same relation is observed everywhere, the differ-
ence in price on Western ores varying from seven-tenths
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of a cent in California to 8.1 cents in Utah, The mar-
gin represents o part of the charges for the treatment
of the ore.  The low price reported from ** other West- -
ern states™ is due to the fact, as explained above, that
in New Mexico ores containing 7,297,388 poundsof cop-
per, and vahued at $400,318 were sold at a flat price, no
deductions being made for treatment.  In the Lake Su-
perior distriet the same value is allowed per pound of
tine copper in the dressed ore (locally known as *“min-
eral”) and in refined bullion. The slight variation of
one-tenth of a cent i due to the difference in Southern
ores.

The average charges for treatment and freight must
be compared by states or groups of states, inasmuch as
the result for the United States is affected by the inclu-
sion of Lake ores which are shipped to the smelter after
being congiderably reduced in weight by dressing.  Of
the total quantity of Lake oves, 5,080,547 tons were re-
duced to 120,042 tons of mineral—that is, to 2.4 per
eent of the original weight. This method naturally
reduced the cost per ton of rock treated. Compared
by states the cost of treatment varies; in California
and Montana, as well ag in the Lake Superior district
and in the Southern states, there 1s no apparent differ-
ence between the charges on ores sold and those smelted
by the mine operator, whereas in all other Western
states the cost of treatment is higher for the former
than for the Intter.

A segrogation of tho cost of reduction into charges -
for treatmont and freight was not in all cases obtain-

able.  The aggregate charges for veduction amounted

to  $26,762,18%.  Thix amount was distributed as
follows: '

Cost of reduction of ores: 1902,

All ores, Ora sold, Oﬁ;ﬁ 3’1“‘;‘&“

Total $20,702,180 | §9,740,507 |  $28,021, 082

arges for bre e evens 0,124,000 | 2,033,857 | 19,491,008

s for Lwbmont ol Raonse |00 | 2808000

Not reported separately oo 1,284, 880 557, 800 677,490

As appears from the preceding statement, 95.4 per
cent of the total cost of veduction reported for ores
smelted by the mine operators, and 85 per cent of the
total reported for ores sold, could he segregated into
freight and other charges. Freight, as far as reported,
amounted to about one-sixth of the cost of reduction
for ores and concentrates shipped to outside smelters,
and to about one-eighth for ores smelted at works con-
nected with the mine. The item of freight amounted,
in all, to $3,402,859, which was equal to a charge of
4.4 per cent on the gross value of the ore.

Mines and mills.—When a mine and reduction works
were operated under the same management, separate
reports were required for each, and special schedules
were provided for the purpose. Still the mine operator
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was given the option of making one report covering
both the mine and the reduction works, whenever it was
impracticable to report them separately.

In the Lake Superior district, where ore dressing is
an integral part of copper wmining, the veports furnished
by the mine operators included in each case hoth the
mine and the mill. Separate reports for mine and il
were received from each of the 7 western operators. A
summary of these reports is presented in the following
table:

Taste 16.—Summary of mines combined with mills where separdely
reported: 1902,

Minesund | ynes, | Mills,
7 7 7
. $164,617 $131, 404 $33, 113
§1, 562, 646 1| $1,277,963 | $284, 683
44, 891 $44,801 Loo..anlL,
Miscellaneous expenses $137, 218 876,718 $60, 600
Cost of supplies and ma $716, 468 $702, 887 | 128,581
Cost of purchased ores. . , 788 1. . $19,783
Value of product atmin $4,237, (88
Ore mined, short tons, . 784, b
Crude ore ghipped tosm , short tons ... 146, 160
Qre milled, short tons:
From minC.eevac,nereecraccvsnaarannnns B8, 639 B85, 639
Purehaged .o i rie e ranera e 1,0¢8 1,068
Concentrates produnced, short tong ...... 77,903 77,4908
Bullion contents of ore shipped and milled:
Cop%er——
(o108 31T £ S ORRY 67,870,088
Grosgvalue.... <e.-| $6,116,100
Silver.......oovenenes $46, 268
(210 1< P $26, 022
Other metals ... e 318,527
Totl Bross VAIME o oveivenrncnaenccenranens ...| $8,201,912

The following table is & summary of all mines that
were separately reported, with and without mill con-
nection. Lake Superior mines, as stated, do not come
within this eategory. The table is confined to mines
only; no data relating to mills are included therein.

Tapts 17 .—Swummary, evelusive of mills, for mines with nill connee-
tivns eompared with mines not connected with mills: 1902,

s ponopl.Mines with | Mines not

Mimﬂl?pm bl mill con- | conmected

' neetion. {withanills,

Number of mines.cooooeevieciniiiiaiin.. 128 116

oL D §1,187, 207 $181L,404 | &1, 005, 843

WRECH ccavarnmmnncisinsnsnansanannan $12,121, 518 || $1,277,963 | $10, K48, 685

COTETRCE WOrK. s vnvrosoeainennnsaes ol UET o || T Ceae | daseine

Miscellaneous eXperises vooeseennceeeens $862, 519 #70, 713 $785, 806

Cost of supplies and materinls............ $6,271, 176 $602, 887 | §h, 678,288

Value of product at mine ................ §32,872, 560 |1 $3,785,811 | §20, 186,749

Ore wined, short tang cuveveernn. eeieenne 5, 542, 712 784, 555 4, K08, 157
Orae ghipped and milled:

Bhorb tons ..o vvirmncaac i 5,403, 218 781, 699 4,701,519

Bullion contents—
Copper—

2] 100 L4 F: 4583, 452, 464 | 60, 920,088 | 894, 582, 876

LValue. o §50, 065, 442 (i §6, 096,867 | $48, 959,075

Silver... §5, 421, 160 45,263 | $5, 775, 896

Old...eanns. §1, 86, 025 425, 022 | $1,829,003

Other metals $19,0% $15, 527 §3, 548
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mine; the total reported expenses of the mill have been
deducted from the value of the mill product, and the
difference is taken to represent the value of the erude
ore at the mine. The gross value of the product is
obtained by deducting the cost, $19,783, of ore pur-
chased for the mill, from the gross value ot the hullion
contents; the same amount being deducted from the
reported value of copper, in order to obtain the value
of the copper contents of the ore mined. The value of
the copper contents of purchased orve, of course, ex-
ceeded the price paid by the mill for the crude ore.
Yet as the copper contents of purchased ores were less
than 1 per cent of the total quantity treated, they may
be regarded as a negligible quantity.

Comparison by geograplic divisions.—The growth of
the copper production in the United States is mainly
the result of the development of copper mining in
Montana and Arizona. In 1874 five-sixths of the pro-
duction of the United States came from Michigan;

though the annual production of Michigan has since

more than trebled, the relative share of Michigan had
declined to a little over one-fourth in 1802, while the
output of Montans and Arizona for the year 1902
amounted to nearly three-fifths of the production of the
United States. The copper production of the above
three states and of the United States since the year
1888 when records for Monfana and. Arizona hegun,
is presented in the following table:

TasLe 18— Production of the United Stedes, and of the Lake Supes
rior, Monland, and Arizona districts: 1888 o 1902,

[United States Geologieal Survey, “Mi()l.‘lv]ml Resourees of the United Stutes,™
1902.])

[Long tonw.]

Tolal LAKE SUPERITOR, MONTANA, ARTZONA,
produe- o
TEAR. | Uon, i

United || Produe- | Per cont || Produe- | Pev cent [ DProdue- | 1Per eent

States. tion, | of total, tion, of total, tlon. | of toal,
1848....1 Bl 074 26, 663 a0 11,011 21,8 10, s 2007
1884....] 04,708 80,901 7.8 18, 256 20,8 1,436 18.4
1885, 74, 062 82,200 43,6 30, 267 40, % 10, 187 8.7
1880. . 70,430 36,124 51,8 25,362 86,0 6, 400 R
1887....] 81,017 33,941 41,9 35,183 A3, 4 7,010 w7
18R8....1 101,064 38, (04 88,8 43,704 48,2 14,105 H.
18R0. 101,284 39,864 aR,7 48, 840 40,8 18,0604 13.56
1800, ... 116, 966 45,278 8.9 50,487 44,5 05,0 13.4
1801 126, 839 60, 902 Jih 2 hl, 028 39,6 17,800 4.0
1802, 164,018 H4, 990 36,7 72, 860 47.8 17,160 11,1
1808, 147,033 B0, 270 .2 69,200 47,1 14,200 11
1804 168,120 1,031 32,8 R1,729 61,0 14,878 144
1895. . 169, 917 07,737 84,0 84, 000 §0. ¢+ 91,08 120
1846 200, 384 64,073 312 99, 071 A8, % 82, bty 1K
1897. 220, 671 64, 868 102, 807 16, 6 HitAR i A
1808, 235, 060 66, 201 28,2 92, 041 39,2 19, 62 21,1
1890, 2068, 870 65, 803 25,9 100, B0OY 3.6 1, 500 2,4
1900. 270, H88 64,938 24,0 120, 86H 44.7 52, 820 185
1901....| 268,782 69,772 26.9 102, 621 38,2 [, 383 9.7
1902....) 204,423 76,165 25,9 128, 476 43,8 b3, M7 183

Where the mine was connected with a mill the value
of product reported was that of the mill product, which
would not be comparable with the value reported by
mines without a mill connection; the value at mine has,
therefore, been estimated in the same manner as in cases
where the ore was smelted at works connected with the

A comparative summary hy geographic divisions is
presented in Table 19. The Lake Superior district is
practically synonymous with the state of Michipang
the returns of the present census of mines and quar-
ries show only 1 small mine in ‘Wisconsin, with an out-

‘put valued at less than $500.
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TaBLE 19.~—Compavative sommary of western, Lake Superior, wid
southern copper mines: 190:2,

Western Lake Slll)(?- southern
states, riov district, statos,
Number of mines...viciiiiiianniiina., 118 25 i
Saleries........ $1, 108, 056 FHu8, 076 $od, 324
Wages oooenn.nn . $12, 212, 057 48, 745, 204 $103, 24
Contraet workeoeooeaeann., 177, 043 BILT20 |ooiiiinnenn
Miscelluneous expenses ... $859, 031 $47.4, 446 §63, u88
Cost of supplies and materials.......... £6, 208, 251 $1, 6RR, (19 #$101, 50H
Value of produet at mine.............. 882,206,884 | $18, 247,417 $666, 670
Ore mined, ShOrt toOns...ccevvirarvannes b, 186, 188 4,247, 362 846, H29
Qre shipped and milled:
SOOI TONS s e eteienenarneinnnnnnanans 5,146, Hid B, 971, 650 B4R, T2
Bullion contents—
Copper— '
Pounds ... 41,241,186 | 171,102,060 | 12, 601, 828
Value, total. $48, 718, 216 | $20, 100, 636 | $1, 356, 950
Averge per 11.0 11,7 10.7
SIIVEL eerensoaeannns $5,817, 649 $12, 007 $3, 510
Gold....... veen S1, 801, 78D |.cvmenvnnnnnnn $2, 240
Other metals. e J. BI0,075 Joiriinnnienaed]iiiiiaainnn,
Total gross VAl «oovevnenrvnnsnaans #4606, 406,726 | $20,112,782 | $1, 302,700
Average percentage of copper in ore ... 4,929 1,48 1,82
Average return from by-produets:
Pertonmined.....oovvviviiiiiannns 81,48 $0. 002 80, 017
Per ton sold and treated.. . $1.49 $0, 002 $0. 016
Per pound of copper, cents......... A OO A

Lake Superior district.—Until the development of cop-
per mining in the Western states, in the early cighties,
the Michigan mines were practically the only souree of
domestic production of copper. A comparative sum-
mary of census statistics for Michigan copper mines
beginning with 1860 is presented in the following table:

Tanre 20.—Comparative swmmary, Michigan: 1860 lo 1902,

1902 1889 1880 1870 1860
HMumber of mines...... 20 M 19 a7 280
Snlaried officials,
clerks, cte.:
Nuymber............ 419 441 E*) () ()
Balaries..o.eao..n $608, 076 §67, 869 1) (1) (%)
Wage-carners:
Average number... 13,887 35, 69h b, 100 4,188 3, 681
WAZES wvirirrranans §8, 744,802 188, 174, 303 |82, 661,248 182, 346,535 |§1, 844, L08
Contraet work ......... G11,795 | $300,027 [vveerennicc]onrnaresnns]enarnanes
Miscellaneous expenses,  §473, 501 [§1, 247, 978 ") O] (O]
Cost of supplies and , :
MALELIANS . ennnennens 1,088,419 [$2,682, 401 (81,215,206 | $565,-120 | #180, 600
Produet:
Pounds of copper ..| 171,102,065 (87,455, 675 |15, 830, 262 (O] 1)
Value...ocovineanas $20, BO3, 853 \) $7, 979,232 \34,312,167 B, SN2, 182

3 Toremen included in wage-carners,

1 Not reported,
1% 4 Not reported separately,

* Establishments,

The noteworthy feature disclosed by the preceding.

table is the gradual concentration of production from
one census to another. Assuming that the establish-
ments reporting in 1860 and 1870 represented inines,
the number of mines decreased from 1860 to 1830, and
since then has remained about the same; but the output
at each census has been about double the value or
the quantity reported at the preceding census. The
average production per mine was as follows: In 1860,
$72,379; in 1870, $159,710; in 1880, $419,960; and in
1902, $1,028,168. '

The progress in the equipment of mines went on in
proportion to the increase in the volume of production,
This is illustrated by the growth of the number and
horsepower of steam engines used, as summarized in
the following statement:
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Nteain engines and horsepurer in Michigan: 1902, 1880, and 1870,

i NUMBER OF N~ IS,
GINES, HORSEPOWER,
Num- ‘ i

YEAR. heral | [ A S

mines, | Average | PAverage | Aver-
] Total, per Total, | peren- |ageper

mine. | I "gine. | miie,

— - .. USRS EI.
20 439 22,0 | 187,022 813 G, 876
1y 13 Ay 12,715 | 112 GGy
127 b 3.2 b, 843 | 39 220
. N !

1 Hatablishmoents,

The preceding statement clearly shows the remarkable
growth of the application of steampower, especially
within the last two decades. The average power em-
ployed in the production of 1 short ton of fine copper in
1880 was equal to fifty-five hundredths of 1 horsepower,
and in 1902 to 1.61 horsepower, nearly threefold.

Of the 20 mines reporting in 1902, 13 made complete
reports, stating the quantity of rock treated, the gquan-
tity of mineral produced, and the fine copper contents
of the mineral; 3 failed to state the quantity of rock
treated, but reported the quantity of mineral and cop-
per contents; 4 reported the quantity of rock treated
and the fine copper contents, but failed to report the
quantity of mineral produced.  The total reported quan-
tity of rock hoistod was 6,247,817 tons, of which
5,071,615 tons were treated and 275,702 tons, or 4.4 per
cent, woere rejected as too poor to go to the stamp mill,

Complete reports from 13 mines showed 5,086,547
tons treated at stamp mills; with o yield of 240,084,170
pounds of mineral, containing 144,217,800 pounds of
fine copper.  The rock was reduced by treatment to 2.4
per cent of its weight; the fine copper contents averaged
60.1 per cont of the mineral, or 1.4 per cent of the weight
of the rock.  Returns from 16 mines showed 5,971,615
tons of rock treated, containing 165,631,605 pounds of
fine copper, or L. per cent of the quantity of ore
treated. Returns from 17 mines showed 249,569,244
pounds of mineral, yielding 149,262,636 pounds of fine
copper, or 59,8 per cent.

The percentage of mineral produced varied in indi-
vidual cases from six-tenths of 1 per cent to 2.4 per
cent of the vock treated, and the copper contents varied
from 53.4 per cent to 91 per cent of the mineral. The
proportion of 2.4 per cont of mineral to the quantity
of rock treated and 60 per cent for the fine copper con-
tents of the mineral, or 1.4 per cent for the fine copper
contents of the rock, may be taken as representing the
general average.  Upon this hasis the quantity of vock
treated in cases where mineral alone was reported may
be estimated at 198,000 tons, which would raise the
quantity reported to about 6,179,000 tons, or.3.2 per
cent.

The total quantity of rock hoisted in 1889 was 2,363,738
tons, of which 2,187,653 tons were treated, a part of
the ore being rejected as too poor to go to the stamp
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mill.  This quantity of ore yielded 117,804,926 pounds
of mineral, ov an average of 2.8 per cent. The aver-
age percentage of fine copper in the mineral was 74.2
per cent.

The progress of copper mining in the Lake Superior
distriet is shown in the following statement:

Production and dividends of Lake copper mines, by quadpenyried periods:
1879 1o 1902}

GROBS VALUE, DIVIDENDS, Average
et v . ceramenen TrOSS
e value per
Quantity of i
IMERIOD, | fine coppar Aver- | Aver- 1331}11:(\‘1-
ounds). " age per|] g0 per )
(p ) Total, PG || Amount. [mu]ir)l q dli)lrl)(}l‘:l](l‘(l
(cents), (cents), (vents),
| I
1879-1882 ., ..., 204, 094, 760 11887, 769, 141 18,6 {$10,413, 620 Hhol 13,4
18%3-1886 . .. .. .| 282,121,955 || 86,683,232 140 7,867, 500 2,8 0.8
1887-1800 . .| 362,086,633 (')0 76h, 24H 144 110,716, 000 3.0 11,4
1801-1894 . .| 464, 38, 117 19 063, 618 10,8 | 12,700,000 2.7 8,1
18YR-1808 662, 066, 573 b'*) 996, 768 11,4 |1 19, 558, 250 3.0 7.9
1800-1902 . ... 616, 920, 822 || 95,4929, 592 16,6 {1 83,066, B0 8.4 10,2
1809-1901 . | ddd, B18,TH7 1 76, 824, 167 17,0 | 29,626,650 6.7 .38
TOM2 .ot 171,102, 066 || 20,100,426 .7 3, 440, 000 2,0 9.7

L¢ompiled from the Copper Handbook, Vol, ILL, page 673,

In the statement which follows all Lake Superior
copper companies are divided into three classes: (1)
Those whose total dividends since organization have
more than equalled the amount of capital stock issued,
(2) those whose dividends have not equalled the amount
of capital stock issued, and (8) those which have never
paid any dividends. ‘

Capitad stock issued and total dividends paid sinee ovganization by Lake
Superior mining companiés.!

.

Number S

of cont- | stoek Issned. | T l‘,'tg:i"d“

panies, i,

Total........ et rtnree e aaaa, 60 QM(‘ 038, 4)()0 $117 ()H",SI"U

Dividends in excess of stock fssned.. ... 10 , 122, 000 116,015 920
Dividends short of stock issued,.......... i ‘}, OR7, K00 1, 640, 000
No dividends patd . ooeemnneeniiiiiiiees 44 36,029,000 |oveeneennnnann

1he Copper Handbook, Vol 111, page 592,

The large majority of the Lake Superior copper min-
ing companies have never paid any dividends. Of the
18 dividend paying ecompanies 4 were absorbed by other
companies, 2 of whieh were themselves dividend paying;
2 were closed after a successful caveer; 1 was closed after
earning in eleven years enough to retire its outstand-
ing capital stock; and 1 was closed after proving a losing
venture, This leaves 10 active dividend paying com-
panies, of which, however, only 3 paid dividends in
1902. The total number of active companies reported
to the census of 1902 was 20; it is therefore apparent
that 10 of this number had never paid any dividends.
Of the 44 companies which at one time or another have
operated in the Lake Superior region 84 wereinactive
or did not exist during the census year. The 2 mines
mentioned above which closed after proving profitable
investments were Cliff, which from 1849 to 1867 netted
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in dividends $2,407,620, after earning an amount equal
to its capital stoek of $111,000, and Central, which from
1864 to 1891 netted in dividends 1,870,000, after carn-
ing an amount equal to its eapital stock of 100,000,

A very instructive record of mining for a long series
of years is presented in the published reports of the
Quincy Mining Company. It was organized in 134.\%
and reincorporated in 1878 with a capital stock «
$2,500,000, and had paid in dividends since organiza-
tion to the close of 1902, $18,920,000. - The compauy
operated its own smelter in connection with its mine,
and marketed retined copper. The statisties are given
in the following statement:!

Quiney Mining Company: 1866 to 1902,

Ru,ld nl' DPrice oh-| Cost 1)({ N
ne eop- . PONT o | Average
_— If’m(lu]ul; pe 1]1»(“1 | t“h}; d c.'\([-]u\i\ v Nm(il]’“ monthiy
i wundg). [ Inthom of con- e | CoRLIICL
& broken ‘ I()‘((;}lx]tﬂ strnetion| ERETS | ey ee
(pmmds) {cents),
2,114, 220 4 ! 3Ly 20,0 927 858, 16
1 921, 620 26 22,7 18.9 167 A0, 83
1,417, 941 447 26,2 23,1 167 60, 44
z 417,36.) 46 21,9 16.7 210 AL 10
i | oano o ma) o iba| I mos
3 441 22, 4 47,08
2,969, 104 391, 82,h 22,9 283 60, 62
2,021, 087 491 26,5 18,6 228 G2, 42
8,000, 154 7 21,9 16,1 284 13,88
2,798, 261" 485 22,7 16,8 217 46, 74
‘Z 078,171 1707 20,0 15.7 247 47,13
2,887, 014 467 18.6 16,1 247 43,79
2, 041, 050 895 4.9 14.0 284 41,60
2,639, 958 108 16,8 18.7 212 38,76
8, 609, 20 503 18. b 11.8 192 49.10
B, 702, 606 766 18,7 10.6 212 48, 51
5, 682, 603 800 17,1 0.5 162 48,83
G, 012 289 860 18.7 8.0 165 46,02
T AN T I
), 4 ] 11, i 2 44,
AN I AN AR
b, 603, B . ) 14 . 4
B, 867, 804 690 16.9 10.1 15 40. 60
6,405, 686 690 12,0 0.4 145 49,15
8,064, 258 769 16,7 8,2 146 £ 60
10, 542, 19 (85 12,8 0.1 182 53,40
| 11,108, 920 672 11.2 8.8 288 68,75
Kl 808, 477 H74 10.4 7.1 260 49, GO
6484, 014 i 9,5 b7 286 50,70
1 16,804,721 o7 10,1 | 5.9 336 50, 00
.o 16,868,477 47T 10.0 6.5 379 52,00
... 16,924,618 JR1 11.1 6.8 303 02, B2
aes }('), 3, 061 ?157 %2. 8 g 8 &}ﬁ} .?‘(2 "nC:
. 14,301,182 12 17, .1 ) i, 72
oo} 14,116,661 301 16. 6 9, 433 42, 40
.| 20,540, 720 409 16,1 5,8 i 62,00
18, 98K, 401 37 12,0 0.0 i G2, 00

The preceding statement shows that the average an-
nual production of the company increased after 1866
nearly tenfold, whereas the average number of miners
employed increased about 24 times—that is, the aver-
age miner is able to produce with modern methods
and machinery about four times as much as in 1844,
The cost of production per pound has heen reduced to
less than one-third of what it was in 1866.

Montana, Arizona, and New HMewico.—Copper mining
in Montana, Arizona, and New Mexico did not develop
until the eighties. Very scant information on copper
mines in that region is recorded in the reports of the
Tenth Census. Arizona reported 110 wage-carners
whose wages aggregated $77,128. The production did

For 1866 to 1901, taken from the Copper Handhook, Vol. ITT,
pages 4568 and 459; for 1902, from the report of the company.
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not exceed 7,850 tons of ore, which contained 8,183,750
pounds of copper.

Montana veported in 1880 only 548 tons of ore con-
taining 1,212,500 pounds of copper, and New Mexico

|

L eopper.
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had only 13 tons to show, which yielded 4,055 pounds of

A comparative summary for the years 1902 and 15889

follows:

Tapre 21—COMPARATIVE SUMMARY FOR ARIZONA, MONTANA, AND NEW MENICO: 1902

AND 1889,

A I"}.’i 1111: ;{:,1-'1-' ML WG EA RN RS, ‘ rRopuer,
\ wa | Miseella- (Cost of sup- . me T
Year, (""‘1,:,‘:]""[' NEOUs X~ J plies mnll topper contents,
: wnses. 1 materinls,
Number.| Salaries. || SYURECH qpng ] I "Tons of ore
B R | number. Rs, . sotore. Ter cent
; Pounds, | ratio per
ton.

y | 1002 F300, 275 3,797 188,197,008 102, 937 $250, 768 | $2, 135, 676 1,210,801 1 121,285,516 201
ATIZONR o | 1889 o3, 702 gk | 7 g1 53774 AR 202 a0 | TA6 BRG | 81,862 685 10,08
Aontang | 1902 A, 1D 6,088 17,889,773 A0, 97h 4680, 108 ; 8, 619,127 3,128, 860 | 267,779, 704 3,40
MONIATA L 1 |l RN ) \1)"; 1,*.nel< 2.(]l10. 940 ]", 7)4";(; 138, 98 | 1,0%‘.3, 490 GOB,RBT |47, 808, 064 7.00

N i| o2 82, 10 16 08, K 0,2 26, 8GR 49,08 16,008 | 77,207, 988 7.76
Hew Moxieo oo 1880 7,950 240 | 184701 1, 320 By A 1 30,1641 BLERG | 8 BES 014 561

The average copper contents per ton of ore mined in
Montana and Arizona has considerably decreased since
1888, It may be inferved from these figures that the
development of those parts of the country, and the
‘introduection of improved processes, have made it possi-
ble to treat lower grades of ore, which could not have
been profitably worked in 1884,

Smelters connected with mines.

The following table
t =l

expenses shown thovein (salaries and

used merely in esthmating the value

of “production.”

neous expenses, supplies and mater
cluded in the statistics of copper mines, having heen

is a summary for smelters connected with mines; the

wages, miscella-
jals) are not in-

of the ore at the

mine as explained on a previous page, under the head

Tantr 22.—SUMMARY OF SMELTERS AND REFINERIES CONNECTED WTTH MINES: 1902,
] i MATERIALS TREATRIY
Num- Supplies : welynsses] |
berof | oo | Miseol- wndd Gost of | ¥redghton P“!'I;Illt‘;:(ul ('Josnpur
CHARACTER OF SMELTING WORKS, vstah- mi(.il whgos, laneons | materluls, ,"]‘]‘ i( . bulllon |0 o {Povehas short roduced
lish- AECH) axpenses, |notinelud-| THIBE | qiined, mine o] o ora [ }pmmds).
ments, Ing ores, o (8l (short
tons), tong), |
Total 20 85, 706,982 | $2, 156,206 $0, 083,227 | §1,901, 001 | $1, 586,788 || 4,101,772 | 411,020 36,915 {  BAY, 111, 890
Treating ore from mine only ....oovevveennn... 160 2,822,779 321,851 | 9,466,770 054, 816 DR4, R19 L3t N O P | FOP, 166, 483, 274
Treating ore mined by company and pur- :
CHASEA OTC .ureeiteiieerenererererannnnnas 7. 1,71h,888 08,868 | 1,782,249 181, 010 HLl, 878 R11,677 | 102,208 ! 17,248 | 112,245, b0
Connected with refinery..................... G CLTASRTA L 1,75, 000 | d, B34, 208 25, 009 A0, 204 [ 2,801,840 | 248,821 | 19, 067 278, 382, 596
| i

The summary is not intended as a complete presenta-
tion of the business transacted by the smelters, which
is beyond the scope of the census of mines and quarries.
The cost of purchased ores is therefore not included in
the statement, nor ave the earnings from the treatment
of custom ores given therein.  Copper smelters located
in Michigan are not comprised in- this statement, It
includes, however, the Buffalo smelter of the Calumet
and Iecla Mining Company, to which a portion of its
product is shipped for treatment.

The copper product shown contains a duplication of
11,808,230 pounds, representing the contents of matto
produced by one of the smelters and further treated at
two of the six smelters and vefineries included in the
summary,  The total copper product of these smelters
was accordingly 545,603,160 pounds.

pages is that which is credited to-the
therein defined,

mined, including those whose chief

sources of production:

Copper contents of oll ores mined, by sources of production: 190

Clpper contents of all ores mined, including gold and
selver ores.—The production discussed in the preceding

copper mines, as

For cortain comparative purposes it
is necessary to show the copper contents of all ores

value is that of

their precious metal contents, The following statement
shows the copper contents of all ores mined in 1902, by

9

SOURCE OF PRODUCTION, i

Gross value

XY, )
Pounds. at mine,

" Total

IPCE MNES, civeeavmrnerermmeasvnasneecaannaeansi
and silver mine

Co
Go

f

439, 033, 392

625, 004, H29

14, 025, 863
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The share contributed by eacl state ov territory to

the copper production of the United States is shown in

the tollowing table:

TarLe 28:—Copper conlents of all oves wmined, by states o tervito-
ples: 1602,

STATE OR TERRITORY, Pounds, Vulue.

United Sttes. _..oviveirii i 649, 033, 392 71,192, 014
Arvizona 121,409, 27h 18, 367,136
Californin 26, 549, 063 3, 065,908
Colorado 0,841,074 150, 355
Georgin. ., 9, 500 1,235
Idaho ... 86, 442 9,149
Michigan 171,102, 065 20,100, 425
Montana .....oooiiiaiian 208, 440, 000 30,092, 781
Nevada...... .- 20,114 3,134
New Mexico .. . 8,017,902 462, 053
North Caroling . 418, 801 45,531
Oregon . ....... h 2, K00
South Dnkota . - .es V7
TeNNESHO o e vnnenmarannnennens . 4, ! 1,316,990
tah ... S 24,70, 804 2,972, 602

Virginin ... §
Washingtor 10, 890
Wisconsin . 210
Wyoming. . 2,000 260

Conswmption of copper ores.—In order to verify the
accuracy of the returns for the production of copper
mines, they must be compared with the reports of all
copper smelters showing the consumption of copper
ores as materials for smelting:

With that purpose in view the specinl schedule
relating to copper mines coutained an inquiry calling
for the name and address of the mill or works at which
the ove was treated. The special schedule provided for
mills (“‘ reduction works other than smelters™) called
for the ‘“name, location, and character of establish-
nent to which the produet was sold or shipped for final
treatment.” A similar inquiry was inserted in the
special schedules addressed to smelters. These inquiries
were intended to trace the product from the producer
to the consumer, as well as to guard against duplica-
tions in cases where the same product was successively
_treated by different establishiments,

Only 4¢ mines failed to answer the inquiry. The
total production of those mines was 257 tons of ore,
containing 20,604 pounds of copper, having a gross
value of $2,212; in a total production of copper the
gross value of which exceeded 70,000,000, this is a
negligible quantity.

Copper ore mined in the United States is eventually
converted into metallic copper in this country, with the
exception of a small quantity exported in the shape of
matte. Matte (called also *‘vegulus”) is a semi-
metallic product obtained from ore by fusion; it con-
tains from 25 to 70 per cent of copper and is hlown by
further fusion to metallic copper.

A portion of the ore was thus concentrated at loeal

matte smelters and shipped for further treatutent to
other smelters which produce pig copper. The total
fine copper contents of matte shipped, according to
reports received at the Bureauof the Census, amounted
to 43,839,268 pounds. Of this quantity, 6,717,504
pounds were shipped to New York brokers for export;
13,825,600 pounds were traced from the matte smelters
to the plants where the matte was converted into metal-
lic copper; 22,977,984 pounds were reported by copper
smelters as the contents of purchased matte, the pro-
ducers of the matte failing to report; and 319,000
pounds were reported by shippers, the destination of
the matte not being stated.

The copper contents of the matte, with the exception
of the 13,325,690 pounds which were reported by both
shippers and buyers, must be included in the total out-
put of copper. The 819,000 pounds veported only hy
shippers were either intended for export, ov they may
have heen duplicated in the report of some other
smelter.  Compared with the total produection of the
United States, the error would amount to only five-
hundredths of 1 per cent.

The produdction of matte and metallic copper, as ve-
ported by smelters, is shown in the statement helow.

The Lake Superior ores were smelted at the following
works: The output of the Calumet and Hecla Mining
Company and the Quincy Mining Company at their
own smelters, from which reports were secured; the
mineral from all other mines was treated by the Quiney
Mining Company and by the Lake Superior Smelting
Company, at Hancock, Mich. No report was secured
from the latter. The copper product of Lake Superior
ores has, therefore, been taken from the reports of the

" Michigan mining companies, inéluding the two above

named, which had their own smelters. :

Some copper was produced by lead smelters engaged
prineipally in the treatment of gold and silver benring
ores; the quantity reported by them is shown separately
in the following statement:

Production of metallic copper and matle in the United Slates: 1902.

Metallic copper:
From-— .
Western and southern 0res..oo.vveirereiiiiiriiianrenannan 424,721,788

Y L 1 o) O S S .. 171,102,065

Tiue copper (pounds).

Imported ores.. 40, 797, 847
Reported by len .. 18,981,168
Maklteanviiiaiinnn, e iiaetaeeraterararaaeatnanans 43, 339, 268

698, 892, 086
Deduct duplication I mabte. oo it iieir e raiaeeans 13, 825, 690

Total output of smelters. ..o ceiviiii it 180, HG6, BOG
Less product of imported ores..... 40,797, 847
Total copper product of 611 AOMESEIE 08 o0y eern e iaaeeaennns 644, 768, H1g
Reported by mine operators. ovee e ae e cie i avsiavannnenaenn 1589, 033, 392
ceee  B,785,1R7

roduet of gold and silver oves.

n tem om meEn s b e

S e o Yot
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The variance between the output of mines and smelt-
ers is less than 1 per cent.

The United States (Geological Survey reports the total
output of copper refineries as 699,508,644 pounds, and
estimates the copper contents of imported ores ab
40,000,000 pounds; the diffevence, 659,508, 644 pounds,
is taken to represent the copper production of the United
States for1002. This estimate exceeds the production
of mines by 20,475,252 pounds, or 2.9 per cent, and
the output of smelters by 15,340,155 pounds, or 2.4
per cent.

There naturally would be a difference between the
copper contents of ore shipped from the mines and the
quantity of copper produced by smelters and refineries.
Where the ore was smelted Dy the mine operator the
quantity reported, as a rule, represented the actual re-
covery of fine copper; but where the ove was shipped
to n custom smelter the quantity reported represented
the assay contents which weve paid for. Furthermore,
the periods covered by the returns were not in all cases
the same, some companies reporting for thetr various
fiscal years nearest to the calendar year 1102 Then,
too, the stocks on hand and in process carvied at the
smelters and refineries fluctuate from one year to an-
other, In one case reported to this office the deliveries
of an electrolytic-copper refinery for 1902 differed from
the recoipts for the same year by more than 40,000,000
pounds of fine copper. Again, duaplications can not
always he avoided. That the variance hetween  the
quantities reported for the several stages of the copper
industry is confined within such narrow Jimits vouches
for the substantial accuracy of the results.

Mineral lands.—The primary distinetion between
mining and manufacturing is that in the former
industry there ave three factors of production, viz,
land, capital, and labor, while only labor and capital
are essential in the latter. The present census of mines
and quarries is the first in which the scope of the inquiry
has in some branches been extended to the ownership of
mineral Jands. Though the special schedule provided
for gold, silver, lead, and copper mines was confined
to mineral lands, it is probable that in some cases the
reports included all lands of any description, such as
timber lands, building lots, ete.

The following table shows the distribution of mineral
lands, by title of tenure, for the United States and by
states and territovies. For 5 of the 144 mines no report
was made on this subject—3 in Arizona, 1 in New
Mexico, and 1 in Virginia; 1 establishment was a hold-
ing company.

Tante 2. —Sunmary of mineral lunds, by states and tevritories:
1802,
e e i —
‘ ' LAND OWNED. LAND LEASED,

NEATE OR TERRITORY. | Total || - R -

CTeR | Number Avres Number e

of mines,| A¥FS | myines, | ACTeS:
United States. ooooenoeo.s &6, b 1122 83,270 120 4, 268
ABZOIA +oveeeesereen e 13,754 1,75 [eoeeeenen R
Californin . .. \ 6,120 B, 000 1 160
Colorado .. 4 1,664 1,422 q4 242

Idaho ..... S bl {157 10 PR ..
Michigan. . -] 89,261 go,bm1 | IIIIITIII
Montang .. 2,072 2, 308 4 206
Nevadla...... 200 200 [eeinnnnnn ceeesn
New Mexieo... 4,478 3, 84D & i
North Cerolina 2,807 1,267 1 1,100
Oregon ... 1,400 1400 |evnnennn.s
Tennessee 11, 600 10, 750 1 850
Utah.. 1,088 1, 06 2 32
Wushin 800 BOO |veevmamieaferumnmnns
Wisconsin . 320 B0 fereeerinen]neranaran
Wyoming 346 1 826 1 20

10f (his nunther -l mines reporied hoth owned and leased land.

Of the acrenge owned, as shown in the preceding
table, 01 acres were reported by the owners as leased
to other parties, viz, 16 acres in Montrose county,
C'olo., on which copper was not mined, and 75 acres
distributed among other states and territories, upon
which miners were vivtually employed on a share of the
product, s explained on aprevious page. In the above
table, consequently, these 91 seres are not duplicated.

The leasing of laud apparently plays a very subors
dinate purt in copper mining.  The royalties on the
3,258 acres leased aggregated $38,184, or a little over
$10 porncre.  The greater part of the acreage, namely,
9,080 aeres, was leld by - operators, who, in addition
to leased land, operated their own mines and made in
cach case only one report for the entire operation, A
summary for those mines which were operated exclu-
sively on lensed land is prosented in the following table:
Tanna 28 —Number of nrines operating evclusively on leased lands,

aerves leased, wdue of product, and royalties paid s 1902,

Value of

R . Number | Aereage Ttoynlties

STATE OR TERRITORY, of mines.| lensed. ’{)trgldil‘x)%t phid.
Unitod Strles coanees 1,178 | $85,108 21,20
COIOTAA0 suvietnvarannns 242 1,020 360
Montana.... 266 | 20,964 7,879
New Mexico. . 473 49,014 11, 608
All otherst.... 192 4,514 1,844

1 Includes Culifornia, 1; Utah, 2.

The mines operated on leased land were all very
small producers; a little over one-half of that land,
viz, 659 acres, was still under development. The roy-
alties paid amounted to about one-fourth of the value
of the product at the mine.
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In the following table all mines

TapLe 26, —ACREAGE OF MINERAL LANDS, BY STATES

TOTAL. ‘ 20 ACRES OR LESS,
I
STATE OR TRERRITORY, T —My"t
Number Number
report- | Acrenge. ) report Aecreage.
ing. ing.

APIZOMIL v vt iiiiiiiaire e e nciannas
Californin ..
Jolorado .
Idnho ..
Michignn.
Montana
Nevada...
New Mexi
North Caroling
Oregon ....... .-
TENNEESEC et naeevrmraearvsrracrromnns
L
Washington ...... -
Wisconsin........ ... ..
WyYOImUNG «o. i it iime e

=

1

pary
= e OO 1D PO 1D T P TS O T

1

=

are classified by the area of mineral lands owned and leased ;

AND TERRITORIES: 1902,

!
21770 9% ACRES. ! 100 TO 999 ACRES, l1 000 r0 4,999 Acngs,; MO0 U ARD
e e st \ S ,1 - N
| .
Numhur \Iumhm  Number ! Nnmlmr
report- | Acreage.| report- | Aerenge.! report- \ Acreage,: report- | Acreage.
ing, ing.. | ing. s ( ing.
/

] 07

r.dl") ! 118,801 jt 18,670

LA I P E

P} u()u

The correlation between ownership of land and value
of production is shown in the following table:

Tanue 27.—.deveage oumed and leased, and value of product: 1902,

: ; e
. VALUR OF PRODUCT]  AVERAGE
1 o AREA. AT MINE, VALUE,
Num- 1l
S1ZE OF HOLDING, b({!!‘ of |, |
mines,
N Per Ter Per Pev
Acres. | gonyg || Amount. oy il niiied nere?
T A P
Total .......... 144 8() H28 | 100.0 ‘551,]78,0:‘.6 100, 0 {83067, 888

Less than 100 acres.. B4 ‘l, G47 1,91 5,926,987 | 116 [} 109,758 | 8,500
100 to 999 acres ...... 59 Y 17,845 1 20,0 | 20,963,808 1 40.9 1| 855,819 | 1,208
1,000 to 4,999 acres ... 23 1) 48,861 | 56,5 || 23,022,384 | 46,2 |11, ’7 0()0 483
5,000 neres and over . 3 L1R, 670 1 21,6 164, 051 0.8 b4, 084 ]
Acreagenotreported [/ 45 i ............... 490,066 | 1.0 [t 124,980 L......

1This average is computed only for mines reporting product.
2This average i computed only for mines reporting acrenge,
sIncludes one holding company,

Tanry 2

8.—ACREAGE OF MINERAL

It appears that the

value of the production of the
mines bore no close relation to the area of mineral lands

owned or leased. Still the average value of pr()duvtion
per mine increased with the increase in the area of min-
eral lands owned up to 5,000 acres, though not in the
same ratio.

The avernge value of production per acre decreased
as the area increased and the three largest owners were
among the smallest producers. Itisprobable that while
the smuller properties were under active 01")01'uL10n the
lavrger were awaiting development.

Concentration of Nw industry.—Copper mining is
highly centralized industry, as appears from the fol-
lowing tables. Table 28 shows the acreage of all min-
eral lands by districts.

LANDS, BY DISTRICTS: 1902,

TOTAT, 90 ACRES OR'LESS, | 20 70 99 ACRES. | 100 To 999 ACRES. {1,000 0 4, 009 Acnps,| 000 (‘)\‘(,}‘]“‘“ ARy
Number Number Number Number . Numbuor Number
report- | Acreage, j| reporl- {Acrenge.) report- | Acrenge,| report- | Acreage.| report- | Acrenge.| report- | Acercagne,
ing, ing. ing. ing. ing. ing.

United Siafe8. . cmiriiiinnnsrana, 139 86, H28 28 340 1307 hi] 17,845 2 iR, RGL 3 18, 670
Western states. . cvvr e aniiiiiiiiiian, 114 32, 966 340 26 1,307 M 14,280 i3 12,033 1 5, QO
Lake Superior district.......... .. . 21 839,601 |1 .. 5 3,060 15 81 H1 1 6, 000
Southoern stabes. covoieeen v erevrennenan. 4 18,957 |1, v veeennnafoenenereneforannasaralriorarareialeneenneernfesesnernne ! 5,287 1 8, G70

The preceding table clearly illustrates the degree of
concentration in the ownership of mineral lands; 78 per
.cent of the entire area was held hy 26 companies, of
which 16 were in the Lake Superior district. In the
Southern states there were nomining properties of less
than 1,000 acres; in the Lake Superior district only 5
held less than 1,000, the average for these being 612
acres. All small mines were located in the Western
states, where the concentration was less pronounced.
Table 29 shows the classification of all copper mines
of the United States by value of production.

TasLe 20.—Classification of copper mines by value of roduction:

18902,

Number VALUE OF PROMICT AT

GROUP BY VALUL, in (?n‘(ﬂ'l S ““\I.,_.u-, BV

group. i Ammm Tereunt,

PO « - e e et e e enenaas | g1, 178, oat | 100, €0

Less than §500 ..vv.oeteirn e T e 1,015 0.0
$500 to $999 . ... Y 6, 523 .01
$1,000 L0 $9,999 - YR T 0,30
$10,000 to $19,999 | o s, 700 .12
$50,000 fo $99,999 ... W 579, 162 0. 74
£100,000 to $249,990 8 1, 160, 687 | 2,927
250,000 L0 $499,990 - 8 8, 205, 037 | G. 88
$500,000 to §999.999 - 1 RATHEH T 16,97
$1,000,000 and over 12 .!7\ J56, 920 .19
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Asseen from the preceding table, about three-fourths
of the output was contributed by 12 mines producing
over $1,000,000 each, and only about one-ninth by 121
mines producing less than $500,000 each,

A similar classifieation hy geographic divisions ix
impossible without disclosing the individual returns of
somoe mine, It may be stated, however, from an exaun-
ination of the statistics of production arranged hy
states, in the same manner as above, that the same pro-
portions shown in the table obtain, with but slight vari-
ations, in Montana, Arizona, and the Lake Superior
distriet, which furnish together 92 per cent of the pro-
duction of the United States. The mines located in
other states ranged, according to their output, as fol-
lows: 1 over $1,000,000; 1 over $500,000, but less than
$1,000,000; 2 over &250,000, but less than $500,000,
The output of these 4 mines was valued at $2,928,958,
or TL.6 per cent of the total product of these states.
Thare were, morecover, 62 mines distributed as follows:
6 producing over $100,000, but less than $250,000 cach,
with an aggregate output of $819,661, or 20.1 per cent
of the total; 11 producing more than $10,000, but less
than §100,000 each, with an output of $264,839, or 6.4
percent; and 45 producing less than 10,000 each, with
an aggvegate output of $69,584, or 1.7 per cent,

The preceding statistics, dealing as they do with in-
dividual mines or operating companies as units, do not
fully express the actual degree of concentration which
manifested itself in o variety of forms. One hokling
company, the Amalgamated Copper Company, con-
trolled, through the ownership of stock, 6 copper mining
sompanies in Montana.  The combined production of
these companies for the year ending June 1, 1908, accord-
ing to their sworn statements filed with the assessors of
Silverbow county, Mont., aggregated 3,140,380 tons of
ore, having a gross value of $33,635,176. Compared
with the total production of the copper mines of the
United States, as reported at the census of 1902, or for
the fiseal year nearest to the same, the output of the
Amalgamated Copper Company constituted 27.4 per cent
of the tonnage and 43.1 per cent of the gross value,

Closely allied with the Amalgamated Copper Com-
pany was the Tennessee Copper Company, whose direct-
orate included two of the directors of the former. lts
mining properties situated in Tennessee produced in
1902, according to the report of the directors to the
stockholders, 8,103,534 pounds of copper, gross value,
$1,024,450, which amounted to 1.3 per cent of the gross
value of the output of all copper mines, as reported to
the Bureau of the Census.

Next in importance after the Amalgamated Copper
Company was the Calumet and Hecla Copper Company
of Michigan, President Alexander Agassiz reported
for the fiseal year ending April 30, 1908, a production
of 88,316 long tons of fine copper, equal to 85,827,840

484

pounds.'  The fine copper contents of the copper ores
treated in the United States in 1902, as reported to the
Bureau of the Census, amounted to 625,004,529 pounds.
The production of the Calumet and Heela Copper Com-
pany accordingly approximated 14 per cent of the total
output of the copper mines of the United States.

The third place was held by the United Copper Com-
pany, which wus organized in Montana under the cor-
porate name of the Montana Ore Purchasing Company.
The latter reported to the assessors of Silverbow
county, Mont., for the fiseal year ended June 1, 1003,
an output of 298,882 tons of ore having a gross value
of $3,587,602, Mr. F. Augustus Heinze, president of
the company, made the following statement to the press
regarding the production of the company:

Praduetion of the United Copper Compeanye 1902 and 1901}

Silver Gold

o Copper
VEAR. (pounds), | (ouncex), [(ounees),
1002 1 e 30, 874, 690 919, Y0 11,208
TOL (i e e

10, 318, B 1,088, 074 4,181

1‘{i;-lx;;7(‘,¢>nnmm-(~lul and Finﬁuuiul Chronlele, Vol 70, pages 8T0 and 927,

Compared with the ontput of the copper mines of the
United States, the production of the United Copper
Company constituted 4.6 per cent of the total gross
value, or 4.8 per cent of the fine copper contents,

An important group of mines was represented by 7
Michigan companies, which, though muintaining o sepa-
rate corporato existence, were united under a common
management through the ownership of the stock hy the
same group of stockholders. These were the Winona

fopper Company, the Wolverine Copper Mining Com-.
pany, the Mobawk Mining Company, the Atlantic Min-
ing Company, the Baltic Mining Company, the Michigan
Copper Company, and the Champion Copper Company.
The total output of these companies, as shown in their
published reports, yielded 25,237,604 pounds of fine
copper having a gross value of $2,992,385, and consti-
tuted -+ per cent of the fine copper contents, or 3.8 per
cent of the gross value reported at the census of 1902
for ull copper mines,

The respective shaves contributed by the above-
named companies to the production of the United
States are shown in the following statement:

production of eleven companies formed of loted: 1902,

Dercentuge

Par cent
of the
COMPANY. ontpnt of
' United
States,
O - e e eaeerecransssaerassnarsarnersarssaacernninmenmnonns a7
Amalgamated COPPer COMPANY avevvirernnanerramrrareaitnararianes 43
Tennessee Co I)er Company ....ooeveeans - 1
Calumet and Heela Copper Company .. 14
TUnited Copper COMPANY o.ovvevsnrnnens .. i3
Seyen Michignn ComPATIES. . evervviiernrrirnernmmarsiesiaanaian, | 4

1The Commiercial and Financial Chronicle, Vol, 77, page 193,
\
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This list is not exhaustive; it does not include the
United Verde Copper Company of Arizona and the
Colusa-Parrott Copper Company of Montana, which
are controlled by the same interests, and probably
some other mines for which there are no available data.
The properties enumerated in the preceding statement
contribute two-thirds of the output of the United States.

The possibilities for further centralization are indi-
cated by the location of the general offices of the mining
companies. Of the 144 mines, 49 had their offices in
the East—31 in New York and 18 in Boston, The
output of these mines aggregated 463,445,212 pounds of
copper out of a total output of 639,033,392 pounds; that
is, 72 per cent of the production of the United States,

During the years 1900, 1901, and 1902, the output
of the principal copper producers was handled by a
joint selling agency—the United Metals Selling Com-
pany. This company was organized on January 29,
1900, and included among its incorporators two repre-
sentatives of interests identified with the Amalgamated

Jopper Company. Ibs patronage, however, was not
confined to that company alone. The company’s
charges were from 1.5 to 2.5 per cent for selling cop-
per. Itstotalsalesfor1902 were estimated by the Boston
News Bureau at 545,000,000 pounds,* which amounted
to 83 per cent of the output of refined copper for the year,
as estimated by the United States Geological Survey.

In 1892 an association of copper producers, known ag
the American Producers’ Association, was formed. It
represented the following mines: Montana district,
those of. the Amalgamated Copper Company; Arizona
district—Verde, Arizona, Queen, Detroit, Dominion;
Lake Superior district—Calumet, Tamarack. Quincy,
Osceola, Atlantic, Franklin, Tamarack, jr., Kearsarge,
Wolverine, and Central,* Other companies joined the
agsociation subsequent to the date on which that list was
compiled.® The association received from its members
reports of the production of copper, which were com-
piled and published monthly. The production of the
mines affiliated, as well as of those outside the associa-
tion as contained in these reports, is shown in the fol-
lowing comparative statement:

Americanproduction of copper, as reported by the American Producers'
Association: 1892 to 1902.
[Long tons.]

i " " Report- | Outside
YEAR, Total. llinemines,| sources,

65, 520 59,289 6,287
142,490 129,760 12,730
169, 623 142, 543 17,080
171,197 156,497 18,700
208, 804 189,494 14,400

268,787 | 227,987 | 40,800
265, 266 228, 8556 41,900
205, 656 268, 056 37,600

'"The Commercial and Finaneial Chronicle, Vol. 70, page 284;
Vol. 76, page 334.

* Monthly Summary of Commerce and Finance of United States,
May, 1900, page 8107,

¥ United States Geological Survey, *° Mineral Resources of the
United States,’” 1902, page 166.

QUARRIES.

Early in 1903 large producing interests withdrew
from the American Association, declining to furnish
statistics, so that the monthly compilations have ceased.

It is worthy of note that the centralizing tendency in
the operation of copper mines has been accompanied
by a growing decentralization of property interecsts.
This clearly appears from the following statement of
the number of stockholders of copper mining companies
of the Lake Superior district where the corporate form
of organization has entirely superseded firm or indi-
vidual ownership. '

Number of shareholders in Lake copper companies: 1896 to 1902,

PER CENT OF
Number | Refined cop-
YEAR. of share- [perprodueed,
holders, | gross value, Number Gross
of share-{ oo
holdors, -
1896 6,008 | $15,758,085 1. oo is]iren s
1807 ... 7,208 16, HB0, 848 9.2 1.9
1808 ..., 8,807 | 17,820,871 31,8 13,1
1860 ... 11,072 20, 098, 882 67.8 G5, G
1000 . 18, 026 23, 691, 928 173, 4 0. 8
1901 ..., 20, 66D 26, 088, h71 28,2 0.2
1902 22, 568 20, 100, 425 242, 0 27.5

1The Copper Handbook, Vol, IT1, pyges 578, 574, and 504, The production of
1002 is taken from Censud returns, The percontages were computed in the
Burenn of the Census,

LProduction on a small scale.—As may be inferred -

from,the degree of concentration shown above, the day
of copper mining on a small scale is past. A survival
of old time methods was presented by 8 mines operated
by waterpower. The more modern small gas or gaso-
line engine enabled 12 other mines to conduct opoera-
tions on a small scale. A summary of these 15 mines,
using waterpower or gas exclusively, is presented in
the following table:

TanLe 80, —Summary of mines using only waler wheels, or gus or
gusoline engines: 1902.

Number of mines. . o.ooo it airaea e e eas 15
Sularies
WREES . verenenns

Miscellaneous expenses. .. .. ..
Cost of supplies And MAterinls . .ou i iniriiinireiiesceraricnecnnarannas
‘Tong of ore produced:

Toltrlxl mined.. 1g. f:%ﬁ
, 2
Treated ...... ceen .. 7,419
Giross value of or .. 8279,2718
Copx‘)er contents:

Pounds....covviiiiiiiiiiiiiii i et .. 2,084, 000
.............................................................. $206, 461
.............................................................. $18,416

eeierenieneaas %ﬁgﬁg
Reduction charges, freight, ete iuevevrenrecieicvreccanaans 8106, 824
Value of product b mine .ot etiiiiiiiiieeiinineaiaraans $172, 049
Expended in development Work . .,....cecieiiiirieiiriianses #75, 216
Average percentage of copperin the oré..cceeeneciaiiaienvnas 10
Average valus: .
Fine copper, cents per pound 9.7
Grosy value per tome......... $22.04
Average cost of reduction, per to £8,89

The total output of the 15 mines summarized in the
preceding table amounted to $172,949 in value, to which
should be added the sum of $75,216, representing, the
value of development work done during the year. The

| ore was exceptionally rich, yielding 10.4 per cent of

fine copper. The average price realized per pound of
copper was 9.7 cents, which brought $22.04 per ton of
crude ore. The average cost of reduction amounted to
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$8.39 per ton, which left $13.65 per ton as value at
mine, whereas the gross value of all copper ores mined
and treated in the United States averaged only $6.79
per ton. It is probable that it was only the exception-
ally high grade of the ore that made mining on so small
a scale possible.

TasLe 31.—PRODUCTION OF COPPER
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The world’s production and the world’s copper mar-
ket.—The United States is to-day the chief producer of
copper in the world; nearly two-thirds of the world’s
output in 1902 was furnished by the United States.
The following table is a summary of the production of
the copper mines of the world:

MINES OF THE WORLD: 1879 TO 1602.

[Long tons.]

“‘ 1902 1001 1000 1899 1808 1807 1896 1805 1804 1803 1802 1801

Total for the world ...c.ovaeeeen. B2, 470 | BIR, 788 | 484,799 472, 420,696 | 899,730 | 878,808 | 834,505 | 824,505 | 808,/30 | 810,472 | 279,301
Total for North America............. 849,870 | 818,640 | 801,287 | 200,471 | 260,846 | 287,180 | 220,843 | 189, 720 178,866 | 162,780 | 105,825 1:49, 910
United BEALET .o oiirearsrcacnnaecaaaannans 204,600 | 267,410 { 208,787 | 262,206 | 284,271 | 216,060 | 203,803 | 172,800 | 159,695 | 147,210 77”1:’)2,6‘2_0 128,179
Canada and Newloundland AdOT1e 4R | 20,800 | 10,400 4,480 {10,140 7,708 B, 800 b, 800 6, 900 7,040 5,800 5,510
MEEXICO e nnernrcanenarrrsnersrssessnnnnnn 85,745 | 80,480 | 22,000 | 19,386 | 16,435 1 18,870 | 1L, 160 | 11,620 | 11,770 &, 480 7,810 6, 200
Total for South AMETIeR A vveererannn. 88,760 | AZ,8%5 | 8,005 | 82,730 [ 80,060 | 25,300 | 26,840 | 24,926 20,810 27,80 | 9,05 49, 016
Avgenting e 8 7 I 19 200 100 150 250 1680 200 210
olivia.. 2, 000 2, 000 2,100 3, 500 2,050 9,200 2,000 2, 250 2, 800 2, 00 2, 860 2,160
Chile.... 28,030 | 80,780 | 5,700 | u5,000 1 24,850 1 uL000 | 23,500 | 22,07 | 21,840 | 21,8509 22,065 19, 875
Porut ...... 7,680 9, 620 8, 290 5, 168 3,040 1, 000 740 4n 440 400 P 280
B2 YL L) T O O T P R 12, 500 2, 85l 3,100 6, 00
Totnl for Barope...veeeesceciracncnns 90, 085 93,13 $12, 408 88,480 83,780 | K1 BU0T| MG, 182 R, 937

Austrin-Hungary, ineluding Bosnin and ; | ' B
L) N 1,500 1,835 1,850 1, h06 1,540 1,665 1 1,280 1,810 2,190 1,420 1,880 1,250
BN o rreeiineceenneeaeraanieananas GO0 i) G50 it 610 A0 | [ 180 40 125 5 720
T ROIIANY . e ceeneeimeeeanienaanefaranaeaaaas 91,605 | 21,720 | 20,410 | 28,160 | 20,085 { 20,140 | 20,065 | 16,860 | 17,200 | 16,160 17,205 16, 1h0
TR o ee e e ineeearnivarenencianeanneans 8, 370 3,000 3, 086 2. 46h 2, 966 3, 180 3,400 2, [l 9,600 2,600 2, 0 2,0
TLOSEIR o e e rerennesanmcncnnmrannesennnnanns 8, 000 R, (00 6,70 7,210 6,260 6,025 5,100 1, 280 b, 000 %, o 1, 000 4,800
Swoden and NOIWLY...cvveirerssieeaansnns b, 020 1, 820 4, 385 1, 180 4, 008 §,905 1 8,000 3, 200 2,200 2, 305 2 146 1,002
Spain and Portogil....oveeiiievinniianaan. 49,790 | B8, 621 Ane72 | AU LG8 | B2,B76 L B3060 | BB,N2R | G4L,OA0 | BLIEH | BRONG L AG,.LE RN
TULKEY «tvaeeorancnreerevaneavanssrnnesssnns 1,100 980 530 920 470 3 PO O O O O PP PR
ASIR (TAPAN) v verviaenriereiieeoaneanas 90,776 | RRTH | 2n, 80 | SRBIO T 26,170 1 23,000 | 21,000 | 18,80 | 20,060 | 18,000 | 18, 000 17,000
Australin... DRG0 | SONTH | mL020 | 20,760 1 1R,000 | 17,000 | 11,000 10,000 1), o 7, 0 0, H00 7, it
ALTOA. o oreeerreaniiernerritacaaneaenn 4, 450 6,100 6, 720 6,14 7,110 7,440 7,460 7,115 6, 500 G, 090 A, 050 G, 020

1800 1880 1888 1887 1880 1886 1884 (LT 1882 1881 1880 1879
Total for the world ...oooooveenn. 069,465 | 201,205 | 268,026 | 928,798 | 217,080 | 226,502 | 220,249 | 109,406 | 181,622} 103,860 | 153,058 [ 161,068
Total for North Amerien....c.oaneen. 195,486 | 114,660 | 108,776 | 83,010 | 72,740 | 76,408 | 66,000 | 54,167 | 42,871 83,438 ) 26,000 800
TUNIEEA SEALES «eeccnrrernerrnsenerenrnanes 118,325 | 106,774 | 100,710 | 79,109 | 69,806 | 74,080 | 64700 | 61,570 40,4707 80,82 26,010 23,850
Cnunda and Newfoundland..... 4,785 5,116 4, 800 2, 766 2, 68 1,078 1,008 2,108 2,000 9,018 1,660 1, 650
b 13 1 TR 4,325 8,780 2,766 2,050 pild 876 21 480 401 388 400 400
Tatal for South Amerien............. 83,060 | 81,478 | 87,000 | 83,570 | 40,088 [ 4,678 ] 8,200 | 47,485 | O6L,208] 44,880 | 47,610 68,815
ATEentin. oeiiaeaaess eeevnrreeeanaaeann 150 160 160 170 180 233 169 208 800 807 300 300
Bollvia... ,000 1+ 1,200 1,460 1,300 1, 100 1, 500 1,500 1, 680 3,260 2, 056 2,000 2,000
Chile... o6l 190 | 240250 | 81,240 | 29,150 { 95,025 [ SH,600 | 41,648 | 41,000 | 42,000 | 87,080 42,016 49,318
Pert ..... 150 275 260 60 7h 22 362 300 440 610 000 800
Venezuelt ........... 5, 840 b, 563 4,000 2,900 3,708 4,111 4,600 4,018 8,700 | 2,828 1,800 1,507
Total for BUTOPE ..vveneeieeaananennns 80,090 { 88,898 | 85,660 | KO,214 ) 76,88 | 77,518 | 76,061 | 72,654 | 66,248, 05,000 1 00,245 54,620
Anstria-Hungary, including B

ervin. . 1,510 1,52 1,868 1,414 1,000 1,186 1,270 1,290 1,115 1,270 1,200 1,145
England 935 906 1,456 380 1,471 2,778 8,850 2,620 8,464 8,876 3,662 8,402
Germany 17,6251 17,866 | 15,280 | 14,876 | 14,466 | 16,260 | 14,782 | 14,648 [ 18,816 12,742 | 10,800 9,000
italy.. 2,200 8, 500 3,600 2,500 2,100 2, 00 2,000 , BOD 1,400 1,480 , 380 1,140
Russin .. 4,800 4,070 4,700 5,000 4,870 5, 100 4,700 4,400 4,000 8,700 8,800 8,800
Sweden and 2, 920 2,972 2, 856 2,380 \ 8,836 8, d4d 8,304 8,888 3, 036 , 500 3,212
%‘%’E}fa?“d Portugal 5700 | 54,270 | 60,450 | 53,700 | 49,658 | 47,878 | 48,416 | 44,007 | 89,560 | 80,268 | 80,313 88, 361
Asin (JApAn) ..ol 15,000 | 156,000 | 11,600 | 11,000 | 12,000 | 10,000 | 10,000 7,600 4,800 3, 500 3,000 3,900
Australia.... etvenereereeeanans 7,500 8,800 7,450 7,700 9,700 | 11,400 | 14,100 | 12,000 | 13,000 ) 10,000 9,700 9,500
AL craeeia e e 6,670 7,860 7,550 7,400 6,126 B, 700 5,260 6, 600 5, 60D 5, 687 5, 38 4,828

. i Compiled by Henry R, Merton & Co., Ltd., London; eited in Statisticnl Compilations of Lead, Copper, Spelters Tin, Silver, Nickel, Aluminum, and Quicksilver,
by the Metallgesellschaft and the Metallurgische Gesollsehaft A.-G., 1898, page 10, and 1908, pages 6 and 7.

As shown by the preceding table, North and South
Axmeriea, since 1882, have been the chief source of the
world’s supply of copper. While the production of
South America has declined, North America as a copper
producer has, since 1892, overshadowed the rest of
the world. Since 1895 the mines of the United States

alone have furnished more than one-half of the world’s
copper.

Among European producers the Iberian peninsula held
the first place. Prior to 1882 its output exceeded the
production of the United States, and, in 1882, both
countries were on the same level, but within the follow-
ing twenty years the production of Spain and Portugal
increased by only about 25 per cent, while the produc-
tion of the United States in 1902 was more than seven
times as large as it was twenty years hefore.
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Mexico, which prior to 1894 was but a small factor
in the world’s production of copper, has since that year
more than trebled its output and gained third place
among the copper producing countries,

Next after Mexico was Japan, which since 1890 has
doubled its output, and Australin, whose progress has
been still more rapid.  Germany has shown no appreci-
able gains since 1896, and has heen outranked hy Mexico
and Aunstralia.

In the table which follows, the refined copper product
of smelters and refineries of all countries since 1889, s
compiled by the Metallgesellschaft and Metallurgische
Gesellschaft A.-G., is compared with the copper con-
tents of the output of all copper mines, as compiled by

- Henry R. Merton & Co., Limited.

TasLe 32.—Copper outpul of mines and smeliers of all coundries:
1889 1o 19021

MINES, HMELTERS,

YEAR. or cont
Metrie Metrie )é,} ‘nﬁt;llt\t

tons, tons, output.
o) 6,889, 009 B, 404, 885 100. 8
265,984 | 267,182 | 100.7
278,765 282, 9h1 108.1
288, 861 201, 226 102, 6
al5d80 | m7a7 | 1006
308, 887 304, 700 U8, 8
329, 698 328, 000 00,6
839,919 361, K00 108. 4
879, 387 393, 200 103.7
406, 126 418, 900 103, 1
486, H0O 438, 300 80,3
479, K00 480, 000 100, 0
493, 556 487, 200 08,9
527, 089 B17, Bl U8, 2
661, 148 532,700 06, 7

Algitel%uign report by the Metallgesellschaft and Metallurgische Gesellsehuft

2 Figures for United States excced United States Census figures by 6,149,608
pounds. As the differenceis less than 1 per cent, the estimate of Henry R, Mer-
ton & Co., Litd., is retained for the sake of comparison,

The variations between the output of mines and
smelters have been confined within narrow limits, viz,
between 8.7 per cent above and 8.8 per cent helow the
mine output. This close agreement is due to the fact
that copper is mostly mined and smelted by the same
producers; either quantity may therefore be used for
comparisons, ' |

Tase 34.—QUTPUT OF COPPER MINES OF THE UNITI

MINES AND QUARRIES.

The following table shows the growth of the world's
production of copper during the past century:
Tanin 33 —Growth of the world s copper production in. the nineteeuth
eentiry.!

[Long tons]

rorlie  [Inereaseof | Average G
)r\(‘n(])lllkl‘l;n production] wintsl ;II::\}sl’,"'l‘;",”f
DECADI, ! of eneh 0\';'1‘ %pxr-udnut\]un annnal
o provions oreaeh ot "
Aeeade. Aecades, ; deeade, vl““‘]l“ tion.
N B B R
1801 L0 T80 e eans 98,000 |, eereennsss 9,100 |.oeens .
1811 to 1820 ......... 46, 000 H, 000 1), 600 M
1821 10 1880 ... 185, GO0 39,000 13, Hly L]
1881 to 1840 ... 218, 100 83,100 21, 840 8,41
1841 to 18h0 . ., 2491, 000 72,600 20, 140 7, g
1851 t0 1860 © OGLOWY | 15, 600 70, G99 21, A
1861 to 1870 , 900, Q0D 303, 001 40, 00 a4, 39
1871 t0 1880 . 1,184, 000 284, 000 118, 900 A8, K]
1881 to 1890 . 2,873,808 | 1,084, 398 237, 8340 108, L
1801 to 1900 ... 3, 708, 001 1, 385, /03 170, R40 [ 183, 5k

1The Copper ITandhook, Val, ITT, page 565,

A study of the table shows that during the first two
decades of the past contury the production of copper
remained practically stationary. From 1820 to 1880
the average yearly production more than doubled once
in every twenty years. Within the last two decades of
the century the annual avernge production more than
trebled, inereasing from 118,900 tons during the years
from 1871 to 1880 to 870,800 tons from 1891 to LHO0.
The tnnual average output from 1881 to 1890 exceeded
the avernge for the preceding decade by 118,430 tons,
L. c., by 99.6 per cent, and the annual average for the
years from 1891 to 1900 showed an increasc over the
preceding decade amounting to 188,551 tons, or 56.8
per cent. Though the increaso in production during
the last decade was absolutely greater than during the
preceding period, yet owing to the enlarged volome of
production the relative increase appears smallexr.

The extraordinary progress of copper mining within
the last two decades was stimulated by the rapid exten-
sion of the uses of clectricity to all hranches of in-
dustry. The United States has heen the chief factor
in this progress. The production of the United States
increased from 1879 to 1902 more than twelvefold.
The shave of the United States in the progroess of coppeor
mining is shown in the following comparative summary
by quadrennial periods:

5D STATES AND OTHER COUNTRIES, BY QUADRENNTAL

PERIODS: 1879 TO 1902.!

[Long tons.]
’ TOTAL PRODUCTION, INCREASE OVER PRECEDING PERIOD.
TERIOD. Per cent N Por cent
, . United Other X oo All United Other e
Mleountries.|  goyree. | eountaies, E&‘tlég countries, States. | eountries, L::&:&‘
1B EO 1882 ... ooes e (50, 918 19,712 | 531,201 BBl i
%gsé EO %ggg . 862, 333 260, 195 602, 208 30, 2 211,420 140, 413 71,007 ifi. 4
189{ L‘O 1801 1,012, 484 402, 918 609, 506 890.8 160,151 142, 798 7, 868 07,1
1895 o 1508 .. 1,217, 898 687,700 | 030,104 48.3 205, 414 184, 786 20, 828 0.4
1800 to in0a s 1,537, 284 826,624 | 710,760 53, & 819, 856 288, %90 80, 560 718
019022 2,018, 301 1,003,008 | 925 208 54,2 481,017 266, 479 214, 588 55,4

LHenry R, Mertou & Company’s figures, cife(l in the report by the Metallgesellsehaft and Metallurgische
?Figures for United States exceed United Stutes Censug figures by 6,149g.608 pounds, As this isllé’.k}sclll‘ﬁx

Ltd,, isretained for sake of comparison.

Gesellschaft A.-G.,, October, 1003, .
nl1per cent, the estimate of Henry R. Merton de (o
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Up to the period from 1895 to 1898 the United States
was rapidly gaining over all other countries. IFrom
1587 to 1894 practically all the increase in the world's
production of copper came from the United States.
During the years from 1895 to 1898 the United States
outranked all other countries. During the last period,
closed by the census year 1902, the production of the
United States maintained ity rate of growth, but min-
ing in other countries took on a new life under the
stimulus of high prices, as will be shown below, and
the increase in their output nearly reached that of the
United States.

In Table 85 the world’s production and consumption
of copper are shown since the year 1895, when the
United States surpassed the total production of all
other countries. All countries are arranged in two
classes: (1) Those whose domestic consumption of re-
fined copper exceeded the output of their own mines,
and (2) those whose mines produced more than was
consumed at home. Ifor the sake of brevity, the
former arve designated as ‘‘importing countries™ and
the latter as * exporting countries.”

It must be understood, however, that some of the
countries designated here as ‘“ importing ™ also exported
considerable quantities of copper, while those desig-
nated as *‘exporting” may have imported copper ore,
matte, ote., to be later reexported as refined copper.
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In calenlating the domestic consumption for each coun-
try its imports are added to its production, and its
exports are deducted from the total; the increase or
decrease of the stocks of copper from year to year is
also taken into account wherever ascertainable. The
estimate of domestic consumption which is arrived at
in this manner represents the supply of copper availa-
ble for domestic consumption, but is not necessarily
identical with the quantity actually consumed in manu-
factures for which copper serves as material.

In Table 35 the column headed ““product of mines”
represents only the production of copper from domes-
tic ores, as reported by Henry R, Merton & Co., Ltd.;
the column **consumption” represents the supply
available from all sources for domestic consumption,
as computed by the Metallgesellschaft and Metallur-
gische Gesellschaft A.-G.; the “net demand for im-
ported copper” in the list of importing countries and
the “net supply available for export”in the list of
exporting countries represents, in each case, the differ-
ence between the totals of the two colwmnns just men-
tioned. The table thus ghows, on the one hand, the
share contributed by cach copper mining country
to the world’s supply of copper, and on the other
hand the demand for unmanufactured copper directly
exercised by the manufacturing industries of cach
country,

Tanie 35, —WORLD'S PRODUCTION AND CONSUMDITION OF COPPER, BY COUNTRIES: 1895 TO 1902,

[Long tons,)

1002 1901 1000 1899
IMPORTING COUNTRY, - | et de- Cone | Mot de- cone | Not de- Neat de-
Produet } n jmand Tor Producet | oo fmand for)l Produet | o8 imand for)) Produet . |mand for
of mines, ltiunl importedfjof mines, 'u(mI fmporied | of mines. timl Imported| of mines. tioup imported
' copper, ' eoppor. ‘ coppoL. * copper.
TOY v eeeeeeraeee e eeeaeeeeens 45,076 | 828,685 | 2083, 560 279,926 | 904,680 4] 82,110 085,088 || 86,775 | 276,620 | 240,845
GEEAE BRI ceeeeeeeereeeeieeee e 600 | 118,698 | 118, 038 Ba 9| 103,00 | 050 106, 384 o5 | 85,187 | 84,602
Germany ... . 21,6006 | 100,824 78,719 21,720 40, 528 20,410 86,760 283, 460 96, 094 72, 684
B 1 3T PPN RO 52, 060 B2,000 1[-0eevnnnss 2,882 iovaienieen 1,780 48, 442 48, 442
18, 862 17,362 1,386 16, Hivl 1, 866 18, 027 16, 865 16, 860
17,219 9,219 8§, 000 0§, 878 6,740 7,282 3,678 6,868
10,218 6, 848 8,000 6,214 2, 90 b, 266 7,500 4,595
i, 592 6, ho2 . 6, 896 6, 150 5,412 B, 412
) 2,861 | 2,861 2,361 2,361 2,801 2,300
Exports from 2,801 2, 861 1,279 1, 082 1,181 1,181
Kopt for | Net sup- Kept for | Nat sup- Kept for | Net sup- Kopt for | Net sup-
EXPORTING COUNTRY Product | domestle ply avail-[| Produet fdomestie p]¥' avail-l Produet | domestio|ply avail-| Product |domestic [ply avail-
~ e : of mines. consump-{ able for [jof mines, jconsump-| able for ||of mines, [consump- able for ||ofmines, leonsump-| able for
tlon, export, tlon,” | oxport. tion, | expomt. tion, BXPOrL,
Total . ooen i 607,305 [ 218,008 | 289,382 484,200 | 247,261 | 286,040 || 462,080 | 168,413 280,276 || 486,400 ¢ 106,074 239, 7956
North America; : | :
United SRLeS...oocetirrernrarneaannns 204,000 | 199,959 | 94,041 || 207,410 | 286,738 | 80,077 || 208,787 | 161,427 ; 117,860 | 202,206 | 186,861 76,866
Canadn and Newfoundland. S0 19,488 H L oL, 19,488 20,800 1, ...l 20, 800 10,400 toaievennnn 10, 400 9,480 }..ioeeinls 9,430
LOXI0O - - evamnrnnemernsenansnenaonon 88,785 ..o, 36,785 | 80,430 |..oonin.. 80,480 || 22,080 [...eeenen. 92,050 || 19,838 |+eunenrenn 19,835
Soutcl}} %mericm 285,000 25, 000
F L 28,980 1.......... 28, 930 30,780 [iaieianaan 80, 780 25,700 {vureronans 26, '700 L, 000 1oeineaians
& OCther South Ameriean countries!....| 0,820 .......... 9, 820 15,608 [ooeennnns 11,6056 || 10,808 [.oveeannns 10, 395 T80 |rennnns 7,730
iurope: .
Sweden and NOrway .....:....o.e.... 5, 020 3, 82 4,880 4,130
%‘i&ﬁl‘eg“d Portugal ... .. . 43\ m k 2,868 | 53,087 53,% 2,568 | 66,868 62,%%% 2,066 | 5,711 52,19«%% 1,908 | 56,250
.............. 10 i
Asdn (Jopan Py . a7 4 4 28, 810 005
Aus.tr(nlig._‘). oy m b oweost | 43,10 i 33} st 0w | 50,880 gg B } 0,020 | 40,940 fif 3B } 8,865 | 40,208
AFTICR v evenraraiienans 4,460 [cauivunnn. 4, 450 6,400 {oveererens 6,400 6,720 [ounvennns 6,720 6,490 o .oennnnns 6,490

1Includes Argentinn, Bolivia, and Peru.
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TapLe 35.—WORLD'S PRODUCTION AND CONSUMPTION OF COPPER, BY COUNTRIES: 1895 TO 1902—Clontinued.

1898 1897 1896 1805
IMPORTING COUNTRY. . Net de- o) Net de- _ Net de- ) Net de-
Produet Hflgil') mand for|| Produet 8(1';%11“‘_ mand for|| Produet sgg:;’ mand forf| Product \El‘]"“’\ mand for
of mines, 'tinn} imported|| of mines, lionl imported|j of mines "o imported|f of mines, um} imported
! copper, ' copper, ! copper. COppeT.
Totnl ot 31,400 | 209,708 | 268,213 81,820 { 300,572 | 208,747 80,400 [ 284,166 | 253,761 3, 226
Great Britain..ccoiiiesiiiiiniiiiiiean.., 640 | 102,696 | 102,066 620 | 107, 77] 107,261 ) nr)r) 114,799 1 114,244 080
A —— it CY IS e el el 2R
DICEC veeraneaesnvananscasanrsvonrsesmmanslosencsnenn 48, 7H D6 hl, 038 { 51 | PN E 4 241 I | PR
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e e ol 1 I I W i
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Netherlands,...o.. .. 2361 | 2301 2861 | 2861 2361 | 2861 2,861 2, 461
Exports from Europe...cveeiieraresanenns . 1,25 1,525 1,181 1,181 1,476 1,476 1,378 1, 378
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domestie pl?' avall] Produet |domestic {ply avail-|| Produet | domestic{ply avail-
consump-| able for {f ol mines, eonsump-| able for || of miney.lconsump-{ able for

tion, export. tion. | export, ’ tion, export, tion, export.
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North America: i
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1Ineludes Argenting, Bolivia, and Pern,

The recapitulation which follows shows the share of
the world’s output consumed at home and exported; the
domestic consumption is obtained by adding the pro-
duction of importing countries to the domestic con-
sumption of exporting countries,

Taste 36.— World’s production, domestic consumplion, and supply
aveilable for export, with per cent of total production: 1896 to 1902.

[Long tons.]

PER CENT OF PRO-
DUCTION,
Total Domestie | Net supply i
YEAR. produe- || eonsump-; avallable | - Net sup-
tion, tion, * |for export. ||Domestic I
consump.| DLy avail:
P “wble for
tion, expor
port,
Total cveeevrannnen 8,655,680 || 1,675,972 1 1,979,018 44.8 8.7
334, 565 162, 300 182, 265 48,5 64,5
878, 363 140,178 235, 186 37.5 62,6
399, 730 161, 960 247,770 38,0 62.0
420, 620 168, B76 261, 050 30,2 60, 8
472, 244 232,449 | . 230,795 49,2 60,8
484, 799 195, 5238 289,276 40,8 59,7
518, 788 281,848 236, 9407 54,3 45,7
542, 470 253 188 289,382 46,7 63,3

Tables 35 and 36 bring out the fact that copper is
preeminently an article of international trade. More
than one-half of the copper mined was exported for
consumption to other countries. With the exception
of the United States, the principal producers of copper
had practically no market for it at home. The United
States, though holding the first place among the con-
sumers of copper, was also largely dependent upon the
foreign market for the sale of the product of its mines.

There is a difference amounting from a fraction of 1
per cent to over 10 per cent hetween the total net sup-
ply available for export and the total net demand for
imported copper. The variance is due in part to the
well-known disagreement between exportand import sta-
tistics and partly to the fact that the resmelting of old
copper enters into the calculation of the consumption
for some countries.

On the whole, the copper mines of the United States
have since 1895 supplied over one-third of the demand
for imported copper, as shown in the following table:

TasLe 37.—Consumption of copper in tnmporting countries and cxports
of domestice copper from the United Stales: 1893 to 1908,

[Long tous.] .

} e
Importing .

countries’ “X%‘lﬁ}p’g?ﬂ‘” Sl)})p]iul Ly
YEAR, netdemand tlfopUnited ther enn-

for imported Sttes. tries.

cupper, - o

TO o i ‘. 2, 060, 638 708, 473 1,#32, 165
I8OB-T80R. e 996,556 %9 HO 607, 116
8901802, L i iiiie i 1,004,082 319, 033 : 740, 049
205, 835 0B, 867 119, 968
253, 761 108, 464 144, it
208, 747 111, 766 156, 9§1
268, 213 112,888 15, 878
240, 846 76, 865 164,490
285, 038 117,360 167,678
244, 689 30,677 213, 962
293, 560 94, 641 108,919

The principal consumers of copper besides the United
States were Great Britain, Germany, and France. The

same countries were also the principal importers of




copper, while the United States, Spain, and Portugal
were the principal exporters of domestic copper.
after Spain and Portugal as exporters of domestic cop-
Mexico, Chile,

per followed, in consecutive order,
Japan, Australia, and Canada.

TapLe 38, -TRADE OF

C'OPPER.

Noxt

and the excess of the one over the other,

[Long tons,]

1902

loxcess of-—
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Europe being the principal market for copper, a com-
parative table is next presented showing in parallel col-
umns the gross exports to Europe from other continents,
the net supply of domestic copper available for export,
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The preceding table clearly shows the place of each
producing country in the world’s copper trade. Begin-
ning with the year 1896, the United States showed a
growing excess of exports to Europe over its domestic
supply, whereas in all other copper producing countries
the supply available for export exceeded the direct
exports to Europe. The excess of the exports from
the United States in 1901 and 1902 was very near the
surplus of all other countries, after deducting their
direct exports to Europe. These figures demonstrate
that the United States has within late years gained
control of the export trade of non-European copper
producing countries.

A closer study of the statistics shows that the direct
exports to Europe from Canada and Mexico have

|
|
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fallen off slightly, while the sapply of copper available
in these countries for export has more than trebled
since 1805, All this copper found its way to the
United States, to be reexported to Europe. The divect
exports to Europe from Canada and Mexico are but
a minor portion of their total copper exports. The
United States has also a fair share of the copper trade
of Japan, Australia, and Chile, though these countries
for the most part maintain direct relations with Iurope,

The share of the United States in each of the princi-
pal European copper markets, namely, Great Britain,
Germany, and France, is shown in the following table,
The imports reported by these countries from the United
States represent actual exports from this country, hoth
of domestic and foreign copper,

Tasre 39, —COPPER CONSUMPTION OF GREAT BRITAIN, GERMANY, AND FRANCE, AND IMPORTS FROM THE UNITED
STATES: 1805 TO 1902

[Metrie tons,]

GREAT BRITAIN, ! GERMANY, FRANCE,
YEAR, Imported | aynnlin Imported | s Imported | o

(‘.utl{l(sun‘m- ron the [R‘)}};Ig%lhlgr Consumy- | from tho rﬁ‘:ﬁﬁll}{%%l Conswmnyp- | from the Im}{:}:}éﬁ(&r

m, United SOUTECS tion, United SQUTCeS, tion, United RONTEEN

States. 2 i i States,? i States.® i il
a1, r}f')l 20, ‘.)‘29: 70, 628 63, 813 31,811 82, 502 38,7174 11,099 20,175
118, (;74 40,446 76,228 79, 488 "!2,‘5‘04 36, 984 48, 224 : ‘2‘., 35:7 20, Bti?
109, -)3'1 38, QS’.’ 70, 1‘!‘! 89,798 .r)p, ‘12'0 39, 378 nl, 86:.) 26, ()f)é 25, 2{17
wE BEogm BE RR) B BB BB BE
B, 1% 4 36, G 47, 1 49, 283 25,0 24,135
108,782 N i 76, 925 108,997 46,204 4%, 663 52, 626 9, 575 :z:;j usl
106, 248 21, 761 88, 482 84, 840 42,422 42,418 48, 074 14,287 28, W17
120,576 44, 3456 76, 281 101, 968 G0, 274 41, 489 62, 909 20, 030 92, 078

1¥From the Metallgesellschal and Metallurgisehe Gesellsehaft A.-G., 1903, page 0. .

2From United States Geologienl Survey,  Mineral Resources of the United Statos,” 1902, pages 198 and 195,

Germany was the largest European consumer of
Ameriean copper. The German copper market de-
pended upon the United States for more than one-half
of its supply, the balance being furnished by the Ger-
man mines and by imports from other countries. The
second place among the consumers of American copper
was held by Great Britain; the position of American
copper in the English market was important, yet far
from dominant. The French market has, since 1896,
developed a large demand for American copper; in 1002
two-thirds of the copper consumed in France was im-
ported from the United States.

Internagional organization among producers.—The

degree of concentration which has been noted in the

United States was also characteristic of the copper
mining industry in other countries.

In Spain the two largest mines, the Rio Tinto and
the Tharsis, were operated by English corporations,
the former being controlled by the Rothschild interests.?
The Rio Tinto produced in 1901, 79,279,520 pounds of
fine copper, and the Tharsis 16,636,480 pounds. They
furnished four-fitths of the production of Spain.

In Mexico the two largest mining companies were the
Greene Consolidated Copper Company, an American

The Copper Handbook, Vol. IIT, pages 471 and 512; The Trath
about the Trusts, by John Moody, page 40.

corporation, and the Compagnie du Boleo, supposed to
be controlled by the French house of the Rothschilds.?
The former reported, for the year ending August 1, 1002,
a product of 27,854,497 pounds of fine copper in matto
and bullion,* and the latter produced in 1001, 24,158,107
pounds.*  The combined production of these two mines
represented two-thirds of the total output of Mexico,

In Germany the Mansfeld mines produced in 1901
42,067,200 pounds of copper, which was practically all
the copper produced in Germany.

The concentration of the copper mining industry
under: the control of a limited number of companies
facilitated organization among them. The first attempé
at organization was the Secretan syndicate, which was
formed in Paris in the fall of 1887, with the object of
improving the price of coppér. The syndicate was
organized with a capital stock of 100,000,000 francs, di-
vided into shares of 1,000,000 francs each. In October,
1887, fine copper was quoted in London at from £39 to
£40 per ton. The syndicate made contracts with min-
ing companies in all parts of the world for their entire
supply at prices ranging from £68 to £70 per ton.

2The Copper Handbook, Vol. ITI, pages 471 and 512; The Truth
abont the Trusts, page 211,

8 Annual Report of the Greene Consolidated Copper Company,
1902.
+The Copper Handbook, Vol, III, page 566,
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The price of copper immediately took an upward course
and was soon driven as high as £100 per ton. High
prices stimulated the extension of mining, and the out-
put was greatly increased, In order to sustain the
price the syndicate was compelled to buy all copper that
was offered toit. On the. other hand, consumers re-
duced their stock to the lowest limit, preferring to buy
from day to day. Asa result, the visible stock of cop-
per rapidly inereased, rising from 42,301 tons on Janu-
ary 1, 1888, to 104,105 tons a year later. Though it

was financed by one of the leading French banks, La |

Banque de Paris et de Pays Bas, and had the support of
the Bank of France, the scheme finally collapsed, end-
ing in the bankruptey of the syndicate.? '
In 1892 an organization was created, known as the
European Producers’ Committee. It represented the
principal mines of Spain and Portugal, Germany, the
Cape Colony, Mexico, and Australia, and was managed
by Furopean boards of directors. The mines have
reported their output each month to a secretary in Lon-
don since July, 1892.7 As previously stated, simultane-
ously with the European organization, the American
Producers’ Association was organized, and both organ-
izations maintained friendly relations and exchanged
monthly veports with each other, The share of the
world’s output which was controlled by these two
organizations is shown in the following table:
TansLe 40.—World's production und output of dmerican and foreign
reporting mines: 1898 to 1902.

[Long tons.}
PRODUCKTION OF REPORTING MINES,

Total

World's e
YRAR. production.) o e

- I

cana  |Foreignsd Per cent
Quantity. of world's
produet.
' 808,530 142,490 | 81,785 |} 224,275 78.9
324,606 (| 169,623 88,581 || 248,154 76,6
334, 566 171,197 86,178 || 257,876 76,9
373, 803 208, 894 86,196 || 250,000 .9
399, 780 216,108 88,270 || 804,876 76.1
429, 626 284,272 84,654 || 818,820 74,2
472,244 262, 206 80,240 || 861,446 4.4
484,799 208,787 80,431 || 858,218 78,9
518,788 266,265 | 100,241 [| 865,496 70,6
642,470 205,656 | 108,876 | 404,531 4.6

1 From comg)i}ation by Henry R, Merton & Co., Limited,
2 From United States Geological Burvey, ‘‘Mineral Resources of the United
Blates,” 1902, pages 166 and 167, .

In 1908 large producing interests withdrew from the
American Association, declining to furnish statistics in
the future, so that the monthly compilations have
ceased.® Considering that the United States supplies
two-thirds of the copper product of the world, the

11,6 Journal des lconomistes, Vol. XLV, 1889, page425; L'¥cono-
miste Francais, March 9, 1889, page 289.

?Monthly Summary of Commerce and Finance of the United
States, May, 1900, page 3107.

3United States Geological Survey, ¢ Mineral Regources of the
United States,” 1902, page 167.
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termination of the understanding between American
producers means that the international organization
among copper producers, which was represented by
the two associations, has practically come to an end.

Prices.—The price of copper governing in the United
States is the New York price for Lake copper, the price
of electrolytic copper, being usunally from one-eight to
one-fourth of a cent lower; the price ruling in the
international market is the London price for standard
copper. Table 41 is a comparative table showing the
average annual prices of copper in New York and
London since 1879,

Tanre 41.—Adverage prices of copper, London and New York: 1879

o 1903.
LAKE COPPER AT NEW
Standard YORK.
(‘.Ig)ppglxr ab
YEAR, ondon : N
T English
price per Cents per |e N
. s per |equivalent
long ton. pound. (:i(’,1 per long
ton).
d.
9 17 70
7 20 93
Y 18% 833
i) 18 85}
11 16 784
G 13 [
0 114 18]
8 11 H1
h 114 H2
3 163 77
8 18 63%
8 15! 721
4 12 504
2 11 N3
i 10: 494
4 481
7 10 494
1 10 Bog
7 11 A2k
7 12 6bi
9 173 82
4] 16,70 77
8 16,774 77»!’:
b 11,974 555

14 Comparative Statistics of Lead, Copper, ete.,” compiled by the Motollge-
sellsehaft and Metallurgische Gesellschaft A.-G,, October, 1003, page 10

The movement of prices is illustrated by Diagram IL.
The solid line representing the New York price runs
above the broken line representing the London price,
with the single exception of the year 1888, when the
London price, by a sudden bound, rose to heights
never witnessed either before or since within the last
two decades. Although the New York price promptly .
responded, yet for once it stopped below the London
price. The reagon for this extraordinary rise was the
attempted corner of the London market by the Secretan
syndicate,  The failure of the scheme drove the Lon-
don price down; the New York price also receded, yet
not quite as low, and the former relative position was
restored.

The opening of copper mines in Montana and Arvizona
resulted in a downward tendency of prices from 1882
to 1886, which is shown by the movement of both lines
in the diagram. A slight improvement marked the
year 1890, after which a downward movement set in
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again, which touched its lowest point in 1894. The
lines then take again an upward course.

The diagram also makes possible a study of the effect
of organization among producers upon the movement
of prices. Since 1892 the copper producers have kept
informed from month to month concerning the output
of the principal copper mines in all parts of the world.
The output of the mines outside of the European and
American associations did not exceed one-fourth of
the world’s production of copper. Thus the principal
mines have been enabled to adjust their production
with regard to the general state of the copper supply.
The diagram shows that this knowledge of the demand
and supply has not had the effect of steadying the
prices; the range of fluctuations in New York and
London since 1892 has been as wide as it was prior to
that year. The difference between the New York and
the London price shown by the distance between the
solid and the broken lines has somewhat narrowed and,
through all the vicissitudes of the market, has heen less
subject to fluctuation than before 1892,

" In 1899 the Amalgamated Copper Company was or-
ganized. According to an official statement issued by
the company, it adopted from the beginning the *‘ policy
of maintaining a firm price.” Its selling agents were
therefore *‘instructed not to attempt to force upon the
market more than was actually needed for consumption,
but to maintain a firm price.”* The price was raised
from 12 cents to 17 cents in 1899 and wasmaintained, with
a slight reduetion, until December, 1901, when the com-
pany was forced to reduce the price to the former level
of 12 cents. The reason given for this reduction was
the failure of other copper producing companies to take
the same view of the situation and to maintain a firm
price by restricting their output. The effect of this
policy upon the copper trade can he studied from the
. preceding tables and the diagrams illustrating the same.

Diagrams IL and II, show the proddction of copper
in the United States, the supply held for domestic con-
sumption, the domestic supply available for export, and
the average New York prices of copper from 1895 to
1902. The upward movement of the solid line in Dia-

gram 1L, representing the New York price, is followed |

by a similar movement of the dotted line in Diagram IT
representing the copper output of the mines in the
United States. The solid line in Diagram I1I repre-
senting the net domestic supply available for export
moves in the opposite direction; the rise of prices in
1899 is shown to have been accompanied by a decrease
of exports; in 1900 a slight reduction in the price was
attended by an increase of exports; in 1901 the price was
maintained, but the exports sank to the lowest point;
in 1902 the slump in the price was followed by an
increage of the exports. The solid line in Diagram IT,
representing prices and the dash-and-dot line represent-

1The Commereial and Financial Chroniele, Vol, 73, page 1314.
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ing in Diagram 1I the amount of the domestic product
held at home and available for domestic consmmption
run almost parallel.

The movements of the solid line in Diagram II, and
of the dotted line in Diagram II indicate that the high
prices of 1899 to 1901 stimulated production. Inorder
to maintain a firm price it was necessary to reduce
exports, which resulted in an increase of the supply
available for domestic consumption.

The relation between the available supply and the
actual demand for domestic consumption in 1000, 1901,
and 1902 is shown in the data published by the United
States (Geological Survey. The available supply is
computed by adding the production of domestic copper
and imports of copper in ore, matte, bars, cte., entered
for consumption, and by deducting from the sumn the
exports of copper. The demand, or estimated con-
sumption, is obtained by deducting the increase in pro-
ducers’ stocks from the available supply, or by adding
to it the decrease in producers’ stocks. The following
statement shows the relation of supply and demand to
prices:®

Supply and demand and prices in the United States: 1900 to 1902,

Il prICE OF LAKE
COPPER IN NEW

Suonl b . Ex(iea's af Exca#ﬁmf de- yxy"r)‘lrltxl'([) g’;’r‘;'l,""

Supply Demand |{supply over| mand over 2 ).
YRAR. | (pounds). | (pounds), Semand SUPPLY || —

(poundg), | (pounds),

I'Igir'tl_" Lowest,

1900 . 862, 801,121 | 866,801,121 3, 000, 000 17 16
1901 . 517,761,014 | 882,761,014 | 185,000,000 17 123
1902 . 425, 889, 486 661,688,181 {..eeirinannns 1 13} 103

In 1900 the copper producers managed to keep the
supply close to the limits of demand; the price was
maintained between 16 and 174 cents per pound. In
1901 the domestic demand remained almost stationary,
but the supply increased enormously, which was due
to a reduction in the foreign exports. In the face of
this increased supply the price was for fully cleven
months held at the same level as during the year before,
and only in December, 1901, was it reduced to 12&
cents. Except for a brief slump to 10% cents in Janu-
ary, 1902, and a rise to 13} in February, the price dur-
ing the year fluctuated hetween 114 and 124 cents, and
at these prices nearly all of the surplus was absorbed
in the domestic market; the demand in 1902 exceeded
by 44 per cent that of the previous year.

The effect of high prices upon the American trade
with Europe is shown in Diagram IIL.  The solid line
representing the net demand for imported copper and
the dotted line representing the share supplied by the
United States run almost parallel.  An increase of the
demand in Europe, as here represented, increases im-
ports from the United States; a slackening of the
demand reduces imports from the United States. At

* United States Geological Survey, ‘‘Mineral Resources of the
United States,” 1902, pages 188 and 189.




DIAGRAM {Il.—EUROPEAN DEMAND FOR IMPORTED COPPER:
1895 TO 1goa.
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DIAGRAM 1V —CONSUMPTION OF IMPORTED COPPER IN GREAT BRITAIN, IMPORTS FROM
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DIAGRAM IV A~-AVERAGE LONDON PRICES OF COPPER: 185 TO igoa.
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DIAGRAM V.—CONSUMPTION OF COPPER IN FRANCE:

1895 TO (goa.
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DIAGRAM VI.—CONSUMPTION OF COPPER IN GERMANY:
1895 TO 1goa.
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the same time, with reduced exports from the United
States, the line of dashes representing the imports from
other countries is slowly rising; in 1901, notwithstand-
ing the fall in the Raropean demand, the line suddenly
goes up, while imports from the United States show a
heavy decline. The rise of the demand and a parallel
rise of the imports from America in 1902 are accom-
panied by a decline in the. imports from other
sources. .

A comparison of the totals for the quadrennial periods
1895 to 1898 and 1899 to 1902 (see Table 37) shows that
while the European demand rose from 996,556 to
1,064,082 long tons, the imports from the United States
fell from 889,440 to 319,083 tons.

The effect of the latest price movement upon the
American export trade was not alike in the principal
European markets.

Diagrams . IV and IV, illustrate the correlation be-
tween the London price, the consumption in Great
Britain, and the imports from the United States and
other countries. The results appear to be the same as
shown for. Europe as a whole. In the French market
the decline of American imports, as shown in Diagram
V, created somewhat of an increase in the imports from
other countries, not, however, corresponding to the
shortage of the former. Diagram VI shows for Ger-
many & parallel movement between the consumption of

that country and the imports from the United States;
yet the decline of American imports in 1901 did not
Increase the imports from other countries.

While the effect of high prices from 1899 to 1901
upon the export trade may appear unfavorable, yet it
was declared by the Amalgamated Copper Company,
in its official statement, that ‘“the portion of the cop-
per which has been sold has realized a larger profit than
would have been realized had all the copper which had
been produced been sold at & much lower price.” This
view is borne out by the following comparison of the
production, prices, and dividends for the years 1895 to
1902:

Production, prices, und dividends: 1895 to 1902,

DIVIDENDS,
Pr})duetion 1‘)\1‘1'3({(‘15& — ;
PRARL of copper Y | Average
YEAR, (pmuﬂ‘ .| pound J A“‘Zé"h““
(eents). || Amount, pound
(eents).
880, 614, 080 10,73 |1 $4, 200, 000 1.10
460, 060, 160 10,98 8, 575,000 1.21
494, 079, 040 11,86 8, 222, 000 1. 06
826, 612,000 12,06 ¢ 12, 647, 000 2,40
bo8, 068, 800 17.76 || 24,042,000 4,08
(02, 808, 640 16,66 1 80, 074, 000 4, 69
601, 489, 280 16.72 || 24, 896, 000 4. 06
(39, (143, 802 12,16 || 11,088,242 1,78

Table 42, which follows, shows in detail the statisties
of copper mines for 1602

Tanui 42.~DETAILED SUMMARY: 1902,

F o] W bog s . \ r . Nuw Al other
Ynited States, || Arvizona. | Californin. Colorado.| Michigan, | Montana, Mexico. Ttah, States.1
Number of IINes cooui o e 144 30 7 18 20 27 17 13 12’
Nunmber of 0perators, ... vvui i coiit e e enrarens 144 30 7 18 20 27 17 18 12
Charaeter of ownership:
TnAIvVIAUAL. Lo i it e 19 1 2 O i3 8 1 1
PiTm ..o oeiiimnrae i 23 G lonvaanaenens % R, e 8 2 L e
Incorporated company . 100 21 4 18 20 14 [i} 11 11
Other FOMM. e innrir i aei e nannae PR 2 | P T e F P, 1 R
Salaried officials, clerks, eto.: :
Total number.. 1,208 258 | 38 20 419 #10 24 b1 83
Total salnries.... $1, 708, 456 8309,9757  §48,033 | $17,388 $508, 076 $104,415 | $32,120 871,155 | $108,044
General office: .
Number.. 116 25 1. 3 49 b2 I PN . ] a
Salaries .. §511,479 862, 506 |. $633 1 $148,720 $01,494 | ool £$16, 517 $31,610
Superintendents, manage
ete,—
B 0T 400 87 19 14 123 jut 14 17 ki
SRIATIOS ot venee e e $655, 4756 #1065, 868 27,644 | 811,185 $186, S $187, 630 | §21, 500 84, 198 841, 880
Foremen below ground— :
TINDET ettt v ee i aiammesanecnsarirenrannanann 837 59 10 ) 152 ™ 6 14 16
a Sknlnries ....................................... $460, 611 $101, 063 $12,480 | $4,500 | $164,477 $136, 880 §6, 870 17, 660 §17,221
erks—
Y . 366 87 9 3 95 123 4 11 23
LTI 1 o $341, 801 $R9, 788 $7,008 | $1,020 $99,800 {  $110,011 $3, 760 $12, 780 §17,324
Wage-enrners:
Aggregale AVernge NUMber. oot ot iairaraan 26,007 8,797 496 115 18, 887 6, 883 164 487 673
Aggzeggte \gvr%g‘{lega ..................................... $21,161,405 || §3,497,528 |  $445,247 | $108,981 | $8, 744 892 | 87,880,773 | $128, 483 $489, 612 | $446,889
ve —_— .
Total average number ....oo.eiiiiiiiiin i 7,684 1,178 111 23 _ 4,8 1,192 C29 41 193
TOLR] WAZEH . < ent e e e iiaeeaens §5, 868,600 || $1,072, 025- $105,286 1 $22,368 | §2, 546, 064 $1,410,481 | §$20,842 40,084 | $181,606
¥ngineers, firemen, and other me- .
chanics—
Averagenumber.............ooii.. 2, RA8 450 77 14 1,208 885 20 33 86
“\Iingi‘gges ................................. $2, 792,418 $538, 565 $78,008 | $15, 588 $930, 284 | $1,005,830 | $24,412 §34,714 $05, 957
03 ) 10 |eeeemaniiian | P 21
$47,8290 3 R R PSRN PP $1B,176 [ceeennnnnnnn $1,200 [ceenennnnnns $22,212
Boys under 16 years
Average numbe . 68 47 1. L5 3 PPN PR PR 16
Wages..ooonnnn . §30,001 $25, 720 .. L3 P ) P #8, 066
All other wage-earn
Averagenumber. 670 84 9 3,500 307 7 8 70
Wnges #2, 488 171 #496, 502 $27,168 ©  $6,780 | $1,592,209 $314, 601 $4,280 §6, 220 $40,37L

Uneludes operators distribuied as follows: Idaho, 1; N(_vn.du,l North Carolina, 2; Oregon, 2; Tennessee, 2; Virginia, 1; Washington, 1; Wisconsin, 1; Wyoming, 1.
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TasLe 42.—DETAILED SUMMARY: 1902—Continued.

red State 1, ni . ! New All other
d Btates, gona, | Califo O do. thig!
United States. || Arizona. | California, Colorado.| Michigan, | Montana, Mexjeo. | Utal iy
Wage-carners—Conginued,
Aggregate wages—Continued,
Below ground~—
Totil AVErREE NUIMNDET . L. e ciaianreranacnnn 18, 423 2,619 Hah 02 9,070 5,196 186 446 480
’Potxi\luwng(‘q .................................. . $16, 792, RO 82,-]".\,.)00 §340, 011 | §80, 618 | §6,198,828 | §5,020,342 1§98, 61 $308, 478 | $315,283
nerg—
AVErnge number. ..oovvaieireannn.. 12, 768 |! 1,679 841 82 B, 381 4, 518 118 . 436 214
B P $11,900, 164 [} $1, 706, 680 9‘209,177 B78, 875 | $4, 018, 200 | $5, 185,924 | §88, 298 $389, 007 | $164,415
Miners' helperg— '
Avernge number.......oooiiiiae 267 700 7 802 4 14 9 118
WAELE tererer it 8777 210 §471, 150 mo,«m #6, 300 §189, 224 $3,900 | $7,528 $7,402 $75, 281
Boysunder 16 years— ; .
Average mumber....covvvreieninannn, 3h 3 . 2 1.,
WREeN. . .reenen.. e $13, 8w ¢ #1, 300 $12, 600 |.
All other wage- earners ]
Avemge number. ., .oeeiieiieaeaaaas 4,368 §; oo ©26 3 3, Ui 674 8 2 168
Wages, v vveeanons . $3,101,722 |1 §24G, 470 $od, 409 $1, 085 | 1,978, 844 F770, 218 $2, 890 $1, 369 875, HR7
Average number of wage- -GATICTS A gpevitied daily rates
of pay:
ngineers—
$1.00 toB1.24,........ PR . ereaanaans
$1.26 to $1.49. .
$L.50 o 174,

$1.75 to §1.99.

§2.50 to §2.74.

8" 75 1o $2,00,

$3.00 to §3..

3,20 to $3.49.

: §3.50 to $3,74.
| 3,76 to 83,00,
: 24,00 to $4,2
3,26 and ove
Firemen—
1.00 to §$1.24.
1.25 (0§49,
160 to§L.74.
$1.76 to §1.99.
$2,00 to §2.
32,00 10 §2.4
2,00 1o §2,7d.
2,75 10 §2.00
3,00 to§3.24.
83,25 t0 $8.49.

chanjes—

LO0 EOBL20. e e i 3

1,25 to $1.49 10

1.60 to §F1.74. 32

1,76 to §1.99, 00

3‘2..00 0 §2, 284
2,25 to §2.49. 187 ]
" B0 to §2.74 260 .

2,75 t0 £2.99. 68
3,00 to §3.24. 178 1
$3,26 to $3.49 ' 49 3
$3.60 to 83,74 w7 8
3,75 to §3.99 24 eariane

.00 to §4,24, 27

.25 1o §4.49. 250

Miners—

8075 to §0.99 24

§1.00 to §1,24 1

$1.25 t0 §1.40 i1

$1.60 to 36

$1.76 to 187

$2.00 to §2 2,076

§2.26 to $2.4 1,800

$2.60 to §2.74. 1,079

$2.70 to $2.99 864

83,00 to §3.24 1,614

§3.26 to §3.49, 7

$3.00 to §3. i, hb2

$3.76 t0 $3.90 1

$4.00 to §4.24 40

#1,25 and ov 16

Miners' helpors—

. 0.50 to $0.74.. i

! 10

18

7

497

838G

it}

30

10

18

38

8

14

96

350

55

82

3

28

21

207 |
17
............... 26 |

!Includes timbermen nnd tmck layors,
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TapLe 42.—DETAILED SUMMARY: 1902—Continued.

. " : s New All other
TUnited States, Auzomy Californin. |Colorado.| Michigan. | Montana, Mexico. Utah. states.
Average number of wage-earners af specified daily rates
of pay—Continued,
oys under 16 years—
FOH0 10 80.74. . ot B 020 RN PR [P RN devesennaneeraracianans 12
£0,76 10 §0.99.. .. . 8§
L0 to§.24. ... .

N
o
ot
e
Q
=4
!\.}
P
<

All other wage—exiﬁxe —

$1.76 to $L.99..
$2,00 to §2.24..
$2,25 to $2.49..
$2.50 to §2,74.
$2.75 to §2.09,
£3,00 t0 $3.24.. .
$8.26 to §3.49.. [P
#8.60 to §3.74 . [
$4.00 to §4.24. .. e
F420 AN OVET. s ot vt cveiiiisrarrrernnse e
Average number of wage-earners employed during each
month:
Men 16 years and over—

L5 10T R Nrererreanaraas
Pebruary..........
Marehao..covnn....
April.. .

November ........ ereeieeaan

Decamber...oeeeeraaieeianaa,s
Boys under 16 years—

PLETE 1 R T4 vanrvenean

February ....oooootoiiiann,

March...... .. b emee e aciraea e nanan v

L
August,.....ooooaii.
September.................. erentiaeeeeaieiiavan
Qctober .........c..... e eeaebeartatianearraae
November ............ NPT s
ATl 1o 13 T S
Contract work:
Amonnt paid ........... Cr At errenmmmraiareeitaraae
. Numberof employees._ ... e adetvmmmcnrrn e —aeananas
Miscellaneous expenses:
B cran
Royaltics and rent of mine and mining plant....
Rent of offices, taxesr, insurance, interest, and
other sundries . .......... reeeieeiieenaas PR
Cost of supplies and materials ..ooevveerinniiiiciiiiinaa.
Yalue of Profduet vveeerneeriii e s ieigrranineeaan
Powers . :
Tl DOYSEPOWEL & oot iieneiierenncmeaaareaiesnanann
Owned—
Engines—
Steam—
Number. .o ieiis e erannnas
HOTSePOWET . . ceve o ceennvannns fervaman
Gas or gasoline—
Number. .. v iiiire e cnnranas
HoTgepower. ..o oo iviinnannn. PP
Water wheels—
Number.. oo e
2 (03 2TC o T4 AT O
Ofher power—

HoOrsepoOWer. . oo ccicineirenans freeavenean
Rented—
Electrie, DOISepower. ..o ovvcveinaaieniennn.
Electric motors owned—
Number............ e eeerermenaasarrerenatesaeae
Horgepower

$188, 708

195

81,897,465
$180,21

81,267, 250
$11, 083, 176
$61, 178, 036

198,507

792
189,426
35
1,184

8

826

34
5,236
2,836

50
2,812
87

30,216

3,594 884
3,510 346
8,700 387
3, G646 482
3,941 543
3,987 585
3, K 635
3, BG7 664
3,714 @50
3,742 611
3,665 484
3,706 23
50
80 |.
50 |-
f0 1.
50 |.
50 1.
51 |.
48 |,
Gl |-
60
50 1.
50
$122, 397
121
$256,763 | 15,3067
$7,679 81,200
$240,074 | $14,167

2,135,676 |  $211,168

$8, 270,224 | $1,509, 668
5, 687 1,018

[il4] 12

4, 808 408

24 2

804 50

....... aaaes 1
............ 5
1 2

25 125
............ 430
10

405 480

i
jary
=

§4, 608
#8360

§4, 248
$88, 221
$71,411

442

$11,726
9

$478, 601
$2, 842
$170, 669
4, 688, 410
$18, 247,207

187,772

439
187,622

$10, 976
28

$456,108
35, 400

$370, 609
43,649,127
%20, 563, 863

49,000

218
48,067
8

196

1
1

20

4,080 |,
1,806

$10, 266
81

$26, 858
$12,193
F14,795
$49, 408

$271, 270

849

871,448
$12,166
459,282
$166, 226
1,459,192

764
13
406

1
B0

31.
89

17

bt ol ok ok
#im pim e i T m3 T

02, B2
#3, 436
834, 856
8144, 95
§686, 716

2,915
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